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INTRODUCTION

The mid North Atlantic between 24°N and S5°N along 30*W and between 20°W and 30°W
along approx. 25°N, investigated by the AMNAPE cruises in the four seasons, spring
(1980), summer (1983) autumn (1981) and winter (1982), is dominated by
Temperate waters with a northern and southern branch of the North Atlantic Drift,
Subtropical Sargasso Sea waters in the south and Subarctic waters in the north (Van der
Spoel, 1981, 1986; Yan der Spoel & Meerding 1983; Pafort- van lersel, 1985). The
present study gives the relation of the microplankton dlstrlbutlon in the upper Sm of the
water column with the hydrography and seasons .

MATERIAL AND METHODS

The radiolarians from the 1980 cruise are studied by F.Goessens, those frem the 1981
cruise by A.Kleyne, those from the 1982 cruise by M.van Zanen and these from the 1983
cruise by P.J.van der Paverd. For the molluscs, Amp/isoleniaand tintinnids all siides
from all samples have been investigated by the author, for the radiolarisns representative
subsamples were used.

The actual numbers counted in the slides can not be compared as the duration of
filtering, the number of slides per sample and the aliquote used from the samples are
different from hau! to haul. For this reason the numbers are converted with the formula
given below which provide a value (¥) which can be used in compunng the collections of
different samples, stations and cruises. _

V=Ln[(ZN x 30):T AI P+1]

The time of filtering (T), the fraction of the semple mounted (Al) , the ratio of
counted versus total slide (P) and the total of counted specimens of one sample (IN) are
used in this formula while Ln is applied to surpress the greet differences in numbers
usually found. .

The locality data are given for 1980 by Yan der Spoel & Goessens ( 1986) and for
1981 1983 in table 1, the geographic position of the stations is given in the figures 1,
20,21,22.

SPECIES LIST
The localities are only given below in degrees north when taken along the N-S transect,and
with degrees north and west when taken not close to the N-S section of the transect.

*)AMNAPE proj.101A, rep no.32, supported by the Netherlands Mlmstry of Educahon

and Sciences oy
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Figure1 Diagramatic representation in perspective of the surface samples made
during the spring (A) the summer (B) the autumn (C) and the winter
(D) cruise.

MOLLUSCA
PTEROPODA
In the pump samples larvae of Mollusca are frequently present. Some larvae could not be
identified to species level, Oymnosomata, //macins, Creseis, Prosobranchia and
Lamellibranchia are therefore trested as groups. Though in the Gymnosomata different
protoconchee were found representing probebly C/ione, Pneumaodermapsis ond
Pneumaderma they were too rare for detailed study. They are found in all seasons though
the records for higher latitudes are only from the summer season. Rarely found
pteropod larvee are: Cuvieringe columnells, Styliola subula, Cavolinia gibboss, Discris
lrispinoss, Hyalacylis striats and Discris denge.

Fam. Limacinidae
Limacing inflats{ D'Orbigny,1836) (P11 fig.3).
Limeacine retroverss Fleminger ,1823).
Among the opercula counted, Heteropoda (Atlantidee), Pteropoda (Limecinidae and a few
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Figure 2 Abundance of molluscan opercula plotted along the cruises as given in
' fig.1, vertical axis is £» of stendard numbers.

Peraclididee) and Prosobrenchia will have been present. As the majority of the opercula
clearly belong to £/macine retroverss end [.inflatsno attempt is made to identify the
species if that would have been possible with the present knowledge of operculum
taxonomy. The opercula show nearly the same pattern (fig.2) as that of the Limacinidee.
The abundance of Limacinidee shows two maxima viz. one in early spring south of 40°N
and one in summer north of 40°N (fig.3). The southern maximum is due to reproduction
of L./nflats, the northern one to reproduction of /.relroversa The separation in time and
space between the two species is evident.



Figure 3 Abundance of imscing larvae plotied along the cruises as given in
fig.1, vertical axis is Z/70f standard numbers.

Fam. Cavoliniidee

Drscria dsnseVan der Spoel, 1968 (P11 fig.15) is found at 45°N in summer.

Oracria trispinosa(De Blainville,1821) (P11 fig.13) is found in spring at 38°N ,
in summer at 48°N, 49°N and 45°N. .

CQavolinia gibboss(D'Orbigny,1836) (P11 fig.4) is found in winter at 36°N 27°W
ond in summer at 38°N.

Clio pyramidsistorma lanceolata(Lesueur,1813) (P11 fig.10).

Clio pyramidstatorma pyramidatalinnaeus, 1767 (P11 fig. 14). The larvee of CVio
pyramidels show two maxima but their separation is far less well marked than in the
Limacinidee. The reproduction maximum in spring (April) changes gradually into the
June maximum more to the south (fig.4). The taxa here concerned ere Cpyramicbia
forma /ancap/atsin the south and Cpyramidslaforma pyramidstain the north and from
this diagram it is clear that there is no geographic isolation for reproduction.

Creseis(P1.| 1ig.8) mostly Crasers acicu/a(Rang,1828) (P11 fig.7) shows three
maxima, one at 40°N (autumn) one north of 40°N (late summer) and one south of 40°N
(early summer)(fig.5). The warm water populstion reproduces in spring to esrly
summer, the cold water population in late summer while en sutumn maximum of
reproduction may be related to the North Atlantic Drift waters.
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Figure 4 Abundance of C//zlarvae plotted along the cruises as given in fig.1,
vertical axis is £ of standard numbers.

Cresers virgule(Rang,1828) (P11 figs 6, 9) is found at 36°N 25°W in winter,

Cwviering columnelle( Rang,1827) (P1.1 1ig.5) is found at 40°N in winter.

Hyalacylis striata{ Rang, 1828 ) occurs in spring at 24°N.

Styliole subule (Quoy & Geimard,1827) (P11 figs 11 16) occurs in winter at
35°N, 36°N 27°W, 36°N 25°W, 34°N 21°W.

Fam. Clionidae
Cliane(P1.1 fig 12) in winter at 40°N.

Fam. Pneumodermatidae
Preumoderms(P1.1 1ig.2).
Pneumodermapsis(P1.1 fig.1). ‘ Oymnosomata are found in
spring at 24°N 28°W, in summer at S7°N 16°W, 57‘N 14°W, 49°N , 41°N, 40°N, in
autumn at 41°N, 25°N 26°W and in winter at 34°N, 34°N ZI‘W 30°N ZO‘W



Figure S Abundance of Crese/s plotted along the cruises as given in fig1,
vertical axis 1s £, of standard numbers.

PROSOBRANCHIA

Fem. Heteropoda
Among the Prosobranchia larvee frequently Heteropoda larvee are found. In winter and
spring these Heteropoda do not occur north of 38°N. In summer they occur up to S3°N and
in sutumn they are rare, always dominated by other Prosobranchia . Prosobranchia (non
Heteropada) larvae are present in all seasons and at all localities (fig.6). In the northern
section of the transect and near the Azores it will be chiefly offspring of nearby littoral
populations. In spring the waters south of the Azores yielded high numbers of
Prosobranchia larvee while in summer north of 45*N the offspring of northern littoral
species is encountered

LAMELLIBRANCHIA
For the Lamellibranchia larvee (P1.1 figs17, 18) the same tendency is found as described
for the littoral Prosobrenchia. in spring and summer the lsrvee of the northern



Figure6 Abundance of Prosobranchia larvee plotted along the cruises & gwen
: in fig. 1, vertical axis is £ of standard numbers.

populations are found in the north-eastern part of the transect and in summer around the
Azores 8lso a high abundance of Lamellibranchia is found (fig.7). In contrast to the
Proscbranchia no Lamellibranchia are found in autumn and at most latitudes not in winter.
The Lamellibranchia larvae are considered to be the offspring of littoral specm
(Thiede,1974).

The abundancy dsta for opercula llmxma Clio, Lamelhbrancmata Cresels and
Prosobranchia put together diagrammatically in figure 8 show clearly the different
patterns; the southern populations (L /n/lats, C.p.lonceolsts, Creseis ere showing a
maximum earlier than the northern populations do.

TINTINNIDA
The identification of the Tintinnide gave much problems as species are ill defined and
frequently of dubious validity. For Parsfavel/lsend Plhrhacylis Davis (1978,1981)
7
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Figure 7 Abundance of Lamellibranchia larvee plotted along the
cruises as given in fig.1, vertical axis is £ of standard numbers.

demonstrated that species distinguished on the basis of the lorica are doubtfull or
impossible. Going through large samples of Oichwcyste snd Codne//a | got the same
impression for these genera.

The percentage of unidentified specimens per sample varies between 0% and 70%.

Only a few of the problematic specimens are mentioned or figured in case they may be of
interest to other studies. - ' o

Fam. Codonellidee
Marshall (1969) recognized six species of Qadve//a for the area of which & amplarelig
is easily distinguished, the other five all merge over into each other graduslly, as is
shown in plate Il. In a few samples £ ngtionslis seems to be present and in another few
Capicataseems distinct, but in the majority of the material no proper distinctions could
be made on the basis of the lorica so that all these specimens are refered to as £ gv/ae



Figure 8 Block diagram of the abundance of opercula (A), Z/macing \arvee (B),
Lamellibranchia larvee (C), /i pyramidsts forma pyremidsts end
forma /Janceolals( D), Prosobranchia (E) and Gresers(F), egainst the
month of the year, and the N-S transect between 25°N-55°N.

Codnaria cistellula (Fol, 1884)(PLIII fig.1) is regularly found in autumn end
winter but rarely in spring and summer {fig.9).

Cadbnaria /ata (Kofoid & Campbell, 1929) is not found in the prepared slides but
was photographed from 8 sample taken simultaneously with 5L77 tr.2 at 48°N 28°W

(Plate IV fig.5) .
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Figure 9 N-S range in four seasons (w=wlnter v=spring, s=summer,

a=autumn) for CQatmells goleo (Cp.), Cadnellopsis lagunuls
(C.1), Oictmeysts elapans (D.e.) ver. Jepids (black and hatched)
and var. specioss (hatched), 7Zintinngpsis beroids (T.m.) mainly
represerted by  Tminule’, Pelslotriche (P), Poroscus
apendicultus  (Pa), Tintinnus  burss (1b.), Codbnsris
cistellule (Cc. black end hatched) and Cacearice (C.c. hatched),
Plychocylius(Pt. hatched) and Praplectel/s( Pr.hatched).

Coadonar 18 mucronats (Kofoid & Campbell, 1929) (PLHI fig.3) is only collected in
winter between 34°N and 45°N.

Cadoniar1a aceanics (Brandt, 1906) (PLIII fig.4) is clearly related to Ceisteliule
and 59% of the samples with the present species also contained C¢/ste//u/a In shape and
size both species go over into each other smoothly. Careanicais like C.ciste//ulaabundant
in autumn and winter but it is completely absent in spring and autumn (fig. 10).

Codvells amphore/laBiedermann, 1893 (PLY figs 11,12) collected only in autumn
between 30°N and 45°N, is always very distinct by its bowl shape and peduncle.

Codnells goles Hoeckel 1873 (PLII figs 1-9, PLY figs 14,17) is considered a
polymorphic species. Chdbne//a apicataXofoid & Campbell, 1929, Codnel/s elongaleXofoid
& Campbell, 1929, Cone/ls netianalisBrandt, 1906 and Codve//e perforatetnt2,1884
are considered morphs within the present species (cf.Balech,1959). The varisbility in
this species is very large as shown in plate |I. Besides the shape and size veriability,
specimens with different wall-development are found in clusters. Populstions of
specimens entirely covered with coccoliths (P1.11,figs 1-3,7), of specimens only covered
in the middle of the bow! with coccoliths (P1.II figs 4-6), of specimens without atteched
material, of specimens with thin outerwalls and alveoli still visible (P1II figs 8-9) and
of very small specimens (P1.Y fig 17) are found. The distribution of most of these types
show no specisl pattern, only the naked specimens seems to be restricted south of 30*N in
winter while they penetrate northwards in the following seasons to reach S6°N in autumn.
Probably this pattern of neked specimens is more dependent on coccolith distribution than
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Figure 10 ~  Block diasgram of the sbundance of CQuimeligosis lapunula (A),
Tintinnidae (B) Oichmxysta elapns s.)(C) and Coadwells goles (D)
against the month of the year and the N-S5 transect between
25°N-55°N.

on typical characters in C.go/es, which would implicate that coccolith abundance decreases
north of 30°N through the yesr to reach 8 minimum in autumn. The temperature
preference of £gs/aais 10°-25°C. (fig.11.B).

Coctrel/aspec. (PLY, fig. 16) is collected at 47*N 23°W in autumn by one specimen
so that further identification is impossible.

The genus 7intinngpsisis composed of vagely limited species, numerous species are
here synonymised, based on resuls published by Davis (1978), Balech (1959) and
Hargraves (1981) ‘

Tintinnapsis beroidey Stein, 1867 (P1VI figs.13, 18, 20) is considered a
polymorphic species to which belong 7intinngpsis baltice Brandt,1906 (pl.yl, fig.1),
Tintinnapsis minutaWailes, 1925 (P1.VI figs 10,11), Zintinnapsis parvatMerkie, 1909
(PLVI 1ig.8), Zintinngosis parvulaJorgensen, 1912 (PLY fig.15) and 7intinnapsis raps
Meunier, 1910 (P1V fig.13). This neritic species contributes largely to the high
abundance of Tintinnids along the W-E leg of the cruises over the NW European shelf

11



(fig12). 7servida for example is only present in large numbers from 45°N 5°W to
54°N 29°W in spring and at 55°N 0*W in summer, which agrees with the seasonal cycle
of Tintinngosisspp, in the North Sea given by Lindley (1975). In autumn the present
species is completely absent.

Tintinnapsis levigataKofoid & Campbell,1929 (P1.VI figs 3,17) is found north of
Scotland at 58°N and near the Azores at 37°N in summer and at 38°N in winter.

Tintinngpsis nitids Brandt, 1896 (P1.Yi fig.6) is found at 37*N in summer.

Tintinnopsis plagiastoms Daday 1887 (P VI figs 14,19) isfoundat S1°N 20°W in
winter and at 52°N 19°W in spring.

Tintinngpsts rotundatalergensen, 1899 (P1.VI fig. 16) is found at 29*N in summer.

Tintinnapsis sacculusBrandt, 1906 (P1.V| fig.15) is absent in summer and rare in
spring at 49°N 6°W but more numerous in autumn at 38'N 34*W and 25°N 26‘W and in
winter at 45°N, 40°N and 30°N.

fm[mmas;s lurboMeunier, 1919 (PLYI fig.1 2) isonly found at 37°N in spring.

Figure 11 Disgram of the temperature preference of CQabne/lgpsis lagunuia
(A) snd Cotwnells goles (B) based on actusl numbers collected
during the four seasons, temperature along x axis, numbers of
specimens along y axis [ for B see other page].

Figure 11A
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Tintinnapsis undellaMeunier , 1910 (P1.YI{ fig.8) is not present in the prepared
slides but was collected in a sample taken simultaneously with St.86 at approx.32°N in
summer. .

Tintinngpsis urnulaMeunier 1910 (P1.VI fig.2) was found only at 52°N 19°W in
spring. - : .

Tintinnapsis vascu/um Meunier,1919 (PLYI figs 5, 7, 9) was found only once in
summer at 37°N and in spring at five localities viz.: S3°N 22'W, 55°N 29°W , 24°N
28°W,51°N 12°W, 52°N 19'W.

Tintinnapsis venltricosoides Meunier,1910 (PLYIIL, fig.4) is found in all seasons
but most frequently in spring at 49°N S°W, SO°N 3*W, S1°N 12°W, 52*N 17°W, 38°N
35°W, 24°N 28°W, 25°N 28°W. In summer it was found at 24°N, in autumn at S0°N and
30°N and in winter at 40°N, 44°N and 45°N.

Fam. Cyttarocylididee
O/ttaracylis acutiformis(Kofoid & Campbell,1929) (PL.IX figs 2, 4) occurred at
41°N and 24°N 28°W in spring and at 30°N 27°W and 30°N 21°W in winter.
Otlaracylis eucecryphs/us (Heeckel, 1887) (PLIX fig.1) is very variable and
though ¢ /ongrKofoid & Ceampbell, 1929 and & Hrandt/Kofoid & Campbell, 1929 may be

13



Figure 12 Abundance of Tintinnida plotted along the cruises as given in fig.1,
vertical axis is £ of standard numbers.

recognized different forms they are not treated separately. Cplagiostoms
(Daday,1887) (PLIX fig.3) seems a developmental stage of the present species
(cf.Balech,1959). The Ceucecryphaluscomplex is found in the winter period at 45°N
28°W; frequent, nearly continuous, along the N-S transect from 29°N to 45°N and at
33°N 19°W, 31°N 18°W, 30°N 18°W, 30°N 19°W. In spring the complex is found only
at 45°N, 44°N and 38°N, in summer it is absent from the samples and in autumn it occurs
again at 45°N, 40°N, 38°N, 37°N, 31°-38"N, 25°N 26°W and at 25°N 28°W.

Three specimens from St. 19 tr.16 (PLIX fig.5), St.27 tr.27 end St.40 tr.17
(PLIX fig.6) are not incorporated in the complex. The ane from St. 19 tr.16 resembles
C.rectsKofoid & Campbell, 1929.

Nlaracylis edentats Brandt, 1986 was collected in a proof trawl nesr 55°N and
photographed (P1.1V fig.1)

14



Fam. Codonellopsidae

dvieliapsis contorfa Kofoid & Campbell, 1929 (PLYII fig.6). The distinction
between Coonlorts, Claunule and Cpusiils (Cleve, 1900) is very difficult especially
when the collar shows different degree of development. The grouping of £ /lsgunu/s by
Marshall (1969) with Qubne/ls is probably induced by the occurrence of collar-less
specimens. In the present material specimens with small, without and with normally
developed collars, are brought under ¢ /apunuls(see below). There are a few specimens
in which the spiral striation of the collar is clearly seen, they are brought under the
present species found at 30°N 19°W in winter and at 24°N in summer but not in the other
SEasons. -
Codonellapsis omer rcanakofoid & Campbell, 1929 (PLIII figs 7-9) is considered to
form a taxon separated from the former one by its size and shape. it is found at 30°N,
32°Nand 33°N in winter at 39°N 36°W in spring and at 26°N, 32°N, 45°N, 26°N 32°W
and 26°N 29°W in autumn.

Cadbnellpsis lagunuls( Claparéde & Lachmann, 1858) (P11l figs 10-15) is very
common in winter and spring but rare in summer and absent in autumn (fig.9). This cycle
corresponds with the seasonal cycles described by Lindley ( 1975) for adjacent areas. The
temperature preference of this species is 6°-19°C (fig.11.A).

Codbrellgpsis inornala (Brandt,1906) Though the difference with Camericangis
not always clear this species is considered to occur at 52°N in autumn and at 40°N and
31°N 27°W in winter. - : - - ' -

‘Codonellgpsis arthaceros (Haeckel, 1873) (P1X figs 1-6). & parva Kofoid &
Campbell, 1929 and & minar(Brandt,1906) are considered synonymous with the present
species (cf.Balech,1959). Most records are from the winter cruise showing a nearly
continuous occurrence from 29°N to 45°N, in spring the species is only reported from
37°N and in sutumn specimens are found at 38°N, 37°N and at 25°N 26°W.

Stenosomella avellana (Meunier,1919) (PLYHI fig.5) was collected twice in
winter at 40°N and 42°N. -

Stenosomella nivelis Meunier ,1910)(P1.Y11 figs 3,9) is found in all four seasons.
It is most widely distributed in summer, viz.: at S7°N 16°W, 41°N, 37°N, 35°N; in
autumn it is found al 45°N and 35°N; in winter at 40°N and 42°N and in spring at S50*N
30°W. : :

Stenvsomella oliva(Meunier ,1910)(PLVIII fig.7) was collected at 39°N in winter
and at 35°N in summer.

