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SECTION I.

INTRODUCTION.

THE investigation described in the present paper was commenced in
1895, with the aid of a grant of £100 from the Government Grant
Committee of the Royal Society to meet the expenses of boat-hire,
and a further grant of £25 has been made by the Society to assist in
the production of the charts by which the paper is illustrated. The
object of the investigation has been to gain an accurate knowledge of
the distribution of the fauna on the sea-bottom over a continuous area,
in order to ascertain and where possible to explain the changes which

. take place in the animal population when the nature of the bottom-
deposit changes. At the same time it was hoped that fresh light would
be thrown upon the general question of the distribution ef life on the
sea-bottom and the principles upon which it depends. It appeared
that an investigation of this character gave promise of serving the
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double purpose for which the Marine Biological Association was
founded, namely, to increase our scientific knowledge of marine
animals, and to obtain information having a. direct bearing upon
problems connected with sea-fisheries. It does not, I think, require
any elaborate argument to demonstrate what is brought out clearly in
detail in the present report, that the inter - relations between the
different animals living in one neighbourhood are so intimate and
complex that one cannot hope to understand the natural history of
any particular group, such as the fishes, without a knowledge of the
whole fauna of which that group forms a part.

Since the principal object of the investigation was to study the
relation of the fauna to the bottom -deposit, the area selected for
examination was so chosen that the general physical conditions pre-
vailing over the whole of it were uniform, and showed no very marked
differences in any feature beyond the changes in the nature of the
deposits. The -hauls were all made at nearly similar depths, the thirty-
fathom line being roughly followed from the Eddystone to Start Point.
(See Charts I.-XVI.) Probably the only variable factor which is of
any importance at all, in addition to the bottom-deposit, is the amount
of disturbance of the bottom water due to the action of waves, which
is discussed on p. 375.

On the western portion of the area the Eddystone Lighthouse, stand-
ing as it does upon a reef which rises Q.bruptly with water of thirty
fathoms depth all round it, forms a valuable landmark, and enables one
to determine without much difficulty the positions of the different
stations.

The instrument used in making the collections has been for the
most part an ordinary naturalist's dredge, the mouth of ~hich was from
2 ft. 6 in. to 3 ft. long and 6 to 8 inches deep. On the finer grounds
a small otter-trawl and a small beam-trawl (27 ft. beam) have also been
employed. For obtaining actual samples of the bottom -deposits a
dredge fitted with a canvas bag inside the ordinary net was used.

About 100 hauls of the dredge or trawl were made altogether, and so
far as practicable every species captured was identified and recorded,
note being made of its relative abundance, and in the case of fixed
species, of the objects to which the specimens were generally attached.
It was afterwards }ound possible to group together many of these hauls,
which having been made close to one another showed a similar fauna
and bottom-deposit, and these groups have been called grounds. In
all eighteen grounds have been recognised.

As already stated, the investigation was commenced in 1895, and it
was continued each year till 1898, the hauls having been made at
different seasons/ but for the most part during the summer, At these
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depths there appears to be little change in the fauna at different times
of the year, excepting in the case of the migratory fishes.

In the identification of the species I have received very great assist-
ance from my colleagues, as well as from many naturalists who have
from time to time worked in the Laboratory, and without this assistance
it would have been impossible to have attempted to give so full an
account of the fauna of the grounds as I am now able to do. I would
therefore express my great indebtedness to Prof. Weldon, Messrs. W.
Garstang, E. W. L. Holt, T. V. Hodgson, E. T. Browne, W. I. Beaumont,
T. H. Riches, and T. H. Taylor for the help which has been so readily
given. The particular groups in which each naturalist has assisted will
be found mentioned in Section VI. It must be understood, however,
that the responsibility for the statement that a species occurs upon any
particular ground is in all cases my own.

My thanks are also due to Mr. R. H. Worth for the geological ex-
amination of the samples of bottom-deposits, and for the determination
of the amounts of carbonate of lime which they contain. Mr. Worth's
principal contribution will be found at page 381: others are enclosed in
square brackets, and are followedby his initials. ,

With regard to the names adopted for the different species, my one
object has been to make my meaning understood as readily as possible.
For most of the groups therefore some standard monograph hasbeeri
made use of, the name of which is stated in each case, and the nomen-
clature there given has been employed. In a few cases old and well-
established names have been retained in place of later but less known
ones.

