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PLANKTON INVESTIGATIONS,

BY

R. M. CLARK, B.Sc.

The collecting of plankton samples in connection with the Scottish part of the International North
Sea Investigations may be said to have commenced with the Quarterly Cruises of May, 1903, A few
collections had been made previously in the North Sea and in the Faeroe-Shetland Channel during the
cruise of H.M.S. Jackal in December, 1902 ; but these were limited in number and were confined to
surface gatherings. The advent of the Goldseeker, and her participation in the work of the Quarterly
Cruises in May, made it possible to arrange for a more elaborate and detailed investigation of the plankton
at the various hydrographical stations. During the Quarterly Cruises in May and August, 1903, samples of
plankton have been collected at every hydrographical station in the North Sea and in the Faeroe-Shetland
Channel. These samples have been obtained partly by means of horizontal hauls at the surface, partly by
vertical hauls from a depth of 100 metres to the surface, or from near the bottom to the surface wherever a
depth of 100 metres could not be reached. In the deep waters of the Faeroe-Shetland Channel, additional
collections were made to secure samples of the plankton from greater depths, and to determine the nature
of the organic life in water-layers of separate origin. Supplementary collections were made during the
month of May at ten positions in the central area of the North Sea, and a large number of samples have
been obtained throughout the year from the various positions along the east coast of Scotland visited by
the Goldseeker during experimental fishery work.

To obtain as complete a representation as possible of the various forms of floating organisms, nets of
different sizes and of different degrees of fineness have been employed, and a large amount of valuable
material has now been accumulated.

The present Report will treat of the occurrence and distribution within the area investigated of the
smaller organisms present in these collections, about whose distribution in the sea adjoining the east coast
of Scotland very little previous information exists, Considering how muchsattention has been given during
recent years to the study of these minute organisms of the plankton in the course of marine investigations
abroad, and the value of the results already obtained towards a better understanding of the economy of
the sea, it seems surprising that their study should have been so long neglected in this country.

That the sea contains vast numbers of minute floating animal and plant organisms has long been
recognised, and their value as a source of food for the larger animals is also well known ; but it must
always be borne in mind that the basis of nutrition for all marine organisms is to be found in the plant
life, and that vegetation plays as important a role in the sea as it does on the land. In the sea, the larger
marine algae contribute their share, but for the purposes of general nutrition the vast swarms of floating
Diatoms must account for a large part of the available food material. That Diatoms are devoured in
quantities by many of the more sedentary marine animals.is a well-established fact; and I have had
frequent opportunities of observing how large a share they form of the food of the pelagic crustacea.
Thus, as an indirect source of food for marine fishes, Diatoms are of great importance ; but further evidence
is required before it is possible to say how far fishes, either in the adult condition or in the earlier stages
of their existence, feed directly on Diatoms or on other minute organisms of the plankton. Some years
ago Mr. George Murray™ published the results of an examination of the alimentary canals of several young
flat-fish and small clupeoid fishes, taken during May in a tow-net gathering off the east coast of Scotland.
He observed the presence of Diatoms in every case, and it appears evident that Diatoms are eaten directly

* (. Murray : Observations on Plant Plankton—Journal of Botany, Vol. 35, 1897, pp. 387-395.
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by the young of certain fishes, at least during some periods of their life. To ascertain the relative nutritive
value of various plankton organisms, Professor Brandt* of Kiel has subjected samples to chemical analysis
and has published tables showing the percentage of organic substances present in each. Diatoms are seen
to possess a comparatively low percentage of organic substances (34'8 per cent.), owing to the large
amount of silica present in their composition (54'5 per cent.) ; but when one recollects in what vast
quantities they frequently occur, their value as a source of organic food must not be overlooked.

As constituents of the plankton ¢he Peridineae are of almost equal importance with the Diatoms, and
often exceed them in bulk. Representatives of the groui) have occurred in every one of our samples, but
in varying abundance. Certain areas of the North Sea almost destitute of Diatoms appear to be inhabited
by large numbers of Peridineae, but usually throughout the summer months both Diatoms and Peridineae
are well represented in every sample.

The researches of Brandt have shown that the Peridineae possess a higher nutritive value than the
Diatoms, having a larger proportion of nitrogen and a high percentage of soluble carbohydrates. 1 have
frequently endeavoured to obtain evidence of the presence of Peridineae in the alimentary canals of the
larger organisms occurring in the plankton, but have been unable to detect them except in one sample
from the Moray Firth, in which the excreta, presumably of pelagic Crustacea, contained undoubted
fragments of the tests of Peridineae. Hensen, however, as the result of experiments with living Crustacea,
has concluded that they feed more extensively on Peridineae than on Diatoms. There is no satisfactory
proof as to how far the Peridineae are capable of forming organic substances after the manner of plants,
and thus contributing to the available food supply for marine animals ; still the fact that the Peridineae
exist in large numbers throughout the winter in the Scottish coast plankton appears to conflict with a
belief in their holophytic nutrition. It is usually the case that in the collections obtained by the use of
fine-silk nets, Diatoms and Peridineae contribute the bulk of the sample, except where the green pelagic
Alga, Halosphaera viridis, or the Flagellate, Phwocystis Poucheti, occur in quantity.

Certain species of the Tintinnz have apparently a wide distribution in the plankton, and frequently
occur in large numbers. Their vertical extension is also very great, and, along with Crustacea, they form
the bulk of the plankton in “several of the deep-water hauls. About their methods of life and relation
to other organisms very little is known.

Radiolarians are as a rule poorly represented. Samples from the Faeroe-Shetland Channel collected
during the early part of the winter have contained a variety of species, but they rarely contribute to any
appreciable extent to the bulk of the samples. In the gatherings made in the North Sea very few species
of Radiolarians are present, and it has frequently happened that they have been entirely wanting.

Owing largely to the labours of Cleve, Ostenfeld, and other Scandinavian investigators, a great
amount of information is now available concerning the distribution near the surface of marine plankton
organisms in the North Sea and the North Atlantic, and much information has also been obtained as to
the periodic changes iz composition of the plankton of limited areas studied at intervals throughout the
year. From a comparison of the results it is evident that the composition of the plankton at any locality
is subject to a series of changes throughout the year, and that a more or less definite order of succession of
forms tends to be repeated year after year. To some extent the changes taking place may be due to an
" alteration in the relative abundance of the various elements associated in the plankton ; but it frequently
happens that an entirely new combination of forms may appear on the scene to mingle with or even
supplant the previous association.

* Brandt : Beitriige zur Kenntniss der chemischen Zusammensetzung des Planktons, Wissenschaftl. Meeresuntersuch,
Bd. 3, Heft. 3. Kiel, 1598.
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So marked is the tendency for certain of the plankton organisms to occur associated with one another
that Cleve has established a series of plankton types, or communities, which may be said to characterise
various regions of the sea at certain seasons of the year.

Cleve’s plankton associations have been named after the predominant organism occurring in each,
¢.g., in the combination known as the Chaetoplankton, the Diatom Chaefoceras decipiens is usually present
in great abundance, and in the Styliplankton there is a predominance of Rhizosolenia styliformis. The
plankton of the open ocean has been separated by Cleve into three great groups, Desmo-, Styli-, and
Tricho-plankton, and each of these divisions is characterised by an assemblage of organisms leading an
entirely oceanic life. Owing to the sensitiveness of these oceanic organisms to altered physical and
chemical conditions, they tend to be reduced in numbers or to die out as they approach the coasts, and the
composition of the plankton is further altered by the appearance of shallow-water or ‘ neritic” species
which find conditions favourable to their growth and development in the shallow waters near land. These
neritic associations of plankton organisms are considered by Cleve to be modifications of the three oceanic
groups. Thus the Desmoplankton, the oceanic plankton of tropical seas, contains but few Diatoms, but
near land its composition is altered by the appearance of an abundance of Diatoms, and it is then designated
“ neritic Desmoplankton.” The Styliplankton, the oceanic plankton of temperate seas, has two important
neritic modifications, viz., the Triposplankton and the Didymusplankton. The former contains an
abundance of Copepods and Peridineae but few Diatoms ; the latter, on the other hand, is rich in Diatoms,
but has few Peridineae. The Trichoplankton is the oceanic plankton of Arctic waters and contains animal
and plant life in abundance. From the Trichoplankton two neritic types are derived, the Siraplankton
and the neritic boreal Trichoplankton. In addition to the above mentioned groups, Cleve has applied the
term Chaetoplankton to an oceanic plankton of Arctic origin, which has for its principal constituent the
Diatom, Chaetoceras decipiens, and which appears in winter and spring in the more northern parts of the
Atlantic Ocean.

However, it must frequently happen that difficulty arises in determining to which of these groups an
assemblage of plankton organisms should belong, as new combinations may be formed locally, and 4
species predominant one year may during another year be poorly represented. Yet Cleve’s groupings of
the plankton organisms have been recognised as generally applicable, and the terms employed to denote
the associations are now in common use.

It is quite obvious that the movements and distribution of organisms floating in the sea must be
regulated to a considerable extent by the strength and course of marine currents. This view has been
confirmed not alone by the study of the general distribution of plankton organisms but also as a result of
the examination of limited areas of the sea. A combined hydrographical and biological examination of
the Skagerrack by Swedish investigators brought prominently into view the importance of the plankton as
an aid to hydrography. It was shown that water-layers of different salinity and various origin contained
distinet associations of plankton organisms. Assuming that these associations are characteristic of certain
areas of the sea, and that they can be transported from considerable distances, the composition of the
plankton would give a valuable clue to the source whence the water had originated, and, further, the
horizontal and vertical distribution of the associated organisms could be employed to determine the
boundaries and extent of the water-layers in which they occurred.

Cleve has proceeded farthest in this direction, and has expressed the opinion that the oceanic currents
are characterised by definite plankton associations which are preserved during the movements of the water,
and that when two regions of the sea have the same plankton organisms currents must connect the one
with the other. The periodic variation in composition of the plankton at any locality is accounted for in
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like manner, as being due to the successive arrival of currents of different origin, bearing plankton
organisms or their germs from other districts. @The Norwegian biologist, Dr. Gran, in his recent
publications on marine plankton organisms, has taken exception to certain of Cleve’s views, and maintains
that there is no direct evidence of the transport of germs in currents, or of the conveyance of the whole
mass of the plankton from widely-separated areas. In his most recent work,* Gran states it as his
opinion that “ the irregularities that appear in these periodical variations are not much greater than, for
example, in the propagation of our annual marine algae, or among the animals of the depths. The
development may be delayed during one year from hydrographical causes. Another year a species usually
abundant may occur sparingly, or vice versi ; but all these are exceptions which prove the rule. This
constant occurrence of periodic variation has confirmed me in the distinet conviction that these variations
are principally caused by the change of the seasons; that they are for the most part, biological
phenomena affected by all the factors which have an influence on the develecpment of organisms.”
Gran does not deny that plankton organisms are frequently drifted by currents for long distances
and that the currents have a marked influence on the character of the plankton, but he cousiders that
the indirect influence of the currents is much greater than the direct, in so far as they modify the
external conditions of life and promote or retard the local development of organisms.

The study of the geographical distribution of plankton organisms has shown conclusively that some
forms have their natural habitat and centres of distribution in Arctic waters, that others are of a southern
type and find more favourable conditions of life in the warmer waters of the Atlantic ; while yet others
are at home in the North Sea, and have their centres of distribution there. In the case of some species,
their distribution is more cosmopolitan ; and it is difficult, in the present state of knowledge, to fix their
proper habitat within definite limits. Certain leading types of the former groups have an area of
distribution coinciding closely with the limits of the water in which they find the conditions most
favourable for their existence, and thus they may be employed as indicators of the presence of waters
hydrographically distinct, and of different origin. We may utilise in this way certain forms to denote
the presence of Arctic, Atlantic, and North Sea water ; but there will always be a fairly wide margin
where the characteristic forms of both currents occur mixed with one another. As Gran has pointed out,
the direct influence of the currents and their variation in strength may cause the boundaries between the
regions of southern and northern forms to be shifted ; and, in this connection, the study of the plankton
may give much assistance in defining the limits of the currents and their variation in extent at different
Seasons.

In other ways, valuable clues may be obtained as to the presence of currents and their direction of
flow from a study of the composition of the plankton, Some species of plankton organisms appear to bave
a greater power of resistance to altered conditions than others, and these may occur in the plankton at a
considerable distance outside of their proper area. Such invaders, if they occur as subordinate components
of the plankton along with native species, may be held to indicate currents of water flowing from the
district to which these organisms properly belong.

Again, the marked difference in composition of the plankton from shallow-water coastal areas
compared with that found in the deeper waters of the open sea may afford an important aid in detecting
the presence of marine currents. At certain seasons of the year the waters of the sea near shore are
invaded by large swarms of minute organisms, meroplanktonic Diatoms, which spend a part only of
their existence in the plankton. These so-called * neritic” species can under favourable conditions

* H. H. Gran; Das Plankton des Norwegischen Nordmeeres —Report on Norwegian Fishery and Marine

Investigations, Vol. ii., 1902, No. 5.




SEASONAL DISTRIBUTION OF PLANKTON ORGANISMS. 171

multiply with great rapidity, and may very soon become the most prominent elements of the coast
plankton. They are lable to regular or irregular fluctuations in abundance, at one time increasing, at
another time declining rapidly in numbers, or, it may be, disappearing altogether from the plankton. It
is characteristic of most of these neritic Diatoms that a period of decline in numbers is accompanied by the
formation of resting-spores, which presumably fall to the bottom and remain dormant until conditions
favourable to their germination and active development have reappeared. It is thus probable that for a
suitable habitat the neritic spore-forming organisms are limited to water sufficiently shallow to enable the
resting spores to germinate, although, when brought under the influence of outflowing currents, these
species may be found at considerable distances out to sea. The plankton of the open ocean is, on the other
hand, characterised by many species of so-called “ oceanic ” Diatoms, holoplanktonic forms, suspended for
the entire period of their existence in the water, without at any time, so far as is known, producing
resting-spores. Associations of such oceanic forms extend into the coastal areas, but there they are liable
to become mixed with the neritic species, at least during the warmer months of the year. If, then, we
find in the open ocean water containing a mixture of neritic and oceanic forms, we are justified in
concluding either that such water has been previously in contact with a coastal area, or that there has
been an admixture of water flowing out from the coast.

Thus it is evident that in a variety of ways the study of marine plankton organisms can afford
valuable aid to hydrographical investigations, and it is possible that the importance of the relation between
hydrographical conditions and the life of marine fishes may depend less on the direct influence of currents
and alterations in temperature and salinity than on the way these affect the distribution and control the

development of the organisms in the plankton.