Stenosomells steini( Jorgensen,1912)(PLYIII fig.2) is present at 39°N, 40°N and

S0°N in autumn and at 35°N in summer.
Stenosomells ventricass(Claparéde & Lachmann,1858)(P1.ViiI, figs 1) is found at

50°N in sutumn ; at 47°N 23°W, 45°N, 40°N, 39*N and 34°N 21°W in winter and at
S6°N 0°W, 48°N, 41°N, 35°N, 34*N, 33°N , 29°N and at 24°N in summer. Though
Lindley (1975) stated that Stemasome/leis a neritic genus, no indication for this is found
in the present material, though in the neritic stations large numbers of unidentified
tintinnids (P1.X111 figs 15-16) ere present which may belong to Stenasome//a

Fam. Dictyocystidee
According to Marshall ( 1969) Orictyocysts is represented in the eree investigated by
eleven species. Of these Ddi/slets Brandt, 1906 and 2 magns Campbell, 1929 are not
found in the present material. Omitra is distinguished but many specimens show
characters of 2 /enesirate Kofoid & Campbell, 1925 previously recorded from the
Peruvian Current and New Zealand waters (Burns,1983), still they all are considered to
belong to Omitra The species: D.dyplex Brandt,1906, O.e/egons Ehrenberg,1854,
D lepids, D nidulusXofoid & Campbell, 1929, D reticulstsand D specioss are considered
to form one compex not to be distinguished into different species on the basis of the lorica.
Variability even in one population (cf.P1.Xl) is obscuring the species separation as
proposed be e.g. Marshell{ 1969). A distinction between a8 collar with one end a collar
with two rows of windows seems possible the more as this difference seems to be
correlated with slight differences in bow! shape. viz. without and with 8 shoulder. As a

16
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Figure 13 Temperature preference of DJiclywysla élegans based on actual

numbers collected during the four seasons, temperature along x axis,
numbers of specimens alongy axis

consequence [ &/gpns var. /gpide with one row of windows and 0. &/agns var. Specioss
with two ere seperated. 0. mue//ers Imhof, 1886 and 0. minor Jergensen,1924 are
considered synonymous as they represent different stages of incrustation only.

Dictyocyste fundlendice Ehrenberg,1854 (P1.Y fig.5) is only found in spring at
45°N, 40°N, 39°N, 37°N.

Diclyocysts muelleri \mhof, 1886 (P1.V figs 4,6) is found in spring at 39°N and in
winter at 40°N, 30°N, 36°N, 25°N. -

Dictyocysta mitre Heeckel 1873 (=Dicthocysls dilatsts Brandt,1906)(P1Y, figs
1-3) is found in all seasons: in winter at 39°N, 33°N, 29°N, in spring at 44°N, 40°N,
39°N, in summer at S0°N, 32*N, 30°N, 29°N and in autumn at 31°N.

16



\

Figure 14 Abundance of ODichucysts elepns ver. lepich and D glegns
var. specioss plotted along the crmsesasglven in hgl vertical axis

is /» of standard numbers.

Dictyocysts elegans Ehrenberg,1854 var. /Jgpids Ehrenberg, 1854 (=Dichacysta
reticulsts Kofoid & Campbell, 1929 = Dictywcysta lepids Ehrenberg,1854)(PLY figs
7-10, P1.XI figs 3-5,10).

Dictyacysta elegans Ehrenberg, 1854 var. spaciosa Kofoid & Campbell, 1929 (P1.XI
figs 1,2,9,11). Both forms of this species are found in all seasons though var. /gp/de
seems more frequent in winter and spring while var. spac/iasgis more frequent in summer
and autumn (fig.9) The species occurs st temperatures of 6.5°-28°C but is most
frequently found with temperetures of 10°-19,5°C (fig.13). In winter the species is
found along the whole N-$ transect but in spring, summer and especially in sutumn it

seems to withdraw north of 44°N (fig.14).
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Fam. Coxliellidee

Climatacylis elongslaKofoid & Campbell, 1929 (P1.Y!1I fig. 18) is found only once at
39*N in spring.

Melzcylrs (P1LXI1). Ten specimens were collected in the winter season at 5t. 64
tr.1, 37°N (1 spec., P1.X11 1ig.3), S1.64 1r.8, 33°N (2 spec.), 5t.65 ir.8, 30°N (1 spec.,
P1XII fig.1), St.65 tr.9, 30°N (5 spec., P1.XI1,figs.4-5) and at St. 66 tr.7, 30°N (!
spec., P1L.XII fig. 2). These specimens could not be assigned to a described species. The
lorica length is 75-100u. The oral egde is smooth, a spiral band of 3-4 whorls starts at
one half to one third of the lorica length. Aboral end close. Wall hyaline without clear
structure, probably trilaminate, no agglomerated particles. The edge of the spiral band is
smooth except the specimen of 5t.65 tr.8 in which it is clearly dentate. Transversal strise
or folds especially in the oral part of the lorica. Spiral structure and wall structure
resembles that in the genus /elay/is

Fam. Favelidae
cf. Favelle axorics( Cleve, 1900) was found at S2*N in sutumn.
Poraecus gpiculatus(Cleve,1900)( P1.YIII figs 13-14) is found only in winter and
spring south of S0°N (fig.9) though its temperature range is 16°-24°C (fig.15).

Fam. Ptychocylididee

Plychacylis minor Jorgensen, 1899 (P1.XVII fig. 11). The species of Phriacy/is
occur rarely in summer and autumn and always north of 42°N. They are always allopatric
in the samples which may support the idea that the three species are good species
(cf.Davis,1981). The temperature range for the genus is 9.5°~ 13°C (fig.15) making it a
real cold water genus, which is also seen in the distribution pattern (fig.9).

Plychacylis ostenfeldiXofoid & Campbell, 1929 (P1.XVII fig.12).

Plychacylis urnule (Cleparéde & Lachmann,1858)(PLIY fig.2, P1XVIl fig.13).

Fam. Petalotrichidee

Ascampbelielle acute (Kofoid & Campbell,1929) (P1.YHI fig.12) 1s found only in
springat 39°N. - .

Ascampbeliellaspec. (P11 figs 10-11). These specimens, from 41°N, 48°N and
SO°N 03°W are not brought to a species as they share characters of both A arwisand
Aabscura (Brandt,1906).

Pelslotriche smpulle(Fol,1881)(P1.XI11 fig.1). This species is taken together with
the following two in this study as there are no significant differences in distribution and
temperature preference. Probably they all belong to one species. Pefa/otricheoccurs in
all seasons between 30°N and 54°N but in spring and especially in summer the southern
limit of the range shifts to the north to 39°N and 49°N resp. The temperature range of
the genus is 6.5°-24.5*C. When the number of specimens are given with temperature
(fig.16) the influence of swarms at 14°C, 17.5°C and ot 21*C is clear. When the number
of pasitive samples is given (fig. 16) a more normal distribution is seen with an optimum
near 15°C and 8 standard deviation of 3.5; this diagram gives no essentially different
information than the one based on specimens.

Petslatriche mgiorJergensen, 1924 (P1. Xl figs 2-4, 6).

Pelslotriche serratsXofoid & Campbell, 1929, (P1.XiHI fig.5).

Fam. Rhabdonellidae
The species of the genus A/addve//aand in general of the whole family are warm

water species.

Rhabdella striata(Biedermann, 1893)(P1.XIY 1ig.5) is found only once at 24°N
28°W in spring. '

Rhababre/ls amar (Cleve,1900)(P1YIH fig.17, P1XV fig.11) is collected only in
spring at 40°N, 39°N, 25°N 28°W. ' -

Rhabadvonells brandtr Kofoid & Campbell, 1929 (P1.XY figs 7,13) occurs at 24°N

18



N
40+
30
20
10
0 T
5
N
90 -
80
2 -
.60
50 -
w -
30 1
20 H .
0 I
40 ¢
30
20
10
°§l1lw L
N
20 D
0 - .
ol . =
204 S
10 4 ) I : ' E
0 -_-__*J__
10 4 | B - F
ol ol -
10 15 20 : 5 °C
Figure 1S Tempersture preference of the genera Proplectells (A), Poroecus

(B), Phchacylis (C), Epiplacyloides (D), Epijplacylis (E) end
Stenosomells (F), based on actusl numbers collected during the four
seasons, temperature along x, axis numbers of specimens alongy axis

19



spec.
pM

samples
N

" rn

1004 -10

1
'
!
]
]
]
|
'
|
'
1
'
1
]
'
'
'
'
1
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28*W and in autumn at 33°N and at 39°N.
Rhababnellaspec. (P1.XV fig.14). Fragments of specimens resembling this genus are
found at 48°N, 46°N and 37°N in spring.
Rhababrellapsis langiceulisKofoid & Campbell, 1929 (P1XIV fig.2) is found only in
spring et 24°N 28°W, 25°N 28°W and at 39°N.

Fam. Epiplocylididae
Epiplacylis acuminsts (Daday,1887)(P1XVI fig.3) is found in spring at 40°N,
J9°N, 24°N 28°W, 25°N 28°W, 25°N 27*W, in summer at 24°N, 32°N and in autumn
8t 26°N 22°W. '

Epiplocylis blands Jirgensen,1924 (P1.XVI figs 7,12) is found in spring et 24°N
28°W, 25°N 28°W,25°N 27°W in summer at 34°N and in autumn at 37°N, 33°-31°N
and at 25°N 26°W.

Epiplacylis constrictsKofoid & Campbell, 1929 (P1.XVI figs 1,4) is found in spring
gt 25°N 27°W and in summer at 33°N.

Epiplacylis undklla( Ostenfeld & Schmidt,1901) (P1.XVI figs 10,13)is present in
spring at 25°N 28°W, 24°N, 30°N, inautumn at 26°N, 27°N, 31°N, 41°N.

Epiplacylis spec. A(P1.XIY fig.3)found at 25°N 28°W in spring resembles this
genus but cannot be brought to a species if it is not an aberrant £0/ands

Epiplacylis spec. &(P1.XVI fig.11). This specimen is found in winter at 33°N. It
resembles most £4/ande but the reticulum with rounded meshes and the absence of
longitudinal strise distinguishes it from that species. Another difference is that all species
of £piplacylisare found south of 41°N and not in the winter season, the season in which
the present specimen was collected.

Epiplacyloides acuts (Kofoid & Campbell, 1929) (P1.XV! figs 8-9) is found in
winter and summer both at 29°N.

Epiplecyloides brand?i (Kofoid & Campbell,1929) (P1.XVI figs 2,6) is found in
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spring at 39°N and 25°N 28°W and in autumn at 45°N, 38°N 26'N 24°W, 27°N 20°W
and 26°N 20*W.

Epiplacylordes reticulala(Ostenfeld & Schmidt, 1901)(P1.XVI fig.5) is found only
in autumn at 25°N and 26°N 23°W.

Fam. Xystonellidae

Pararavells  denticulats  (Ehrenberg,1840) [=  Parafavells  cylindrics
(Jargensen,1899),= Parafovella adentatata(Brandt, 1906), = Psrafiavella subakntsls
(Jorgensen, 1905), = Parafavells subrotuntela(Jergensen ,1924) (cf.Davis, 1987)]
(P1LXIV fig.6) is found in winter at 34°N and 33°N 19°W, and in summer at 52°N, 58°N
4°W.

Cf. Parundkells aculesta Jargensen, 1924 (P1.XV figs 2-4). Specimens resembling
this species occur in spring at 39°N, 49°N, S50°N, 53°N 22°W, in summer at 58°N 4°W
and in winter at 40°N and 45°N.

Aystonells treforti (Daday,1887)(P1.XIY fig.1) is only found in spring at 25°N
27°W and 24°N 28°W, 25°N 24°W.

Xystanelle lohmanni(Brandt, 1906 )(P1.XIY figs 7-8) is found only m one sample
in lorge numbers in spring at 39°N.

Aystonellopsis cymatica(Brandt,1906)(P1LXV fig.5) is only found together with
the preceding species and may very wen bea juvenne of X /a/;maﬂmwhich is twice as long
s the present specimen.

Xystonellaspec. (P1LXIV fig. 4) is found at 25°N 28°W in spmng

Fam. Undellidas
Undklls hyslingDaday 1887 occursin winter at 40°N and in summer at 24°N. Some
doubtfull specimens (P1.XV} fig.6) are collected in autumn at 28°N and 26°N 23°W.

Uncellgpsis marsypialis (Brandt, 1906)(Pl XVil fig.S) was only oollected in
summer at 56°N and 49°N.

Praplectella claparater (Entz,1885) [=Praolectelle angustiar (Jorgensen,
1924)X(PLXVIl 1ig.4) Proplectells rastigats (Jorgensen, 1924)(P1LXVIl figs 1,7)=
Praplectells glabese (Brandt,1906)=Prapleciells ovets (Jorgensen,1924)(P1XVII
1i9.2)= Praplectells lenuisKofoid & Campbell, 1929 (cf.Balech,1959)]1(P1.XVH fig.3).
The differences between species in this genus seem so arbitrary that all except Pparve
are synonymized. This complex is found only south of 48°N (fig.9) in winter, summer and
spring. During winter its occurrence is neorly continuous between 34°N end 48'N and it
is most abundant in this season.

Prqo/xfol/aparml(ofoid & Campbell, 1929 (P1.VII fig. 13, P1.XVII figs 8-10) is not
Iouno, )ln summer but in contrast to the Pc/weawoomplex it is present in autumn
Y
of. Praplectells parva(P1VII figs 6,7,10). Specimens very close to this species
are found in spring at 25°N 27°W, 24°N 28*W, in eutumn at 28‘N 31°N and in winter
at 33°N and 40°N.

Fam. Tintinnidae

Decbyrella bulboss (Brandt,1906) is found in spring at 39°N and in autumn st
35°N, 26°N 22°W, 26°N 23°W and frequently in summer &t 24°N, 27°N, 29°N, 30°N,
33°N, 34°N and 35°N.

Dadbyiells gonymedes (Emz,1884)(= Datyviella  jorgenseni  Kofoid &
Campbell,1929)(P1.XY fig.6) is only found in spring at 39°N and 41°N

Eutintinnus lususundbe( Entz,1885)(P1.XVIII fig.3). Representatives of this genus
are probably to be identified as: Futintinnus elangstus (Jargensen,1924), Eutintinnus
Traknor(Daday, 1887)(PLXYII figs 4,6) and Futintinnus tubuloss( Ostenfeld, 1899) but
in the present study they are considered together. This complex is frequently found in
spring between 25°N and 38°N with one record al 49°N while one record excists from

40°N in summer.
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Saipingells scuminsgts( Claparede & Lachmann, 1858)(P1.XV fig 9) is found only in
spring at 35°N. Also at 35°N and at 38°N, but not in the same samples specimens are
found which resemble the present species strongly (P1.XY111 fig.5).

Sslpingella gracilisKofoid & Campbell, 1929 (P1.XIX fig.3) is found in winter at
34*N and 40°N and in summer at 38°N, 24°N.

Steenstrupiells steenstrupr(Claparede & Lachmann,1858) (PLXVIIl figs 1-2) is
abundant in spring at 34°N, 38°-40°N, 43°-44°N and it is found in summer at 30°N.

Tintinnus burss(Cleve,1900) (PLYIi figs 9,11,12) occurs in winter and spring
frequently south of SO°N. In summer there is only one record at SO°N and in autumn it
occurs south of SO°N regularly. .

Tintinnus spec. (P1.VIl figs 1-4) specimens resembling the present genus are
collected at 30°N, 34°N, 39°N, 40°N, 42°N in winter and at 41°N in autumn. "

Amphorides gearaderae Marshall, 1969 (PLYII fig.5) is found in winter near 42°N.

DINOFLAGELLATA
Amphisolenis
Of the genus Amphisolenia ten taxa were found of which the following five were rare:
Abifurcats Murray & Whiting,1899, is found in winter at 38°N, 37°N, 34°N,
33°N, 30°N, 33°N 18°W, 30°N 19°W; temp. range 16.2-19.0°C (P1.XIX fig.4),
A extenss Kofoid, 1907 is found in winter at 31°N 27*W,
Aglobifera Stein 1883 is found in winter at 40°N 25°W, 39°N, 34°N, 29°N,
30°N; temp. range 14.9-19.4°C (P1.XIX fig.1),
A schroederi Kofoid, 1907 is found in winter at 30°N,
A thrimex Schiittt, 1893 is found in winter at 31°N 18°W.
A Didentats Schrider ,1900 was the most abundant species . Yariability in this species
mode it difficult if not impossible to separate it from A.b/spinose Kofoid,1907.
A symmetrice Kofoid, 1907, A pslacotherordes Kofoid, 1907 and A asirag/us Kofoid &
Michener,1899 (P1.XIX fog.2) seem also to be morphs only of A b/igEniats, so these five
taxe are treated together. : 4

A bidenialsend A astragslusare still separated in the temperature frequency diagram
of figure 17, two clusters of specimens are found for both species, viz.: one between 12°
and 20°C with a maximum near 17*C and one between 20 and 26°C with a maximum near
24°C. This figure gives actual collected specimens per 0.5°C interval, a correction for
fishing effort ot different temperatures does not change the character of the curve. The
smallest cluster (20°-26*) is composed of specimens collected between 41°N and 24°N
during the autumn cruise. The specimens composing this cluster do not differ in any
respect from the specimens of the other cluster. Probably there is an autumn population
living at temperatures between 20° and 26°C and a winter-spring population living at
temperatures between 13°* and 20°C. From fig.18 it is evident that there is no summer
population in the upper S meters of the water collumn.

There are no size differences between these two populations the only size difference
found is a small irregulor decrease in length from north to south; in spring the averege
per sample decreases with 208, in autumn and winter this percentage is 12% and 16%
respectively. The size frequency for A bickntats 8.). 1s single topped.

RADIOLARIA
. Fam. Spheerozoidee

Risaphidezoum nespolitsnum(Brandt,1881)(P1.XX fig. 1) occurs in spring at 33*N.

Joheerazoum punctatum (Meyen,1834)(P1XX fig.2-3) is found in autumn et
46°-45°N, 41°N, 38*N, 35°N, 29*-28°N, 24*N, in winter at 45°N, 39°N, in spring at
49°N 6°W, S0°N 3°W, S3°N, 46°-43°N, 41°-35°N, 33°N, 28°N, 24°N, and in summer
from S3°N continuously to 25°N.
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Sohaerazoum verticrllatum Haeckel 1887 occurs in winter at 39°N 35°W and in
summer at 33°N, 29°N.

Fam. Collosphaeridae

Acrosphaera  /appaces  (Hoecke),1887)(= Polysolenrs - lappaces:  Nigrini &
Moore,1971:15)(P1.XX figs 4-5, P1.XXI figs 1-2) occurs in autumn at S3°N 27°W,
SO°N, 46°-37°N, 29°N,25°N 28°W, in spring at 37°N, 34°-32°N, and in summer at
55°-45°N, 40°-33°N, 29°N, 25°N. in sutumn also ] vanety( ver A Pl XX| fig.3) is
encountered in some samples.

Acrosphaers murraysna (Heeckel, 1862 )(P1. XXI figs 4-5) is found in autumn at
BO*N, 41°N and 35°N, in winter st 30’N 30°N 28°W, in spring st 28°N, 24°N, 24°N
28'W and in summer at S0°N. -

Aa*asa/:u'a.sa/m( Haeckel, 1862) form ABoltovskoy & Rledel 1980 (this form
is taken together with form & Boltovskoy & Riedel, 1980 as separation is vaque)( P1.XXI|
figs.1-3) is found in autumn at 52°N, 50°-45°N, 39‘-37‘N, and in summer from SS°N

o 31°Nand at 25°N.
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Figure 18 Abundance of Amphisolenia bidknlats end Aastrags/us plotted
along the cruises as given in fig.1, vertical axis is £~ of standard
numbers. ' : ’

Acrosphaeras spinosg(Haeckel,1862) form C Boltovskoy & Riedel, 1980 occurs in
gutumn at S5°N, 46-45°N, 41°-40°N, 38°-37°N, 29°N, 26°N 20°W, 27°N 20°*W, in
spring at 53°N, 46°-43°N, 41°-37°N, 35°-33°N, 24°N, 24°N 28°W, 24°N 27°W, and
in summer al 44°N, 40°N, 35°N, 28°N. In spring an evident N-S clinal size variation in
this species is found as shown below. in summer this cline is less steep and the correlation
coefficient, which was 0.84 in spring, is only 0.63. in autumn no clinal size variation is

found at all.
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Position Diamater Average Number

N range in mm diameter fnmm  of specimens

45 150 1

43 95-125 110 2

42 95-135 » 1175 S

40 100-117.8 108.3 6

39 105 1.
875-125 105.6 12

34 85-1 98.4 10

Acrosphaera cyrtadbn( Popofsky,1908) is found in summer at 29°N.