It will, I think, be clear to anyone studying the results of this
investigation that information of great value would result from a
comparison of the faunas of these grounds with those found in similar
situations around the British coasts. Although a great deal of dredging
has been done, very little information has as yet been published in a
form available for making such comparisons, and as will be again
pointed out (see p. 377), the accounts of the nature and texture of the
bottom-deposit require to be much more definite and detailed than those
which have generally been given.

Even when one seeks for knowledge of the true centre of distribution
of a species, either of its geographical or of its bathymetric distribution,
it is remarkable in how few instances this can be ascertained from the

published accounts. If we are ever to obtain an accurate knowledge
of 'the adaptation of species to their environment they must be studied
at their centres of distribution, in those localities where they are
exceptionally abundant, for it is there that the species is kept true, and
it is to the conditiQni:1there :prevailin~ that the s:peciesis most perfectly
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adapted. So much attention has in the past been devoted to the rarer
species occurring in any district that the exact conditions under which
the common and prevailing forms exist have often received but little
attention. Yet the fact that a species is rare in any locality no doubt
in most cases means that it is only imperfectly adapted to the con-
ditions there prevailing, and that if the locality were cut off from
communication with the real centre of distribution the species would
soon cease to exist in it. Illustrations of this could be almost in-

definitely multiplied. One case in point is referred to in some detail
on p. 473.

It is clear, therefore, that much yet remains to be done all round our
coasts in the way of dredging work. A number of detailed surveys in
the different districts and in water of different depths is what is really
required. Oontinuous areas should where possible be examined,
samples of the bottom -deposits obtained, and all the physical con-
ditions observed. The nature of the fauna should in each case be

described in such a way that the common and characteristic species
are clearly indicated and given due prominence, and the inter-relations
of the different species pointed out. Special attention should be
directed to all spots where anyone species is exceptionally plentiful,
in order to ascertain as exactly as possible the conditions under which
it is best able to flourish.

SECTIONII.

THE OAUSES WHICH INFLUENOE THE DISTRIBUTION
OF LIFE ON THE SEA-BOTTOM.

IN this section I propose to give a brief summary of some of the more
important causes influencing the distribution of the animals and plants
which live on the sea-bottom, as it will be necessary to constantly bear
these causes in mind in considering the nature of the fauna on the
various grounds to be described. This summary is based largely on
th.e writings of Forbes, Gwyn Jeffreys, Wyville Thompson, Norman,
Berthold, Herdman, M'Intosh, Petersen, and Walther.

The definite distribution of animals and plants in the sea, as on the
land, is due to causes some of which are obscure, whilst others, and
perhaps the most important ones, are sufficiently obvious. They
may, as a matter of convenience, be divided into two classes, the
physical causes and the biological causes. The physical causes are
the result of those physical conditions which immediately affect the life
of the individual members of a species. The biological causes include,
in addition to such as are due to -the structure and activity of the
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organism itself, all those influences to which a species is subjected in
consequence of the existence at the same time of other living organisms.
Such influences may be spoken of as the result of the external biological
conditions to which the species is subjected. In ultimate analysis,
however, the external biological conditions affecting the distribution
of a species in any locality are themselves largely, if not entirely,
due to physical conditions acting in the same or in neighbouring
localities.

Since the assemblage of animals and plants forming the fauna and
flora of any particular area is merely a collection of a number of
individual species, the causes determining its nature will be the same
as those which determine the distribution of species. In the present
paper we are more particularly concerned with the distribution of a
portion of the bottom fauna and flora of the sea, of those organisms
which live in in,timate relation with the bottom-deposit and are captured
by the use of the naturalist's dredge or of the trawl.

1. PHYSICAL CONDITIONS.

Those physical conditions, the variations of which influence the life
of bottom-living species, are capable of definite statement, and for the
most part of accurate measurement. They are- -

1. The constitution of the sea-water.

2. The nature of the bottom-deposit.
3. The movements of the water, due to

(a) wave action,
(b) currents,
(c) tides.