The study of marine plankton organisms is necessarily a task of considerable difficulty, requiring
frequent and long-continued observations, and it is much to be regretted that, except in the case of one or
two groups, we possess few previous records of their occurrence on the Scottish coasts, So far as I am
aware, no attempt has hitherto been made to carry out a systematic investigation of the smaller organisms
occurring in the plankton at any locality on the east coast of Scotland. In the Seventh and Eighth
Annual Reports of the Fishery Board for Scotland, Professor M'Intosh has published the results of an
examination of the pelagic fauna of the Bay of St. Andrews during the months of 1888. The report
contains much information concerning the occurrence and vertical distribution of many of the larger -
plankton organisms for each month of the year, but the micro-plankton is not treated in detail, although
the presence of Diatoms and Infusorians and their relative abundance is noted. In 1896, at the request
of the Fishery Board for Scotland, Mr. George Murray carried out an extensive series of observations
on the phytoplankton of the west coast of Scotland. The principal observations were made during
three separate periods of the year: the first, in March and April; the second, in July and August ;
and the third, in December. In March and April collections were also made in the North Sea. In
the published reports of the results of the examination of the samples, Mr. Murray has indicated very
clearly the general features of the phytoplankton of the west coast at various seasons of the year and
at different localities ; a list is also given of the Diatoms present in nine typical samples sent to Professor
Cleve for determination. With regard to the collections made on the east of Scotland, no detailed
information is given, although the general character of the phytoplankton is indicated, and reference made
to the relative abundance of the more characteristic Diatoms. Professor Cleve has published at different
times the results of his examination of a large number of plankton samples collected near the surface
along various steamer-routes in the North Sea. In his treatise on * The Seasonal Distribution of Atlantic
Plankton Organisms” are to be found many records of their occurrence at various points near the east
coast of Scotland. His observations are of great value and interest, but, so far as the east coast of Scotland
is concerned, the records are too few and isolated to afford a satisfactory basis for comparison.
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We have, therefore, endeavoured during the early stages of the present investigations to obtain as
much information as possible about the distribution of the plankton organisms in the sea adjoining the
east coast of Scotland. The series of collections made during visits of the Goldsecker to localities near
the coast has done much to supply this information ; but, owing to the stormy weather prevalent
tnroughout the year, plankton collections from the open sea have been rarely obtained, and definite
comparisons of the conditions in the open sea and near shore are not, in the meantime, possible.

Much light is thrown on the general features of the plankton of the open sea by the collections made
during the quarterly cruises; these, however, are confined to the northern part of the area, and it is
evident that their value would be much enhanced by supplementary observations during the intervening
periods.

The results of the examination of the micro-plankton of samples obtained during 1902-3 is shown
in the accompanying tables. In Tables I. and IL., the collections made in the Faeroe-Shetland Channel
during the quarterly cruises are treated separately; in the remaining tables the samples dealt with have
been collected at various positions in the North Sea visited by the (Goldsecker and the Jackal during
quarterly cruises or at other times.

Tuar Faproe-SHuTLAND CHANNEL.

The composition and distribution of the plankton associations present in the Faeroe-Shetland Channel
must be largely influenced by three hydrographical factors : (1) The strength and volume of the Atlantic
water flowing northwards through the channel ; (2) the drifting of the surface waters under the influence
of local winds ; (3) the invasion of the channel by a southward flowing current proceeding from the
Norwegian Sea.

Of these factors the first has the most important influence on the composition of the plankton, for the
great northward-flowing current carries with it the pelagic organisms inhabiting the waters of the North
Atlantic Ocean. To estimate the extent of this influence it is necessary to know what associations of
plankton organisms prevail in the Atlantic waters to the south and west of the Faeroe-Shetland Channel
at different seasons of the year. Unfortunately, we have no direct observations for the year 1903, but,
from the accounts published by Ostenfeld® of the results of the examination of a large number of surface
samples collected on board steamers in the North Atlantic during 1897-99, information may be obtained
as to the conditions likely to prevail during succeeding years. Ostenfeld has summarised the main
features of the changes taking place in the plankton of this region as follows :—

“ During winter (December—April) a poor Discoplankton occurs, consisting mostly of species of
Coscinodiscus, intermixed with a great many other species which occur singly ; during spring a rich
Chaetoplankton and frequently a Nitzschiaplankton are met with ; the former is characterised by the
presence of, e.g., Chaetoceras atlanticum and decipiens and the latter by Nitzschia seriata and delicatissima

and the small Chacetoceras schiittii aff. and pelagicum.t Later in the summer these planktons are succeeded
by Scoticaplankton, consisting mainly of the species of Ceratium ; sometimes the Peridiniaces are replaced

* C. ¥. Wandel and C. Ostenfeld, Iagttagelser over Overfladevandets Temperatur, Saltholdighed og Plankton paa
islandske og gronlandske Skibsrouter i 1897. K&benhavn, 1898.

Martin Knudsen and C. Ostenfeld, Iagttagelser over Overfladevandets Temperatur, Saltholdighed og Plankton paa
islandske og grénlandske Skibsrouter i 1898. Koébenhavn, 1399,

Martin Knudsen and C. Ostenfeld, Iagttagelser over Overfladevandets Temperatur, Saltholdighed og Plankton paa
islandske og gronlandske Skibsrouter i 1899, Kobenhavn, 1900,

t T consider Chaetoceras schiittii aff. as = Chaetoceras Willei, and Chaetoceras pelagicuimn as = Chaetoceras Ostenfeldiy,
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by Rhizosolenia styliformis and several other species, and a Styliplankton is produced. Towards autumn
Halosphaera viridis is met with in these associations. and it holds out beyond autumn, and after the other
~ forms have disappeared it occurs as a Sphaeraplankton which during the winter occurs together with the
Discoplankton or is replaced by it.”

The following account of the composition of the plankton found in the Faeroe-Shetland Channel
during the quarterly cruises will enable one to realise how far the changes taking place there coincide with
the probable order of succession in the waters of the North Atlantic Ocean as indicated by Ostenfeld.

December, 1902.—Table I.—The plankton gatherings from the Faeroe-Shetland Channel are only five
in number, and are confined to surface hauls. In composition the plankton is remarkably uniform, and may
be regarded as a mixture of Sphaera- and Discoplankton, the predominant species being : Halosphaera
viridis, Coscinodiscus oculus iridis and C. radiatus, Thalassiothriz longissima and Ceratium tripos.
Associated with these, but far less abundant, we find a number of Diatoms and Peridineae of an almost
entirely oceanic type, viz., Chaetoceras atlanticum and C. decipiens, Euodia cuneiformis, Rhizosolenia styli-
formis, Ceratium furca, C. fusus, C. horridum, and C. reticulatum, Isolated examples of several species of
Radiolarians occur at Stations 14, 15 and 17, but few were present at Stations 13 and 19. It is noticeable
that the various species of Diatoms are found in greatest quantity at Stations 15, 17 and 19, in water of a
lower temperature and lower salinity than that prevailing at Stations 13 and 14.

May-June, 1903.—Table I.—Of the two plankton associations present in the December gatherings one,
the Sphaeraplankton, has disappeared, and a Chaetoplankton with Chaefoceras decipiens as the predominant
species has spread over the whole area of the Faeroe-Shetland Channel. The species of Coscinodiscus
forming the Discoplankton of December are still well represented, but Thalassiothriz longissima and
Chacetoceras atlanticum have both disappeared, and Ceratium ¢ripos is present in reduced numbers.

Ostenfeld in describing the Nitzschiaplankton that frequently appears in spring in the waters of the
North Atlantic Ocean, mentions four Diatoms as peculiarly characteristic of this association, viz.,
Chaetoceras Ostenfeldii, C. Willei, Nitzschia seriata and N. delicatissima. In Table L. the distribution of
these Diatoms in the Faeroe-Shetland Channel in May-June is shown, and it is evident that a quite
characteristic Nitzschiaplankton is present, but that it is confined to a zone of water situated towards the
south side of the channel, and corresponding in position to Stations 134, 144, 198 and 20A. The water
at these stations is distinguished by a high temperature and a high degree of salinity. In the area
containing the Nitzschiaplankton two Diatoms are present, viz., Bacteriastrum delicatulum and Dacty-
liosolen antarcticus. Both species belong to a series of forms of southern origin, never found endemic in
the waters of the North Sea nor in the Norwegian Sea, but, having a special capacity for making long
journeys floating in the plankton, they are carried every year far to the northward in the waters of the
Gulf stream. It is noteworthy that their distribution in the Faeroe-Shetland Channel during May-June
is limited to the water containing the Nitzschiaplankton.

An association of plankton organisms occurs intermingled with the Nitzschiaplankton but occupying
a wider area, though confined to the southern half of the Faeroe-Shetland Channel. It is characterised by
an abundance of the Diatom Rhizosolenia alata associated with Rhizosolenia semispina and Thalassiosira

gravida and several species of Peridineae,

The northern half of the Faeroe-Shetland Channel is occupied by a plankton comparatively poor in
species, a plankton which may be considered a mixed Chaeto- and Discoplankton, and. containing Chaeto-
ceras boreale together with C. decipiens. Species of Peridineae are well represented but do not occur in

great quantity.
18577
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The hydrographical observations made in the Faeroe-Shetland Channel during the May cruise indicate
that the water in the southern half of the Channel possesses a higher salinity and temperature than is
found prevailing further to the north and this is correlated with a marked difference in the plankton
associations present in these two regions, the southern association being of a more pronounced Atlantic
type.

In the collections made during December, 1902, neritic species of Diatoms were absent, but in May—
June they appear in the plankton. In the collections from the south side of the channel neritic Diatoms,
characteristic of the coast plankton of the Shetlands, make their appearance at Stations 134, 144, 198 and
20a. Typical forms are: Chaetoceras constrictum and C. contortum, Rhizosolenia Stolterfothii, Thalassio-
thriz Frauenfeldii, and a small variety of Cerataulina Bergonii. The extensive distribution of these neritic
species in the sea to the north of the Shetlands and their occurrence so far from land are noteworthy, and
would seem to indicate the presence of currents producing a northerly movement of the water throughout
this area.

From the absence of neritic species in the collections obtained at Stations 16 and 17, it is evident that
the neritic Diatom flora of the Faeroe Islands is confined during May to the immediate neighbourhood of
the land, and, in this respect, a marked contrast is presented to the wide distribution of neritic forms in
the sea to the north of the Shetlands.

In most of the samples obtained during the May cruise Peridineae are well represented. Ceratium
longipes, which was absent from the December gatherings, is now widely distributed though not usually
present in great quantity., Ceratium macroceros occurs very rarvely. Peridinium depressum is generally
rare, but is found in considerable numbers at Station 21A to the west of the Shetlands.

August, 1903 —Tables I., II.—The Chaetoplankton so widespread during the early summer has now
almost disappeared from all the central regions of the Faeroe-Shetland Channel, though it is still in
evidence towards the north margin of the Channel at Stations 16 and 17. The Discoplankton likewise
has died out, and Coscinodiscus oculus iridis and (. radiatus are now represented by isolated examples.
Of the Nitzschiaplankton no trace remains,

Over a great extent of the Faeroe-Shetland Channel a plankton now prevails in which the
Peridineae play the principal réle, the Diatoms being represented by examples of such typical North
Atlantic species as Chaetoceras convolutum, C. criophilum, and C. currens, Corethron criophilum
and Thalassiothriz longissima. The species of Peridineae occurring in greatest quantity are: Ceratium
furca, C. fusus, C. longipes, and C. tripos.  Ceratium horridum is rare, except on the south side of the
Channel at Stations 194, 198, 204 and 21a, where it is present in considerable quantity. Dinophysis
acuta, Peridinium depressum, P. divergens, and P. ovatum occur associated with the above-mentioned
species, but occupy a very subordinate position, and are entirely wanting in several of the samples. Two
species of Radiolarians, Plagiacantha arachnoides and a species of Acanthometron, are present in some
quantity at several localities, and the Tintinnae are represented by Cyttarocylis denticulata and Ptychocylis
urnula, both species occurring in moderate abundance in nearly all the collections.

The same association of species of Rhizosolenia as was found in the southern part of the Faeroe-
Shetland Channel during May is still noticeable in August, but its area of distribution has extended
northwards as far as Stations 154 and 184, so that it is now spread over all the central and southern parts
of the Channel.

The modification of the plankton communities by the introduction of neritic species as the
neighbourhood of land is approached is very noticeable at Stations 16 and 17 to the east of the Faerce
Islands. This is especially the case at Station 16, where the samples contain a rich plankton of such
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characteristic neritic species as Chaetoceras constrictum, C. contortum, C.debile and Thalassiothriz Frauenfeldii.
In the collections taken at stations 16 and 17 during the May cruise no neritic species were detected, and
it is evident that the plankton of the east coast of the Faeroes has now extended further seawards. On
the other hand, although examples of neritic plankton Diatoms were found in May widely distributed
in the sea to the north of the Shetlands, in August they do not occur, and the collections from
Stations 134, 144, 198 and 204 contain no forms of undoubted neritic origin.

During the August cruise a series of vertical hauls were made with the Nansen closing-net at several
stations and from various depths. All the collections obtained in this way contain examples of the same
organisms as are found in the over-lying water ; but they appear in very much. reduced numbers, and in
the deeper regions occur but rarely. Vertical hauls were made at stations 14a from 650 m. - 550 m. and
from 300m.-200m.; in both collections Diatoms were wanting except for the presence of a few
examples of Coscinodiscus radiatus., The Peridineae of the higher water-layers scarcely occur, but
Ceratium arcticum, a species of northern or arctic origin, is present in both samples. A silicoflagellate,
Dictyocha speculum, occurs in noticeable quantity, and in both hauls several species of Radiolarians
are present, together with examples of Cyttarocylis denticulata and Globigerina bulloides. The
collections made at Station 154 at a depth of from 650 m.— 550 m. contain a larger number of species
of Diatoms, but all, with the exception of Coscinodiscus oculus iridis and C. radiatus, are poorly
represented. Peridineae occur in moderate quantity, and Ceratium arcticum is here likewise a noticeable
feature. At Station 184 a vertical haul was made from 360m.-260m. Except for the presence of a number
of examples of Coscinodiscus radiatus, Ceratium arcticum and Cyttarocylis denticulata, Diatoms, Peridineae
and Radiolarians are almost entirely wanting, In a gathering from 220 m.-120 m. taken at the same
station, Ceratium arcticum is again present, together with an increased number of representatives of the
other groups. The deep-water vertical hauls taken at other stations during the August cruise present
much the same features as those described above, but Ceratium arcticum is wanting in the collection from
350m.-250m. at Station 194, although it is present at Stations 18 and 198 at very much the same depth.

November, 1903.—Table IL.—-Owing to the unfavourable weather prevailing during the month of
November, collections of plankton were obtained from only two stations in the Faeroe-Shetland Channel ; but
these gatherings are sufficient to show that the composition of the plankton is almost identical with that
present in December, 1902. Halosphewra viridis, which is absent from the plankton during May and August,
has now reappeared, and it is associated with species of Diatoms and Peridineae similar to those characteristic
of the plankton samples collected in December of the previous year. A marked increase is also evident in
the number of species of Radiolarians, and the representatives of the Protozoa are similar to those found
in the collections for December, 1902.