Collosphaera huxleyiMiller 1855 (P1L.XXH figs 4,6-8) is found in autumn at
S2°N 26°W, S5°N, 49°N, 47°-45°N, 41*-37°N, 35°-34°N, 29°-28°N, 26°N, 26°N
23°W, 27°N 20*W in winter at 39°N, 30°N, 30°N 28*W, in spring at 45°N, 41°-40°N,
38°-36°N, 24°N, 24°N 28°W, 25°N 28°W, and in summer at S56°N 13°W, 54°N,
50°-49°N, 46°N, 44°-33°N, 31°N, 28°N, 24*N. In spring this species shows 8 N-S
clinal size varistion as shown in the table below; in summer this variation has
disappesred, and in autumn a reverse clinal variation seems to be present with larger
specimens in the south. .

Position . Diameter Average Number
N* ' rangeinmm  diameter in mm of specimens
48 : . . o 100 1
42 70- 95 85.3 4
40 85-175 _ - 1183 _ 6
38 ' ' 75 o1
25 , 70- 725 . M3 2
25(28°W) 55- 75 64.1 10

Qo/lasphsera mecraporaPopofski, 1917 (P1.XXH fig.S) occurs in winter at 40°N,
30°N, 30°N 28°W, in spring at 33°N, 32°N, and in summer at 33°N, 29°N, 25°N.

Qv/laspheers spec. A (PLXXIII fgigs 1-7) is found in spring at 24°N, 24°N 28°W,
and in summer at S6°N 21°W, S1°N, 46°N, 44°N, 39°N, 33°N.

Qollasphesrs tubsrossHeeckel 1862 occurs in autumn at 41°N, 29°-28°N, and in
summer at 46°N, 41°N, 35*-24°N. ,

Solenasphoers zanguebarice (Ehrenberg ,1872) 2onguebarica
(Ehrenberg,1872)(= 7risolenia zonguebsrics Ehrengerb, 1872 = Disolenia quadrsts
Ehrenberg,1872 p1.10 fig.20, Nigrini & Moore,1971:53) is found in summer at 35°N.

Solenasphaera 2engueborico (Ehrenberg N872) auriculota (Haeckel,1887)(-
Ofaspheers auriculatsHeeckel, 1872)(P1XXIII figs 8-9).

Solenospheera zenguebarics (Ehrenberg ,1872) nigrimoors Nom.nov. (=
Otospheers ssuricvlets Nigrini & Moore,1979: S7 PL.1 fig.4)(PILXXIIl figs 10-13)
occurs in sutumn at S2°N 26°W, 47°N, 45'N 41°N, 38°-37°N, in spring et 34°N,
28°N, 24°N, 24N 28°W, 25°N 28°W.

&/amo/:wa Zonguebarica (Ehrenberq ,1872) pyrifarmi/s Brandt,1905
(= Qo/lasphacra pyriformis Heecke),1887:96 (PLXXIY figs 1-2) is found in autumn at
45°N, 41°N, 38°-37°N, 34°N, 29°N, 26°N 20°W. Specimens with large and specimens
with small pores occured mixed together. In winter it occured st 52°N 19*W, 48N
23w, 30°N.

&/ama/;wadrwdrwBrandt 1905 is found in summer at 45°N, 34°N.

Siphonospheera socialisHaeckel, 1887 (P1.XXIYV fig.3) is found in winter at 30°N,
30°N 28°W, in spring at 41°N, 39°-38°N, 35°-32°N, 30°N, and in summer at
46°-44°N, 39‘N 35°N, 26°N.

Siphonesphaera leners | lubuloss (Nuner 1858) complex [=8 fenera Brandt,
1885(PLXXIV fig.4)= & lwdviasaMiitier 1885 (P1.XXIY figs 5-7)] occurs in autumn at
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Position Diameter Average Number

Ne¢ range in mm diameter in mm of specimens
45 75.0-825 775 5
43 - 72.5-80.0 77.0 5
42 $25-775 67.0 10
40 _ 575 1
38 . $2.5-72.5 60.3 8-
36 . 50.0 1
34 $0.0-70.0 65.3 16
32 47.5-65.0 55.8 3
28 47.5-625 53.4 6
25 50.0-57.5 54.2 ‘ ¥

Siphonosphsera cysthins Heeckel,1887 is found in sutumn at 45°N, 39*-38°N,
28°N. .
Siphonosphaera compscla( Brendt, 1905) is found in summer at 50°- 45°N, 41°N,
35°N, 32°N, 29°N, 24°N.

Siphonasphoera martensiBrandt. 1905 is found in summer at 46°N, 44°N, 33°N.

Fam. Actinommidae

Aconthasphaera spec. A (P1XXIV fig.9) is found in spring at 45°N

Acanthasphseraspec. 8 probably a growth stage of Ae/iamma spec. A(see below)
occurs in autumn at 45°N 35°W, in winter at 48°N 23°W, 46°N 25°W, 42°N, 39°N, and
in summer at 36°N.

Acanthesphaera spec. C (=cf. Cladbcaccusspec.)(P1.XXY fig. 1) occurs in sutumn at
46°N 33°W.

Acanthosphasra spec. 0, 8 type with smaller spines than spec. £, is found in
summer at 36°N.

Aconlhosphoera corloce Boltovskoy & Riedel, 1980 (PLXXIV fig.10) occurs in
winter at 39°N 35°W. :

Drymyommé elegansJargensen, 1899 is found in winter st 40°N 35°W.

Actinomms leptadermum (Jsrgensen,1900)(P1.XXV fig.2) is found in winter at
48°N 23°W, 44°N, 30°N , and in springat 52°N 1 7°W.

AmmmaxlCleve 1900 (P1XXY fig.3) is found in winter at 48°N 23°w and in
spring at 53°N 24°N.

Actinommaespec. A(P1.XXVI fig.1) is found in autumn at 47°- -46°N, and in spring
at S1°N 12°W.

Actinomma acracbphorum Haeckel, 1887 (P1.XXVI fig.2). Three developmental
stages are distinguished in this species there s 8 tendency of the younger forms to occur
more to the south. It is found in autumn el 50*-45°N, 41°N, 38°N, 33°N, 29‘N 26°N
20°W, 27°N 20°W, and in winter at 46°N 25°W, 39°N 35'w

Echinomma paoporstyr Petrushevskaya, 1967 (P1.XXVI fig.3) occurs in winter at
39°N 35'W

anmala“tw letrathalamus (Heeckel,1887)(P1XXVI figs 4-11). Seven
developmental stages as given in the figures are found in this species of which the older
ones tend to occur more to the south of 38°N. It is found in autumn at 52°N, SO°N,
46°-45°N, 41°N, 39°-37°N, 35°-33°N, 29°-28°N, 26°N, 24°N, 25°N 28°W, 26°N
20°W, 27°N 20°W, and in summer at 50°-49°N, 37°N, 32°N, 29°-24°N.

Holiamma spec. A (P1.XXY!H figs 1-2)occurs in spring at 45°N.

Haliomma erinaceum Heeckel, 1862 (= A capillaceum Hoeckel, 1887: 236, =
HacanlhapharaPopofski,1912: 101) occurs in autumn at 45°N, 29°N.

Hexscontium enthacanthum Jargensen, 1899 (P1.XXYII fig.3) occurs in autumn at
52°N, SO°N, 47°N, 45°N, 38°N. Three developmential stages are distinguished, the
youngest stages are found at the northern localities of the species. it occurs in winter at
S2°N 19°W, 44°N, 40°N, 32°N, in springat 53°N, 45°N, 37°N, and in summer at S7°N
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16°W, 56°N 21°W, 54°N, S1°-49°\N,

Hexscontium hostile Cleve, 1900 (PLXXVHI fig.1) is found in winter al 44°N,
40°N, and in spring at 45°N.

Hexacontium armatum Cleve, 1900 occurs in summer at SO°N.

Hexabras spec. A relsted to  Arinplegms boresle (Cleve,1899) cf
Campbell, 1954, is found in spring at 35°*N.

Prunulum coccymeliumtaeckel, 1887 is found in springat 31°-30°N.

Rhizaspongus spec. A (=cf. Djplaspongus dengraphorys Mast, 1900)(PLXXVIIN
fig.2) occurs in autumn at 52°N, 50°N, 45°N, 41*N, 24°N, end in spring at 39°N.

Staurolanche spec. A (cf Campbell,1954:D56 )( P1.XXVIII fig.4) occurs in spring at
S3N.

Stylotractus spec. A (= Siylolractus spec. 7 Petrushevskaya, 1972)(P1.XXVII
fig.3) occurs inspringat 37°N, 24°N 28°W,

Heliosphaeraspec. is found in autumn at 41'N 38°-37°N, 24'N and in winter at
48°N, 23°W, 39°N.

Soonespheera streplacantstaeckel, 1862 is found in summer at 37°-34°N.

Plegmospheers leplaplagms Haeckel, 1887 is found in autumn at 46°N, 40°N.

Plegmosphaeras pchyplagms Heeckel, 1887 is found in summer at 35°N.

Rhizasphaera of. paradbxs in Popofski,1912:111, is found in summer at S0°N,
46°N, 35°N, 25°N.

Soorgaplegmact. rugessHoliande & Enjumet, 1960 is found in in summer at 44°N,
32°-31°N.

_ Fam. Phacodiscidae
Sethadiscus macracoccus Haeckel, 1887 (P1LXXIX figs 2-3, PLXXXIV fig.4) occurs
in autumn at 45°-44°N, 41°-40°N, 37' 38'N 35°N, 29°N, in winter at 30°N, and in
summer at 36°-35°N, 30°N.

Fam.Litheliidae

Lithelrus spec. is found in spring at 54°N 26*W.

Lithelius minorJergensen, 1899 is found in summer at 55°-54°N.

Tnolospiraspec. A(cf.Popofski, 1908, P1.28)(P1.XXIX fig.6) occurs in winter at
S52°N 19°W, 48°N 23°W, 46°N 25'W 45‘ 44°N, 42°N, 40°*-39°N, 35°N, 30°N, and
in spring at 38‘ 37°N, 33’

Tholespira spec. 8 (= Triadiscus variabilis Popofski, 1908, = Jholaspira spec.
Petrushevskaya, 1968) (P1.XXIX figs 4-5,7) occurs in winter at 39°N, 30°N 28°W, in
spring at S3°N, 46°-43°N, 41°~40°N, 38°-37°N, 35°N, 33°N, 31°-30°N, 28°N,
24°N 28°W, ond specimens probably belomnging to this specm are found in autumn
north of 30°N.

Iholespira cervicarnis Haeckel, 1887 (P1.XXX figs 1-3). Four developmentals
stages, occurring usually together in the samples, are distinguished. The species is found
in autumn at 52°N 26°W, S2°N, S0°-49°N, 47°-45°N, 41°N, 39°-37°N, 33°-35°N,
29°N, 26°N 20°W, in winter at 52°N 19°W, 45°N, 40°-39°N, 30°N 28°W, and in
summer at 45°N, 36°-33°N.

fha/asa/w‘aspe& C 1s found in autumn at 52°N 26°W, S5°N, 52'N 90°-49°N,
45°N, 41°N, 37°N, 34°N, 29°N, and in winter ot 44°N.

Larogpyle buetschliiDreyer 1889 is found in summer at S1°N.

Spirems haliammas( Ehrenberg,1886) 18 found inin summer at 55°-50°N.

Pharticium clever (Jsrgensen,1900)(P1.XXXI figs 1-7). Four developmental
stages are distinguished. It is found in autumn at 52°N 26°W, 55°-54°N, 52°N, S50°N,
48°N, in winter at 52°N 19°W, 48°N 23°W, 42°N, 39°N, 35°N, 30°N, in spring at
52°N 17°W, 53°N 22°W, 53°N 24*W, 53°-51°N, 49°N, 40°N and in summer at 57'N
13°W,57°N 16°W, 56'N 21°W, 55°-51°N. '

Pﬁa’tlcwmpoM/um(Haeckel 1887) 1s found tn summer at 54°-50°N.
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Lacraspira minor (Jgrgensen,1899) occurs in winter at 44°N, 39°N, Z5°N,
J2°N.

Fam. Pyloniidee

Tetrapyle spec. A (resembles Jguari/obs Ehrenberg, 1860 and the next
species)(P1.XXXI fig.8, PLXXXH fig.1) is found in winter at 40°N, 35°N, 30°N 28°W,
and in spring at 33°N, 24°N.

Tetrapyle -actazantis Miller 1858 (PIXXXH figs 2-4)is found in autumn at
50°-49°N, 45°N, 41°-37°N ,35°-33°N, 29°N, 28°N, 25°N 28°W, 26°N 20°W, 27°N
20°W, in winter at 39°N, 34°N, and in summer at 53°-46°N, 35°-33°N.

Qlogpyle stenazong Heeckel, 1887 (PLXXXI1 figS, PLXXXIH fig.1) is found in
autumn at 46°-37°N, 35°N, 29°N, 26°N.

Hexspyle dokranths Haeckel 1887 occurs in summer at 53°N.

Fam. Spongodiscidae

Amphirhopslum ypsilon Haeckel 1887 is found in autumn at S2°N 26°W,
50°-49°N, 46*-45°N, 29°N, 24°N, 25°N 28*W, 26°N 23*W, 27°N 20°W, in winter at
39°N, 35°-34°N, 30°N, 30°N 28°W, and in springat 53°N, 37°-35°N, 24°N.

Stylodicts multisping Haeckel, 1868 (= & va/dispinaJergensen, 1905)(P1LXXXHI
figs 2-3) is found in autumn at 52°N 26°W, 55°N, 48°N, 45°-44°N, 41°N, 38°N,
35°-34°N, 28°N, 24°N, 26°N 20°W, in winter at 48°N 23°W, 45°-44°N, 42°N,
40°-39°N, 35°-34°N, 32°N, 30°N 28°W, in springat S1°N 12°W, 53°N 24'W 55°N,
S1°N, 45°-43°N, 38°-37°N and in summer at 35°N.

Stylospongia spec. A(= Spongotrachus glacialis Popofski, 1908, = .Sfylmpopngla
spec. / Campbell, 1954)(PLXXXII fig.4, PLXXXIV fig.1) is found in autumn at 52°N
26°W, 55°N, S2°N, 41°N, 38°N, 35°N, in winter al 48°N 23°W, 40°N, in spring st
S53°N 24°W, 53°N S1°N, 46°N, 44°N and in summer at S7°N 16°W, 44°N.

Stylospongis spec. 8 (cl. Spongadiscus selasus Petrushevskaya, 1967: 36)
(P1.XXXIV fig.3)is found in winter at 30°N 28°W.

Spongacore chrysalis Heeckel, 1887 (P1LXXXIV fig.2) is found in winter at 40°N
3o'W.

Spongadicys resurgens Ehrenberg,1854 occurs in winter at 46°N 25°W, 45°N,
42°N, 39N, 30°N and in winter at 46°N, 25°N, 45°N, 42°N, 39°N, 30°N.

Six juvenile types of Spongodiscidee are treated here separately

juv. spec. 7 in autumn at 52°N, 47°N, 45°-44°N, 39°N, 37°N, 35°-34°N, 29°N,
26°N, 24°N, 25°N 28°W, 26°N 23°W, 26°N 20°W, 27°N 20°W.

juv. spec.? is found in autumn at S52°N, 44°N, 41°-39°N, 37°N,
35°-34°N,29°-28°N,26°N 20*W, in winter at S2°N 19*W.

juv. spec. . is found in autumn at SO°N,46°-45°N, 41°N, 35°-34°N,29°N, 24°N.

juv. spec. 4 is found in autumn at SS°N, S50°N, 48°N, 45°-44°N, 40°N,
38°-37°N, 25°N 28°W, 26°N 20°W.

juv. spec. 5 in autumn at 52°N, 47°N, 45°N 35°-34'N, 24°N, 26°N 23°W, 27°N
20°W.

juv. spec. 6 is found in autumn at SS°N, S2°N, 49°N, 46°N.

Stylochlamidium ssteriscus Haeckel, 1887 (P1LXXXV fig.1) is found in autumn at
52°N 26°W, 55°-54°N, 52°N, S0°N, 45°N, 35°N and in summer &t S56°N 21°W,
54°*-45°N.

Spongaster telras Ehrenberg, 1860 ver. Jirragu/eris Nigrini, 1967 is found in
autumn at 37°N, 35°N, 24°N.

HMonaxonium per/forstum Popofski, 1912, (P1.XXXY figs 2-3, 5) is found in autumn
at 45°N, 41°N, 38°-37°N, 35°N, 24°N.

Porodiscus micramma (Harting,1863 ) occurs in summer at 54°N, S0°N.
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Fam. Acanthodesmiidae

Acsnthodesmis acanthopors ( Popofski,1913) occurs in springat 33°N, 31°N.

Acanthodesmis vinculata{Miller , 1857 )(P1LXXXY figs 4, 6) is found in autumn at
41°N, 38*-37°N, 29°-28°N, 26°N, 26°N 20°*W.

Acenthodesmia of. micrapora ( Popofsky, 1908) occurs in summer at 33°N.

Lithacircus primordialis (Heeckel, 1887 Joccurs in springat 24°N 28°W.

Laphaspyris pentapns pentapns (Ehrenberg,1872)(P1.XXXV figs 7-8) is found in
autumn at SO*N, in winter at 48°N 23°W, 40°N, 34°N, in spring at 51*-50°N, 45°N,
41°N, 37°N, and in summer at 57°N 16°W, 51*-50°N.

Laphaspyris pentagons quadriforis (Heeckel,1887) is found in spring at 35°N.

Pharmaspyr s stabilis capor 6ol ,1976 (P1.XXXY figs 9-12) is found in autumn at
52°N 26'W, in winter at 45*N, 40°N, and in spring at 53°N 24°W, 45°-44*N, 37°N,
30°N.

doocireus cgpulosus Popofski, 1913 (PLXXXYI fifs 1-2) is found in autumn at
52°N, S50°N, 47°N, 35°N, 29°N, 24°N, in winterat 44*N, 30°N 28°W, and in spring at
40°N,37*W.

Zeeirous prodinctus (Hertwig, 1879) (PI. XXXVI fig.3) is found in sprmg at 45°N,
24°N 28°W.

aecireus rhombus (Haeckel 1887)(Pl XXXV fig.4) is found in spring at 45‘N
37°N, 35°N, 33°N.

Am'ira/s spec. A (resembles Zcapulosus and 2 prscicoudstus Popofski, 1913)
(PLXXXVI figs 5-6) occurs in spring at 43°N, 37°N.

Spcurcys spec. 8 (PLXXXVI figs 7-9) occurs in spring at 35*-34°N, 32°N,
28°N.

Liriaspyris reticulsts(Ehrenberg,1872)(P1.XXXVII fig.1) is found in autumn at
52°N, 41°-40°N, 38°-37°N, 35°~34°N, 29°N, 26°N, 25°N 28°W, 26°N 23*W.

Neoseman's distephanus ( Heeckel \887) occurs in autumn at 52°N.

Fam. Plagoniidae

Arachnocorallium calvats (Heeckel, 1887)(P1.XXXVHI figs 2-6) occurs in autumn
at 54°N, S2°N, 47°N, 45°N, in winter at 52°N 19°W, 48°N 23°W, 46°N 25*W, 45°N,
42°N, 40°-39°N, 35°N, 30°N, in spring at 53°N 24°W, 52°N, 48°N, 45°N, 37°N,
34°N, and in summer at 33°N.

Arwﬁm*ysczrwml&rlaHaeckel 1860 (P1.XXXVII fig.7) ocurs in winter at 52°N
19°W, 48°N 23°W, 45°-44°N, 42°N, 40°-39°N, 35°N, 30°N, in spring at S2°N 19°W
S1°N.

Arachnocorys amﬂellf&m Haeckel, 1862 (P1.XXXVill ﬁo l) is found at 44°N in
winter,

Arm‘;myspant/;a:ml/u (Popofski,1913) (PLXXXVII fig.2) is found at 46°N
25°W, 42°N 33°W in winter and at 56°N 21°W, 54°-53°N in summer.

Dimelissa thoracites( Heeckel, 1 862)(PI.XXXVIII fig.3) is found in winter at 52°N
19°W, 44°N, 42°N, 39°N, 35°N, and in spring at 43°N.

Phaormacanthe hystrix(Jergensen,1899)(P1LXXXV!H fig.5-10) is found in autumn
at 50°-49°N, 47°N, 45°N, in winter at S2°N 19°W, 48°N 23°W, 46°N 25°'W,
45°-44°N, 42°N, 40°-39°N, 30°N 28*W, in springat S1°N 12°W, 51°N 13°W, 52°N
17°W, 51°N, 49°-48°N, 46°-43°N, 41°N, and in summer st 54°N, 50°-49°N, 29°N.