4. The temperature of the sea-water.
5. The pressure, varying with the depth of water, to which the

organisms are exposed.
6. The amount of light which penetrates to the sea-bottom.

1. The Oonstitution of the Sea-water. Variations in the constitution
of the sea-water of sufficient importance to have any marked effect
upon the bottom-living animals and plants are only met with in the
neighbourhood of the land. These variations are (1) the addition of
fresh-water, indicated by a lowering of density, which is the result
of the land-rainfall; (2) the presence of soluble substances derived
from the drainage of the land; (3) the presence of solid substances in:
suspension either brought down directly by the land-water, or stirred
up by the action of waves on the coast and in shallow parts of the sea,
and (4) in all probability the amount of oxygen and carbonic acid
dissolved in the sea-water.
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Of these four variable factors the second, the presence of soluble
substances derived from the drainage of the land, has never, so far as
I am aware, received any attention, although in many localities,
especially in enclosed estuaries, it is probably of considerable import-
ance in influencing the distribution of animal and plant life.

The incursion of fresh-water is a factor which is liable to great
variation. At times of exceptional flood the influence of a river will
be felt at a much greater distance from shore than at other times. In
considering the physical conditions of any particular ground it is
necessary to bear this in mind, and to know whether it is or is not
subject to such periodic incursions of water of low density at regular
or irregular intervals. It is a well-known fact that marine animals are
liable to be injured by a sudden change in the density of the water of a
much smaller amount than that to which they can quite well become
accustomed, provided the change takes place gradually.

2. The Natu1'e of the Bottom-deposit. Since the time of the earliest
marine naturalists it has been fully recognised that one of the principal
factors in determining the distribution of marine animals and plants is
the nature of the bottom-deposit or substratum upon which they live.

The nature of the substratum varies both as to the kind of material

of which it is composed and as to the texture of that material. The
kind of material forming the bottom-deposit may be either inorganic,
when it varies with the geological formation of the particular locality,
or it may be organic, consisting of the skeletal remains of marine
organisms, in which case it varies according to the fauna of the locality.
Deposits composed almost entirely of organic remains have been termed
ne1'itic deposits by Herdman. The texture of the bottom-deposit varies
from solid rock or large stones to gravel, sand, and the finest mud.
Amongst marine animals and plants, especially amongst the former, a
great variety of adaptations are found for fixing, for boring, for burrow-
ing, and for locomotion, specially suited to the particular kind of bottom
upon which the organism generally lives. In very few cases, however,
have the different kinds of bottom-deposit, upon which a particular
species can live, been accurately ascertained, and one of the results
of such investigations as that detailed in the present report is to obtain
additional evidence on such questions.

3. The Movements of the Water. (a) Wave action. The important
influence exerted by the action of the waves on animals and plants
living between tide-marks; or in water of only a few fathoms depth,
has always been recognised by naturalists, and many of the adaptations
oJ structure and habit, by means of which this action is conibateq,
have been pointed out. It was not, however, until the appearance of
Hunt's paper (No. 54) on the influence of wave currents that the atten-
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tion of naturalists was directed to the fact that this factor was in all

probability of great importance to animals living even at such depths
as 30 or 40 fathoms, at any rate in those seas which are subject to large
waves and to strong tidal currents. Even since the publication of this
suggestive paper the subject does not appear to have received the
attention which it deserves. Hunt bases his conclusions not only upon
his own observations of objects trawled from a depth of 40 fathoms in
the English Channel, but he publishes a letter from Sir George Stokes,
in which the subject is treated from a mathematical standpoint, the
conclusions being such as to entirely agree with those which had been
drawn from observation. Hunt points out in detail some of the
adaptations of animals living in shallow water to resist this movement
of the waves.*

(b) OU1'rents. From the point of view of the distribution of bottom-
living marine organisms currents are important (1) as the bearers
of a large and important food-supply; (2) as a means of distribution
of the larvre of many animals and the spores of plants; (3) as
influencing in many places the nature of the bottom-deposit; (4) from
the alterations which they may produce in the density and temperature
of the water, and (5) from their power of sweeping away such organisms
as are insufficiently fixed.

(c) Tides. It would be beyond the scope of the present paper to
enter into a discussion of the peculiar conditions found within the
belt of sea-coast which is alternately exposed to the air and covered by
the sea with the ebb and flow of the tide. The highly special character
of the fauna and flora due to this cause is well known, and has often
been described.