If we now compare the order of succession and the time of appearance of the plankton associations
present in collections made in the Faeroe-Shetland Channel from December, 1902, to November, 1903,
with that indicated by Ostenfeld as characteristic of the open water of the North Atlantic Ocean, a marked
correspondence is seen to exist. The presence of a mixed Disco- and Sphaeraplankton in December, the
appearance of the Nitzschiaplankton in May, the predominance of species of Ceratium in August, and the
reappearance of the Disco- and Sphaeraplankton in November, agrees entirely with the changes taking
place in the region investigated by Ostenfeld.

The large volume of Atlantic water entering the Faeroe-Shetland Channel from the westward
evidently carries with it the plankton associations of the North Atlantic Ocean, together with a numker of
species of a more southern origin. The extent to which these plankton associations are represented and
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the frequency of occurrence of the southern forms will, no doubt, vary according to the volume of Atlantic
water passing northwards through the Channel.

The study of the distribution of an individual species is often of much interest in connection with
hydrographical investigations. The Diatom, Coscinodiscus oculus iridis is a commonly occurring species
over a wide area of the North Atlantic Ocean and the Norwegian North Sea. It finds its optimum
conditions of life in the colder waters of the sea, and in the Gulf Stream its yearly maximum corresponds
with the period of minimum temperature. As the temperature rises during spring and summer this
Diatom disappears from the warmer waters ; its maximum tends to move northwards and is then frequently
to be found in the limiting layers between warm and cold currents. The effect of rising temperature in
displacing the area of distribution of this Diatom is well illustrated by a comparison of its distribution in
the Faeroe-Shetland Channel at different seasons of the year.

Ceratium arcticum is an organism of a yet more northerly type. It has its maximum in the Arctic
Seas, where it is present in great abundance, and it is widely distributed in the surface waters of the north
and west parts of the Norwegian North Sea. It is not found as a native anywhere in the warmer currents
of the Gulf Stream and we may consider its occurrence in the Faeroe-Shetland Channel as denoting the
presence of water of a northern origin. No example of Ceratium arcticum was detected in collections
obtained from the surface in the Faeroe-Shetland Channel or in the vertical hauls from a depth of
100 m. to the surface, but it was present in varying quantity in all hauls from greater depths, except at
Station 194, where it did not occur in the sample from 350 m. — 250 m. The hydrographical observations
made during the August cruise appear to indicate that the deep-water plankton samples have usually been
obtained from water whose probable source of origin is the Norwegian North Sea, and the presence of
Ceratium arcticum may be held to support this view, while its absence in one of the collections made at
Station 194 is in harmony with the hydrographical results, as these indicate the presence of Atlantic
water extending to a considerable depth at that position.

The associations of neritic Diatoms characteristic of the coast waters of the Faeroe and Shetland
{slands, if carried out to sea, may give information as to the presence and the direction of flow of
currents, and the probable origin of the water in which the organisms occur ; but, in the meantime, our
knowledge of the plankton flora of the coasts of the Shetland Islands is too imperfect to permit of quite
definite statements as to the source whence these have come.

TeeE NorTHERN PART oF THE NORTH SEA.

May, 1903.—Table III.—The plankton of the collections obtained at stations visited during the
quarterly cruise in May exhibits a considerable diversity of type. At Stations 2, 3, 4 and 5 a plankton
prevails comparatively poor in species and small in bulk. Halosphaera viridis is present in quantity but
Diatoms are poorly represented, Coscinodiscus radiatus being the only species of common occurrence.
Chaetoceras decipiens, so prevalent elsewhere in the North Sea during May, is here usually rare or absent.
Peridineae are fairly abundant, Peridinium depressum being the most conspicuous form ; while Ceratium
Surca, C. fusus, C.longipes and C. tripes occur in moderate quantity. The plankton, though comparatively
scanty, bears a marked resemblance to that occupying the southern margin of the Faeroe-Shetland Channel
and its presence here may be considered as an indication of the influence of Atlantic water.

At Stations 6 and 7 the plankton in its general features corresponds to that found at the preceeding
stations, but Halosphaera is absent from both hauls at Station 7, and occurs rarely at Station 6.
Chaetoceras decipiens, on the other hand, is present in quantity. Especially noticeable, however, is the
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great abundance at hoth stations of a small variety of Cerataulina Bergonit, a variety which I am inclined
to consider a typical form of the coast plankton of the Shetland Islands. Except for its appearance at
Stations 6 and 7, it has been found only in samples collected in the neighbourhood of the Shetland
Islands, where it occurs in very great profusion. It seems probable therefore that the numerous examples
of this Diatom found at Stations 6 and 7 had been drifted eastwards from the Shetland Islands in the
waters of the Gulf Stream.

At Station 8 we enter an area where Peridineae predominate in the plankton and Diatoms are poorly
represented, and this type of plankton continues with only slight modifications from Stations § to 12.
Two important Peridineal associations, Longipesplankton and Triposplankton, are almost equally well
represented in the plankton of this region. The Longipesplankton (Northern Peridinial Plankton,
Ostenfeld) is usually distinguished by the prevalence of Ceratium longipes, Peridinium depressum, I.
ovatum and P. paltidum, while Ceratium tripos, C. macroceros, C. furca, C. fusus, Peridinium divergens
and Dinophysis acuta are characteristic forms of the Triposplankton. The species of the Longipesplankton
are of a northern type, and this plankton community has its centre of distribution in the colder waters of
the North Atlantic and Norwegian North Sea ; while the Triposplankton is found in warmer waters and
has its greatest distribution in regions of the sea further to the south.

At Stations 11 and 12, as the Faeroe-Shetland Channel is approached, the plankton retains much the
same composition, but the characteristic forms of the Longipes- and Triposplanktons are much reduced in
numbers.

At Station 21, to the north-west of Fair Isle, the small Cerataulina bergonii appears in quantity,
while at Station 22 the plankton contains large numbers of Nitzschia seriata and Rhizosolenia styliformis.

The collections obtained during the quarterly cruise in May were supplemented by a series of samples
from stations in a central area of the North Sea further to the south. These stations were visited by the
Gloldseeker towards the end of May, and samples of the plankton were obtained at each position by means
of vertical and horizontal hauls. In Table IIL. the stations visited by the Goldseeker are distinguished from
those of the quarterly cruise by the letter G- placed before the number of the station. The composition of
the plankton throughout the area differs considerably from that found in the more northern regions of the
North Sea.

At Station G1 in latitude 56° 02’ N. Triposplankton prevails. The Diatoms in greatest abundance
are the oceanic species, Chaetoceras decipiens and Rhizosolenia semispina ; while a number of neritic forms
are also present in the plankton, though, strangely enough, several of the latter do not occur on the
surface but appear to be confined to the deeper strata. The neritic species are represented by Cerataulina
Bergonii, Chaetoceras debile, Lauderia borealis, Rhizosolenia shrubsolei and R. stolterforlthii.

At Stations G2, G3, G4 and G5 the plankton has much the same composition as at Station G1, but
the Triposplankton is here almost confined to the surface water, while the neritic Diatoms are generally
present in both vertical and surface hauls. Ceratium macroceros, one of the characteristic forms of the
Triposplankton, is entirely wanting at Stations G5 and G6.

At Stations G7 and G8 the Peridineae have almost disappeared from the plankton, and neritic
Diatoms occur but rarely. The oceanic Chaetoceras decipiens and Coscinodiscus radiatus are, however,
present in large numbers, and Nitzschia seriata appears in great quantity at Station 7. Halosphaera
viridis is also of common occurrence in the surface waters at both stations.

At Stations G9 and G10, except for the presence of large numbers of Halosphaera and many
examples of Coscinodiscus radiatus, the plankton is extremely scanty, and the characteristic forms of the
Triposplankton are almost entirely wanting. ; 4
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From the preceeding summary of the composition of the plankton collected in the North Sea in the
latter part of May it is evident that a Triposplankton prevails over a very wide region. Towards the
north between 61° and 62° N, latitude Longipesplankton occurs associated with the Triposplankton, while
further to the south between 56° and 59° N. latitude the Triposplankton is combined with a mixed
association of oceanic and neritic Diatoms. In the samples from the west side of the central area a marked
reduction in numbers of both Diatoms and Peridineae is apparent until at Stations G9 and G10 an almost
pure Sphaeraplankton prevails. In the region to the south and east of the Shetland Islands the plankton
assumes a character which suggests the influence of Atlantic water.

August, 1903.— Table I'V. shows the distribution of the plankton organisms found at stations visited
during the quarterly cruise in August.

At Station 1 in the Moray Firth the plankton is of a distinctly neritic type. Chaetoceras decipiens
and other oceanic Diatoms are found in quantity, but the majority of the diatoms present are neritic
forms characteristic of coastal waters. The neritic species occurring most frequently at Station 1 are
Chaetoceras contortum, Rhizosolenia shrubsolei, and Thalassiosira gravida, while Chaetoceras debile,
Coscinosira polychorda, and Guinardia flaccida are also present in moderate numbers. The Peridineae
are fairly abundant, Ceratium longipes being the predominant species.

Stations 2, 3, 4, 5, 21, and 26 may be grouped together, as the collections from all these stations
contain plankton of much the same composition. In this plankton species of Peridineae characteristic of
Tripos- and Longipesplankton predominate, but numerous Diatoms, partly of neritic, partly of an oceanic
type are also present. Rhizosolenia alata occurs in great quantity in all the samples, and Chaetoceras
decipiens appears frequently, while Chaefoceras boreale, C. debile, Coscinodiscus radiatus, Guinardia
Maccida, Lauderia borealis, Rhizosolenia shrubsolei, and R. styliformis are present in nearly all the
collections.

At Stations 6, 7, 9, and 10 a plankton of a somewhat different type is met with. Tripos- and
Longipesplankton still predominate, but Rhizosolenia alata, in great quantity, is almost the only Diatom
occurring in these samples. Two species of Radiolarians are present, and Cyttarocylis denticulata occurs
frequently in most of the collections.

At Station 8 vertical hauls were made with the Nansen closing-net from depths of 355 m.—300 m. and
from 200 m.—100 m. Diatoms and Peridineae occur rarely, a few samples of Coscinodiscus radiatus
representing the former group. In the collection from 200 m.— 100 m. the chief constituents of the
plankton are Profocystis tridens and Clyttarocylis denticulata. Tt is noticeable that although Rhizosolenia
alata is present in great abundance at Station 8 in the vertical haul from 100 m. to the surface, it is
absent on the surface. In like manner several species of Peridineae appear to be wanting on the surface
although present in the deeper strata. The hydrographical observations indicate that a layer of water of
comparatively low salinity (30-29) occupies the surface at Station 8.

At Station 11 Triposplankton still prevails, but the characteristic forms of the Longipesplankton show
a reduction in number. Few species of Diatoms occur, but Corethron criophilum, a visitor of southern
origin, is present in quantity in both samples.
At Station 12, situated to the north of the Shetland Islands, Rhizosolenia alata is absent and the
Peridineae of the Tripos- and Longipesplankton are less numerous. On the other hand, Rhizosolenia
semispina makes its appearance in these samples in great abundance.

The plankton collected at Stations 23 and 24 is peculiar as the water at these stations is occupied
almost exclusively by a rich Triposplankton and Diatoms are exceedingly rare.
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The supplementary cruise undertaken by the Goldseeker in May was not repeated in August, so
that observations from the more central area of the North Sea are wanting. It is quite evident,
however, that the Triposplankton so prevalent in the North Sea in May still extends over a wide
region as it is the dominant association of almost all the plankton samples collected during the
August cruise.

At the more northerly stations the Triposplankton is associated with Longipesplankton, as was
the case in May, but in August a distinet Longipesplankton is also found at the stations to the
south of the Shetland Islands, and extends as far as Station 1 in the Moray Firth.

The Sphaeraplankton has disappeared from the entire area, for no example of Halosphaera viridis
was detected in any of the samples.

Comparatively few species of Diatoms are present in the collections except along the section from
Stations 1 to 5 and at Station 21 to the north-west of the Fair Isle where the plankton contains a number
of neritic and oceanic Diatoms. In August the most conspicuous Diatom in the plankton is Rhizosolenia
alata, which is present in the majority of the collections and usually in great abundance. In certain areas,
as at Stations 6, 7, 9 and 10, Rhizosolenia alata is almost the only representative of the Diatoms, and at
Stations 23 and 24 the water is occupied almost exclusively by a rich Triposplankton and Diatoms are
exceedingly rare.

November 1903 Table V.—The samples of plankton collected in the North Sea during the quarterly
cruise in November are limited to vertical and surface hauls from eleven stations, all situated in the north-
west area.

In the collection for November the Diatoms are represented by an increascd number of species, but
with the exception of Chaetoceras decipiens, Coscinodiscus radiatus, and Rhizosolenia styliformis, they are
mostly of rare occurrence. Rhizosolenia alata has declined very greatly in numbers, and is no longer a
predominant form.

At Stations 1, 2, 21 and 26, Peridineae are few in number, but become more numerous at Stations 3
and 4, and at all the remaining stations a rich Triposplankton is found. Longipesplankton, on the
contrary, is poorly represented, the characteristic forms appearing in very much reduced numbers.
Halosphaera wviridis, entirely wanting in the August collections, has now reappeared, and forms a
conspicuous feature in all the samples.

When we compare the plankton of the North Sea with that found in the Faeroe-Shetland Channel it
becomes evident that the changes in the character of the plankton in the North Sea are much less
pronounced, and associations of plankton organisms once formed tend to persist with only slight
modifications throughout the summer and autumn. The great current of Atlantic water flowing through
the Faerve-Shetland Channel is constantly bringing in new forms and new associations, and this tends to
prevent the formation of an indigenous plankton. In the comparatively still waters of the North Sea
plankton associations are formed which may be regarded as probably indigenous, and these can persist
for a lengthened period of time.

The great majority of the organisms found in the plankton of the North Sea and the Faeroe-
Shetland are common to both districts, but there are others which are peculiar to the warmer waters of the
Gulf Streamn, and if found in the North Sea may be looked upon as invaders that have been carried in by
currents of Atlantic water. As examples of these invaders may be mentioned the Diatoms, Corethron
eriophilum, Dactyliosolen antarcticus and 1). mediterraneus, and Enodia cuneiformis, and the occurrence of
any of these forms in samples from the North Sea may be regarded as an indication of the presence of
water of Atlantic origin. Species of Peridineae as, e.g., Peridinium reticulatum, Dinophysis homunculus,
and Gonyaulax polygramma, may be employed in like manner, but the Radiolarians supply by far the
largest number of forms peculiar to the Faeroe-Shetland Channel and characteristic of its waters.
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TasrLe I.—continued.
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Dinophysis acuta, Ehbg, .. S .
— homunculus, Clap, et Lachm,
—_ rotundata, Clap. et Lachm.
Diplopsalis lenticula, Bergh,
Gonyaulax polygramma, Stein ., 5
— spinifera (Cl, et L,), Diesing
Peridinium depressum, Bail,
— divergens, Ehbg, —
- oceanicum (Vanh,) Jérg ..
—_ ovatum, Pouchet .. &
— pallidum, Ostf, “
—_ pellucidum (Bergh) Schiitt,

SILICOFLAGELLATAE,
Dictyocha fibula, Ehbg, .. e S
— speculum, Ehbg, & ¥

RADIOLARIA.,
Acanthochiasma Krohnii, Hkl, ., NE
Acanthometron elasticum, HkI ., %

. sp. .. . .