Amp/np/a:'{a ﬂastama Hackel 1887 (PLXXXVII fig. 4) is found in wmter at
S2°N 19*W.

Plagiacantha ar‘xWMIm(Claparede 1855)(P1LXXXIX fig.1) occurs in spring at
53*N, and in summer at 57°N 13*W, 57°N 16°W, 56°N 21°W, 55*-53"N.

Lamprotripus spec. (PI.XXXIX fig.2) is found at 39°N 35°W in winter.

Plectscanthe oikiskos Jargensen,1899 (P1.XXXX fig.1) occurs in winter at 52°N
19°W, 48°N 23°W, 46°N 25°W, 42°N in spring at 51°N, 45°N, 43°N, 40°N, and in
summer at 57°N 13°W, 57°N 16°W, 56°N 21°W, 55°-53°N.

Plectacanths spec.A (cf.P. spec Popofsky,1913: 223)(Pl XXXX fig.2-3) occurs

inspringat S1°N 12°W.
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Plectacanths spec. (resembles A.oikrskas) occurs in autumn at 41°N.

Plectophors triscanthe Popofski, 1908 (P1.XXXX fig.4) in winter at 35°N, and in
spring at 38°N, 34*N.

Lampromilrs cornats Heeckel 1887 occurs in winter at 39N.

Pseudcubus abeliscus Haeckel, 1887 (P1.XXXX fig.5-6) occurs in autumn at 52°N
26°W, 37°N in wmter at 52°N 19°W, 48°N 23°W, 44°N, 35°N, in spring at 40°N,
34°N.

Pseudocubus aclostylus Heeckel, 1887 occurs in winter at 48°N 23°W.,

Promelisss phalacra Heeckel, 1887 (P1.XXXX fig.7) occurs in winter at 30°N

Lophaphaena hispids Ehrenberg,1872 occurs in autumn at 29°N, 24°N, 25°N
28°W, and in summer at 24°N.

Laphaphaens cylindrica (Cleve,1900) occurs in autumn at 38°N.

Euscenium spec. A (juveniles resembling £tr/icojpum Heeckel, 1887 and
£ euwvlpum Hoeckel, 1887 )(P1.XXXX fig.8) occurs in autumn at 52°N, SO°N.

Trisulcus barealis(Ehrenberg,1872)( = Lithomelisss boraslis(Haeckel, 1872) in
Petrushevskaya, 1968 )(P1.XXXX figs 9-11, PLXXXXI figs 1-4) occurs in autumn at
54°N 52°N, SO°N, 47°N, in winter at 52°N 19°W, 48°N 23°W, 46°N 25°W, 45°-44°N,
42°N, 40°-39°N, 35°N, 30°N 28°W, and in spring at 51°N 11°W, S51°N 12°W, 53°N
24°W, 54°-52°N, 50-49°N, 45°-43°N, 41°N, 37°N. '

Trisulcus testudus Petroshevskaya, 1971 (P1L.XXXXI fig.5) is found in autumn at
46°N.

Fam. Carpocaniidae
Carpacanium smpliora (Haeckel, 1862 )(P1.XXXX! figs 6-7) occurs in autumn at
35°-34°N, 29°-28°N, 26°N, in winter at 48°N 23°W, 39°N, 35°N, 32°N, in spring at
37°-35°N, 33°N, 28°N 24*W, and in summer at 25°N.

Fam. Theoperidae

Dictygphimus gracilijpes Bailey,1856 (P1LXXXX! figs 8-16, P1.XXXXII figs 1-2)
occurs in winter at 52°N 19°W, 48°N in 23°W, 46°N 25°W, 45°-44°N, 42°N,
40°-39°N, in spring at 52‘N 19*°W, 54°-53*N, 51*-48°N, 46°*-44°N, 41°N, 38°N and
in summer at S1°N.

Dictyaphimus of. bicarnis (Ehrenberg,1861)(PLXXXXII figs 3-5) occurs in
spring at 54°N, S1°N, 49°N.

Cornutella profunds Ehrenberg, 1838 (= Cdistents Ehrenberg, 1872, =
C langisela Ehrenberg, 1872, = Cverrucoss Ehrenberg,1872)(PLXXXX1II fig.1) occurs
in winter at 52°N 19°W, 44°N, 40°-39°N.

Euweyrtidium spec.A( = £ spec. aPetrushevskaya,1971)(P1LXXXXII fig.6) occurs in
autumn at 49°-45°N, 41°N, 38°N, 34°-33°N, 24°N, 26°N 20°W, 27*N 20°VW, in
winter at 46°N 25°W, 45°-44°N, 42°N, 40*-39°N, and in sprmgat 48°N, 37°N, 28°N,
24°N.

Eueyritidium acuminstum (Ehrenberg) emnd. Nigrini, 1967, ocurs in summer &t
34°N, 29°N.

Eucyrtidium anomslum (Heeckel,1860) occurs in spring at 26°N.

Litharachnium lentorium Haeckel, 1862 (P1LXXXXII fig.7) occurs in winter at
39°N, and in spring at 44°N.

Pleracanium praetextum (Ehrenberg,1872)(P1.XXXXI! fig.8) occurs in autumn at
46°N, 41°N, 38°-37°N, 35°-33°N, 29*-28°N, 26°N, 24°N, 25°N 28°W, 26°N 20°W,
27°N 20°W, in winter st 40°N, 30°N, 32°N, and in spring at 43°N.

Theocorys veneris Haeckel, 1887 (P1.XXXXII fig.9) occurs in spring at 41°N.

Lipmannells bombus (Hoeckel,1887)(P1L.XXXX1Il fig.3) occurs in autumn at
45°N,38°N,35°-34°N, 29°N, 24°N, 26°N 20°*W.

L ipmannells vichowrr ( Haeckel,1862) occurs in summer at SO°N.
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Fam Pterocoryidae

Pleracorys sancleus (Miller, 1855)(PLXXXXII fig.5) occurs in autumn at 45°N
38°N, 35°-33°N, 29°-28°N, 26°N, 24°N, 25°N 28°W, 26°N 20°W, 27°N 20°W, in
winter at 48°N 23°W, 44°N, in spring at 43°N, 33°N, 25°N 28“W, and in summer at
SI°N. '

Pleracorys heriwegr (Heeckel,1886) occurs in summer at 36°N.

Pleracarys macracerss (Popofski,1913)(PLXXXXIII fig.4) occurs in winter at
39°N :
Theacarythium  trachelium (Ehrenberg,1872)(PLXXXXIH fig.6-8) occurs in
autumn at 52°N 26°W, 52°N, S0°N, 47°-45°N, 41°N, 38°N, 27°N 20°W, in winter at
48°N 23°W, 46°N 25°W, 45°N, 42°N, 40°N, 34‘N and in spring at 54°N 26°W, 51°N,
45°-43°N, 41°N.

Theacorythium trx/;e/wm(Ehrenberg,lB?Z) var. gianae (Heeckel) occurs in
summer at 53°-50°N.

Theacyrtis turris Clebe,1900 (P1LXXXXIY fig.1) occurs in winter at 52°N 19 W,
48°N 23'W 44°N, 30°N, 30°N 28°W, and in spring at 45°N.

Fam. Artostrobiidae
Bolryostrabus suritus (Ehrenberg,1844)(P1.XXXXIV figs 4-6) is found in winter
st 52°N 19°W, 48°N 23°W, 46°N 25°W, 44 N, 42°N, and in spring at S2°N 19°w,
45°-44°N,
Spiracyrtis coarnutells (Heeckel, 1 887) occurs in autumn at 29°N.
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Cannobotryidae
Amphimelisss sefoss (Cleve,1900)(PLXXXXIV fig.2) occurs in spring at 52°N
19°W, 43°N.
Bisphaeracephaling armala Petrushevskaya, 1965 (PLXXXXIV fig.3) is found in
winter at 52°N 19°W, 48°N 23°W, 46°N 25°W, 44°N, and in spring at 45°-44°N.
Saxuspyris spec. A (cf Petrushevskaya, 1971, P1.78 fig.3) occurs in autumn at
29°N, 24°N, 25°N 28°W, and in spring at 24°N 28°W.

Fam. Challengeridee

Frotocyrtis xiphogon var. A (P1.XXXXIV fig.8) occurs in spring at 38°N, 37°N.

Protacyriis xiphadon var. 8 (P1LXXXXIV fig.7) occurs in spring at S1°N
13°W,52°N 17°W 53°N 24°W.

An evident correlation of radiolarian distribution with watermasses was not
possible with the present material. For each season @ subdivision in radiolarian faunas is
made ( see disgram above). The faunas of the upper S meters shift in geographic position
with the seasons, in summer when the fauna is dominated by tropical and subtropical
elements from southern latitudes the influence of the Sargasso Sea elements is relatively
small in the investigated area. in autumn this southern fauna is represent around 27°N.
Very remarkable is also that in winter the subarctic fauna penetrates into the whole area
characterized by complete vertical winter-mixing downto 41°N. The distribution of
individual species (fig. 19) reflects of course also the seasonal shifts, though some show a
coldwater preference ( Aevacantium enthacanthum 1i9.19.6; Trisulcus barsslisfig19, |,
Theocorythium trachelium £ig.19, J; Phormaconths hystrix ig.19,L) or a warmweter
preference ( Qarpacanium amphors fig.19 K). It ere especially these species with
preferences that were used to separate the radiolar ian faunas.
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Figure 19
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The average percentual abundance of radiolarian species in 5° latitude
intervals along the N-S transect during the four seasons ( Sp=spring,
Su=summer, A=autumn, W=winter). A- Sip/onasphaers tubeross, B-
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Figure 20 Pasition of stations and plankton pump samples in 1981
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Pump sample list for 1981

Stat. Trawl Date Position Durstion Time Surface
North  South inmin. Start Temp.°C Selinity

35 1 9-10 52°56.3 26450 60 1233 1260 3527
3 2 9-10 S51°546 25°093 60 1900 1280 35.29
35 6 10-10 - 50°564 21°26.7 69 1307 1420 3547
3% 1 8-10 54548 29°583 64 731 1080 3482
3% 9 8-10 55°05.2 30°06.7 63 1230 10.70 34.85
3 13 8-10 S5°116 30082 60 2000 1060 34.87
36 16 9-10 S55°01.4 29°460 60 000 1080 3486
37 1 7-10 52°522 29°55.1 60 1200 1150 34.7.
37 13 7-10 52°564 29°38.7 60 2009 1150 34.73°
37 15 8-10 53°20.1 29°38.1 60 000 1120 3468
3B 2 6-10 50°47.3 29598 64 839 1380 35.02
38 S5 6-10 50590 29°55.1 63 1226 1290 3485
38 15 6-10 50°49.7 29°378 75 2000 14.10 35.16
38 17 7-10 50°549 29°31.3 60 030 1280 35.10
38 18 7-10 52°008 29°416 67 707 1300 3527
39 1 5-10 47°37.1 30338 60 0.10 1600 35.69
39 7 S-10 47°522 30°320 98 747 1550 35.26
39 1 5-10 47°450 30°210 61 1209 1540 3527
39 15 5-10 48°06.3 30°088 60 2000 1600 3536
39 16 6-10 49°014 30°03.0 60 000 1560 35.40
4 2 2-10 45°154 30°19.7 65 1324 1770 3580
9 6 2-10 45017 29°550 60 2000 17.70 3581
9 " 3-10 44599 30°058 60 000 1760 35.77
9 14 3-10 45°08.1 29°582 60 122 1760 35.77
40 15 3-10 45°170 29°530 60 1220 17720 35.77
40 16 3-10 45°129 29°53S5 60 2330 1760 35.77
40 17 4-10 45°01.2 29°56.1 60 727 1730 3580
40 18 4-10 45°349 29597 60 1206 1660 35.73
40 19 4-10 46°532 30°09.0 80 2000 16.00 35.68
4 1 1-10 45°056 35°352 60 8.10 1790 3585
41 2 1-10 45°374 35°086 110 1350 1790 35.76
41 3 1-10 46173 34267 60 20.10 1640 35.11
4 4 1-10 46°058 33437 60 2330 1550 35.07 .
41 S 2-10 45°33.7 31°25.1 60 9.06 1790 3583
92 2 30-9 41°370 34339 60 700 2030 36.10
42 8 30-9 41°444 34°20.7 60 1300 21.00 36.17
43 4 29-9 41°066 35°408 60 1215 2120 3589
43 6 29-9 41°12.1 35’439 60 2000 2120 36.10
45 8 299 41°124 35447 60 2330 2120 36.12
4 1 28-9 38°342 35°378 60 700 22.10 36.20
4 3 28-9 39°316 35434 07 1215 2200 36.11
4 6 28-9 40°065 35395 60 . 2000 2150 36.03
44 7 268-9 40°304 35348 60 2340 2140 36.03
S 4 2799 37086 34547 60 1325 2290 36.18
S 12 27-9 377055 35°06.7 60 2004 23.10  36.26
S 14 28-9 37137 35°143 60 0.00 2300 36.27
4 1 249 35°13.7 30°598 63 1206 2420 3632
44 2 26-9 38°210 29°179 80 1200 2190 36.07
4 3 26-9 37re54 31°272 75 2015 2240 36.15
47 S 239 35075 31°322 60 2020 24.10 36.29
47 8 249 35°074 31°203 60 0.15 2390 36.33
47 14 | 249 35°074 31°072 60 702 2390 36.32
44 1 229 337460 30512 60 2005 24.10 36.60
48 4 23-9 34°09.3 31°206 60 0.10 2400 36.56
%4 9 239 34°12.1 31°042 60 708 2400 3663
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Pump sample list for 198 1(continued)

Stat. Trawl Date Position Duration Time Surface
: North South inmin. Start Temp.°C Salinity

1200 2400 36.66
1350 2430 36.65
2000 2490 36.67
000 2490 36.60
7.12 2480 36.62
1209 2450 36.54
1605 23.80 36.56 .
1210 2540 37.12
2000 2520 37.14
100 2550 37.15
1204 2500 36.73
7.18 2470 37.34
1204 25.10 37.20
2000 2520 37.23 .
345 25.10 37.26
658 25.10 37.11 -
708 2520 373535
1205 25.30 3754
2003 2530 37.36 -
2314 2520 3754
. 713 2460 3732 -
1200 25.00 3732
2000 25.10 3763 -
2300 25.10 37.61
7.05- 2430 . 36.92
1208 2450 . 36.77
1925 2440 37.25
2400 2440 3723
135 2330 36.84
940 2350 36.82
1205 2360 36.85
1700 2370 3686
2130 2370 36.77

14 239 34113 31°N10
16 23-9 34’180 31°135
4 21-9 31°429 29°432
7 229 -31°449 29°343
13 2249 31°83.7 29°23.3
14 - 2299 32°415 29°49.7
15 229 337192 30°159
i 20-9 29°465 29°50.1

6 20-9 30°060.6 29°45.7
1. 219 30°123 29°40.0
17 21-9  31°059 29°46.0
i 19-9 26°38.2 29°53.3

3 199 273271 29519
9 199 28°05.2 29°52.1 .
15 209 26°175 29°53.2
16  20-9 = 28436 29522
4 189 24529 30°01.1
: © 24°569 29°548

135 10-9 25°042 29°38.35
16 - 18-9 25°043 29°523
1 179 25°365 26°343

2 179 25°23.1 273727

12 179 25°098 20°319
14 179 25°078 26°422
1 169 26°350 22°15.1

2 169~ 26°226 23’213 -
10 16-9 -~ 26°09.7 23°26.3
12 179 26°02.0 23°575
7 15-9 27°07.0 20°06.6

8 159 277052 20°104

9 15-9 27024 20°18.0

12 15-9 26°595 20°26.0

HRAR802LRAL0A[I[B2222283338383334
~
3
288Z3ZINCHSTZB33T233323283482388388

Pump sample list for 1982

Stet. Trawl Date Position Duration Time Surface
, ' North  South inmin. Start Temp.°C Salinity

S6 1 6-2 $2°09.3 19°373 30 13.12 1000 3531 -
% 2 2 62 92°09.1 19°37.7 141 13.14 1000 3531 *
6 3 6-2 S1°315 20°104 30 1800 1120 3546 -
3% 4 6-2 S51°296 20°10.3 187 1803 1130 3546 *
2 1 -2 4373 21°012 9 602 1180 3554
35 2 7-2 49°37.1 21°016 140 604 11,70 3554 *
57 3 7-2 48°570 22°126 35 1200 1180 3555

37 4 7-2 40°36.3 22°133 116 1204 1180 3535 *
57 § 7-2 48°179 23226 29 1801 1190 3557

57 6 7-2 48°178 23°226 114 1802 1190 3557 *
S8 1 8-2 47°365 23’283 X0 557 1200 3557
3 2 6-2 47°36.4 23°204 120 600 1190 3557 *
S8 3 8-2 477160 23572 31 1159 1200 35.60
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Pump sample list for 1982(continved)

Stat. Trawl Date Position Duration Time Surface

North South inmin. Start Temp.’C Salinity
598 4 8-2 47°16.1 23569 123 1157 1200 35.60
88 § 8-2 46°49.1 25052 30 1800 1230 3564
S8 6 8-2 - 46’489 25°056 362 18.02 1230 3564
9 9-2 45°458 277454 30 6.09 1270 3569
59 2 9-2 45°45.7 27458 346 ° 6.11 1270 3569
59 3 9-2 45°265 28548 30 1200 1260 3566
59 4 9-2 45°26.3 28°55.6 354 1204 1260 3567
9 § 9-2 45°072 29°487 3t 1801 1290 3571
59 6 9-2 45°070 29°480 356 18.03 1290 35.70
60 1 10-2 45°00.1 29°476 28 002 1290 3.7
60 2 10-2 45°00.1 29°474 450 000 1290 3[5.71
60 3 10-2  45°044 30°04.1 30 730 1280 3572
60 4 10-2 45°04.1 30°042 265 135 1280 35.73
60 S 10-2 44°429 30°385- 30 1201 1270 35.73
60 6 10-2 49430 30°38.3 356 1200 1280 35.73
60 7 10-2 43°599 31°439 350 18.13 1320 3581
61 1 11-2 43°152 372745.1 30 000 1380 3592
61 2 11-2 43°'146 32°459 356 000 1380 3593
61 3 - 112 42°4035 33376 30 6.00 1430 36.02
61 4 11-2 42°403 33380 356 6.05 1430 36.02
61 5 11-2 42°15.1 34139 28 1202 13.70 3591
61 6 11-2 42°150 34140 352 1205 13.70 3590
61 7 11-2 47008 34226 364 1802 1420_ 36.01
61 8 11-2 42°008 34226 359 1801 1420 36.00
62 1 12-2 41°369 34470 30 006 1460 36.08
62 2 122 41°370 34469 354 005 1460 36.08
62 3 12-2 41°126 35373 30 600 1470 36.035 -
62 4 12-2 41°125 35°376 362 601 1470 36.05
62 S 12-2 40394 35°458 S0 1200 1490 36.08
62 6 12-2 40°594 35°45.7 357 1203 1490 36.08
62 9 12-2 40°55.1 35399 3 1759 1500 3594
62 10 12-2 40°55.1 35°399 360 1801 1500 3593
62 14 132 40°47.1 35426 31 0.00 1500 36.12
62 15 ©13-2 40°47.1 35°42.7 363 002 1500 36.13
62 20 132 40°41.7 35474 X0 6.05 1530 36.14 -
62 21 13-2 40°41.7 35474 357 605 1530 36.14 *»
62 26 13-2 40546 35366 04 1159 1530 36.14
62 28 13-2 40°546 35°366 426 1203 1520 36.14
62 29 13-2 40°48.7 3I5°360 293 19.10 1500 36.10
62 30 14-2 40°568 35401 29 001 1520 36.10
62 31 14-2 40°55.8 35°402 356 0.04 15.10 36.10
62 32 14-2 40°545 35363 30 §55 15.10 36.09
62 33 14-2 40°542 35354 363 6.00 15.10 36.10
62 35 14-2 40°568 35°35.1 30 1205 1480 36.07
62 36 14-2 40°56.7 35°35.3 351 12.10 1490 36.06
62 41 14-2 40°576 35'317 60 18.00 1490 36.05
62 42 14-2 40°576 3I5°31.7 362 1802 1490 3605
63 1 15-2 . 40°584 35°442 358 004 1520 36.08
63 2 15-2 40°'400 354978 0 6.00 1490 36.08°
63 3 152 40°398 35°48.7 362 605 1490 36.08
63 4 15-2 40153 35570 31 1209 1520 36.05
63 S 15-2 40°15S5 35°570 30 1208 1520 36.05
63 10 15-2 39°459 35545 30 1800 15.100 36.10
63 11 15-2 30°'459 35°545 370 1759 15.10 36.10
63 12 15-2 39°'448 35°528 37 1836 15.10 36.08
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Pump sample list for 1982(continued)