The currents produced in shallow seas, such as those around the
English coasts, by the action of the tidal wave, influence the bottom-
fauna in the same ways as do currents due to other causes.t These have
already been sufficiently indicated, but in the case of the tidal current
one important difference must be noted. In the great majority of
instances the tidal current runs alternately in opposite directions,
and it would not therefore be likely to bring such an abundant food-
supply as a steady current progressing at the same rate, nor would it
tend to distribute larvre over a very large area.

This equal alternation of the tidal current is often greatly modified
in the immediate neighbourhood of the coast, especially where bays
and inlets of the sea abound. In such localities the current may run
for a much longer time in one direction than in the other.

* For a further discussion of this subject see pp. 375 and 457.
t The strength of the bottom tidal current, as indeed of all bottom currents, in the seas

around the British Isles is a subject about which definite information i3 very much needed.
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4. Tempemtu1'e of the Sea-water. There seems to be some difference
of opinion amongst recent writers as to the exteut to which temperature
is a determining cause in the distribution of marine species.

The following general principles appear to be beyond dispute.
Change of temperature, having regard both to the amount of the

change and to the rapidity with which the change takes place, is of
greater importance in its influence upon marine life than the actual
degree of temperature, though at the same time the latter must not be
considered to be without effect.

For each species there is a maximum rate of change of temperature
which the species is able to endure without injury, and this rate of
change differs greatly for different species.

Each species is specially adapted to flourish within a particular range
of temperature, which differs both in actual degree and in extent of
range for different species.

It also seems probable that, provided the change takes place
sufficiently slowly, the particular range of temperature to which a
species is adapted may alter, and a race of the species may arise
adapted to a temperature range different to that of the species in
general. Whether or not selection plays a part in the formation of
such races it is impossible in the present state of knowledge to say.

5. Pressure. The range of many species in depth is very great, so
that it is evident-and the fact has been sufficiently recognised since
the time of Forbes and Gwyn Jeffreys-that pressure in itself has
little influence on the distribution of marine animals, unless the differ-
ences of pressure are very great indeed.

6. The Amount of Light which penetrates to the Sea-bottom. The
extent to which light penetrates the sea-water is one of the most
important factors in determining the distribution of marine life, since
on it depends the existence of the plant life upon which animals ulti-
mately depend for their food supply.

Berthold has shown that different species of marine algre require
different light-intensities in order to flourish at their best. Some
grow only where the light is very strong, the majority, however, attain
their maximum development in situations which are to some extent
shaded, or in which the intensity of the light is modified by the depth
of water through which it has to pass.

The amount of light which penetrates the sea-water and becomes
available for bringing about the assimilation of plants depends, in the
first place, upon the amount of light which strikes the surface of the

sea, and will vary therefore with the particular climate and ~eteoro-
logical conditions prevailing in each locality. The depth at which
marine algre will be found will be greater in localities where the sky

- -- - ~ -
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remains clear and the light of the sun intense for long periods, than in
those where the opposite conditions prevail. The clearness of the
water, which depends upon the amount of solid matter in suspension,
will also be a factor of importance.

In addition to the indirect effect of light upon the distribution of
animal life in the sea, owing to the dependence of the latter upon plant
life, there is also a direct effect, which, however, appears to be of
importance only within somewhat wide limits. The distribution of
those animals which seek their food chiefly by the aid of sight will

evidently be li_fited by the amount of light which penetrates, whilst

the safety of t,ose which serve them as food will be correspondingly
increased as the amount of light diminishes.

In. EXTERNALBIOLOGICALOONDITIONS.
The external

1

biOlOgiCaiconditions influencing the distribution of any
bottom-living rganism (animal or plant), due to the existence at tbe
same time of 0 her living organisms, are often of a complicated nature.

1. One orga~ism may exert an advantageous influence upon another.
(a) By serving as its food-supply;
(b) By Jerving as a fixed base to which it may attach itself ;
(c) By erving as a movable base, and thus extending the area

0 er which a fixed organism can collect its food-supply;
(d) By ringing supplies of food to the other organism as well

a to itself, either by setting up a current, or in some
0 her way;

(e) By laffording the other organism means of protection or
cOflCealment from its enemies.