. . T 5 ec ce c 4+ + 1
. . . % + + -+ g . r
= ot . g rr . b ¥ ve
. - . ? r b . e
. . r + 4 + T 4 .
s i i + 2 r i 57
r r oy = o rr r
+ ¢ [ [ ce "
i r . + : - rr i 2 S 5 r r
. & o g - r < r r . r
* S o + + + : §
. . . . . G~ T
. > v r o
. r r o + r . . .
[ ¢ 4] ce r r +
v . 7 - 5 . r r
. . 5 5 5 4 o
i I T | s i = .
= . s o b . ¥ +
» r r " o N rr . T
r T r | i A v =
i B 4 . ] y 4 £ Ea
5 . . . S + +
os - o . + + .
& . > = r - 4 i
4 5 . . = r 5
5 i 4 r r & v v T

35

36
37
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TasLe I.—continued.
SHETLAND CHANNEL, 1902-1903.
18A. 19a, 198, 204, 214, 134, 14A. I 16A, 1568,
31/5. 31/5. 31/5. 31/5, 1/6. 18/8. 18/8. 18/8. 19/3.
80° 56’ N, 60° 41' N, 60° 45’ N, 60° 38" N 600 14’ N, 61° 16" N. 61° 18" N. 61° 27' N. 61° 39' N,
5°26° W, 40 31 W, 39 60° W, 3° 33 W, 293 W, 2008 W, 2959 W, 30 4%’ W, 49 45 W,
438-0, | 100-0, Q0. 200-0. | 100-0 0. 100-0, 0. 100-0. 0, 100-0. 0. 100-0. 0, 6560-550.] 300-200.,] 100-0. 0. 650-560.] 100-0. 0. 220-170.] 100-0, 0.
=012 0°'72
Ga.t] . 70°20 00°48| 7047 7°°68 8070 7°°90 80724 603t 59°22 | 70°83 m%t g0°18 5;3%% 80709
a o k= ’ 706 % : ¢ : ’ : .| 6022 88 . . . o | =709 : ’
400 m, |-8°728, p 872 | “go-gg, |50 g, | 8796, | _go-0p, | 9°°08. | po-gp | 9°°66. | ‘go-gg | 9°°26. | 1govgy | 10°°07. Zo's | -0 06, |- 100°07. | 10°°97.| D10'05 [~ 100792 | 10°°02 | Ty | 100717, | 1001
-8°°26 at at 150 m,
500 m 600 m
s 35°92 34'92 | 35°20 35°26 3531 08
at | 35° e 34° : " T : : 35°26 ; 35°23 : 34°00 | 35°07 | 35°23 > 34'04 | 3526 ’ 35'08 | 85724 .
00m. | -3, S5°20. | u5°28, [-35°28. | 36°38. | _5pigg, | 534 | 35-ag | 36°3. | g5egg | 36°33. | g5°7g, | A6°10. | '3s'g0, [~35°10.|—36°10, | 3071 | '3g 04| 3523, | 36°% |35z, | 35719, | 36718
-0 &l |
]
|
3B rr r e g ¢ c ¥ ce + r o + ¥ + 3
36 rr ¢ c ¢ e =+ p of r rr T + r
n
a8 + T . .
39 c r + o r £ ¥ T T r : 4 r
40 r + -
41 2 r rr e
42 <+ + = r r + T
43 T g + > + +
44 o &
45 rr r r . ¥ o ] + ¢ r + . + c r + - r r
46 r T T 5 4 b3 + + + r T + + r + + r r
47 rr rr r r e . r r r
48 e T r
49 T + =+ g + o+ . A g r ¢ r r r + + ot r r r
i1 r r T z r r T r
£ r o r + + + + r + rr - (] ce + [\] c 4+ P +
r : + r T T + T T = + +
- rr
+ b 5 r rr *a
rr . T IT -l r 3 rr rr IT
= r 2 + 5
r T (4 + r + c -+ + T » r rr Ee
T o .0 r » r r rr T 144 : o
V e 5
+ o Ir r r + c + c . . o T
T e r + . Ir . . T r
r 4 . r e e .
. . e e IT .. . . s rr
: 1 rr e IT o+ + . .
e . . . r r . e .. r e
r i : 4 = T . T T r r r rr
. .- . . + + . c c c c c r

2A2




184 NORTH SEA INVESTIGATIONS—PLANKTON.,

TasrLe L—continued.
THE FAEROE-

BERGn i we e - e 13. 14, 15. 17. 19 13A. 14a. 15A. 15B. 16. i
Date . o W vo | 10/22, 10/12 1112, 1112, 11/12, 29/5, 29/5. 30/5. 30/6. 30/6. 31/6.
Position | Latitude .. .. |6I°10' N, } 61°23' N, 6%0 38'N, | 61°13' N, 6{0)03§N t})}f 11’ N, 6100 20’ N. 6100 3l' N, ﬁg’ 40’ N, 6]‘: 46" N, Blg’ 13’ N,
Longitude .. .. |2009' W, 3926’ W,[4°30° W.|6°34' W.|4°26' W. 2000 W, 3°06° W. 4°08'W. 6° 09" W, 5° 60" W. 6°34' W,
Depth in Metres € X8 0. 0. 0, 0. 0. 100 0. 0. 100-0, 0. 100-0. 0. 100-0. 0. 100-0, 0. 100-0. 0.
Temperature©C. .. .| 9045, | a5 | oo | w6 | eoss | ok | oovee | S0 | soves |0 | somn | TR | oree | ST | o1 | SO, | eovse
Salinity—pro Mille .. .. | 3537 | 3030 | soan | sses | sis | BT | soan | BN | s0me | 5% | s | B8 | s | B | sos | B | 5s,
RADIOLARIA—conl,
Acanthostaurus Nordgaardii, Jérg, .. e v . T rr e o 3 e . L = 70
— pallidus (C. et L.) var.subulata r o - + i n
Actinomma sp. A o . . . . . . i 72
Aulacantha scolymantha, Hkl. .. b i rr 73
Chaenicosphaera Murrayana, Hkl, .. ot i i i r 74
Challengeron armatum, Borg. .. (8 L . T 75
— Balfouri, Hkl 76
— zetlandica, Wolf, .. & e ve o | bri
Dictyoceras xiphiphorum, Jérg. T . . “ r 78
Dictyophimus Clevei, Jérg. ok 2 i e " = r 79
— gracilipes, Bail. .. - . . s T . . . o . e e as e s . " . . 80
Eueyrtidium seriatum, Jérg. ..° .. .. . rr . rr . . 81
Euphysetta sp. . . . . . .- . 82
Euscenium tricolpium, Hkl i & e o o rr r r . 83
Gazelletta sp. .. A e e i o . e o8 . 84
Hexacontium enthacanthum, J5rg. . r 8
— pachydermum, Jérg. .. . T r rr
Lithelius minor, Jérg. - = % = T ' 4 £ r
Litholophus ligurinus, Hkl. e 5 o . o T o B rr = e r
Lithomelissa sp. F:
Peridium hystrix, Jérg. .. . . g . . s T
Phorticium pylonium, Hkl. 7 X i = s Y T
Plagiacantha arachnoides, Clap. et Lachm, .. ot
Protocystis tridens (HkL) .. o A o o rr 2
—_ xiphodon (Hkl) . s e iy T 5 T r b |
Rhizoplegma boreale, Clev. e n o o o + + +
PROTOZOA. r
Cyttarocylis denticulata (Ehbg.) ST = ! r r e e ‘ + e ¢ ce ce r + ? rr
Dictyocysta elegans, Ehbg, wa = »e o . IT r I &
Globigerina bulloides, d'Orb. .. Fie S + o~ r P b r ‘ 4 4 r + r
Ptychocylis urnula (Clap, et Lachm,) .. e S rr o + A= A
Tintinuus acuminatus (Clap, et Lachm,) .. 'y “a r ! T
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18A. 194, 198. 204, 214, 13a. 144. 154. 15B.
3155, 31/5. 31/6. 31/5. 1/, 188, 1848, 182, 198,
60° 56' N. 60° 41’ N. 60° 45' N, 60° 38' N, 80° 14' N, 61° 16’ X. 61018’ N. 610 27' N. 610 29° N.
50 28 W, 4031' W, 30 G0° W, 30 337 W, 20 39 W, 2008' W, 2969 W. 40 42 W, 1045 W.
4380, | 100-0.| 0. | e00-0.| 100-0.| o0 J100-0.| o J100-0.| o |wo-o| o | 1000 | o [Jes0-550,300-200{ 100-0. | 0. |eso-sz0] 100-0. | o [220-170] 100-0. | 0.
-00°12 0072
S | om0 0048 | 7047 70°58 8070 090 8924 oo m, | 50-22 | 7008 s0m.| 8018 Sros| 000
at ¥ . =(e" ) . g . i e 1T ‘2 " H00 m. -22 5 ” m. b . -fo* . -
400 m, |-802g,| 8°'26. | Zgo-gg, [—gorgp.| 8798 | _‘go-gg | 9°'06. | go-p, | 9°°B6. | go-ag,| 9°'26. | _jpovay, | 10°°07-| Zgovgd |- 6o 95, |~ 100707, | 10°°97-| Z10°08| - 100792, | W2 Tt [~30017. | 10717
—~§0* 26, at at 160 m, a
500 m, 500 m
35°15
a6 | 35°23 | arepr | 34°92 | 85°20 | oreon | 95728 | wrens | 3681 | arvan | 86726 | on 3598 | arero | 34°00 | 35°07 | 35723 o | 3404 | 359 | axeoa | 35°08 | 35°28 | o
40 m. | -36°21. 85°27. | a5va8, |—n528. | 90'28: | 'ageay | 36734 | npegg, | 35798 |_y5igy | 35783 | 3599, | 36710 | ya-g0, (3510, | —35°10, | 3571 | 3a'nq | —35°0m. | 35723 | spras | ~3510, | 3710
- 3527,
%
70 | 5 3 - > e T " = P
|
7 ¢ 8 g . + - = r + i . .
|
72 | = r F r . ™ i e
73 . . e . .
T4 o ; .
% “ 5
76 = s
7 r -+ . m .s
78 5
79 . . . e
81 5 i
82 e Vi r A 5 kA o e
Iy rr rr rr
e r 2 L + 2 + + + +
r e + Ir + -
rr r re
“s .. ¢ .. e
(] oc & 3 T + T =+ r T + + B + o+ r
. . . . s .o rr
+ r ' 4 rr r r . -+ r L + + + b + +
r s rr r T r rr rr i
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NORTH SEA

TABLE IL

INVESTIGATIONS—PLANKTON,

THE

FAEROE-SHETLAND

Station . 16A. 16. 17. 18A.
Date . 19/8. 19/8. 20/8. 20/8.
Position | Latitude .. . J 61° 49’ N, 62° 00’ N. 61° 12’ N, 60° 57" N,
Longitude .. ' . B° 36" W. 612" W, 6933 W, 4T W,
Depth in Metres 100-0. 0. 100-0. 0. 100-0. 0. 360-260. | 220-120. | 100-0. 0.
— Bt e | | e | | e | ST e | e
o : 35°21 85°14 : 3528 : a5 3088 | a5
Salinity—pro Mille . ., S350, | - 36719 Zupeyg | 86714 Zagog. | 80726 | apo at%()ﬁﬁz%l asrog | 36728
CHLOROPHYCEAE,
Halosphaera viridis, Schmitz .. & S . . pe . 1
DIATOMACEAE,
Actinoptychus undulatus, Ehbg. s e rr rr . - 2
Asteromphalus heptactis, Ralfs, i . " 3
Bacteriastrum delicatulum, Clev, .. o . 2 i . . 4
Biddulphia Baileyi, W, 8m, .. o . . " »e 5
Cerataulina Bergonii, Perag, .. v 5 e Ir Ir ' 8
Chaetoceras atlanticum, Clev,.. .. .. .. Wl e T e . /f
— boreale Bail. = o = — rr + + r r i ] r 8
- boreale, var. Brightwellii o r 9
— constrictum, Gran, I - Epy gy .. ce ¢ ¢ + . 10
— contortum, Schiitt. W tes . . e "N cc ¢ 1
- convolutum, Castr. v o r r + r e + . I 53 12
—_ criophilum, Castr. . rr + +* r r r 13
-_ currens, Clev. Y i + + e r + + + r 1
— debile, Clev. o + o 15
- decipiens, Clev, = = rr ce ce c e r T + 16
— Ostenfeldii, Clev, .. o 17
- peruvianum, Brightw. .. e = o . 18
— Willei, Gran, . 19
— teres, Clev, .. .. s v o - r . . 20
Corethron eriophilum, Castr, .. o e ce + - c c : 3 + o 21
Coscinodiscus centralis, Ehbg... 22
—_ concinnus, W, Sm. . 23
— excentricus, Ehbg, r 24
—_ oculus iridis, Ehbg. by g r I
— radiatus, Ehbg, .. rr T + + r
Dactyliosolen antarcticus, Castr. .
— mediterraneus, var, tenuis, Clev, ., = . .
Euodia cuneiformis (Wallich) ., T
Hyalodiscus stelliger, Bail, ve 5 5 3
Nitzschia delicatissima, Clev, ..
— seriata, Clev. ..
— S e S
Paralia sulcata, (Ehbg.), Clev, .. = 5 = T r r
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TABLE II.
CHANNEL, AUGUST—NOVEMBER, 1903.
19A, 19B, 20A. 21A. 19B. 21A.
20/8. 21/8. 21/8. 21/8. 30/11. 30/11.
60° 40Y N, 60° 28" N, 60° 17’ N. 60° 02" N, 60° 22° N, 60° 04’ N.
49 50" W. 4002' W. 8086’ W. 80.15' 'W. 401 W, 3914 W,

600-500, | 350-250. | 100-0. 0. 548-460, | 320-220. | 100-0. 0. 215-115. |  100-00. 0. 100-0. 0, 200-100, 0. 76-0. 0.

s | Bl | el | o, s 353:%1 et | 288 | g, 5%33331. s mewm ] M nem | BN, 1 o | 98| v
1 ° ce ¢ e
2 .
3 T T e T 3
4 . 3 r r
b d . . er
6 rr & r T
7 o I T ¥ + - r
8 r rr r r r T
9 . . .
10
11 oe
12 rr + +
13 r . r £ %4 rr r = i r 2
14 . e . . < + r + . .
15 . . T . . . r
16 r v L T r T r r rr r [ o +
17 . . .o
18 T T rr r "
19 o . . = - e rr r
20 .
2] . . : 3 L r 5
22 T . Ir r . r r r + rr
23 ; D rr §a
24 T o . rr 7, rr i r ¢ +
2 » - o r r r
26 rr r r r r r r ¥ + + r
o7 rr r e r ] r r
28 rr . .s r x rr
29 . . . . rr ry r - rr
30 . . rr r
31 .
a2
33 + c . + r " o r . .
34 [ 4 i r




188 NORTH SEA INVESTIGATIONS—PLANKTON.

TasLe [I.—continued.