Stat. Trawl Date Position Durstion Time Surface

North South inmin. Start Temp."C Salinity
63 16 16-2 39°39.2 35439 28 008 1500 36.07
63 17 16-2 39°40.3 35°452 335 030 1500 36.07
63 18 16-2 39°48.7 35519 31 6.05 1490 36.08
63 19 16-2 39°48.7 35°519 361 6.04 1490 36.08
63 20 16-2 39°512 36067 30 1205 1490 36.09
63 21 16-2 39°51.3  36°07.0 350 12.10 1490 36.08
63 22 16-2 39°534 35436 30 18.04 1520 36.09
63 23 16-2 39°S34 35442 364 1801 1520 36.10
63 25 17-2 39°'469 35488 31 0.14 1500 36.12
63 26 17-2 39°469 35°486 368 0.16 1500 36.11
63 29 17-2 39°328 35415 43 6.21 15.10 36.12
63 30 17-2 39°32.7 35414 337 625 15.10 36.11
63 33 17-2 39°242 35340 41 1204 1550 36.09
63 34 17-2 39°243 35°340 367 1203 1550 36.11
63 35 17-2 38°25.1 35576 30 1805 16.10 36.18
63 36 17-2 38°24.1 35°569 350 18.10 16.10 36.18
63 37 15-2 40°584 35442 30 003 1520 36.08
64 1 18-2 377093 34076 30 004 1650 36.30
64 2 18-2 377093 34076 366 004 1650 36.30
64 3 18-2 35°504 33226 30 606 1660 36.10
64 4 18-2 35°'49.2 33°22.1 354 6.11 16,00 36.08
64 S 18-2 34°35.1 32°448 31 1204 1650 36.12
64 6 18-2 34346 327445 345 1206 1650 36.12
64 7 “18-2 33239 31’593 30 17.37 1750 36.23
64 8 18-2 33°205 31°57.3 369 1731 1790 36.16
65 1 - 19-2 32°01.1 31°019 30 000 1820 3548
65 2 19-2 32°01.1 317019 364 000 1820 3650
65 3 19-2 30°436 30°088 30 6.0t 1850 36.51
65 4 19-2°  30°430 30°08.3 361 6.04 1850 36.48
65 8 19-2 30°045 29°464 30 1206 18.70 36.64
65 9 19-2 30°044 29°46.4 348 1212 1860 36.64
65 16 19-2 29°574 29°464 30 1800 1940 36.71
65 17 192 29°57.3 29°46.4 357 1805 1930 36.71
65 21 20-2 29°594 20°346 30 000 1880 36.71
65 22 20-2 29°594 29°344 420 003 1880 36.72
66 6 20-2 30°008 29°202 33 70t 19.10 36.76
66 7 20-2 30°00.8 29°20.1 304 704 19.10 36.76
66 10 20-2 30°024 29°102 30 1203 1940 36.81
66 11 20-2 30°024 29°106 358 1212 19.40 3681
67 2 20-2 30°00.3 28°405 30 18.10 1940 36.78
67 3 20-2 30°003 28405 360 18.10 19.40 36.78
68 2 21-2 30°023 28°130 30 0.10 19.10 36.77
68 3 21-2 307023 28°13.0 422 0.10 19.10 36.77
68 6 21-2 30°208 27514 57 7.11 1900 36.79
68 7 21-2 30°21.3 27°51.3 307 7.13 1900 36.79
68 8 21-2 31°39.7 277435 110 1225 1830 3660
68 9 21-2 31°402 27435 1227 1840 36.62
69 1 22-2 36°360 27534 30 1202 1570 36.06
69 2 22-2 36°36.0 27°33.2 363 1203 15.70 36.05
69 3 22-2 36334 27°46.0 1235 15.70 36.11
69 4 22-2 36°06.2 25°33.1 27 18604 1700 36.31
70 1 23-2 35°04.7 237003 30 725 1630 36.33
70 2 23-2 35°04.7 23003 278 725 1630 36.33
70 3 23-2 34°356 21°550 30 1200 17.10 36.36
70 4 23-2 34353 21°545 356 1202 17.10 36.37
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Pump sample list for 1982(continued)

Stat. Trawl Date Position Duration Time Surface
North South inmin. Start Temp.°C Salinity

7 5 23-2 34159 21°107 35 18.00 1750 36.32
7 6 23-2 34°16.1  21°11.0 369 1759 1750 36.32
7n 1 24-2 33°39.1  19°395 29 006 18.00 36.66
n 2 24-2 33°389 19°39.0 357 008 18.00 36.65
n 3 24-2 33°02.1 187120 28 602 1760 36.51
" 4 24-2 33’015 18°105 354 608 1760 36.51
n 35 24-2 31°489 18309 44 1200 18.10 36.85
n 6 24-2 31°48S 18°31.1 367 1202 18.10 36.66
n 7 24-2 30°33.7 19°058 29 1807 1850 36.69°
7 8 24-2 30°334 19°059 353 1809 1850 36.70
7 1 25-2 30°122 20°07.3 30 001 1860 36.71
2 2 25-2 30°12.3 20°075 360 002 1860 36.71
72 3 25-2 J30°394 21°38.2 30 601 1870 36.71
72 4 25-2 30°395 21°384 361 602 18.70 36.71
72 35 25-2 30°45.2 21°55.4 7.14 18.70 36.71
7 6 25-2 30°46.3 22°030 63 - 1202 1880 36.73
2 7 25-2 30°459 22°03.6 13.34 19.00 36.58

filtered with SOu dierectly on tap on deck wash system

Pump sample list for 1983

Stat. Traw] Date Position Duration Time Surface

North .South inmin. Start Temp.°C Salinity

20-6 56’434 19°288
20-6 56°434 19°28.8
21-6 $7°020 16’454

1 1646 1020 35.16
2

6

7 21-6 S7°02.1 16°44.7

8

9

1646 1020 35.16
000 1050 35.25
002 1050 35.24
624 1040 35.13
6.27 1040 34.99
7211 1040 35.05
711 1040 35.05

1053 1090 35.31

1033 1090 3531

21-6 57°289 14°16.1
21-6 S729.1 14149
10 21-6 57320 13574
n 21-6 57320 13574
12 21-6 S7434 12°285
13 21-6 S7434 127285

14 21-6 18.47

15 21-6 18.47

16 22-6 58°304 7°075 007 11.10

17 22-6 38°304 7°06.7 009 11.2
22-6 58°438 4°346 601 960

19 22-6 S8°438 4344 602 9.60

dadddddddddaddadadadddadddddd
@
BLYBLVLYLBBLLE88888888888%

26 22-6 58°284 2°264 1102 1040 3471
27 22-6 58°2864 2°266 1103 1040 3471
28 22-6 §7303 1°110 1648 1080 34.70
29 22-6 57303 1°'Nno 1650 1080 34.70
30 22-6 56°570 0°238 2006 1120 - 3469
31 22-6 36°57.0 0°238 2006 1120 3469
32 236 56°125 0°29.2 000 1160
33 236 56’125 0292 003 1160
34 23-6 S5°'118  0°1S5 600 1180
35 236 S5°11.8  0°155 602 1180
36 23-6 1649
37 236 16.50
74 2 186 $423.7 29°59.7 30 1956 8.70 3480
74 3 15-6 54238 29°%9.7 30 1959 8.70 3482
7 8 18-6 54°236 29°565 30 2355 8.70 3490
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Pump sample list for 1983(continued)

Stat. Trawl Date Position Duration Time - Surface
North South inmin. Start Temp."C Salinity

4 9 16-6 54°235 29°564 - 30 2357 870 3493
74 13 19-6 $4°24.1 29°486 30 605 860 3490
74 14 19-6 94°242 29°406 30 608 860 3493
4 17 .. 19-6 S4219 29°445 30 1046 850 3484
4 18 196 S4219 29°444 30 1049 850 34.86
74 46 19-6 S4423 28°078 41 1643 930 3499
74 47 19-6 54423 28°078 41 1643 930 3499
74 48 19-6 55°239 25°370 30 2359 1020 35.21
74 49 20-6 39°54.2 25°359 30 002 10.10 35.22
74 50 20-6 55°529 23°260 30 600 990 35.16
74 51 20-6 357529 23°260 30 600 990 J35.16
4 20-6 S6°172 21°405 28 1046 1070 35.26
74 20-6 56°18.0 21°36.3 1058 1080 35.28
b 18-6 §2°58.2 29°529 30 845 1220 34.70
IE) 18-6 92°58.4 29°52.7 30 850 1220 34.70
7S 18-6 53°025 29°520 30 1049 1220 3471
[ 18-6 33°026 29°52.1 30 1051 1220 34.7%
I 18-6 54075 29°564 30 1728 860 34.78
[c] 18-6 54°075 29564 30 1728 860 34.78
76 16-6 50°265 29°398 15 1935 1280 35.14
76 16-6 50°264 29°396 15 1939 1280 35.15
76 16-6 S0°196 29°349 28 2356 1320 3523
76 16-6 50°196 29°349 28 2357 1320 35.21
76 17-6 50°03.1 29°372 30 715 1330 35.25
76 17-6 50°03.0 29°37.2 30 719 1330 35.24
76 176 - 50°205 29°275 10.15 13.10 35.44
76 17-6 30°199 29°25.0 . 1045 1320 35.46
76 17-6 - 50°19.8 29°24.7 1048 1320 3543

17-6 S50°280 29°295 1648 1250 35.14
76 17-6  50°28.0 29°295 1650 1250 35.17
76 17-6 S1°13.8  29°26.5 2334 1220 3491

2335 1220 3491
603 1270 3520
606 1270 35.23
712 1250 35.16

1046 1250 35.20

1049 1250 35.21

1645 1350 35.40

1648 1340 3537
600 1560 36.00
6.01 1560 36.00

1248 1560 3572

1231 1560 35.73

1706 15.70 35.50

1709 15.70 33.52

2005 1590 35.76

2007 1590 335.72
047 1570 3547

17-6 S51°140 29°26.6
16-6 48°58.2 26°59.3
16-6 48°58.3 28°59.3
16-6 49°008 28°59.7
16-6 49°026 28°59.1
16-6 49°026 28°59.2
16-6 49°554 29°26.4
16-6 49°56.1 29°26.5
14-6 44°'59.4 30°00.3
14-6 44394 30°02.9
14-6 44576 29°54.2
14-6 494’377 29342
14-6 45°008 29°57.1
146 45°009 29°57.2
14-6 45°026 30°05.7
14-6 45026 30°05.8

>
2B UGN un8B830ound RUBEYBREARN-TFavunidS

YUYV LIYURNLLUYYLYLY8L8888884Y

ddsdddddddddadddadadIIIIN

S1 15-6 44°'57.1  30°03.8

52 156 - 44'57.1  30°03.7 049 15.70 35.46
S8 15-6 45°004 29554 605 1550 3555
59 15-6 45°0035 29°55.8 6.15 1550 35.57
61 15-6 45°258 29°52.1 1222 1580 35.85
62 15-6 45°265 29°519 1225 1580 3585
64 15-6 46’235 29°374 1654 15.10 35.46
65 15-6 46°235 29°374 1654 15.10 35.46
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Pump sample list for 1983(continued)

Stat. Trawl Date Position Duration Time Surfsce
North South Inmin. Start Temp."C Salinity

13-6 43264 327253 42 1400 1660 35.69
 13-6 43°26.4 32°252 41 1401 1660 35.70
13-6 43’292 32°151 30 1649 16.70 35.62

23

”

b4

79

79 13-6 43293 32°15.1 30 1651 16.70  35.60
9 14-6 4133 31°153 30 000 15.70 35.78
9 14-6 44136 31°149 30 002 1570 35.76
80 13-6 41°408 34471 X0 000 17.00 35.62
80 13-6 41°409 34471 30 002 17.00 35.73
80 13-6 4305 33432 30 629 1690 35.87
80 13-6 42°308 33430 30 631 1690 3587
81 11-6 40°314 35308 30 1645 1870 36.14
81 11-6 - 40°318 35°308 30 16.47 18.70 36.14
81 11-6 40°544 35°30.7 30 1850 1890 36.16
81 12-6 41°029 35°292 37 045 1830 3643
81 12-6 41°029 35°29.2 045 1830 3643
81 12-6 40°586 35°27.7 6.19 1790 36.12
81 12-6 40°586 35278 621 1790 36.13
81 12-6 40°594 35°27.6 1107 1790 36.24
81 12-6 40°594 35°276 11.10 1790 36.23
81 12-6 40°59.1 35°26.2 1244 1790 36.18
81 12-6 40°59.0 35°26.1 1247 18,00 36.18
81 12-6 41°13.7 35°18.0 1647 1830 36.02
81 12-6 41°142 35°174 1650 1830 36.01

11-6 39°'49.3 35°34.1
11-6 39'494 35°34.2
10-6 37151 34319
10-6 37150 34322
10-6 377030 35°186
10-6 37702.7 35196
10-6 37018 35°23.1
10-6 37°019 35°224

37019 35°223

10-6 36’488 35°32.0

10-6 36°589 35°32.1

11-6 38°124 35°319

11-6 38°124 35319

11-6 J9°319 35°298

11-6 39°323 35°299

1046 1900 36.39
1048 19.00 36.39
801 1880 35.89
802 1880 35.04
1056 1940 36.21
1100 1950 36.20
1204 1960 3625
1238 1970 36.27
1239 1970 36.28
1645 2000 3631
1648 2000 36.31
002 1920 3632
002 1920 36.32
6.13 1850 36.29
6.15 1850 36.29

RUBBABRABERUAVR an-URN 28BN Vo s un~-voB8B3RURRTETST0an ~ARUNIBIAR
3
AhBBLLINLLVBLEL888888882888288888888232

R RRERRERRRRRRRRR AR RARII

5-6 35°04.7 31°258 1031 1830 36.57
56 35°048 31°259 1033 1860 3657
. 96 35°06.1 31°276 1407 1880 36.57
S-6 35'099 31°314 1651 1890 36.54
56 35°099 31°314 1650 18.90. 36.54
6-6 35°123 31°256 0.10 1880 3652
66 35°123 31°256 0.11 1880 36.52
66 35114 31°305 601 1860 36.44
6-6 35114 31°304 603 1860 36.43
6-6 35°109 31°296 9.18 1860 36.47
6-6 35°109 31°29.6 9.18 1860 36.47
6-6 35°11.2 31°342 1105 1850 36.43
6-6 35112 31°34.2 1107 18350 36.43
6-6 35104 31°339 1645 18.70 36.44
6-6 35°10.7 31°34.0 1647 1870 36.43
7-6 35°088 31°24.3 0.15 18.70 36.44
-6 357088 31°24.3 0.15 18.70 36.44
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Pump sample list for 1983(continued)

e
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Stat. Trawl Date Position Duration Time Surface

‘ - North South inmin. Start Temp.'C Sallnity
84 78 7-6 35°105 31°36.1 - 30 624 18.70 36.28
84 79 76 35105 31°36.1 30 626 1870 36.28
84 82 - 16 35°476 31560 30 1045 18.70 36.20
84 83 7-6 35°479 31°053 30 1047 18.70 36.20
84 84 -6 - 36°280 . 30°31.0 30 1645 1990 36.19
84 85 7-6 36°280 30°310 30 1647 2000 36.20
84 86 86 - 38123 28518 30 629 1690 36.24
84 87 - 8-6 38°126 28516 30 631 1690 36.24
85 16 - 56 33°326 30°13.0 35 0.16 . 1940 36.67
85 17 56 - 33326 30°130 35 0.17 1940 36.69
85 1B 36 33335 30°136 I3 - 055 1820 36.69
8 19- 56 34°196 . 30°510 28 = 6.16 19.00 36.60
85 20 56 34198 30517 27  6.17 19.00 36.60
86 1 - 36 .. 31°246 28°529 36 2359 2020 36.79
86 2 46 - 31°248 28’530 36 - 000 2020 36.79
86 4 46  32°484  29°492 33 8.19 20.10 36.77
86 S N ] 32’484 29°492 33 8.19 20.10 36.77
86 6 46 & 3I2°499 29°'S04 28 =@ 903 2000 36.77
86 24 46 - J2’S78 29°568 28 @ 1532 19.70 3672 °
86 25 46 - 32°578 29°569 27 1533 19.70 36.72
86 26° 46 - 33068 30°01.1 30 1645 1980 36.59
86 27 .46 . 33070 30012 30 1646 1980 36.58
87 7 2-6 29°592 29°418 42 0.14 2120 36.85
87 8 2-6 29°59.1 29°418 42  0.1S 2120 3685 *
87 9 2-6 29°584 29°389 47 132 2090 . 36.84
87 12 2-6 29°590 29°306 37 6.13 2090 3685
87 13 2-6 29°590 29°306 37 6.13 2090 36.85
87 17 26 30°004 29°213 30 1045 2100 36.88
87 18 2-6 30005 29°212 X0 1047 2100 36.08
87 28 2-6 30°020 29152 32 1358 2140 36.88
87 29 2-6 30°020 29°15.1 31 1359 2140 36.88
87 33 2-6 30°01.3 29°07.1 30 1645 2180 36.87
87 34 2-6 30°01.3 29°07.1 31 1645 2180 36.87
987 S 3-6 29°589 28°065 30 000 2150 36.91
987 10 3-6 29°589 2750.1 42 6.18 2140 36.89
987 11 3-6 29°S89 27°50.1 41 6.19 2140 3690
987 27 3-6 29°585 27451 X0 11.02 2120 36.76
987 28 3-6 29°585 27451 31 1101 2120 36.81
987 44 3-6 30134 27°57.1 X0 1702 2140 36.81
987 45 3-8 30°136 27572 30 1703 2150 36.81
907 46 36 29°389 28°065 30 002 2150 3691
g 1 1-6 27°40.7 29544 30 017 2220 3692
88 2 1-6 27413 29°544 X0 020 22.10 36.90
88 3 1-6 27°585 29°52.7 41 140 2180 36.88
88 7 1-6 200332 29°504 52 727 2190 37.05
g8 8 1-6 28332 29°S504 55 728 2200 37.05
88 11 1-6 20°343 29°51.7 30 1045 22.10 37.06
88 12 1-6 28°343 29°51.7 X0 1046 2210 37.05
88 33 1-6 29°235 29°'488 X0 1649 2270 37.01
88 34 1-6 29°230 29488 30 1647 2250 37.00
09 1 30-5 24°510 29°41.1 38 311 2240 37.23
69 2 30-5 294508 29°440 30 323 240 37.22
89 S5 30-5 24500 29575 3» 557 2240 37.29
89 6 30-5 24498 29°594 34 638 2250 37.30
89 7 30-5 249498 29°59.1 34 638 22350 3730
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Pump sample list for 1983(continued)

Stat. Trawl Date Position Duration Time Surface

North South Inmin, Start Temp.°C Salinity
89 14 30-5 248496 30050 30 1056 2260 37.29
89 1S 30-5 24496 30°05.1 31 1057 2260 37.29
89 17 30-5 24°490 29°585 32 1412 2270 3729 °*
89 18 30-5 294490 29°585 33 1414 2270 37.30
89 30 30-5 24'53.1 30°032 30 1937 2260 37.29
89 31 30-5 29°33.1 30°032 31 1938 2260 37.30
89 37 31-5 294°475 30016 25 0.11 2260 37.28
89 38 31-5 24°'475 30°016 26 0.11 2260 3728
89 40 31-5 24'519 29°574 26 604 2230 37.27
89 41 31-5 24’519 29571 28 604 2230 3727
89 S5 31-5 24518 30029 30 1045 2250 37.29
89 56 31-5 24’520 30°029 30 104 2250 37.29
89 58 31-5 24’530 30°029 30 11.17 2250 37.28
89 59 31-9 26’025 29'58.1 30 1645 2270 37.09
89 60 31-5 26°03.0 29581 30 1647 2260 37.09
0 9 29-5 24522 28°322 32 1603 2170 3727
90 11 29-5 24’514 28°352 30 16.44 21.70 37.27
90 12 29-5 294°514 26°353 29 1648 21.70 3727
91 1 28-S 26°268 22°425 12 13.12 2020 37.21
91 4 29-5 25046 27537 30 1055 2160 37.39
91 S 29-5 257046 27537 30 1055 2160 37.39

flitered in filter house with SOy in isb. 2

u»# filtered in filter house with SOu with deck wsh system

flitered. in filter house with 10y in lsb. 2

filtered in filter house with 10y with deck wsh system
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Plate |
Fig.1
Fig.2

Fig3 %

Fig.4
Fig.5
Fig.6
Fig.7
Fig.8
Fig.9
Fig.10
Fig.1!
Fig.12
Fig13
Fig.14
Fig.15
Fig.16
Fig.17
Fig.18

Plate 1l

cf. Pneumodermapsis .70 tr.4

cf. Pneumodkrma St.69 tr.5

of Limacing inflats St.69 tr.5
Cavalinia gribbosa St.69 tr.2
cuvierina columnelle .62 tr.9
Cresers virguls 5t.69 tr.S

cresies aicula U1 r.2
Creseisspec. SL.69 tr.S

creseis virgule St.69 tr.S

Clio pyrsmidsts Jenceolats .69 tr.S
Styliola subula St. 69 ir.5

Clione S8.73tr.8

Diacria lrispinose St.19tr.12

Clio pyramidsts pyramidale St.10 tr. 16
cf. Diacria denaejuv. St.78 tr.37
Styliole subule SA.64 tr.4
Lamellibranchia St. 8 tr.1
Lamellibranchia S5t.69 tr.S

Codnella goleashowing the variablity in the specnes
Figs. 1,2,3,7 St35tr.6 .