2. One organism may exert a disadvantageous influence upon another.
(a) By preying upon it;
(b) By fixing upon it in such a way as to destroy it;
(c) As kcompetitor for a limited food-supply, or for a limited

a

~

ount of fixing space.

3. The biolo ical conditions by which the organisms on any particular
patch of grou. d are influenced depend not only upon the organisms
living on that ground itself, but also upon the nature and abundance
of the organisms living upon neighbouring grounds.

The meaning of the latter statement can perhaps be best explained
by supposing that a particular patch of ground could be cleared of all
the organisms living upon it, and then allowed to remain until it had
acquired a new population. The nature of this new population would
depend upon the physical conditions of the ground, upon the nature
of the larval animals which were brought to it by the moving water
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above, and npon the wandering animals which entered it from other
grounds. The nature of the larval forms would depend upon the
nature of the grounds over which the water had previously passed,
and it would appear that the supply of larvre from grounds in the
immediate neighbourhood would be much greater than that from those
which were more distant. In this connection the tidal current, running
alternately in opposite directions, will evidently be an important factor.
It will be shown in the present report that in many cases the nature of
the fauna at a particular spot is distinctly influenced by the fauna of
grounds in the immediate neighbourhood.

The principle just discussed may be extended to the fauna of any
particular district, which will be influenced by the nature of the fauna
in surrounding districts. The fact, which has long been well known,
that the fauna in the western portion of the Ohannel is composed of a
mixture of northern and southern species is, to some extent, a result of
the principle enunciated.

SECTIONIII.

THE PHYSICAL OONDITIONS PREVAILING ON THE
GROUNDS INVESTIGATED.

THE grounds have been so chosen that, with the exception of changes
in the nature of the bottom-deposit, the differences in their physical
conditions are probably only slight and not of great importance. Under
the present heading those conditions, which are nearly the same for all
the grounds, will be described, whilst the nature of the changes which
the bottom-deposit undergoes will be reserved for an independent
section.

The grounds lie in the immediate neighbourhood of the 30-fathom
line (Oharts I. to XVI), all of them being between the 25- and 35-
fathom lines. In the neighbourhood of the Eddystone the 30-fathom
line is from eight to nine miles distant from the coast, and within about
a mile of the exposed Eddystone rocks. Near Bolt Head and Prawle
Point, on the other hand, it approaches to within Ii miles of the
shore.

The Composition of the Water. The density of the water on all the
grounds may be taken, for the purposes of the present inquiry, to be
that of normal Atlantic water, any variation from this figure being so.
small as to be without importance in influencing the distribution of the
bottom fauna.

This appears to be the case even for the Bolt Head and Prawle
Grounds, which lie close to the entrance of the Salcombe estuary, as is
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shown by the observations made by Mr. H. N. Dickson (No. 21, pp.
166-169) in 1891. Dickson's stations 1. and XV. are snfficiently near
to be of value.

Station 1. Bolt Head N.E. by E. 1t miles. June 15th, 1891.
Density (4815'56)'Surface 1.02601'

19 fathoms 1.02599
Bolt Head N.N.E. 1t miles. June 17th, 1891.
Density (4S15'56)' Surface 1.02598

19 fathoms 1.02602

Station XV.

In November, 1891, and March, 1892, samples were also taken by
Dickson at the abQve Station I., as well as at other stations in various
parts of the Ohannel, and he reports (No. 21, p. 273) that" the examina-
tion of these samples has shown that the water over the area under
consideration is normal Atlantic water throughout."

No accurate data can be given as to the amount of solid matter
in suspension in the water at various times, as no attempts have been
made either to determine this directly or to measure the degree of
transparency of the water. It is possible, .owing to the nearer proximity
of the coast in the neighbourhood of Prawle Point, that the water
there at the 30-fathom line may at tim~s be somewhat more muddy
than that in the neighbourhood of the Eddystone.

The Movements of the Wate1'. 1. Wave Action. No satisfactory
method has yet been devised for measuring directly the amount of wave
action at various depths. There is, however, considerable evidence
to show that a certain amount makes itself felt on the grounds under
consideration, and that although the amount is small it is appreciably
different on the different grounds.