THE . FAEROE-SHETLAND

Station .. .. S o e iR 16A. 16. 17. : 18A.
Date v SLT o 5 v 19/8. 19/8. 20/8. 20/8.
Position { JORMR. 1 1 0 n| B B Toy -
Depth in Metres o o o K 100-0, 0. 100-0, 0. 100-0. 0. 360-260. | 220-120. | 100-0, Q.
Tomperature©C. 1. .. .. o | G| 1000 | 0% | 0w | BB | o at—aggsgnil ag 2;9’0?:12. A T
Slisigegrontie .. ... L BA T e UM oww | BN e f B0 a!ia‘_fz(ﬁ:m&. B | B
DIATOMACEAE—cont.
Rboaslaninflalie Bhw, 8= B0 oo L rr T T rr i 35
—_ T L R S SRR s s rr rr rr r 36
- Shrubsolei, Clev. .. 5 a7
— Stolterfothii, Perag. .
- styliformis, Btw.,,, g é i o s e s b ce ce ce ce + 39
Thalassiosira gravida, Clev. .. o i va v ey ii o Ve r r 40
Thalassiothrix Frauenfeldii, Grun. .. o= % o i i = e + a4 r 41
- longissima, Clev, et Grum... .. - .. .. ., - o r r T i + 42
PERIDINIALES,
Ceratium arcticum, Ehbg. ™ + t 43
—  arietinum, Clev. 4
SR T Gl R SR RS RPN (e r r ¢ r e 45
ey 3o i e LR R T SO R S o r r r re + e
- horridum, Clev. r r 4 47
—  lineatum (Ehbg.) 48
o IPleirhBatls BRE CRER L cral s E o L r + r r + s v 49
ot TR T T U SO S S e rr r r A% - 50
—  reticulatum (Pouchet) 51
i | LR T RE e o A i TR O & + T r r - + o 52
Dinophyeli aouth, Bttt 0ae 0 R L e = rr /A r iz r 53
- homunculus, Clap, et La.chm: : . -' 54
- rotundata, Olap, et Lachm, .. . L I e - T T 56
Diplopsalis lenticula, Bergh. .. .. ¥y .. r ¥ 56
Gonyaulax polygramma, Stein, r 57
- spinifera, (Ol. et L,) Diesing 58
Peridinium depressum, Bail, ., B tima »i ot s . o rr + + r r r 59
- R R B N . o e rr r I B0
- oceanicum, (Vanh,) Jorg. . . 61
- ovatum, Pouchet ., ., B sl e e 4s o + + + r r v 62
- pallidum, Qstf, .. * A - = ia i T ~ r r : rr 63
=~ . pelluciduny, (Bergh)Schtitt ., .. .. .. .. & o r T 64
SILICOFLAGELLATAE.
Dictyocha fibula, Ehbg, .. = & 1 ie " " = i rr 65
- speculum, Ehbg. .. A s d A o e & iy 7 ‘s . - T 66
RADIOLARIA,
Asanthochiasma Krohnii, HEI, 4
Acanthometron elasticum, Hkl, rr Tk 68
- sp. Lt T R R S S S S 5 T 4 ¢ i 69
Acanthostaurus Nordgaardii, Jorg. .. .. 1 70
- rallidus (C. et L.), var. subulata .. .. .. £ r n
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TaBrLE II.—continued.
CHANNEL, AUGUST—NOVEMBER, 1903.
19A, 19B. 20A. 21a. 198, 21A.
20/8. 21/8. 21/8. 21/8, 30/11. 30/11.
60° 40" N. 60° 26" N, 60° 17" N. 60° 02’ N. 60° 22" N. 60° 04" N,
4°50" W, 4°02' W, 3° 36 W. 8013 W, 4004’ W, 3014 W,
600-500. | 350-250. | 100-0. 0. 548-460. | 320-220. | 100-0. 0. 216-116. | 100-0. 0. 100-0. 0. 200-100. 0. 75 0. 0.
. . . 40°42 . . 915 . . - .
3924 8941 9°°44 T eoe 6°°00 ? o . - 90°25 - 9034 " 90°31 v 90°48 .
-50°3, | 8077, | —lioya,| UTE | =B | _q0g0p| —p00vgn. | M0°OL | S0 | _yjotgs,| 17 | jovgp| 119765 | gotgp, | 0°7M. | _gopy,| 8°7BA.
3507 | 35°31 | 35°33 op | 3508 | 3506 | 9599 : 35'28 | 35738 : 85°36 ; 35°38 o 35°23 i
-36°07. | -36°33, | -3p°36, | 30736 | =210 | CHEM | _gpceg. | 3. | gpas | -5tz | 3742 | _zpm | M. | _geag | 06 | _gpy | A
35 T r ce ce | c + ¥ 5 c c ce cc . rr
36 rr g ‘ r + t - + c
37 J r h & s
38
30 X r [ [ 5 3 4 e ¢ + ) o - £ 3 c
40
41 r 5
42 r s + + 3 r e r + -
43 + ot r r
41 Ir rr T
45 rr r [ ] rr ¢ & rr ¢ e r G r r |
46 T rr c [\] + c T ¢ (] L + F .
47 r e + e r + + r + | + r c c [ +
48 r | F
49 > r o T : | r T r Ir
50 '
51 ’ . r r
52 + rr ce ce r c c ' ¢ ce ) + ¢ ce ¢ =
53 T r X ) + | T r r rr
64 T | l Ir |
65 ! a ' .
56 r r | 5 ‘ rr T T rr rr
57 + + | T ! T - v o r T
o | | | =
50 r I r ? | r 1 r
60 + + r g - | r r r
61 rr r r r } r r ! r r r r
62 T r rr ] = re e
63 T + ¥+ I r r r r r rr
64 Ty
85 1 r r rr . r r
66 | |
|
| ;
¥ e | 4 :
68 T ‘ - rr r | r r - r r
80 R F § e ASERE e e + + + c + rr
|
70 b ! r | r o
71 o } r T [ r -5 g r r r
2 B




190 NORTH SEA INVESTIGATIONS—PLANKTON.

TasLE Il.—continued.

FAEROE-SHETLAND

Station .. - ae .
Date & v i s
voon {JaltHde - -
:l 100-0. 100-0. 360-260.
Depth in Metres e
Temperature °0, v _31%1,0:7“0' _?;0[‘;’5 u;g;:i:ﬂ ;
Sty —pro ik . = LN
RADIOLARIA—cont.
Actinomma sp. o G i
Aulacantha scolymantha, HkI,
Chaenicosphaera Murravana, Hkl, .. |
(Ohallengeron armatum, Borg, ..
— Balfouri, Hkl .. &£ T o ot
-— zetlandica, Wolf.
Dictyoceras xiphiphorum, Jérg, 7 = o
Dictyophimus Clevei, Jirg.
—_ gracilipes, Bail.
Eucyrtidium seriatum, Jore. ..
Euphysetta sp.
Euscenium tricolpium, Hkl.
Gazelletta sp.
Hexacontium enthacanthum, Jérg. .
— pachydermum, Jirg, ..
Lithelius minor, Jorg,
Litholophus ligurinus, Hkl, rr
Lithomelissa sp.
Peridium hystrix, Jérg. ..
Phorticium pylonium, Hk.
Plagiacantha arachnoides, Clap. et Lachm. +
Protoeystis tridens (HkL)
- xiphodon (HkL)
Rhizoplegma boreale, Clev.
PROTOZOA.
Cyttarocylis denticulata (Ehbg.) +
Dictyocysta elegans, Ehbg. .. T
Globigerina bulloides, d’Orb.
Ptychoeylis urnula (Clap. et Lachm.) T
Iintinnus acuminatus, (Clap. et Lachm.) ..




PLANKTON OF THE FAEROE-SHETLAND CHANNEL,

TasLE Il.—continued.

CHANNEL, AUGUST—NOVEMBER, 1903.

191

194, 19B. 20A 21A. 198, 214,
20/8. 21/8, 2113, 21/8. 30/11. 80/11.
60° 40’ N, 60° 26" N, 60° 17" N, 60° 02 N, 60° 22’ N, 60° 04' N
4°50° W. 4°02' ' W. 3°56' W, AW 4204 W, o
600-500, | 350-250. \ 100-0. 0. 548-460, | 320-220. | 100-0. 0, 215-115. 100-0. 0, 100-0, 0. 200-100, 0. 75-0. 0,
o . | . 4°0°42 - . 9°'15 . . . .
30°24 89°41 99°44 .. _ro- 6°°00 7 8°°58 . T 99°25 . 90°34 . 9°°31 . 9°°46 r
=588, | -go'Tr. | 1oz, | WOTA | SEU65 | _qotggp| ~oecen| 10°°0N | ~9UID | _jogs| 119730 | jo-gs| 1700 | _go'g, | 8UM | _go'ps| 5L
35°07 | 35°31 | 35'33 ; 8508 | 36118 | g5e0q ; 35°36 | 35738 : 3538 : 35°38 a 5B | o
Sart v Sope 356°36. =356"10 -356"24 e 3526, SaEt ey 36742, Zarty 35°31. ape 36°46. agty 36°21.
35°07. | -35'33. | -36°36, g Skl B 2ol o 36°38. | ~35°42. 3731, 35°38. 321,
72 %
¥t ]
T4 rr
75 e T T
76 Y
7 X T rr o
78 >
79 ?
80 |
81
82 rr ‘ “
83 r
84 T i
BH T T - -}
86 rr
87
88 | | r
| L g
‘. rr
r T r r rr
r r + + + r r £
rr [ R rr + r
T } r
|
4 r ! + + r - T + + - + o r r r o ¥
r T ’ e 4 1 3+ 2 + r r r T r
T ¥ | T o 5 | Y 2 2 T r r r r
r o2 rr rr r
i rr

[
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NORTH SEA INVESTIGATIONS—PLANKTON.

TABLE III.

THE NORTH

Station 3 4. 5. 6, 1. 8. 9. 10. 1L
Date.. 22/5. 22/5. 23/5. 23/5, 26/5. 26/5. 26/5. 26/6. 26/5. /6.
Depth in Metres 100-0, 0. 100-0. 0 100-0. 0 100-0. 0, 100-0. 0. 100-0, 0. 100-0. 0. 100-0. 0 100-0. 0. 100-0. ‘I 0,
Temperature °C, B R AR SN Bt RSN R R ST f%@i % 86 | 0% | 8048 | 5% | sose. | TR | 7000 | To | eovoe. | S0l | o006 | To | eooe.
CHLOROPHYCEAE, |
Halosphaera viridis, Schmitz r E + I + ¢ + ¢ r r r 1
DIATOMACEAE. )
Actinoptychus undulatus, Ehbg, .. | [ 2
Asterionella japonica, Clev, .. | ! 1 3
Biddulphia Baileyi, W.Sm... T ‘ ‘ 4
Cerataulina Bergonii, Perag. " | A ce ce ce o I ‘ rr 5
Chaetoceras atlanticum, Clev. . | | rr T r }
- boreale, Bail. .. ‘ rr r + + r g c |
— boreale, var. Brightwellii, .. o |
— constrictum, Gran. .. ..’ r ‘
—_ contortum, Schiitt = |
_ convolutum, Castr, .. A i + r ‘
— criophilum, Castr. . e r
— curvisetum, Clev. % ; i
- debile, Clev. .o l | r + -
—_— decipiens, Clev, r rr rr + E [ r ce ec r 2 [} } -+ c |
— didymum, Ehbg, o | rr |
- laciniosum, Sc¢hiitt
- peruvianum, Brightw. i L
- Schuttii, Clev, .. i
—_— teres, Clev.,
Corethron eriophilum, Castr, |
Coscinodiscus centralis, Ehbg. ‘
concinnus, W.8m, .. T T r ¥+ | +
e excentricus, Ehbg, T |
- oculus iridis, Ehbg, r 3 + r + + r r - + r r >
— radiatus, Ehbg. + c ¢ ¢ ¢ e e [ 4+ + § r + + +
— sp.
Coscinosira polychorda, Gran,
Dactyliosolen antarcticus, Castr. .. rr
Ditylum Brightwellii, West.
Euodia cuneiformis (Wallich) T ,
Guinardia flaccida, Perag. .. o
Hyalydiscus stelliger, Bail. ..
Lauderia borealis, Gran. rr Py




SEA, MAY, 1903.

PLANKTON

OF THE

NORTH SEA.

TABLE IIL

193

12, 0 22, G.1 G.2 G.3. G.4 G.5. G. 6. G.T. G.8. G. 0. G. 10,
27/6. 1/6. 2/6, 28/b. 28/65. 27/5. 27/6. 27/5. 26/5. 26/6 26/5. 26/6. 25/5.
61° 02 N, 539 48’ N, 539 36’ N, 56° 02 N, 56° 35' N. 570 26' N. 58° 08 N. 580 38" N, 599 25' N, 58° 52' N, 53° 13’ N, B7° 50’ N. 56° 46' N,
1910° W, 211° W, 0° 41" W, 0°3) E, 0059 E. 1° 41’ E, 2014’ E, 20 40’ K, 1948 E. 1922 E (° 49’ E, 0030 E. 00 24" W,
100-0. [ 0. 100-0, [ 0. 80-0. 0, 84-0 ' 0, 92-0, 0. 93-0, 0, 82-0. 0. 100-0, 0, 100-0. 0. 100-0 0. 100-0, 0, 100-0, 0. 73-0, 0.
0| oo0n. | To% | a0 | 0% | ote. _‘2,’;':"310.! 8930, [_L%E;qﬂgg. 80°%5, _(é:g_nlﬁ%. 950 | Su | 907, ’_%923% 9o-30. | 9080 | 0030 | o | ooas | S0kt | eove0. | S0 | soee. E[é:gggﬁ%l‘. 89°50.
| aose | 080 | sron | AL | g5ems | M | ai'ee, :?302121 384, %2:5(?; 3497, 5%’1% 34°02. 3%&% 3496, _"53%73 sae2. | 3520 | s5ro8. | BT | sacen | WAL 35°08, ﬁfﬁ? f}g: :
| I
: - l
1 | r r r r ¥ r F + + 4 4 c | c + ce | + ce ¢ | co
| | | |
2 . 5 i ! !
3 | [ [ ‘ { |
ol | | el |
b c | ce [T ce I + r -+ « r ce ce e | [ r r &
(] r ‘ rF r ‘
7 - + E r c c c + + ] + rr + + r r | ‘
8 | ﬁ l
9 ! ‘
10 - ' v ‘ ‘f
R | |
12 | | | .
- | |
14 R r rr + + 5 ¥ r + ; i
15 r j L. + ' ¢ ce ce ce ce ce F ce ce | cc e ce [ ce 3 J ce ce + ¢ . 1 |
o | | ; i
v ‘ 5 ‘ ‘ |
8 | ‘ i
19 re J\ | ‘ | i
20 J rr | -4 r I ‘ 52 ; j
21 [ r r i | 1
22 l ‘ ' i |
23 + ’ T : n + T + T + + ‘ ¥ g - - N R rr )
2 3 | T fares] |
25 e + r rr r r f + r  Jes + r
%] + + : r r -+ + r s c + + S ¢ =0
7 ; \ .
5 | | |
2 | i
30 |
‘ |
32 r + - + r + + + + | -
i
L2 T + e ] o e e e + r I I rr
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NORTH SEA INVESTIGATIONS—PLANKTON.