Figs. 4,5,6
Figs. 8,9

Plate 11l
Fig.1
Fig.2
Fig.3
Fig.4
FigS
Fig.6
Fig.7
Fig.8
Fig.9
Fig.10
Fig.11
Fig.12
Fig.13
Fig.14
Fig.15

Plate IV
Fig.1
Fig.2
Fig.3
Fig.4
Fig.5

SteStr.4
St40tr.14

Codbnara cistellule St.40 tr. 15, 94 p
Cadbnarigspec. St.56 tr.4, 44).
Cononaria mucronata S1.69 tr.5, 104u
Cadniaria oceanice St.68 tr.2, 80
oonaria cistellula $t.62 tr.42 87u
Codells perfarele 8140 tr. 11 94
Coaonellgpsrs smericans St.171r.9 98 u
Cadbne/lapsrs americans St.51 tr.1 65u
Cadonellapsrs americansg St.40 tr.6 87u
Coanellgosis lagunuls St.18 tr.14 384
Codnellgpsis lagunule St 7 tr.4 341
Cadonellgpsis lagunuie St.AS tr.3 374
cadonellopsis lagunula S.AS tr.3 46
Codveellapsis lagunule SL1S tr.3 36u
Cadbnellgpsis lagunule St.16 tr.8 33u

Vlsracylis edentala near S5°N, drawn after microphotograph.
Plychacylis urnule .77 tr.2., drawn after microphotograph.
Dictyocysta speciasa S8.17 {r.2, drawn after microphotograph.
Dictyocysts lepide lepida .60 tr.44, drawn after microphotograph.
Codella lataSt. 77 (tr.2.], drawn after microphotograph.
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Plate V
Fig.1
Fig.2
Fig.3
Fig.4
Fig.5
Fig6
Fig.7
Fig.8
Fig.9 -
Fig.10
Fig.11
Fig.12
Fig.13
Fig.14
Fig.15
Fig.16
Fig17

Plate Vi
Fig.1
Fig.2
Fig.3
Fig4
Fig.5
Fig.6
Fig.7
Fig.8
Fig9
Fig.10
Fig11
Fig.12
Fig.13
Fig.14
Fig.15
Fig.16
Fig.17
Fig18
Fig.19
Fig.20

Diclyocysts mitra .87 tr.28 , 64
Dictyacystamitra St.17tr.9,81

Oiclyacysta mitra (=dilatals) St.184r.14 72
Dictyacysts mueileri 18 tr.12 ,574
Drctyacysta fundiandica X 174r.9 ,59n
Drctyacysta muelleri SL.69 tr.4 ,56 u
Dictyocysta elegans lepide X144t 19,78 1
Drclyacysts elegans lepide St.9r.3 55 u
Dictyocysts elegans leprdg AAT4r. 9,76 1
Drctyocysta elegans lepide St.141r. 19 ,74 y
Cadvella ampharella SL.61 tr.7 ,100
adnella amplhorella St 69 r.2 ,98
Tintinapsrs berorgex =rape) S1.64 tr.4, 75u
Codnells polesSt.27r. 14 , 744

Tintinngpsis berorges( = parvula)St.86 tr.24 ,52
Cadone/lespec. St58tr.1 43

Coanel/s goles S1.58 tr.4 ,55 1

Tintinnapsrs beroides( = balthics)t. 78 tr.40 ,108
Tintinngpsis urnule .9 tr.7 111

Tintinngpsis levigataSt. 713 tr.19 ,40u
Tintinngpsisspec. St. 65 tr.9 , 80u

Tintinngpsis vasculum St.83 tr.5 ,78
Tintinnapsis nitidgS1.83 tr.1 , 621

Tintinnagpsis vasculum .83 tr.S , 65p
Tintinnapsis beroideel =parve)St.60 tr.21 51
Tintinngpsis vasculum .27 14r.14 87
Tintinnapsrs beroides = minuta)St. 11 Ar. 1 1, 30u
Tintinngpsis beroies(= minuta)St. 71 tr. 11 32
Tintinngpsis turbo St.19 r.23 94

Tintinnapsis beroidee SU.72 tr.7 ,80 4
Tintinnapsis plagiostoma .9 tr.7 ,96
Tintinnopsis sacculus 163 tr.1 , 1001
Tintinngosis rotundéla St.87 tr.9 , 70u
Tintinnapsis levipate St.83tr.6 ,43

Tintinnapsis beroidke .27 tr.14 81y
Tintinnapsis plagrostoma St.56 tr.4 51 1
Tintinngpsis beroides .64 1r. 4,51
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Plate VI

Fig.1 Jintnusspec. S1.641r5 175

Fig.2 Tintinnusspec. $t. 651r.5,182

Fig.3 Tintrinnusspec. SL.631r.12 1244

Fig.4 Tintinnusspec. S1.64tr.S , 165y

Fig.5 Ampharices gearderae .61 1.5, 81,1
Fig.6 cf. Proplectells psrve SL.S1 tr.16 47 1
Fig.7 of. Proplectelle psrve St.27 tr.14 52 1
Fig.8 Tintinnapsis uncklle 5L.86 110 u

Fig9 Tintinnus burse S1.641r.5 64

Fig.10 cf. Praplectells parva SL.27 tr. ,32 1
Fig.11 Tintinnus burse St.27 \r 1 S74

Fig.12 Tintrinnus burss .21 tr. 11,58y

Fig.13 Praplectella parve 51.64tr.8 74

Plate YlI

Fig.1 Stencsomella ventricoss S1.814r.10 94 ¢
Fig.2 Stenosomells steini S1.841r.43 , 87 n
Fig.3 Stenosomella nivalis 3t.63r.3 44 1
Fig.4 Tintinnopsis ventricosoiges S1.89 tr.37 ,66 n
Fig.s Stenosomells avellsns S1.61tr. 7,58 U
Fig6 Codonellgpsis contracte S4.89 tr.14 ,43 o
Fig.? . Stenosomella olive 5.84 tr.5 ,38 ¢

Fig.8 condellogpsisspec. St.15tr.3 41 u

Fig.9 Stenosomella mivalis S1.61tr.7 ,32
Fig.10 Ascampbiellaspec. St.8 tr. 4,52 u .

Fig.11 Ascampbieliespec. St.16tr.8 ,52 u

Fig.12 Ascampbiells scula St 1810 12,45 p
Fig.13 Foroecus apiculatussSt. 19 tr.24 .36 1
Fig.14 Poroecus gprculatus St 1709 ,162 p
Fig.15 cf. Stenasamells 5.27 tr.30 ,86 u

Fig.16 cf. Stenosomella St.81r.30 ,98 u

Fig17 . Rivbaonella smor S$t.181r.12 ,60
Fig.18 Climatocylis elongsla St.18 tr.12 ,99

Plate IX

Fig.1 Otlaracylis eucecryphalus(= longa)St.62 tr.14, 130 1
Fig.2 OAtaracylis acutivormis S\.72tr. 1, 210 p
Fig.3 Otlaracylis eucecryphelus( =plagiastoms)St. 63 tr.3, 130 u
Fig.4 Ottaracylis scutiformisSt.68 ir.7, 188
Fig.5 O/ttaracyliscf rects S$.19tr.16, 108 p
Fig.6 laracylisspec. St.40tr. 17,123 ¢

Plate X

Fig.1 codonellgpsis orthaceros .26 tr.6, 180
Fig.2 Codonellgps's orthoceros .63 tr.21, 166
Fig.3 Cadbnellapsts arthoceras S1.64 tr.S, 195y
Fig.4 cadonellapsts orthoceras .64 4r.4, 170y
Fig.5 (rabnellapsis arthaceras S.64 tr.4, 2324
Fig.6 Codbnellgpsis orthoceros .45 tr. 14, 1811
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Plate XI

Dictyacysts elegons $1.35 ir.6 showing the variabilily in one population
Figs. 1,2,9, 11 Da spavioss
Figs. 3,4,5,10 Delgida.

Figs.6,7,8

Plate XIii
Fig. v
Fig.2
Fig.3
Fig.4
Fig5

Plate Xill
Fig.1
Fig.2
Fig.3
Fig.4
Fig.S
Fig.6

PLate X1V
Fig1
Fig.2
Fig.3
Fig.4
Fig.5
Fig.6
Fig.7
Fig8

Plate XV
Fig.1
Fig.2
Fig.3
Fig4
Fig.5
Fig.6
Fig.7
Fig.8
Fig9
Fig.10
Fig.11
Fig.12
Fig.13
Fig.14

inlermediates.

Metacylisspec. St.65 tr.8, 100y
Melscylisspec. St.66 tr.7, 75u
Melcylisspec. $t.64 tr.1, 96y
Melacy/lisspec. St.65 tr.9, 75y
HMetacylisspec. S.65 tr.9, 75u

Petalotricha ampulla St.43r.4 , 127
Petalotriche major 5.63 r. 10, 140 p
Pelalolriche major S1.58 tr.1, 138
Petalotricha mgor .43 tr. 4,120 p
Pelalotrichs serrata St.43 tr.4 130 y
Felalotrichs mgior St 141r.7,123

Xystonells treforti .27 0. 31,3351
Rhabaonellgpsis langicaulis L.271r.22, 314
Lpiplacylisspec.A S8.27 .29, 108 p
Aystone/lespec. St.271r. 27,213 ¢
Rhabanells strigla .27 r.22, 203u
Pararavella genticulate LT3 r. 18, 1344
Xystonells lohmannr St.18 ir. 12,282 u
Aystonella lohmanni St 181r.12, 227

Riababnells conica .18 tr. 12,326 4

cf. Parunde//s aculeata .59 tr. 5, 116
cf. Parundelia aculeata St. 12 tr.2, 1564
cf. Parundells aculesta N.62 tr.26, 174 4
Aystonellgpsis cymatica .18 tr.12, 145y
Dadyiella ganymedes St.18 tr.12, 116 p
Riabdnella brandli $1.89 tr.30, 124
Rhabaonells elagans $t.49 tr.15, 101 p
Salpingella acuminale S1.83 tr.30, 707y
Dadsyrella bulbosa $.88 tr. 1,143 n
Rhababnella smar SA.27 tr.30 ,96 p
Ridbabnells elegans St27 tr.15,120
Rhababnells brandti A.27tr. 1, 113

cf. Rixabade//aspec. St. 131r.13,141u
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Plate XVI
Fig1
Fig. 2
Fig.3
Fig.4
Fig5
Fig.6
Fig.?7
Fig.8
Fig. 9
Fig.10
Fig.11
Fig.12
Fig.13

Plate XViI
Fig.1
Fig.2
Fig.3
Fig.4
Fig.5
Fig.6
Fig.7
Fig.8
Fig.9
Fig.10
Fig.11
Fig.12
Fig13

Plate XVl
Fig.1.

Fig.2.

Fig.3.

Fig.4.

FigS

Fig.6.

Plate XIX
Fig.1

Fig.2
Fig.3
Fig4

Plate XX
Fig1
Fig.2-3
Fig.4
Fig.5

Epiplocylis constricte .27 tr.33, 68y
Lpiplocyloigks brandly S1.541r. 12,58 n
Epiplacylis acumingts $.89 tr.30, 66y
Epiplacylis constricta SL27 tr, 33,72 p
Epiplacyloides reticulata SL.S24r 15,63 4
Epiplocylondes brandti SUA7tr.9, 65 1
Epiplacylis blandsSt.85 tr.19, 116 1
Epiplacyloides scute SL651r. 17, 108
Epiplacyloides acuta $1.987 ir.10, 120 »
Epiplacylis undells SLS1 ir.1, 108
Epiplacylisspec. £ S1.641r 8,103
Epiplacylis blends St.27 tr.33, 101 n
Epiplacylis undblla SL.27 tr.34, 87y, with frontal and lateral view
of reticulum

Proplectells fostigats .70 tr.3, 661
Praplectells ovals SL.70 tr.1, 66p
Proplectells clapsrager S1.59 {r.5, 791
Proplectells angustior $.59 tr.5,73u
Undk/lapsis marsuypialis St.74 ir.52, 98 y
Unaklla spec. St.51tr.16,108 u
Praplectells fastigele SL.S8 tr. 1, 65u
Praplectelle psrve St 18 r. 12,651
Praplectella parve SL.18 tr. 12, 65u
Praplectells parve St.27 tr.34, 65 u
Plvchacylis minor \.721r.8,85 1
Plychacylis ostenfeldy .36 tr. 13, 118 it
Plchacylisurnula 73 tr. 6, 110

Steenstryprella steenstrypr 018 tr.12 ,134 1
Steenstrypiells steenstrypr SL.144r.19 ,140p
Eutintinnus lususundae SL.81 1r.S ,247 u
Eutintinnus lususundet. 19 tr.8 , 363

cf. Salpingella acuminata .19tr. 12,160
Eutintinnus lususundzse St.17 tr.9 , 400

a) Amphisolenia glabiters St.14 tr.14 b) the same upper end lower
end in detail.

Amphisolenia astragalus

Salpingelle gracilisSL62,tr.42,300n

Amphisolenia biturcote

Rhaphidecoum nespolitenum .21 tr 12
Sphaerozoum punctatum $.10 tr.15, 120p
Acrasphaers lappsces St.19 tr.21,185u
Acrasphaera lappaces St.40 tr. 17, 98y
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Plate XXi
Fig.1-2
Fig.3
Fig.4
Fig.5

Plate XXil
Fig.1
Fig.2
Fig.3
Fig.4
Fig.5
Fig.6
Fig.?7
Fig.8

Plate XXill
Fig.1-4
Figb -
Fig.6-7
Fig.8

Fig9
Fig.10-13

Plate XXI¥
Fig.1

Fig.2

Fig.3

Fig 4
Fig.5-7
Fig.8

Fig.9
Fig.10

Plate XXV
Fig.1
Fig.2
Fig.3

Plate XXVI
Fig.1

Fig.2

Fig.3
Fig.4-11

Plate XXVil
Fig.1-2
Fig.3-4

Acrasphaera lappaces SU21 tro11, 101-110p
Acrospheersa lappaces var A 51.45 tr.4, 128u
Acrosphaera murraysns .42 tr.2, 69y
Acrasphaera murrayane SA.25 tr 11, 103p

Acrosphsers sprnosse SL.41 tr.2, 1651
Acrosphaera spinass form A St.46 tr.2, 203u
Acrosphoera spinass form £ St.45tr.4, 163
Collosphaers huxleyr 19 tr.12, 821
Collosphzera macrapors .22 tr.10, 74
Collosphaera huxlevi S2.45 tr.4 , 95p
Collosphaers huxleyi St.A7 tr. 7, 97u
(ollosphaera huxleyr SL16 tr.8, 96u

(ollesphaeraspec.A SL.27 tr. 19, resp. 84, 82, 84, 86y
Collesphoeraspec. A St.441r.3, 70p

Collesphaeraspec.A S1.46 tr.2, 74, 85

Solonosphaera zenguebar ica auriculsla St.44 tr.1, 75u

Solonosphaera zanguebsrics auriculale St.45 tr.4, 96
Svlonasphaers zanguebsrica nigrimoors  St.22 and St.27, 85,
150, 110, 129 ‘ :

Solonosphaera zsnguebsrica pyriformis St.51 tr.1, 102
Jolancspheera zanguebarica pyrifarmis St.48 tr.14, 101p
Siphonosphaera sacialis $t.19tr.3, 86u

Siphanosphaera tenera $1.26 tr.3, 80n

Siphonosphaera lwbulosatypes, St.16 r.8,5t.17tr.7,67,56, 72y
Siphonosphaers spec. St.41 tr.1, 78

Acanthosphigers spec. A St9tr.3 , 54

Acsnthosphsers corlocs 5.63 4r.33 , 60p

Acanthasphagra spec. € SU18 tr 12( = Cladbcaceus), 66y
Actinommas leplodermum$t.9 tr.6, 831
Actinomma 5o/ SL9tr.22, 1251

Actinomma spec.A St. 40tr.19, 36p

Actinomme acradiphorum St. 40 tr.19, 65

Lohinamma paporskr St.63 tr.33, 125u

Ommatartus tetratholsmus fig.4: $t.45 tr.14, 28y; fig5: S.38
tr.15, 62u; fig.6: St.44 tr.1, 68y; fig.7: 5.48 tr.14, 92u; fig.8:
St.38 tr.15, 163p; fig9: St.48 tr.14,140u; fig.10: St.48 tr.14,
180p; fig.11: St.48 tr.144, 30u

Haliommea spec. A St.14tr. 7., 111,42
Hexacontium enthacentum, 50, 105u
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Plate XXVIH
Fig.1

Fig.2

Fig.3

Fig.4

Fig. S

Plale XXIX
Fig 1
Fig.2-3

Fig. 4-5,7
Fig.6

Plate XXX
Fig.1
Fig.2
Fig.3

Plate XXXI
Fig.1-4
Fig.5-7
Fig.8

Plate XXX
Fig.1
Fig.2
Fig.3
Fig.4
Fig.5

Plate XXXIlI
Fig.1

Fig.2-3

Fig.4

Plate XXXI¥
Fig.1
Fig.2
Fig.3
Fig.4

Plate XXXY
Fig.1

Fig.2

Fig.3

Fig4

Fig.5

Fig.6
Fig.7-8
Fig.9-11
Fig.12

Hexacontium hostrle A 44r.7, 107
Rhizaspangus spec. A St.191r.21, fragm.
Stylotractus spec A St.191r.21, 50U
Stauralonche spec. ASt11tr.16, 111
Sponaosphaers spec. St.42tr.2, 17y

Spongosphaers spec. S.38 tr.2, 160y
Sethadiscus macrococcus S4.45 tr, 12,49, 91
Tholospiraspec. £, 65

Tholospiraspec. A, +60n

Tholaspirs cervicornis S35 e 1, 721
Tholaspirs cervicornis $t.37 tr.1, 36u
Tholospira cervicarnis .44 4r.3, 1374

Phorticium clever SL.37 tr. 13 and SL.36 tr 1,50, 33, 56, 1364
Phorticium clever St.9, 94, 186, 193
Tetrapyle spec. A, 744

Telrapyle spec. Aspring cruise, 1051
Tetrapyle actaconths St. 44 tr.3, 721
Telrapyle actacanthsSt. 40 ir.6 , 36p
Tetrapyle actacanths St. 45 tr. 12, S0
lgpyle stenozona .19 tr.27, 143p

(klapyle stenocons St. 45 tr. 12, 564
Styladicts multisping 100,190y
Stylaspangia spec. A SL.37 tr 13, 114p

Slylospongraspec. A, 1434

Soangocare ohrysslis St.62 tr.26
Stylospongraspec. 8 SL.68 r.2, 1251
Sethadiscus mecracoccus St.40 tr. 15, 82 1

Stylochlamidium asteriscus S35 tr.1, 300u.
Manaxonium perforelum . 42 tr.2, 294
Monaxomium perforatum St. 45 tr. 14, 72u
Acanthadesmia vinculots St.43 tr.8, 69u
Monaxanium perforsts St. 45 tr 12, 150y
Acanthodesmia vinculate .43 tr.8, 62
Laohaspyris penlagons pentagong, 12- 851
Phormoespyris stabilis capor