That the amount of wave action extending to the bottom is gener!llly
slight is shown by the abundance of the hydroids Antennula1'ia
antennina and Aglaophenia myriophyllum., which fix themselves in the
sand or fine gravel by a felt-work of root-fibres in such a way that they
would certainly be torn up by any violent movement of the water, and
on the fine sand grounds Oellaria is abundant fixed in a similar way.
On the gravel also to the west and south-west of the Eddystone the
ascidian Polyca1pa varians (Heller) is very plentiful, and is generally
attached only to the gravel itself, for nearly all the specimens which
come up in the dredge are found to have their bases covered with
pieces of gravel to which they are firmly fixed.

The distribution of Alcyoniuln digitatum (see p. 457), on the other
hand, seems to indicate that the amount of movement of the bottom
water is appreciably less on the grounds where the depth is greater than
33 fathoms than it-is upon those from 28 to 33 fathoms.
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The evidence for considerable wave action is strongest on Grounds
XIV. and XV!., immediately to the west of the Eddystone reef, where
it is probably increased by the rebound of the Atlantic swells from the
rocks. On Ground XVI. (see Charts) the bottom-deposit is a shell
gravel, which is remarkably clean and free from silt,* as will be seen
from the figures in Table II., p. 525, which shows the texture of the
samples taken from the different grounds. There is also on this ground
an almost entire absence of such species as fix directly to the bottom-
deposit.

The sample of the bottom-deposit on Ground XIV. (haul 85) is
unique amongst all the samples obtained, in having the fine sand grains
rounded and highly polished (see p. 385), and on this ground the
number of hydroids is also very small.

There is evidence (see p. 425) that Ground XIII., which lies south-
east of the reef, is more sheltered from wave disturbance than the
grounds to the westward of the Eddystone.

2. Our1'entsand Tides. Practically nothing is at present known as to
the strength or even as to the prevailing direction of the bottom
currents of the Channel. It is well known, however, that the surface
currents are especially strong around the various headlands, and it
is probable that these will still be felt on the bottom. If this be so the
currents on the Bolt Head and Prawle Grounds may be more rapid than
those in the neighbourhood of the Eddystone.

Temperature. The Laboratory records of bottom temperatures at
depths of about 30 fathoms show a range from 7'1° C. (48° F.,
March, 1898) to 13'9° C. (57'1° F., Nov. 17th, 1898). The records at
this depth are not, however, very numerous, and the above observa-
tions probably do not quite represent the maximum and minimum
temperatures. The temperature changes very slowly, generally not
more than 1°C. in a month, and the total yearly range may be
safely put at about 7° or 8° C.

Pressure. 1'he depth of water on all the grounds varies only from
25 to 35 fathoms, which represents a difference of pressure too slight to
affect the bottom animals.

Ammmt of light which penetmtes. This is sufficient only for the
lowest forms of vegetable life, such as diatoms, coccoliths, etc. None
of the branched red or brown sea-weeds are found on any of the

grounds.

* Wave action in' itself would not of course be able to remove silt which had been

deposited; it would, however, tend to keep the silt in suspension, so that it would be
carried away by the prevailing currents.
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SECTIONIV.

THE BOTTOM-DEPOSITS.

THEquestion of the changes in the nature of the fauna which take place
in shallow waters with changes in the character of the bottom-deposit
is one to which considerable attention has recently been paid. More
especially Marion (No. 74) in the Gulf of Marseilles, Petersen (No. 95)
in the Kattegat, Herdman (Nos. 40-44) in the Irish Sea, and Pruvot
(No. 98) in the Mediterranean and in Brittany have dealt specially
with the subject. At the instigation of these naturalists chemical
analyses of the bottom-deposits have been made and their geological
characters have been described.

In considering the relation between the nature of the bottom-deposit
and the fauna living upon it, the factor which appears to be of primary
importance is the texture of the deposit rather than its geological
character. This is fully recognised by the authors named, and it is a
point to which the attention of marine naturalists has always been
directed.