TasLe III.—continued.

THE

NORTH

Station .. v Ve = 2, 3 4. 5, 6. 1. 8. 9. 10. 1L
DREE s o et e Sy e 29/5, 29/5, 23/5. 23/3., 26/5. 26/5. 2%/5. 26/5. 26/5. 27/6.
p Depth in Metres - . | 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0, 100-0. 0, 100-0. 0. 100-0. 0.
Temperature°C, .. oo | 5% | qoga | 3L | groe | T80 | g 179.16:% o5, | 1590 | goran, | 800 | goe, | T80 | rog | SR | noven. | B2 | eovos. | T | 6o,
Sallwty—pro Mille .. .. [0 | 5o | B | s5a0 | B | s50a2, a?i_)uﬂ'zg 556 | 3508 | sorzs. | B | soan | B2 | s [ B4 | oee | BR | 5500 | 53R | wom
\
DIATOMAUEAE—cont.
Leptocylindras danicus, Clev. g # a i A o A + r st o »e b 35
Nitzschia closterium, (Ehbg.) W. Sm. .. # v f 0 & 36
- delicatissima, Clev, e o 5 - . > o : e [y 2 s ‘ 37
—  seriata, Clev. .. .. % ; r - | r |38
Paralia sulcata, (Ehbg.) Clev. o - r = E r r r r I as . r 39
Rhizosolenia alata, Brightw., Ve % 2 + r = r r s + . o + + e . s 4 + 40
- faroensis, Ostf, e . = - = . . 41
—_— semispina, Hensen .. s 'y r 42
- setigera, Brightw, .. w5 5 ‘ % oo 5 1 43
— Shrubsolei, Clev. .. oy r + 7 rr B!
= Stolterfothii, Perag... .. { ! rr : : 15
- styliformis, Brightw. ! o r r + r r -+ + . ve . 46
Skeletonema costatum, Grev. .. .. = » 2 : . . 2 | 47
Thalassiosira gelatinosa, Hensen ,. ad o ' &5 48
- gravida, Clev... o q | . 49
—_ Nordenskioldii, Clev. i 50
Thalassiothrix Frauenfeldii, Gran. rr 0 “ rr b . I - - r r 51
- longissima, Olev, et Grun, ! 3 I v b 52
|
PTEROSPERMATACEAE. | !
Hexasterias problematica, Clev. - s ok AT, & ol rr 53
Pterosperma dictyon, (Jorg,) Ostf, . = & ! = . + | T i * 5
- Mobiusii, (Jére,) Ostf, . 1 rr | e ’ 2 rr r + rr : r % T T 55
—  Vanhoffenii, (Jorg) Ostf... .. ‘ 8R s : 58
Xanthidium hystrix, Clev. .. .. .. | } 51 G ; el . 57
- multispinosum, Clev, .. ‘ - ‘ = v } 58
PERIDINIALES, ! | 1‘ j
Ceratium arcticum, Ehbg, e | | i r 59
—  bucephalum,Clev. .. .. o l et r r ; o 60
—_ furca, (Ehbg,) Daj. o + + =+ ‘ <+ 1 5 T r + : M e c ce 5 ce r c + <4 61
- fusus, (Ehbg.) Duj. .. . e + + = + T 3 T -+ + r 1 ¢ + ! + r + r r 62
- horridum, Clev., .. i e il r t r + IT | 5 - r 63
- lineatum (Ehbg.) 1 v ot l rr + ; <+ ) 4 64
= . longipes Badl . e Ciee o ea ) + ¢ " i - r r + r ce ce i N + ce c 65
—_ macroceros, Ehbg, ¥ == ¢ c . 1 c r c I + 66
-_— tripos (O, F. Miill) .. . ~+ + + + + R, S + + r i ce ce o ce *+ ce r ¢ 67
Dinophysis acuta, Ehbg. .. . ! + 4 T r B |‘ + P + r + 68
- norvegica, Clap, et Lachm, i : 5 -+ T 69
— rotundata, Clap, et Lachm. r r b | r . r 70
Diplopsalis lenticula, Bergh. 2 k= i S rr gl o ! I r 71
Gﬁnyquux spinifera, (Cl et L.) Diesing rr L o r ; . i + : 3 ' 72
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12, 2L 22, G. L G.2 G.3 G. 4 G. 5. G. 6. G.T. G, 8 G.9. G. 10.
47/6. 1/6. 2/8. 28)5. 285, 27)5. 27/5. 27/6. 26/6. 26/5. 28/6. 26/6. 26/6.
WY | TAY | TEN | WEE | BEF | TEY | DEF | THT | REE | FEE | THE | BAE | RS
100-0. 0. 100-0. 0, 80-0 0. 84-0. 0. 92-0, 0. 93-0. 0 8‘2-0. 0. 100-0, 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 73-0. 0.
802 | gorgg, | 72085 | gorgy, | 0288 | gorsa | 931 | goran folam 00, [l i oo, | 9528 | gorrs |ufaim) o0, | 90 | goran | 988 | oz | 9588 | e, | 8570 | gers0 Jatem sove
- 9906, - |-8271. - |-9°16. " |-00°30, Bl ot Bl o il B L T3 bl Jat s " |-92°30. o 19025, - 8080, - 89740, Z 80750,
AL | esvsa | A | sz | 3B | sone | 3% | seem. 3%(}9;? 384, E:SE% 34°97, 5%99%. 34°92. %%:3909% sape. | B2 | geen | BN | 5508 | BAL | sweon. | BT | s6°0m. f‘i}:& :ﬂ:
| 1
. {
E
33 ‘ rr rr r : rr F
36 i ' |
3 | L
a8 : ] r ce ce r + T ce e P
39 ‘ r T T b ¢ 4 r [
it S ir r + + G ‘
1 1 ‘
432 | rr r - I T ¢ [ d ce ce ce & [ -+ + r . rr rr T r
43 ‘ r 1
44 ‘ S P r r r r ] i i
45 | + + -+ r r + + r r
46 \ Ir + + ce o c r c + + + [ e ¢ + + G TN r | T ‘
47 i i 3
48
49 F
| | |
i |
- | |
| | !
|
| |
| | | I | }
rr ! by : 1
rr T f Ir
I r T 5 r [ |
|
i
| f
ke,
[ + r r & ¢ ¢ Ir (4] T c + r ‘ r r
c + c T T rr g
¥ r |
i b
- W e % T ] - rr r - rr - ] rr + r
r c ce + ° o S E
+ + + ce cc ¢ oy ce L c + + (] ‘ r +
r T IT r rr o + r r T l Ve
rr T ’ 3%
: : r |
+ T ¥ ‘
* T r W l ! T ‘
=) e R |
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TasrLe II1.—continued.
THE NORTH

Btatlon .. . e T 2, 3, 4 5 6, 1 8 9 10. 11,
Date.. o TR T 22/5, 23/5. 23/5. 23/5, 26/5. 26/5, 26/5. 26/5. 26/6. 27/6.
Position iLatitude we . 580 38’ N, 599 10" N. 59° 26’ N. 589 40" N, 60° 37" N. 61° 09’ N. 61° 32’ N, 61° 34' N, 61° 38" N, 61° 43’ N.
Longitude .. 7 1°46° W, 1°27 W, 1020 W, 1°14' W, 0°30° E. 2000" E. 2080" E. 2005 E. 0° 4% E, 0° 43" W,
Depth in Metres - . | 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0 100-0. 0 100-0. 0, 100-0. 0. 100 -0, ’ 0,
- i 901 7995 | nooge | 781 | gougg | 7980 | goesa lavonal 708, | 7280 | go-aa. | 8200 | gougs | 780 | morge | 7082 | goven | 8202 | goroq | 70778 ’ :
cEDeth S e e 7o - |-8038. - 1-30°18. ey ) &7 - |-80°56. -|-70-06.| T°°90. |_go-ge. | 8706, |_go-pg, | 8°706. | _go-pg, | 900
i S 3520 | g50n | 35°29 | 35003 | 3535 | o530 Jardoon s5°25. | 3538 | 535, | 3535 | asean | 2 | gorr | 3528 | 5ep0 ] 3528 | 55 | 32 | i5om
Saltalty—p oo |36’ BB | praa, | 8674 | g5°pp | 96783 fat0um| 35°3D. | g5-35. “|-36°3L | 307L | _aai7q | 3HTT | 34gp, | 34°98. | 35°3p,| 36°36. | 35733, | 3680
PERIDINIALES—cont.
Peridinium conicum, Gran.’ TRt b =¥ = o -+ o o £ % rr e + + b - + rr r i r L
- depressum, Jorg. v . . ¢ ce ¢ c ¢ " C o + c c + + e ¢ 2 ¢ + + r - T4
- divergens, Ehbg. % o i va e o B et S i r =3 - e % o [ c rr bs s ) A rr 75
— oceanicum, (Vanh,) Jorg. .. i e v SRS hee - 3 ik o o # i A e o Py A4 s P i o 76
—_ ovatum, Pouchet .. b ¥ ¢ + + i #+ rr 5 e r -+ c + + b ¢ ae (i c ¢ (¢} v
- pallidum, Ostf, e i 3 7 + = + + 2 & 5 .. r ¢ rr + ¢ r + F iz r r + 8
- pellucidam, ( Bergh) Schiitt = o = ot & 4 %a i % b i 3 o 55 5 r o & i rr = 79
| |
- pentagonum, Gran, ., ., .. i i o s 2 ¥ ” L i % o e S i o 5 R Bt 1 e i 80
- BROIBIL I8rn: . & e el S & i o 2 ¥ . — i b r vt 2 = 2 3 ‘ e e e
FLAGELLATAE, J
Dinobryon pellucidum, Levander [ +
SILICOFLAGELLATAE,
Dictyocha fibula, Ehbg,
—-_ speculum, Ehbz.
RADIOLARIA,
Acanthochiasma Krohnii, HkL .. .. .. . . o . s = . .- . . . rr
Acanthometron elasticum, HEkL. .. .
g e R R L |
Acanthostaurus Nordgaardii, Jorg.
— pallidus, Clap. et Lachm. .. - J‘ . . e e o . - r e . r
Lithomelissa sp.
Plagiacantha arachnoides, Clap. et Lachm., .. & }
Protocystis tridens (HkL) .. \‘ {
- iChoAon CHELYS TG " o | - 5 1
-
PROTOZOA, | \ :
Oyttarocylis denticulata, Ehbg. .. .. .. S e e o = . o 5 T as r T r r + + +
Globigerina bulloides, d'Orb, .. .. .. | 1 | 1T + [ r + + r r r r r r r
Ptychoeylis urnula, Clap. et Lachm. [ . | . T
Tintinnus acuminatus (Clap. et Lachm.) [ { Syl o
— subulatus, Ehbg. e o " l o I 3 ‘ .
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82

%2

91
92

1% 21, 22, G.1 G. 2. G.3. G, 4, G.5 G. 6, G T G 8 G. 9 Q. 10
27/5. 1/6. 2/6, 28/5. 28/6. 21/5. 21/5. 21/5. 26/5. 26/5 26/0. = 28/5. 25/5.
619 02’ N, 500 46’ N. 699 86° N. 66° 02' N 56O 35’ N, 67° 26’ N, 580 06" N. 68° 38’ N, 68° 25’ N, 580 52’ N. 580 13’ N, 67960' N 560 46" N,
1°10° W. 211w, 041" W, 0°31' E 0°59' E. 1°41' E. 214 E. 2040" E. 1948’ E, 1°22 E, 0°49' B, 0°30'E 0°24' W,

[
100-0. 0. 100-0, 0. 80-0. 0. 84-0. 0. 92-0. 0. 03-0. ' 0. 82-0, 0. 100-0, 0. 100-0. 0. 100-0. 0. 100-0, 0. 100=0, 0. 73-6. 0.
() B cpm . .y 6°°07 6°°16 . 6e'29 . . . o 6°°00
go°00? . 7085 v 6988 5 6231 . X ' 6023 . i 6280 i 6049 : 6044 " 677 i .
. 99706, . 89°71. b 90°18, : 90730, Jat80m.| 9°°25, Jat80 m.| 9°'50. : 9075, Jat80m.| 9°°30. b 90°30. . 90" 25, . 89°80. . 89°50. Jat 60 m. 89560
~§°"06. -8°'7L -99°16. ~§0°30. — 90795, 290750, -9°°75. | —90°3, -9°°30. ~§0°25. -8°°80, -8°°60, ~80°50,
og E ; . 34°01 35°07 3409 I 3501 . . . - 34°86 | 34'TH
35'31 35°31 . 34793 . x ad ol ey . 852 | oy 3510 . 36'17 . 35'20 . .
b b 35°34. h 34°86. Jat80m.| 34°84. Jat80m.| 34707, |at60m.| 34'92, Jat80m.  34°06, ! 3462, ; 35°08, : 34799, | “ar! 35°08. | -34'75 at
- 35'38. -35°34. - 34°86. 284784, ~ 8407, ~34°09, ~34°08, =34"62. -35°08. =-34"99, 35°08. at10m.| 10 m,
| | | | |
‘ ! : ,
\ | ‘ | | i
Ir T r Tr T T s | | ! |
{
c C + S L - + r c C . ] ¢ ce ‘ ee rr L + s \ T 5 i g =
Sk 2 + + 4 ; + r | I
I | i 1
\ s T % 1 ’ '
c i r o Bl + + + + ¢ i r T T T T r r R r |
: r T \ Ir r + T oy T E i + r | |
g 1o  JEN nIE | |
1 rr 1 s i
| T | \
[ | | |
f |
! | |
| | : |
rr rr rr ‘ rr l [ .
| | i \.
| | | |
| .
| ' ‘
i |
| ‘ ‘
| | | |
| | | i |
’ % !
| | [
!
R |
e | T T ‘ r T
|
|
rr T |
| | .
| |

20
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NORTH SEA INVESTIGATIONS—PLANKTON.

TABLE 1IV.

THE

NORTH

Station

Date ..