Pharmospyrus stebilis capoi .35 tr.1, 60
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Plate XXXVi

Fig.1-2 Jgacrreus capulosus ST tr.19, 90, 66u
Fig.3 dcircus productus S141t0.19, 77
Fig.4 axcireus rhombus, 370

Fig.5-6 daeircusspec. A St.15, 75-80p

Fig.7 aaxircus spec. £ St 444r.3, 72
Fig.8-9 Aaacireys spec. 8 St.22 tr. 10, 90p

Plate XXXVl

Fig.1 Lirrospyris reticulats St. 45 tr 14, 821
Fig.2-5 Arachnacorsllium calvate 1.9 up to SL.21, 86,100, 64,57
Fig.6 Arachnocarsiiium calvata St 37 tr. 13, 491
Fig?7 Arachnocorys circumlexte St. 11 ir. 16, 1200
Plate XXXVill

Fig.1 Arachnocarys umbellitera 88.60 tr.S, 75u
Fig.2 Arachnocorys penthscanths S1.58 tr.5, 82u
Fig.3 Dimelisss tharacites St. 15 tr 3, 100u
Fig.4 Amphipleclells acrostoms SL.56 tr. 1, 63u
Fig.5-10 Phromscantis hystrix resp.9, 50, 60, 58, 57, S0u
Plate XXXIX

Fig.1 Plagiacantia arachnoioes St.11 1r.8, 110u
Fig.2 Lamprotripusspec. St. 63 tr.33, 1754
Plate XXXX

Fig.1 Plectacantfs oikiskas S1.17 tr.9, S0u

Fig2 Plectacantiizspec.A L9 tr.3,

Fig.3 Pleclacontfespec.A St.42 tr.2, 36u

Fig.4 Plectophorsa triscanths St.9 tr.15, 64
Fig.5-6 Pseudbcubus abeliscys AT tr.21, S0u
Fig.7 Praomelisss phelacre SL.66 tr.10

Fig.8 Euscenium spec. A SL.371r.1, 39
Fig9-11 Trisulcus borealis L.9-88.19, 40-79)
Plate XXXXI

Fig.1-4 Trisulcus boreslis S1.9-51.19, 40-79u
Fig5 Trisulcus testudus S1.40 tr.19, S52u
Fig.6-7 . Qarpacanium amphora

Fig8-16 Dictygphimus grecilijpes

Plate XXXXI

Fig.1-2 Dictyaphimus gracilipss 30

Fig.3-5 ictvaphimus bicornis SL,10, 75U

Fig.6 Ewcuritidiunm spec., B4

Fig.7 Lithorschnium tentorium St.14 tr. 19, 621
Fig.8 Pleracanium prestextum .40 tr.19, 65
Fig9 Theacorys veneris St. 16 {r. 7, 60p
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Plate XXXXIH

Fig.1 Carnutelle profunds 100y

Fig.2 Unidentified Theoperidae found at stat. 19, 21, 27, :46p
Fig.3 Lipmanells bombus St.44 tr. 1, 261

Fig.4 Pleracorys macrocersas 5.63 tr.33, 120u
Fig.S Pleracorys zencleus St. 27 tr.30, 84

Fig.6 Theacarythium trachelium St.-16 tr.7, 1384
Fig.7 Theocarythium lrechelivm St. 11 tr. 16, 60u
Fig.8 Theocerythium trachelium St. 35S tr.1, 180y
Plate XXXXIV

Fig.1 Theacytris turris St. 13 tr 23, 100U

Fig.2 Amphimelissa selosa . 9tr. 7, 67

Fig.3 Bisphaeracsphsling armste S1.14tr.14, 80u
Fig.4-6 Botryastrobus surrius $1.9- 14, 60- 100y
Fig.7 Pracystus xiphodan var 8 St.9 tr.4, 180y
Fig8  Pracystus xiphadon var AX.191r.19,165u
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	Annotated species list of the Mollusca, Tintinnida, Amphisolenia (Dinoflagellata) and Radiolaria collected in pump samples by the Amsterdam Mid North Atlantic Plankton Expeditions, 1980-1983 (Proj.101 A)
	Figure 1 Diagramatic representation in perspective of the surface samples made during the spring (A) the summer (B) the autumn (C) and the winter (D) cruise.
	Figure 2 Abundance of molluscan opercula plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 3 Abundance of larvae plotted along the cruises as given in fig. 1, vertical axis is Lnof standard numbers.
	Figure 4 Abundance of larvae plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 5 Abundance of plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 6 Abundance of Prosobranchia larvae plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 7 Abundance of Lamellibranchia larvae plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 8 Block diagram of the abundance of opercula (A), larvae (B), Lamellibranchia larvae (C), and forma (D), Prosobranchia (E) and (F), against the month of the year, and the N-S transect between 25°N—55°N.
	Figure 9 N—S range in four seasons (w=winter, v=spring, s=summer, a=autumn) for (C.p.), (C.l.), (D.e.) var. (black and hatched) and var. (hatched), (T.m.) mainly represented by (P), (P.a.), (T.b.), (C.c. black and hatched) and (C.c. hatched), (P.t. hatched) and (Pr.hatched).
	Figure 10 Block diagram of the abundance of (A), Tintinnidae (B) s.l(C) and (D) against the month of the year and the N—S transect between 25°N—55°N.
	Figure 11 Diagram of the temperature preference of (A) and (B) based on actual numbers collected during the four seasons, temperature along x axis, numbers of specimens along y axis [for B see other page]. Figure 11A
	Figure 11B
	Figure 12 Abundance of Tintinnida plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 13 Temperature preference of based on actual numbers collected during the four seasons, temperature along x axis, numbers of specimens along y axis
	Figure 14 Abundance of and plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 15 Temperature preference of the genera (A), (B), (C), (D), (E) and Stenosomella(F), based on actual numbers collected during the four seasons, temperature along x, axis numbers of specimens along y axis
	Figure 16 Diagram for the temperature preference of based on the actual number of specimens as well as on the number of positive samples (dotted graph) collected during the four seasons, x axis temperature in °C, y axis number of specimens
	Figure 17 Diagram for the temperature preference of (black), and (dotted) based on the actual numbers collected during the four seasons, x axis temperature in °C, y axis number of specimens
	Figure 18 Abundance of and plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Untitled
	Figure 19 The average percentual abundance of radiolarian species in 5° latitude intervals along the N—S transect during the four seasons (Sp=spring, Su=summer, A=autumn, W=winter). A— B— C— D— E— F- G— H— I J— K— L—
	Figure 20 Position of stations and plankton pump samples in 1981
	Figure 21 Position of stations and plankton pump samples in 1982
	Figure 22A & B Position of stations and plankton pump samples in 1983.
	Untitled
	Untitled
	Untitled
	Pump sample list for 1981
	Pump sample list for 1982
	Pump sample list for 1983
	Plate I Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 cf. St. 70 tr. 4 cf. St. 69 tr. 5 cf St. 69 tr. 5 St. 69 tr. 2 St. 62 tr. 9 St. 69 tr. 5 St. 71 tr. 2 spec. St. 69 tr. 5 St. 69 tr. 5 St. 69 tr. 5 St. 69 tr. 5 St. 73 tr. 8 St. 19 tr. 12 St. 10 tr. 16 cf. juv. St. 78 tr. 37 St. 64 tr. 4 Lamellibranchia St. 8 tr. 1 Lamellibranchia St. 69 tr. 5 Plate I
	Plate II showing the variablity in the species Figs. 1, 2, 3, 7 St. 35 tr. 6 Figs. 4, 5, 6 St. 65 tr. 4 Figs. 8, 9 St. 40 tr. 14 Plate II
	Plate III Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 St. 40 tr. 15, 94 µ spec. St. 56 tr. 4, 44µ St. 69 tr. 5, 104 µ St. 68 tr. 2, 80µ St. 62 tr. 42 87µ St. 40 tr. 11 94µ St. 17 tr. 9 98 µ St. 51 tr. 1 65µ St. 40 tr. 6 87µ St. 18 tr. 14 38µ St. 17 tr. 4 34µ St. 15 tr. 3 37µ St. 15 tr. 3 46µ St. 15 tr. 3 36µ St. 16 tr. 8 33µ Plate III
	Plate IV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 near 55°N, drawn after microphotograph. St. 77 tr.2., drawn after microphotograph. St. 77 tr.2, drawn after microphotograph. St. 60 tr.44, drawn after microphotograph. St. 77 [tr.2.], drawn after microphotograph. Plate IV
	Plate V Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 St. 87 tr. 28, 64 µ St. 17 tr. 9, 81 µ St. 18 tr. 14, 72 µ St. 18 tr. 12, 57 µ St. 17 tr. 9, 59 µ St. 69 tr. 4, 56 µ St. 14 tr. 19, 78 µ St. 9 tr. 3, 55 µ St. 17 tr. 9, 76 µ St. 14 tr. 19, 74 µ St. 61 tr. 7, 100 µ St. 69 tr. 2, 98 µ St. 64 tr. 4, 75µ St.27 tr. 14, 74µ St. 86 tr. 24, 52 µ spec. St. 58 tr. 1, 43 µ St. 58 tr. 4, 55 µ Plate V
	Plate VI Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 Fig. 19 Fig. 20 St. 78 tr. 40, 108 µ St. 9 tr. 7, 111 µ St. 73 tr. 19, 40 µ spec. St. 65 tr. 9, 80µ St. 83 tr.5, 78 µ St. 83 tr. 1, 62 µ St. 83 tr. 5, 65µ St. 60 tr. 21, 51 µ St. 27 tr. 14, 87 µ St. 71 tr. 11, 30µ St. 71 tr. 11, 32 µ St. 19 tr. 23, 94 µ St. 72 tr. 7, 80 µ St. 9 tr. 7, 96 µ St. 63 tr. 1, 100µ St. 87 tr. 9, 70µ St. 83 tr. 6, 43 µ St. 27 tr. 14, 81 µ St. 56 tr. 4, 51 µ St. 64 tr.4, 51µ Plate VI
	Plate VII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 spec. St. 64 tr. 5, 175 µ spec. St. 65 tr. 5, 182 µ spec. St. 63 tr. 12, 124 µ spec. St. 64 tr. 5, 165µ St. 61 tr. 5, 81, µ cf. St. 51 tr. 16, 47 µ cf. St. 27 tr. 14, 52 µ St. 86, 110 µ St. 64 tr. 5, 64 µ cf. St. 27 tr., 32 µ St. 27 tr. 1, 57 µ St. 21 tr. 11, 58µ St. 64 tr. 8, 74 µ Plate VII
	Plate VIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 St. 81 tr. 10, 94 µ St. 84 tr. 43, 87 µ St. 63 tr. 3, 44 µ St. 89 tr. 37, 66 µ St. 61 tr. 7, 58 µ St. 89 tr. 14, 43 µ St. 84 tr. 5, 38 µ spec. St. 15 tr. 3, 41 µ St. 61 tr. 7, 32 µ spec. St. 8 tr. 4, 52 µ St. 16 tr. 8, 52 µ St. 18 tr. 12, 45 µ St. 19 tr. 24, 36 µ St. 17 tr. 9, 162 µ cf. St. 27 tr. 30, 86 µ cf. St. 8 tr. 30, 98 µ St. 18 tr. 12, 60 µ St. 18 tr. 12, 99 Plate IX Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 62 tr. 14, 130 µ St. 72 tr. 1, 210 µ St. 63 tr. 3, 130 µ St. 68 tr. 7, 188 µ St. 19 tr. 16, 108 µ spec. St. 40 tr. 17, 123 µ Plate IX
	Plate X Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 26 tr. 6, 180µ St. 63 tr. 21, 166µ St. 64 tr. 5, 195µ St. 64 tr. 4, 170µ St. 64 tr. 4, 232µ St. 45 tr. 14, 181µ Plate X
	Plate XI St. 35 tr. 6 showing the variability in one population. Figs. 1, 2, 9, 11 Figs. 3, 4, 5, 10 Figs. 6, 7, 8 intermediates. Plate XI
	Plate XII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 spec. St. 65 tr. 8, 100µ spec. St. 66 tr. 7, 75µ spec. St. 64 tr. 1, 96µ spec. St. 65 tr. 9, 75µ Metacylisspec. St. 65 tr. 9, 75µ Plate XII
	Plate XIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 43 tr. 4, 127 µ St. 63 tr. 10, 140 µ St. 58 tr. 1, 138 µ St. 43 tr. 4, 120 µ St. 43 tr. 4, 130 µ St. 14 tr. 7, 123 µ Plate XIII
	Plate XIY Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 St. 27 tr. 31, 335 µ St. 27 tr. 22, 314 µ spec. A St. 27 tr. 29, 108 µ spec. St. 27 tr. 27, 213 µ St. 27 tr. 22, 203µ St. 73 tr. 18, 134 µ St. 18 tr. 12, 282 µ St. 18 tr. 12, 227 µ Plate XIV
	Plate XV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 St. 18 tr. 12, 326 µ cf. St. 59 tr. 5, 116µ cf. St. 12 tr. 2, 156µ cf. St. 62 tr. 26, 174 µ St. 18 tr. 12, 145 µ St. 18 tr. 12, 116 µ St. 89 tr. 30, 12 µ St. 49 tr. 15, 101 µ St. 83 tr. 30, 707µ St. 88 tr. 1, 143 µ St. 27 tr. 30, 96 µ St. 27 tr. 15, 120 µ St. 27 tr. 1, 113µ cf. St. 13 tr. 13, 141 µ Plate XV
	Plate XVI Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 St. 27 tr. 33, 68µ St. 54 tr. 12, 58 µ St. 89 tr. 30, 66µ St. 27 tr. 33, 72 µ St. 52 tr. 15, 63 µ St. 17 tr. 9, 65 µ St. 85 tr. 19, 116 µ St. 65 tr. 17, 108 µ St. 987 tr. 10, 120 µ St. 51 tr. 1, 108 µ spec. B St. 64 tr. 8, 103 µ St. 27 tr. 33, 101 µ St. 27 tr. 34, 87µ, with frontal and lateral view of reticulum Plate XVI
	Plate XVII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 St. 70 tr. 3, 66µ St. 70 tr. 1, 66µ St. 59 tr. 5, 79µ St. 59 tr. 5, 73µ St. 74 tr. 52, 98 µ spec. St. 51 tr. 16, 108 µ St. 58 tr. 1, 65µ St. 18 tr. 12, 65 µ St. 18 tr. 12, 65µ St. 27 tr. 34, 65 µ St. 72 tr. 8, 85 µ St. 36 tr. 13, 118µ St. 73 tr. 6, 110 µ Plate XVII
	Plate XVIII Fig. 1. Fig. 2. Fig. 3. Fig. 4. Fig. 5 Fig. 6. St. 18 tr. 12, 134 µ St. 14 tr. 19, 140 µ St. 81 tr. 5, 247 µ St. 19 tr. 8, 363µ cf. St. 19 tr. 12, 160 µ St. 17 tr. 9, 400µ Plate XVIII
	Plate XIX Fig. 1 Fig. 2 Fig. 3 Fig. 4 a) St. 14 tr. 14 b) the same upper and lower end in detail. St. 62, tr. 42, 300µ Plate XIX
	Plate XX Fig. 1 Fig. 2—3 Fig. 4 Fig. 5 St. 21 tr. 12 St. 10 tr. 15, 120µ St. 19 tr. 21, 185µ St. 40 tr. 17, 98µ Plate XX
	Plate XXI Fig. 1—2 Fig. 3 Fig. 4 Fig. 5 St. 21 tr. 11, 101—110µ var A St. 45 tr. 4, 128µ St. 42 tr. 2, 69µ St. 25 tr. 11, 103µ Plate XXI
	Plate XXII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 St. 41 tr. 2, 165µ form A St. 46 tr. 2, 203µ form B St. 45 tr. 4, 163µ St. 19 tr. 12, 82µ St. 22 tr. 10, 74µ St. 45 tr. 4, 95µ St. 17 tr. 7, 97µ St. 16 tr. 8, 96µ Plate XXII
	Plate XXIII Fig. 1—4 Fig. 5 Fig. 6—7 Fig. 8 Fig. 9 Fig. 10—13 spec. A St. 27 tr. 19, resp. 84, 82, 84, 86µ spec. A St. 44 tr. 3, 70µ spec. A St. 46 tr. 2, 74, 85µ St. 44 tr. 1, 75µ St. 45 tr. 4, 96µ St. 22 and St. 27, 85, 150, 110, 129µ Plate XXIII
	Plate XXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5—7 Fig. 8 Fig. 9 Fig. 10 St. 51 tr. 1, 102µ St. 48 tr. 14, 101µ St. 19 tr. 3, 86µ St. 26 tr. 3, 80µ types, St. 16 tr. 8, St. 17 tr. 7, 67, 56, 72µ spec. St. 41 tr. 1, 78µ spec. A St. 9 tr. 3, 54µ St. 63 tr. 33, 60µ Plate XXIV
	Plate XXV Fig. 1 Fig. 2 Fig. 3 spec. C St. 18 tr 12(= 66µ St. 9 tr. 6, 83µ sol St. 9 tr. 22, 125µ Plate XXV
	Plate XXVI Fig. 1 Fig. 2 Fig. 3 Fig. 4—11 spec. A St. 40 tr. 19, 36µ St. 40 tr. 19, 65µ St. 63 tr. 33, 125µ fig. 4: St. 45 tr. 14, 28µ; fig. 5: St. 38 tr. 15, 62µ; fig. 6: St. 44 tr. 1, 68µ; fig. 7: St. 48 tr. 14, 92µ; fig. 8: St. 38 tr. 15, 163µ; fig. 9: St. 48 tr. 14, 140µ; fig. 10: St. 48 tr. 14, 180µ; fig. 11: St. 48 tr. 144, 30µ Plate XXVI
	Plate XXVII Fig. 1—2 Fig. 3—4 spec. A St. 14 tr. 7., 111, 42µ 50, 105µ Plate XXVII
	Plate XXVIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 St. 14 tr. 7, 107µ spec. A St. 19 tr. 21, fragm. spec A St. 19 tr. 21, 50µ spec. A St. 11 tr. 16, 111µ spec. St. 42 tr. 2, 17µ Plate XXVIII
	Plate XXIX Fig. 1 Fig. 2—3 Fig. 4—5, 7 Fig. 6 spec. St. 38 tr. 2, 160µ St. 45 tr. 12, 49, 91µ spec. B., ±65µ spec. A, ±60µ Plate XXIX
	Plate XXX Fig. 1 Fig. 2 Fig. 3 St. 35 tr. 1, 72µ St. 37 tr. 1, 36µ St. 44 tr. 3, 137µ Plate XXX
	Plate XXXI Fig. 1—4 Fig. 5—7 Fig. 8 St. 37 tr. 13 and St. 36 tr 1, 50, 33, 56, 136µ St. 9, 94, 186, 193µ spec. A, 74µ Plate XXXI
	Plate XXXII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 spec. Aspring cruise, 105µ St. 44 tr. 3, 72µ St. 40 tr. 6, 36µ St. 45 tr. 12, 50µ St. 19 tr. 27, 143µ Plate XXXII
	Plate XXXIII Fig. 1 Fig. 2—3 Fig. 4 St. 45 tr. 12, 56µ 100, 190µ spec. A St. 37 tr. 13, 114µ Plate XXXIII
	Plate XXXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4 spec. A, 143µ St. 62 tr. 26 spec. B St. 68 tr. 2, 125µ St. 40 tr. 15, 82 µ Plate XXXIV
	Plate XXXV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7—8 Fig. 9—11 Fig. 12 St. 35 tr. 1, 300µ. St. 42 tr. 2, 29µ St. 45 tr. 14, 72µ St. 43 tr. 8, 69µ St. 45 tr 12, 150µ St. 43 tr. 8, 62µ 72—85µ St. 35 tr. 1, 60µ Plate XXXV
	Plate XXXVI Fig. 1—2 Fig. 3 Fig. 4 Fig. 5—6 Fig. 7 Fig. 8—9 St. 17 tr. 19, 90, 66µ St. 14 tr. 19, 77µ 37µ spec. A St. 15, 75—80µ spec. B St. 44 tr. 3, 72µ spec. B St. 22 tr. 10, 90µ Plate XXXVI
	Plate XXXVII Fig. 1 Fig. 2—5 Fig. 6 Fig 7 St. 45 tr 14, 82µ St. 9 up to St. 21, 86, 100, 64, 57µ St. 37 tr. 13, 49µ St. 11 tr. 16, 120µ Plate XXXVII
	Plate XXXVIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5—10 St. 60 tr. 5, 75µ St. 58 tr. 5, 82µ St. 15 tr 3, 100µ St. 56 tr. 1, 63µ resp. 9, 50, 60, 58, 57, 50µ Plate XXXVIII
	Plate XXXIX Fig. 1 Fig. 2 St. 11 tr. 8, 110µ spec. St. 63 tr. 33, 175µ Plate XXXIX
	Plate XXXX Fig. 1 Fig 2 Fig. 3 Fig. 4 Fig. 5—6 Fig. 7 Fig. 8 Fig. 9—11 St. 17 tr. 9, 50µ spec. A St. 9 tr. 3, spec. A St. 42 tr. 2, 36µ St. 9 tr. 15, 64µ St. 17 tr. 21, 50µ St. 66 tr. 10 spec. A St. 37 tr. 1, 39µ St. 9—St. 19, 40—79µ Plate XXXX
	Plate XXXXI Fig. 1—4 Fig. 5 Fig. 6—7 Fig. 8—16 St. 9—St. 19, 40-79µ St. 40 tr. 19, 52µ Plate XXXXI
	Plate XXXXM Fig. 1—2 Fig. 3—5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 30µ St. 10, 75µ spec., 84µ St. 14 tr., 19, 62µ St. 40 tr. 19, 65µ St. 16 tr. 7, 60µ Plate XXXXII
	Plate XXXXIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 100µ Unidentified Theoperidae found at stat. 19, 21, 27, ± 46µ St. 44 tr. 1, 26µ St. 63 tr. 33, 120µ St. 27 tr. 30, 84µ St. 16 tr. 7, 138µ St. 11 tr. 16, 60µ St. 35 tr. 1, 180µ Plate XXXXIII
	Plate XXXXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4—6 Fig. 7 Fig. 8 St. 13 tr 23, 100µ St. 9 tr. 7, 67µ St. 14 tr. 14, 80µ St. 9—14, 60—100µ var B St. 9 tr. 4, 180µ var 19 tr. 19, 165µ Plate XXXXIV