The terms rock, stone, gravel, coral or nullipore, shell, sand, fine sand,
mud, muddy gravel, muddy sand, etc., have generally been used to
express differences in the nature and texture of the deposits. These
designations are adopted from navigators, and are the terms used on
Admiralty and other charts to expr~ss the nature of the material
brought up on the tallow placed for the purpose at the end of the
ordinary sounding-lead. But a very slight study of the accounts of
dredgings given by various authors is sufficient to show that these
terms are used in very different senses by different individuals. The
term sand especially seems to be employed in a very broad sense to
include deposits having a wide range of texture. Several of the other
terms are also much confused.

After the present investigation had proceeded for some time it
seemed necessary that an attempt should be made to actually measure
the texture of the deposits found in different places, so that accurate
and consistent descriptions might be given. The readiest method of
doing this is to separate the particles of different sizes by means of a
series of sieves of standard meshes, and then to determine the percentage
of material of each size in the sample. Since my results were obtained
I have found that three or four of Petersen's samples were examined in
the same way, though, unfortunately, he does not give the numbers of
the hauls from which they were obtained, and it is impossible, therefore,
to discover the fauna connected with them.



378 ON THE FAUNAAND BOTTOM-DEPOSITSNEAR THE 30-FM.LINE

The method of procedure which has been adopted will now be
described.

Obtaining the Sample. In order to get a correct idea of the nature
of the deposit it is not sufficient to take a sample of so much of it as
happens to come up in the ordinary dredge. Samples obtained- in this
way have lost much of the finer portions of the deposit, and generally
give a.very incorrect idea of its nature. The samples, .the composition
of which is here described, have always been taken with a moderate-
sized dredge (about 2ft. 8 in. long),'" fitted with a bag of stout canvas
inside the ordinary net. At the end of a haul of the ordinary dredge
it was our custom to steam back a little way over our course and then
work this dredge with the canvas bag, leaving it down only for two or
three minutes. In this way a good sample of the deposit was obtained,
and the haul often yielded interesting species not obtained in the usual
way of dredging.

Examination oj Samples for Texture. The samples were brought back
to the Laboratory, and for their examination a series of sieves made of
zinc and with perforated zinc bottoms was employed, through which
the samples were washed. The sieves had a diameter of 15 centimetres
and six of them were used, the sizes of the (circular) perforations being
15 mm., 5 mm., 2'5 mm., 1'5 mm., 1 mm., and 0'5 mm.t The material
passing through the 0'5 mm. sieve was further subdivided into two
parts, one of which was regarded as fine sand and the other as silt.
This separation was made by stirring the material up with a considerable
quantity of sea-water, allowing it to settle for one minute, and then
pouring the water off. The process was generally repeated a second
time, the material remaining in suspension being regarded as silt, whilst
that which settled in. one minute was regarded as fine sand.

In this way eight grades of material were obtained altogether, and
it was found that these could conveniently be distinguished by the
following nomenclature:-

I. Stones. All inorganic material which will not pass through
15 mm. sieve.

II. Coarse Gravel. Material left on 5 mm. sieve.
III. Medium Gravel" ,,2'5 mm. "
IV. Fine Gravel" ".1'5 mm. "
V. Coarse Sand " ,,1 mm. "

VI. Medium Sand " ,,0'5 mm. "

. The size of the dredge is important, as a smaller and lighter one would probably not
dig so deeply into the deposit. A strong net is retained outside the canvas bag in order
to take some of the strain when the dredge is brought up.

t Perforated zinc with holes of these diameters can be obtained from Messrs. J.

Staniar & Co., Manchester Wire Works, Manchester.
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VII. Fine Sand. Material which passes through 0'5 mm. sieve
and when stirred up with sea-water settles in one
minute.

Silt. Remains in suspension at the end of one minute.VIII.

The designations here adopted seem to agree very well with the ideas
generally connected with the respective terms, and it would be a great
advantage if these terms. could in future be used in the exact senses
proposed.

In determining the texture of a sample by the use of a series of
sieves it is necessary, in order to obtain constant results, that a con-
siderable quantity of material be examined, especially in the case of
coarse and mixed deposits. My practice was to sieve the quantity
which was contained in a bottle of about 800 cc. capacity.