Position

Depth in Metres

Temperature °0,

Salinity—pro Mille

Latitude ..
Longitude ..

11/8.

11/8.

11/8.

11/8.

11/8.

12/8,

58° 00’ N,
2064 W,

b8 36" N.
1°46" W,

5a° 10' N.
1927 W.

59° 26’
19 20/

w.

“

hgo
1I°14 W,

40’ N,

102-0, 0.

108 0. 0,

e

138-128,

61° 09’ N.
2000 E.

100-0. 0.

109°60 | 170-
oG] 11°°50.

34°88
at 60 m.
- 3480,

34780,

90746
- 119°25.

3523
-34'99.

11°°26.

10°°80.

10°80,

~120°37,

6

3 at
139 m,

8008
~129°98.

12098,

34798,

3521

35°25.

35°26.

3533
-135"20.

3529,

CHLOROPHYCEAE

Halosphaera viridis, Schmitz

DIATOMACEAE,

Actinoptychus, undulatus, Ehbg.

Asterionella japoniea, Clev,
Biddulphia Baileyi, W. 8m.
Cerataulina Bergonii, Perag.
Chaetoceras atlanticum, Clev,
bareale, Bail. ..

constrictum, Gran,
contortum, Schiitt

convolutum, Castr,

bareale, var. Brightwellii

- criophilum, Castr, .,

curvisetum, Clev,
debile, Clev. .,
decipiens, Clev,
- didymum, Ehbg,

laciniosum, Schiitt

— peruvianum, Brightw,

- Schuttii, Clev.
— teres, Clev.
Corethron eriophilum, Castr.

Coscinodiscus centralis, Ehbg,

concinnus, W, Sm,

- excentricus, Ehbg,

radiatus, Ehbg,
8P,
Ooscinosira polychorda, Gran,

Dactyliosolen antarcticus, Castr,
Ditylum Brightwellii, West

oculus iridis, Ehbg,

ws

Euodia cuneiformis, (Wallich) ..

‘Guinardia flaccida, Perag. ..
Hyalodiscus stelliger, Bail.
Lauderia borealis, Gran.

Leptocylindrus danicus, Clev,

Ir

r

ce c

rr

rr

I

T

v o

rr

rr

rr

IT

®x® =1 N e
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PLANKTON OF THE NORTH SEA.
TABLE 1V,
SEA, AUGUST, 1903.
8. 9, 10. 1. 12, 21, 23, o, 25, 2
1258, 138, 138, 138, 133, 218, 1448, 1458, 178, 178,
610 32’ N. 61934 N. 61037’ N, 610 43’ N, 61° 02’ N, B9° 46’ N. 59° 31’ N. 580 55' N. 58°11' N, 58° 09’ N.
3010' E. 20 05 E. 0° 45 1, 0° 43 W, 1°09 W, 2021 W. 0° 37 B. 0° 04 E. 0° 8% W, 1° 60 W.
355-300. | 200-100.| 100-0, | 0. § 1000, | o, |100-0, | o Ja00-0.| o Ju000.| o Joo-o | o Jumo| o |oezo | o Juwso | o |eo | o
‘31 | 6o°88 | g4 "33 o-g go* o7 00 o . s @ L
oo | o3, |- Tadthe | 130750, |_Jac'a | 120°2m.| $5%g ) 120710 | 165 | movse | Tl | voevon | MG | mieven. | 5T | 12000 | $oc%y fazoren ]y, | 12002 | %) movsn,
~120°25,
35°10 | 35710 | 34°08 | aneon | 35720 | nyen | 35700 | on. 8638 | nsony | 35281 | areor | 3515 | apone § 35726 | ajona | 35°38 | nyvns | 25°35 | apepe | 35708 | of
~35°08, | -34'96. | - 30°20, 30°2%. 44’36.1 34736, | 9518, | 36718 | 3531, | 6L | Cygon | 36720 | gpe0p,| 35705, | Jyycep | 34766, | J34%py,| 34794 | Z3py7. | 35717 | gyegg | 34°90.
| e PRy et SR
|
|
¥ : A
- i
3 - ¥ v
!
4 rr ') . .
b e c T
6 2
7 IT -+ + . ¥ +
8 o : 3 =
9 %
10 E
11 e (. T T
12 5
13 . o .
14 + : " r rr
15 . c ce " . == +
r -+ .
i [+ (1] o rr ..
. T » Ir r T
e IT e l
o e IT
T . 4 + r I .~ r -4
e . |
rr e it
8 r F + +a] o
. r + T
202




200 NORTH SEA INVESTIGATIONS—PLANKTON.
TasrLe [V.—continued.
THE NORTH
Station 0 - - o L 2 - 4, 5. 6. T
Date .. ) TR e 118, 11/8. 11/8. 11/8. 118, 12/8. 12/8.
vousen {18 1 gy | way | ey | wad | wee | ver | v
Depth in Metres .. 54-0. 0. 102-0, 0, 108-0, 0, 88-0, Q0. 97-0, 0, 100-0, 0. 138-128,] 100-0. 0
100°11 . . ot s
Temperature °C. }ﬁc;%o”' 11°°50 «{1}‘:1,‘.34'%5. 11025, _l?;(;}j%b 100°80. s_ﬂ?o (Sygﬁ%n 10°80. a_-ltl‘)‘é:g %1'0 100°20. _2;0%37 129737, 1‘:3:: -EI;‘::.’IOQ%S. 120798
34°88 T 86'25 96750 35'28 1 :
Salinity—pro Mille .. .. ato0m.| seeo. | B2 | a0 | 3t | 35m. Jat8om.| 5726, fai8om. | 35726 | 53 | a0 | s | B | sewm.
=34780, 35791, —35°25 -35°26.
% | |
DIATOMACEAE—cont, | ‘ { |
Nitzsehia closterium, (Ehbg,) W, Sm, .. ? 3 e e { . ‘ 36
- delicatissima, Clev. : <& " & : [ A ‘ : 37
- seriata, Clev. e r + r 2 | [ 38
Paralia suleata, (Ehbg,) Clev, .. r r r I I r r + 39
Rhizosolenia alata, Brightw. .. : ce ce ce (<] ce ce ce ce ce l ce + i ce + 40
—  farcensis, Ostf. ! 2 | S i
-— semispina, Hensen ., Az R o + r + + T . | 43
—_ setigera, Brightw. .. 3 ba ‘ . 43
— Shrubsolei, Clev. .. .. .. e e - - e T + r + - f 4
—  Stolterfothii, Perag. .. .. 5 o : ‘ e
— styliformis, Brightw, e ! - r + r + e = A . 46
Skeletonema costatum, Grev., .. >, 3 e i . : % s ‘ 417
Thalassiosira gelatinosa, Hensen o . 5 o Ve . : L 5 . [ oy o 48
-— gravida, Clev, c e [ c o < =+ 4 i o ‘ 49
- Nordenskioldii, Clev, o . t 50
Thalassiothrix Frauenfeldii, Grun. .. o v o = | ‘ 51
— longissima, Clev. et Grun. o " | Lz 5% i ! 52
PIEROSPERMATACEAE.
Hexasterias problematica, Clev. .. aa o 5 1 L ' -
Pterosperma dictyon, (Jorg,) Ostl, & e 5 s . ‘ % 3
- Mdébiusii, (Torg.) Osti. ‘
— Vanhoffenii, (Jarg.) Ostf, " .o . .
Xanthidium hystrix, Clev, .. 5 r r e rr o rr
— multispinosum, Clev, rr r o . . . .
PERIDINIALES, }
Ceratium arcticum, Ehbg. .. B o o v i s o . ! -
—_ buecephalum, Clev, 52 o oy ¥ i 5 |
— furca, (Ehbg.) Duj, .. s > 5 2 4 -+ cc o c c [ ce ¢ ¢ r | ec +
— fusus, (Ehbg.) Duj. .. o % . o4 % + ¢ = c + + r + e e rr +
- horridum, Clev, .. r r r rr r .
- lineatum (Ehbg.) o v g .s r r r + T + T r r r [ ¢ I e
—  longipes, Bail. : ce + ¢ ¢ ¢ ¢ - - c ¢ : r 1
-- macroceros, Ehbg. .. ° .. o o 5 + + r + T + + -3 T ce r ce
— tripos (O, F, Miill.) .. X R g + + ce ce a ¢ o [ c c + e + ¢
Dinophysis acuta, Ehbg. .. s e o + + + ¢ + e 4 4 5 e r i +
— norvegica, Clap. et Lachm. > 3 ¥ i 2 5 ¥ it
— rotundata, Clap. et Lachm. r r " . rr
Diplopsalis lenticula, Bergh. . e - r + + s + - r
Gonyaulax spinifera, (CI, et L.) Diesing. o r r r ¢ 4 \ + ¢ c ¢ N, P 5
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10.

1l.

23,

24,

25.

12/8.

13/8.

13/8.

13/8.

13/8.

14/8,

14/8,

17/8.

17/8.

61° 32' N.
8° 10" E.

61° 34’ N,
20 06" E.

619 37" N,
0° 45" E.

61° 43" N,
0° 4% W,

61° 02' N,
19 09" W.

50° 31' N.
0° 37" E,

589 66" N,
0° 04" E.

683° 11" N.
0032' ‘W,

58° 09" N,
1950’ W.

365-300.

200-100.| 100-0,

100-0, 0.

100-0. 0.

6°°31
-5o°26.

35°10
-35°08.

6°°88
=69°34,

6°°34
=13°°50.

13°°50.

82°33

Sooaal 12988,

8°°85

J120'7g) 12716

100-0, 0.

9015
-11°'82,

100-0, 0.

128-0, 0,

93-0, 0.

108-0, 0,

8270
=12°°07.

35°10
-34°98,

34796
-30"28,

35'29

“oaan. | 3438,

35°40 .
Z35'18,| 35718,

35°'36

35 | -850

531

-35°27.

100717
=11°9°57.

35'15
=35°05.

119°87

35605,

69°79

_Sa0tdp] 120°40,

6°°89
=12°°60.

12°°60.

120°25. |

%0 111080,

34°66,

35°23 | a4
“34°04, | 34704,

34°90.

36
37
38
39

41

43
44
45
48

48
49
60
51

rr

ce

ce

ce

rr

rr

cec ce

ce i cec

T

ce cc

ce

cc

e =

cc ce

cc cc

cc ce

rr
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NORTH SEA

TasLE 1V.—continued.

INVESTIGATIONS—PLANKTON.

THE NORTH

Station L 2, 8. 4, 5. 8. 2
Date .. 11/8. 11/8. 11/8. 11/8. 11/8. 12/8. 12/8.
Position {Latitgde 58° 00" N, 58° 36° N. 53° 10" N, 590 26’ N, 59° 40° N. 60° 40' N 81° 09° N,
Longitude .. 2064 W. 19 46" W, 1°2T' W. 1920' W, 1°14' W, 2T E 2000 E.
Depth in Metres .. 54-0. 0. 102-0, 0. 108-0. 0. 89-0. 0, 97-0, 0, 100-0, 0. }138-128, 100-0. 0.
100°11 . .
. . 9°°69 10" 80 . 7062 .
60 ¥ 90°48 . at . 1 ” §0°33 . 2
Temperature °C. ~110°50,| 11°780.] 710795 | 119726 100 m, | 109780, ﬂggnslo 10°80. in::lgglzao 10°°20. ~1g0vgy,| 129797 133tm ~120°gg, 120798
=10°"80, 1 3 *
. 3525 . .
34°88 . 35°30 35°28 . 5
Salinity—pro Mille at6om,| 34'80, | 523 | 34°09, | . Bt | 3591, Jat80m.| 3525 [at80m.| s5°26. | S5 | s500, | 35020, | P02 | 3357,
-8, 40 - —35°25, ~ 3526, -35°20 - 33°67.
PERIDINIALES—cont.
Peridinium conicum, Gran. r r r + r + r . o+ rr ot 73
- depressum, Jorg., ., *.. + r 2 r r =+ b + . r + + + + + T4
- divergens, Ehbg, : 4 r ¢ 4 * + + c + + r + + 4 %
- oceanicum, (Vanh.) Jérg, .. ¥ ; 76
- ovatum, Pouchet + c c c + + + ¢ ¢ c 4 rr + 71
— pallidum, Ostf, + + . . T r T 78
— pellucidum, (Bergh) Schiitt T ¢ -+ T r T 79
- pentagonum, Gran. ., 80
—_ Steinii, Jorg. r 3 . v 81
FLAGELLATAE.
Dinobryon pellucidum, Levander
SILICOFLAGELLATAE,
Dictyocha fibula, Ehbg.
- speculum, Ehbg. . 54
RADIOLARIA,
Acanthochiasma Krohnii, HkL ..
Acanthometron elasticum, Hkl, .,
— ap. ..
Acanthostaurus Nordgaardii, Jorg.
— pallidus, Clap. et Lachm.
Lithomelissa, £p.
Plagiacantha arachnoides, Clap. et Lachm. ..
Protocystis tridens (HkL) ..
— xiphodon (HkL)
PROTOZOA,
Cyttaroeylis denticulata, Ehbg .. i = T r Ir r + +
Globigerina bulloides, d’Orb.
Ptychocylis urnula, Clap. et Lachm, Ir T
Tintinnus acuminatus (Clap. et Lachm.)
— subulatus, Ehbg. o o e r
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TaBLE IV.—continued.
r
SEA, AUGUST, 1903.
8. 10. 11. 12 21 23, 24, 25, 28,
12/8, 13/8, 13/8. 13/8. 13/8. 21/8. 14/8, 14/8, 17/8. 17/8.
61° 32’ N. 61° 34’ N. 61°37T' N 619 43' N, 61° 02’ N, 590 48’ N, 59° 31' N, 55 582 11' N, 582 09' N
3010 E. 2005' E. (° 45" E. 0043 W, 1°00' W. 221'W, 0° 37 E. e 04 E 3w 1°60' W,
365-300, | 200-100.} 100-0, 0. 100-0. 0. 100-0. 0. 100-0, 0. 100-0. 0. 90-0, 0 128-0, 0. 93-0, 0. 103-0. 0. 60-0, 0,
3 1 ' 8030
R e : B . - ; ; : 5
LA AL AT LRI B2 AR KA R Kt TR it R KA AT PN IR RS
-120°25,
1 [
F
356°10 36716 34796 . 36729 . 35740 . 860°36 . 85°91 . 35°156 . 3526 . 356°23 | o4 35'25 . 35'08 .
~25°08, | ~34°96.| ~30°29,| 30°20. | J3i-ng, | 347368 | “ygeqp | 86718 | Zage3y | S6°SL | “ypiay,| 36°2T. | Cupegs | 35706 | “gycp, | 34766, | “aytgy | 34794 | Sapiyy | 3671T. | Jgy-gp, | 34°%0.
|
73 . . r r r r
74 e + + r s -+ 4 + =+ r r i = r
5 + + + + ? + r r ce ce e ce ¢ ce e e
76 ..
7 r r r r - r + -+ r r o+ +
78 ¥ i + r + r r + T r T r r
79 . ‘
80 rr :
81 Re . r . 1
82 .
83 T I
84 . E
- |
8 e rr r [
86 T " : ] r x |
87 it e c (4] c c c r + + t
88 r . '
89 . -+ & o + r r r r N
90 v \
91 .
92 + c + rr r = ‘
93 = )
|
94 - c + r + 2 + r + r r r S r xr T r } 4
95 r " . T r r r r ¥ ‘
96 F s i |
97 o r s ] ..