	Illustrations
	Figure 1 Diagramatic representation in perspective of the surface samples made during the spring (A) the summer (B) the autumn (C) and the winter (D) cruise.
	Figure 2 Abundance of molluscan opercula plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
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	Figure 9 N—S range in four seasons (w=winter, v=spring, s=summer, a=autumn) for (C.p.), (C.l.), (D.e.) var. (black and hatched) and var. (hatched), (T.m.) mainly represented by (P), (P.a.), (T.b.), (C.c. black and hatched) and (C.c. hatched), (P.t. hatched) and (Pr.hatched).
	Figure 10 Block diagram of the abundance of (A), Tintinnidae (B) s.l(C) and (D) against the month of the year and the N—S transect between 25°N—55°N.
	Figure 11 Diagram of the temperature preference of (A) and (B) based on actual numbers collected during the four seasons, temperature along x axis, numbers of specimens along y axis [for B see other page]. Figure 11A
	Figure 11B
	Figure 12 Abundance of Tintinnida plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 13 Temperature preference of based on actual numbers collected during the four seasons, temperature along x axis, numbers of specimens along y axis
	Figure 14 Abundance of and plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Figure 15 Temperature preference of the genera (A), (B), (C), (D), (E) and Stenosomella(F), based on actual numbers collected during the four seasons, temperature along x, axis numbers of specimens along y axis
	Figure 16 Diagram for the temperature preference of based on the actual number of specimens as well as on the number of positive samples (dotted graph) collected during the four seasons, x axis temperature in °C, y axis number of specimens
	Figure 17 Diagram for the temperature preference of (black), and (dotted) based on the actual numbers collected during the four seasons, x axis temperature in °C, y axis number of specimens
	Figure 18 Abundance of and plotted along the cruises as given in fig. 1, vertical axis is Ln of standard numbers.
	Untitled
	Figure 19 The average percentual abundance of radiolarian species in 5° latitude intervals along the N—S transect during the four seasons (Sp=spring, Su=summer, A=autumn, W=winter). A— B— C— D— E— F- G— H— I J— K— L—
	Figure 20 Position of stations and plankton pump samples in 1981
	Figure 21 Position of stations and plankton pump samples in 1982
	Figure 22A & B Position of stations and plankton pump samples in 1983.
	Plate I Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 cf. St. 70 tr. 4 cf. St. 69 tr. 5 cf St. 69 tr. 5 St. 69 tr. 2 St. 62 tr. 9 St. 69 tr. 5 St. 71 tr. 2 spec. St. 69 tr. 5 St. 69 tr. 5 St. 69 tr. 5 St. 69 tr. 5 St. 73 tr. 8 St. 19 tr. 12 St. 10 tr. 16 cf. juv. St. 78 tr. 37 St. 64 tr. 4 Lamellibranchia St. 8 tr. 1 Lamellibranchia St. 69 tr. 5 Plate I
	Plate II showing the variablity in the species Figs. 1, 2, 3, 7 St. 35 tr. 6 Figs. 4, 5, 6 St. 65 tr. 4 Figs. 8, 9 St. 40 tr. 14 Plate II
	Plate III Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 St. 40 tr. 15, 94 µ spec. St. 56 tr. 4, 44µ St. 69 tr. 5, 104 µ St. 68 tr. 2, 80µ St. 62 tr. 42 87µ St. 40 tr. 11 94µ St. 17 tr. 9 98 µ St. 51 tr. 1 65µ St. 40 tr. 6 87µ St. 18 tr. 14 38µ St. 17 tr. 4 34µ St. 15 tr. 3 37µ St. 15 tr. 3 46µ St. 15 tr. 3 36µ St. 16 tr. 8 33µ Plate III
	Plate IV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 near 55°N, drawn after microphotograph. St. 77 tr.2., drawn after microphotograph. St. 77 tr.2, drawn after microphotograph. St. 60 tr.44, drawn after microphotograph. St. 77 [tr.2.], drawn after microphotograph. Plate IV
	Plate V Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 St. 87 tr. 28, 64 µ St. 17 tr. 9, 81 µ St. 18 tr. 14, 72 µ St. 18 tr. 12, 57 µ St. 17 tr. 9, 59 µ St. 69 tr. 4, 56 µ St. 14 tr. 19, 78 µ St. 9 tr. 3, 55 µ St. 17 tr. 9, 76 µ St. 14 tr. 19, 74 µ St. 61 tr. 7, 100 µ St. 69 tr. 2, 98 µ St. 64 tr. 4, 75µ St.27 tr. 14, 74µ St. 86 tr. 24, 52 µ spec. St. 58 tr. 1, 43 µ St. 58 tr. 4, 55 µ Plate V
	Plate VI Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 Fig. 19 Fig. 20 St. 78 tr. 40, 108 µ St. 9 tr. 7, 111 µ St. 73 tr. 19, 40 µ spec. St. 65 tr. 9, 80µ St. 83 tr.5, 78 µ St. 83 tr. 1, 62 µ St. 83 tr. 5, 65µ St. 60 tr. 21, 51 µ St. 27 tr. 14, 87 µ St. 71 tr. 11, 30µ St. 71 tr. 11, 32 µ St. 19 tr. 23, 94 µ St. 72 tr. 7, 80 µ St. 9 tr. 7, 96 µ St. 63 tr. 1, 100µ St. 87 tr. 9, 70µ St. 83 tr. 6, 43 µ St. 27 tr. 14, 81 µ St. 56 tr. 4, 51 µ St. 64 tr.4, 51µ Plate VI
	Plate VII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 spec. St. 64 tr. 5, 175 µ spec. St. 65 tr. 5, 182 µ spec. St. 63 tr. 12, 124 µ spec. St. 64 tr. 5, 165µ St. 61 tr. 5, 81, µ cf. St. 51 tr. 16, 47 µ cf. St. 27 tr. 14, 52 µ St. 86, 110 µ St. 64 tr. 5, 64 µ cf. St. 27 tr., 32 µ St. 27 tr. 1, 57 µ St. 21 tr. 11, 58µ St. 64 tr. 8, 74 µ Plate VII
	Plate VIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 Fig. 15 Fig. 16 Fig. 17 Fig. 18 St. 81 tr. 10, 94 µ St. 84 tr. 43, 87 µ St. 63 tr. 3, 44 µ St. 89 tr. 37, 66 µ St. 61 tr. 7, 58 µ St. 89 tr. 14, 43 µ St. 84 tr. 5, 38 µ spec. St. 15 tr. 3, 41 µ St. 61 tr. 7, 32 µ spec. St. 8 tr. 4, 52 µ St. 16 tr. 8, 52 µ St. 18 tr. 12, 45 µ St. 19 tr. 24, 36 µ St. 17 tr. 9, 162 µ cf. St. 27 tr. 30, 86 µ cf. St. 8 tr. 30, 98 µ St. 18 tr. 12, 60 µ St. 18 tr. 12, 99 Plate IX Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 62 tr. 14, 130 µ St. 72 tr. 1, 210 µ St. 63 tr. 3, 130 µ St. 68 tr. 7, 188 µ St. 19 tr. 16, 108 µ spec. St. 40 tr. 17, 123 µ Plate IX
	Plate X Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 26 tr. 6, 180µ St. 63 tr. 21, 166µ St. 64 tr. 5, 195µ St. 64 tr. 4, 170µ St. 64 tr. 4, 232µ St. 45 tr. 14, 181µ Plate X
	Plate XI St. 35 tr. 6 showing the variability in one population. Figs. 1, 2, 9, 11 Figs. 3, 4, 5, 10 Figs. 6, 7, 8 intermediates. Plate XI
	Plate XII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 spec. St. 65 tr. 8, 100µ spec. St. 66 tr. 7, 75µ spec. St. 64 tr. 1, 96µ spec. St. 65 tr. 9, 75µ Metacylisspec. St. 65 tr. 9, 75µ Plate XII
	Plate XIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 St. 43 tr. 4, 127 µ St. 63 tr. 10, 140 µ St. 58 tr. 1, 138 µ St. 43 tr. 4, 120 µ St. 43 tr. 4, 130 µ St. 14 tr. 7, 123 µ Plate XIII
	Plate XIY Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 St. 27 tr. 31, 335 µ St. 27 tr. 22, 314 µ spec. A St. 27 tr. 29, 108 µ spec. St. 27 tr. 27, 213 µ St. 27 tr. 22, 203µ St. 73 tr. 18, 134 µ St. 18 tr. 12, 282 µ St. 18 tr. 12, 227 µ Plate XIV
	Plate XV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 Fig. 14 St. 18 tr. 12, 326 µ cf. St. 59 tr. 5, 116µ cf. St. 12 tr. 2, 156µ cf. St. 62 tr. 26, 174 µ St. 18 tr. 12, 145 µ St. 18 tr. 12, 116 µ St. 89 tr. 30, 12 µ St. 49 tr. 15, 101 µ St. 83 tr. 30, 707µ St. 88 tr. 1, 143 µ St. 27 tr. 30, 96 µ St. 27 tr. 15, 120 µ St. 27 tr. 1, 113µ cf. St. 13 tr. 13, 141 µ Plate XV
	Plate XVI Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 St. 27 tr. 33, 68µ St. 54 tr. 12, 58 µ St. 89 tr. 30, 66µ St. 27 tr. 33, 72 µ St. 52 tr. 15, 63 µ St. 17 tr. 9, 65 µ St. 85 tr. 19, 116 µ St. 65 tr. 17, 108 µ St. 987 tr. 10, 120 µ St. 51 tr. 1, 108 µ spec. B St. 64 tr. 8, 103 µ St. 27 tr. 33, 101 µ St. 27 tr. 34, 87µ, with frontal and lateral view of reticulum Plate XVI
	Plate XVII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 Fig. 10 Fig. 11 Fig. 12 Fig. 13 St. 70 tr. 3, 66µ St. 70 tr. 1, 66µ St. 59 tr. 5, 79µ St. 59 tr. 5, 73µ St. 74 tr. 52, 98 µ spec. St. 51 tr. 16, 108 µ St. 58 tr. 1, 65µ St. 18 tr. 12, 65 µ St. 18 tr. 12, 65µ St. 27 tr. 34, 65 µ St. 72 tr. 8, 85 µ St. 36 tr. 13, 118µ St. 73 tr. 6, 110 µ Plate XVII
	Plate XVIII Fig. 1. Fig. 2. Fig. 3. Fig. 4. Fig. 5 Fig. 6. St. 18 tr. 12, 134 µ St. 14 tr. 19, 140 µ St. 81 tr. 5, 247 µ St. 19 tr. 8, 363µ cf. St. 19 tr. 12, 160 µ St. 17 tr. 9, 400µ Plate XVIII
	Plate XIX Fig. 1 Fig. 2 Fig. 3 Fig. 4 a) St. 14 tr. 14 b) the same upper and lower end in detail. St. 62, tr. 42, 300µ Plate XIX
	Plate XX Fig. 1 Fig. 2—3 Fig. 4 Fig. 5 St. 21 tr. 12 St. 10 tr. 15, 120µ St. 19 tr. 21, 185µ St. 40 tr. 17, 98µ Plate XX
	Plate XXI Fig. 1—2 Fig. 3 Fig. 4 Fig. 5 St. 21 tr. 11, 101—110µ var A St. 45 tr. 4, 128µ St. 42 tr. 2, 69µ St. 25 tr. 11, 103µ Plate XXI
	Plate XXII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 St. 41 tr. 2, 165µ form A St. 46 tr. 2, 203µ form B St. 45 tr. 4, 163µ St. 19 tr. 12, 82µ St. 22 tr. 10, 74µ St. 45 tr. 4, 95µ St. 17 tr. 7, 97µ St. 16 tr. 8, 96µ Plate XXII
	Plate XXIII Fig. 1—4 Fig. 5 Fig. 6—7 Fig. 8 Fig. 9 Fig. 10—13 spec. A St. 27 tr. 19, resp. 84, 82, 84, 86µ spec. A St. 44 tr. 3, 70µ spec. A St. 46 tr. 2, 74, 85µ St. 44 tr. 1, 75µ St. 45 tr. 4, 96µ St. 22 and St. 27, 85, 150, 110, 129µ Plate XXIII
	Plate XXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5—7 Fig. 8 Fig. 9 Fig. 10 St. 51 tr. 1, 102µ St. 48 tr. 14, 101µ St. 19 tr. 3, 86µ St. 26 tr. 3, 80µ types, St. 16 tr. 8, St. 17 tr. 7, 67, 56, 72µ spec. St. 41 tr. 1, 78µ spec. A St. 9 tr. 3, 54µ St. 63 tr. 33, 60µ Plate XXIV
	Plate XXV Fig. 1 Fig. 2 Fig. 3 spec. C St. 18 tr 12(= 66µ St. 9 tr. 6, 83µ sol St. 9 tr. 22, 125µ Plate XXV
	Plate XXVI Fig. 1 Fig. 2 Fig. 3 Fig. 4—11 spec. A St. 40 tr. 19, 36µ St. 40 tr. 19, 65µ St. 63 tr. 33, 125µ fig. 4: St. 45 tr. 14, 28µ; fig. 5: St. 38 tr. 15, 62µ; fig. 6: St. 44 tr. 1, 68µ; fig. 7: St. 48 tr. 14, 92µ; fig. 8: St. 38 tr. 15, 163µ; fig. 9: St. 48 tr. 14, 140µ; fig. 10: St. 48 tr. 14, 180µ; fig. 11: St. 48 tr. 144, 30µ Plate XXVI
	Plate XXVII Fig. 1—2 Fig. 3—4 spec. A St. 14 tr. 7., 111, 42µ 50, 105µ Plate XXVII
	Plate XXVIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 St. 14 tr. 7, 107µ spec. A St. 19 tr. 21, fragm. spec A St. 19 tr. 21, 50µ spec. A St. 11 tr. 16, 111µ spec. St. 42 tr. 2, 17µ Plate XXVIII
	Plate XXIX Fig. 1 Fig. 2—3 Fig. 4—5, 7 Fig. 6 spec. St. 38 tr. 2, 160µ St. 45 tr. 12, 49, 91µ spec. B., ±65µ spec. A, ±60µ Plate XXIX
	Plate XXX Fig. 1 Fig. 2 Fig. 3 St. 35 tr. 1, 72µ St. 37 tr. 1, 36µ St. 44 tr. 3, 137µ Plate XXX
	Plate XXXI Fig. 1—4 Fig. 5—7 Fig. 8 St. 37 tr. 13 and St. 36 tr 1, 50, 33, 56, 136µ St. 9, 94, 186, 193µ spec. A, 74µ Plate XXXI
	Plate XXXII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 spec. Aspring cruise, 105µ St. 44 tr. 3, 72µ St. 40 tr. 6, 36µ St. 45 tr. 12, 50µ St. 19 tr. 27, 143µ Plate XXXII
	Plate XXXIII Fig. 1 Fig. 2—3 Fig. 4 St. 45 tr. 12, 56µ 100, 190µ spec. A St. 37 tr. 13, 114µ Plate XXXIII
	Plate XXXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4 spec. A, 143µ St. 62 tr. 26 spec. B St. 68 tr. 2, 125µ St. 40 tr. 15, 82 µ Plate XXXIV
	Plate XXXV Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7—8 Fig. 9—11 Fig. 12 St. 35 tr. 1, 300µ. St. 42 tr. 2, 29µ St. 45 tr. 14, 72µ St. 43 tr. 8, 69µ St. 45 tr 12, 150µ St. 43 tr. 8, 62µ 72—85µ St. 35 tr. 1, 60µ Plate XXXV
	Plate XXXVI Fig. 1—2 Fig. 3 Fig. 4 Fig. 5—6 Fig. 7 Fig. 8—9 St. 17 tr. 19, 90, 66µ St. 14 tr. 19, 77µ 37µ spec. A St. 15, 75—80µ spec. B St. 44 tr. 3, 72µ spec. B St. 22 tr. 10, 90µ Plate XXXVI
	Plate XXXVII Fig. 1 Fig. 2—5 Fig. 6 Fig 7 St. 45 tr 14, 82µ St. 9 up to St. 21, 86, 100, 64, 57µ St. 37 tr. 13, 49µ St. 11 tr. 16, 120µ Plate XXXVII
	Plate XXXVIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5—10 St. 60 tr. 5, 75µ St. 58 tr. 5, 82µ St. 15 tr 3, 100µ St. 56 tr. 1, 63µ resp. 9, 50, 60, 58, 57, 50µ Plate XXXVIII
	Plate XXXIX Fig. 1 Fig. 2 St. 11 tr. 8, 110µ spec. St. 63 tr. 33, 175µ Plate XXXIX
	Plate XXXX Fig. 1 Fig 2 Fig. 3 Fig. 4 Fig. 5—6 Fig. 7 Fig. 8 Fig. 9—11 St. 17 tr. 9, 50µ spec. A St. 9 tr. 3, spec. A St. 42 tr. 2, 36µ St. 9 tr. 15, 64µ St. 17 tr. 21, 50µ St. 66 tr. 10 spec. A St. 37 tr. 1, 39µ St. 9—St. 19, 40—79µ Plate XXXX
	Plate XXXXI Fig. 1—4 Fig. 5 Fig. 6—7 Fig. 8—16 St. 9—St. 19, 40-79µ St. 40 tr. 19, 52µ Plate XXXXI
	Plate XXXXM Fig. 1—2 Fig. 3—5 Fig. 6 Fig. 7 Fig. 8 Fig. 9 30µ St. 10, 75µ spec., 84µ St. 14 tr., 19, 62µ St. 40 tr. 19, 65µ St. 16 tr. 7, 60µ Plate XXXXII
	Plate XXXXIII Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7 Fig. 8 100µ Unidentified Theoperidae found at stat. 19, 21, 27, ± 46µ St. 44 tr. 1, 26µ St. 63 tr. 33, 120µ St. 27 tr. 30, 84µ St. 16 tr. 7, 138µ St. 11 tr. 16, 60µ St. 35 tr. 1, 180µ Plate XXXXIII
	Plate XXXXIV Fig. 1 Fig. 2 Fig. 3 Fig. 4—6 Fig. 7 Fig. 8 St. 13 tr 23, 100µ St. 9 tr. 7, 67µ St. 14 tr. 14, 80µ St. 9—14, 60—100µ var B St. 9 tr. 4, 180µ var 19 tr. 19, 165µ Plate XXXXIV
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