NORTH SEFA INVESTIGATIONS—PLANKTON.

TABLE V.

THE NORTH
Station 1 2 3. 4.
Date o 13/11, 18/11, 18/11 18/11
Postion {Jatinde -
Depth in Metres e |f 7008 0. 950, | 0. 95-0. ' 0. L e B
v o 5 e ;W L i
Temperature °C. _9‘;0835 9°-95. _829961., i 9°+65 _");obg.l 9°+55. _:gl;;.' ‘ 9°-35.
Salinity—pro Mille A g el \ 3408, -—6§5H{'b 1 e i 35-14.
| | o s
| |
CHLOROPHYCEAE. | 4
Halosphaera viridis, Schmitz EE ¢ o et * A e 1
| |
| |
DIATOMACEAE. ‘ ;
Actinoptychus undulatus, Ehbg. rr : : rr 2
Asterionella japonica, Clev. iR g rr . * . 3
Biddulphia Baileyi, W. Sm. r + 2 ot S r rr ry rr 4
Cerataulina Bergonii, Perag: 5 2 £ 15
Chaetoceras atlanticum, Clev. ) 5 rr 6
— boreale, Bail. r r
— boreale, var. Brightwellii ... b .
—_ constrictum, Gran. g . rr
— contortum, Schiitt ... 4 : W
- convolutum, Castr. rr o
- criophilum, Castr. ... s + r rr
— curvisetum, Clev. ... T r r T e &
— debile, Clev. c c o rr
— decipiens, Clev. : | ¢ e b 4 HE
— didymum, Ehbg. r r
— laciniosum, Schiitt ... s +
— peruvianum, Brightw. . .
— Schiittii, Clev. e + 4. T r T
— teres, Clev. ... e
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o

22,

23.

24,

25.

26.

18/11.

28/11.

23/11.

23/11.

23'11.

18/11.

59° 40’ N.
1°14° W.

59° 36" N.
0° 41’ W,

859° 81’ N.
0° 37’ E.

58° 55" N,
0° 04’ B.

58°11" N.
0°32' W,

58° 09" N.
1° 50" W,

|
102-0. ;

100-0, 0,

100-0. 0.

100-0.

o

9°: 20
— 9°-25.

9°:25,

l6°' 86

—o-gs. | T 8.

3526
— 35-26.

35°26.

35-21.

35-28
— 3514,

36°14.

6°-80

0.
— 8905, 8°-06.

8°-71
— 8°+65.

8°+65.

9°-83
— 9°-45,

35-21

_35-03. | B35°08.

35-23
— 35-21.

3496
— 34-96.

9° 45,

34-96.

= o

(5]

w a0 =N &

10
11
12
13
14
15

17
13
18]
20

es

..

w“ee

IT

wes

e

e

wes

'
.s ens
- vee
. e

IT rr

0 aee
aes i

i g r
IT Ir

. r
X r
IT
4 g ven

T

18677




NORTH SEA INVESTIGATIONS—PLANKTON.

TasLe V.—continued.

THE NORTH
Station ... 1 2. 3. 4.
1 T A e 1311, 18/11. 18/11. 18/11.
posiion | 8l - e e R R
Depth in Metres 70-0. 0. 95-0. 0. 95-0. 0. 95-0. 0.
Temperature °C. e vdeel 0L Lorwns] S8 Laend) TR | v
Salinity—pro Mille I sl PUW. L ws] BN g B | ossen,
DIATOMACEAE—cont.
Corethron criophilum, Castr, . % . rr 21
Cogcinodigeus centralis, Ehbg. ... & o r 22
- concinnug, W, Sm. r + r : = 23
— excentricus, Ehbg. o -+ + + + + + 24
— oculus iridis, Ehbg, . 25
- radiatus, Ehbg. ... + + + + + + + ¢ 26
— 8p. k " 27
Coscinogira polychorda, Gran. L : . Fi % 28
Dactyliogolen antarcticus, Castr. Ir = T 29
Ditylum Brightwellii, West % rr T £ t. . 30
Euodia cuneiformis, (Wallich) . < . 57 31
Guinardia flaccida, Perag. i i i 3 32
Hyalodigcus stelliger, Bail. & r r . r r rr 33
Lauderia borealig, Gran. ... £ r : - o - 34
Leptocylindrus danicus, Clev, ... o L% 35
Nitzschia closterium, (Ehbg.) W, Sm. ... % i . y : o ais 36
—  delicatigsima, Clev. . - a . a7
—  geriata, Clev, ... = = ¥ < ; ve o 38
Paralia sulcata, (Ehbg.) Clev. - . T o r + o 39
Rhizosolenia alata, Brightw. r r r + + o L 40
— fardensig, Ostf. ... & - . 41
— semispina, Hensen i e 7 = : A v 42
— getigera, Brightw. r r 5 T 5 43
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5. 21. 29, 23, 24, 25. 26.
18/11. 29/11, 23/11. 2311, 23/11. 23:11. 18/11.
59° 40’ N, 59° 46’ N. 59236’ N. 59° 31’ N, 58 55’ N, 58°11' N, 68° 09 N.
1°14' W. 8° aTW: 0°41' W, 0° 37" E. 0° 04 E. 0°82' W. 1°50" W,
102-0. 0. 76-0. 0. 0, 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0.
|
9°-29 T 8°99 e 6°-86 i 6°-80 o 8°-71 S 9°-83 9°- 45,
— %95 9°-25. — 854, 8°:54, e Ea e | 7°-85. ok, 8°:05 — 865, 8°65. — 9045, 5
|
85°26 Lo 3510 o e e 35-21 , 35-23 - 3496 34-96.
8596, | 3836 | gseep | 85°2L —_ _apo1a, | 35014 | _Toa | 835003 | _TaiTo; | 35°2L | Tsylgg




208 NORTH SEA INVESTIGATIONS—PLANKTON.

TasrLe V.—confinued.

THE NORTH

Station ... sen see 1 2. 3. 1,
Date 13/11. 1811. 18/11, 18/11.
chi - (liakitude . ... 58° 00' N. 58° 36’ N. 59° 10" N, 59° 26’ N.
o) gengtiuds ... ... 64 W, 1° 46’ W, 1° 27 W. 1°20 W.
|
Depth in Metres 70-0. 0. 95-0. 0. 95-0. 0. 95-0. 0.
Temperature °C, _9;,88,’ 9°:95, _8209‘15.5 9°-65 —QZDSES 9°+ 55, _99;,'»?;5_ 9°-35.
s ; 34-76 s 34-98 R 356-12 % 356-14 14
Salinity—pro Mille —34-76 84:76. F 34-98 84-98. ] ° 35-16. 356-16 ATV 35-14.
DIATOMACEAE—cont.
Rhizosolenia Shrubsolei, Clev. ... 4 r + 5 + r + <+ 44
— Stolterfothii, Perag. i & 5 y 45
— styliformis, Brightw. ... T r r r - + + + |46
Skeletonema costatum, Grev. r T o2 pi . 47
Thalagsiosira gelatinosa, Hengen -+ ¢ r g . i 48
o gravida, Clev. i - 49
- Nordenskioldii, Clev. ... - v 50
Thalagsiothrix Frauenfeldii, Grun. r r s v . . .- 51
— longissima, Clev. et Grun, e r r T 52
PTEROSPERMATACEAE.
Hexagterias problematica, Clev. = . 53
Pterogperma dictyon, (Jérg.) Ostf. o - - 54
— Mébiusii, (Jorg.) Ostf. i 55
-_— Vanhiffenii, (Jorg.) Ostf. e - |56
Xanthidium hystrix, Clev. T 57
— multispinosum, Clev. B o z 58
PERIDINIALES.
Ceratium arcticum, Ehbg. 2 e : 99
—  bucephalum, Clev. ... .- . 60
—  furca, (Ehbg.) Duj. ... T . r r r + + + 61
—  fusus, (Ehbg.) Duj. ... r o X r + + + + 62
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" a1, 29. 23, 24, 2. 2.
18/11. 20/11. 23/11. 23/11 23/11 23111 18/11.
59° 40’ N. 59° 46’ N. 59° 36’ N. 59° 31’ N. 58° 55' N. 58° 11’ N. 58° 09’ N.
° 14 W. 2° 21’ W. 0° 41' W. ° 37' B, 0° 04’ E, 0° 32" W. 1°50' W.
< ’ S
102-0, 0. 75-0, 0 0. 100-0. 0. 100-0. 0. 100-0. 0. 100-0. 0.
9°-29 Ses 8°-99 . 6°-86 o 6°+80 o 871 2 9°-83 e
—9ooa5, | W ) _popy | F5L e TR eotay | 9OR Y pogp | T gy | V46
35+26 , 35-10 ) 3528 , 35-21 s 3523 = S
—~95:96, | 30°36. | _g5.9; | 30°3L - S | 8514, | “g5.03, | 95°08. | “gsg | 35°2L ) _T34.gp | 3496
s E
i l
i i |
44 r 5 r r r A r ! T r 1 + T
E T
15 " |
|
46| + + + + ¥ + r + + o] + +
47 3 ¢ |
48 i 5
49 = 3
50
51 ~ : ool
J
He r - r r - + - r r
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NORTH SEA INVESTIGATIONS—PLANKTON,

TaBLE V.—continued.

THE NORTH
Btation ... o 7 2, 3. 4.
Date 13/11. 1811, 18/11, 18/11,
fid Latitude ... sik 58° 00’ N, 58° 36" N, 59° 10’ N, 59° 26" N.
Position { Longitude ... : 2°5¢' W, 1° 46’ W. 1° 27" W. 1°20' W.
Depth in Metres 70-0 0. 95-0, 0. 95-0. 0. 95=0. 0.
Temperature °C. " __990835 9°-95 _89'0?(1;5. 9°+65 __990625 9°:55. ___9900§5 9°- 35.
e ¢ 34-76 , 34°08 wik 35-12 A 35-14 "
Salinity—pro Mille | _34-76. 8476 34-98. 8498, ° 35+ 16 35:16. | _g5.14. 35°14.
|
PERIDINIALES—cont,
Ceratium horridum, Clev. T rr + r + P 63
—  lineatum, (Ehbg.) . o . .- 64
—  longipes, Bail. o rr + r r r T 65
—  macroceros, Ehbg, rr r [ + e 66
—  tripos (0. F. Miill.) a5 + e c o 67
Dinophysis acuta, Ehbg. rr rr ; . T 68
— norvegica, Clap. et Lachm. " 69
- rotundata, Clap. et Lachm. 70
Diplopsalis lenticula, Bergh. ... re r T rr 71
Gonyaulax spinifera, (Cl. et 1..) Diesing, 7 G 72
Peridinium conicum, Gran. or 5 B 73
— depressum, Jorg. ... r r r rr r rr T4
— divergeng, Ehbg. TP rr T rr T s o 5
— oceanicum, (Vanh.) Jorg. ... rr r r r 76
— ovatum, Pouchet. + r rr r T T
— pallidum, Ostf. T r r . P 78
— pellucidum, (Bergh) Schiitt 3 ¥ 79
— pentagonum, Gran. R 80
—_ Steinii, Jorg. 81
| -
FLAGELLATAE. |
|
Dinobryon pellucidum, Levander e 32
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TasLe V.—continued.
SEA, NOVEMBER, 1903,
5. 21. 22. 23, 24, 25, 26.
1811, 2911, 29/11. 2311, 2311, 2311, 18/11.
59° 40’ N, 59° 46’ N, 59° 36 N. 59° 31' N, 58° 55’ N. 58° 11’ N. 58° 09' N
1°14' W. 2 21’ W. 0° 41' W, 0° 37 E. 0° 04’ E, ° 32 W. 1° 50° W,
102-0. 0. 75-0, 0. 0. 100-0. 0. 100-0, 0. 100-0. 0. 100-0. 0.
- °- e | eeso ; " s B s g T b.
| ek ] R BRESEE Sl 0 T e BRI SRS BT B B S
by g I T N IR S B e SRt aeas | OB R Jowns ] 0B L osem, | OE 1 save
—85-96. | 35726 | _g5.9), - —8514, | ° — 3503, 3. | —s5-21. — 34-96.
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NORTH SEA INVESTIGATIONS—PLANKTON.

TasLe V.—continued.

THE NORTH
Station ... : L 9. 8. 4.
Date ’ 13/11. 18/11. 18/11, 18/11.
Position | Latitude i 58° 00' N. 58° 36' N. 59° 10 N. 59° 26’ N.
OSIHON § Longitude ... . 2 54' W. 1° 46’ W. 1°27' W. 1°20' W,
Depth in Metres 70-0 ‘ 0. 95-0. 0 95-0. 0 95-0. } 0.
S — — |
Temperature °C. s A ‘ oo S ted v |0 was | TS | v
3 : 34-76 i 3408 s 35-12 A 3514
Salinity—pro Mille _341 76. | 3476 | _To.lgs | 3498 | 3576 | 3516 | gpia | 35+14,
SILICOFLAGELLATAE,
Dictyocha fibula, Ehbg. ... rr 83
—_ speculum, Ehbg. T Ir . rr 84
RADIOLARIA.
Acanthochiasma Krohnii, Hkl. - 85
Acanthometron elasticum, HkI. o 8 86
— 8p. & . . —+ + 87
Acanthostaurus Nordgaardii, Jorg. ... i 88
—_ pallidus, Clap. et Lachm. o 89
Lithomeligsa, sp. ... . - 90
Plagiacantha arachnoides, Clap. et Lachm. rr .e rr r rr 91
Protocystis tridens, (Hkl.) T T 92
— xiphodon, (Hkl.) ... rr - 93
PROTOZOA.
Cyttarocylis denticulata, Ehbg. ... + + + - + - 94
Globigerina bulloides, d’Orb. ... rr 95
Ptychocylis urnula, Clap. et Lachm. ... s + + it +: 96
Tintinnus acuminatus, (Clap. et Lachm.) . T rr 97
—  subulatus, Ehbg. 98
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TaBLE V.—continued,
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5. 21, 22, 23, 24, 25, 26.
18/11. 29/11. 23/11. 28/11. 28/11. 23/11, 18/11.
59° 40’ N, 59° 46' N, 59° 36' N. 59° 31’ N, 58° 55/ 58° 11’ N, 58° 09 N.
1° 14’ W. 2° 21’ W. 0° 41’ W. 0° 37" E. 0° 04’ E 0°32' W. 1° 50' W.
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