After trials of various methods the following was adopted as the
readiest and most convenient way of obtaining. satisfactory results.
The finest sieve was placed in a vessel somewhat larger and deeper

. than itself, so large in fact that the sieve could be convenientlyworked
about with the hand. Sea-water was then poured into the surrounding
vessel until the sieve, standing in it, was nearly full. Small portions
of the sample were placed in the sieve and worked about until all the
fine sand and silt were washed out. In the case of very muddy samples
the process was repeated in a second quantity of water. The portion
remaining on the sieve was washed through the other five sieves
successively in a similar way, commencing with that of largest mesh.

The mixture of fine sand and silt was separated by stirring it up well
in the sea-water, allowing it to stand for one minute, and then pouring
the water off. Where two washing waters had been used, ~he second,
with its contents, was poured on to the first sample of fine sand,
the whole stirred up again, left to stand one minute, and the water
poured off. The water in which the silt was suspended was allowed
to settle for at least twenty-four hours and the clear portion then
drawn off. The remainder was passed through a weighed filter paper
and the silt collected.

The samples of gravel and sand on the various sieves and of silt on
the filter paper were all dried at a low temperature and weighed, the
results being expressed as percentages of the total weight. The tex-
tures of the various samples examined are shown in Table II., p. 525.
One of the most curious features brought out by this method of
examination of the texture of the bottom-deposits is .the fact that nearly
every sample of the coarser deposits is composed of a mixture of coarse
gravel and fine sand or mud, material of intermediate texture being
present in small quantity only. Thus sample 84 is a mixture of coarse
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gravel (47'6 per cent.) with fine sand (17'7 per cent.), and a little silt
(2'8 per cent.), the intermediate grades of gravel and sand being small.
Sample 103 is a mixture of gravel with mud, the proportion of silt here
rising to 17 per cent., with only 10 per cent. of fine sand, the highest
percentage of silt in any sample examined from these grounds.

For comparison with the figures in the table I have given in the last
column the texture of a sample of fine, sticky mud from Plymouth
Sound, which contains 70 per cent. of fine sand to 24'4 per cent. of silt.

The Organic Constituent.~of the Bottom-deposits. Mr. Worth reports
below on the relative amounts of organic carbonate of lime contained
in the different samples. The organic constituents from which this
carbonate of lime is derived consist, on the grounds under investigation,
almost entirely of the remains of molluscs, echinoderms, serpulids, and
polyzoa, and there is no example on the whole area of a "nullipore"
ground. It is especially noticeable in Grades II. and III. that t]1e shell
material is composed very largely of entire small shells of lamelli-
branchs or of fragments of such small shells, and not of broken pieces
of large shells. Many of these shells show the clean circular perfora-
tion, such as is produced by the boring gasteropods.

Sponge spicules are abundant in the finer grades.
The Silt. Although constituting only a small percentage of the whole

material forming the bottom-deposit on the grounds included in the
present investigation, the silt is of great importance from the biological
point of view, since many animals living on the grounds obtain their
food by passing it through the alimentary canal and extracting such
nourishment as it contains. The silt from a freshly taken sample of
deposit, when shaken up with sea-water, forms a flocculent precipitate,
the greater part of which settles fairly rapidly. On the other hand,
when shaken up with fresh-water, a great deal of it remains in sus-
pension for a long time, and the water may have a muddy appearance
for several days.

Microscopical examination of the fresh silt shows that a very con-
siderable portion of it is of organic origin, and the analysis and
examination of dried samples confirm this (cf p. 386). Diatoms are
very numerous as well as foraminifera (for species recognised see
p. 442), and Coccoliths are invariably present in very considerable
numbers.

Attention has recently been drawn to the presence of Coccoliths in
our coastal waters by Joly and Dixon (No. 57), who found them in
the precipitate obtained by treating a quantity of sea-water in a centri-
fugal apparatus revolving at a high rate of speed. They had, however,
been found by Behrens (No.6) in samples of bottom-deposit from the
Baltic as long ago as 1873.



FROM THE EDDYSTONE GROUNDS TO START POINT. 381

Ooccoliths can be readily obtained in large numbers by shaking up
a small quantity of bottom-deposit with sea-water, pouring off the
muddy water, and allowing it to settle. I have found them to be much
more numerous in samples taken from below 15 fathoms than in those
obtained from the shallow waters of Plymouth Sound, although a few
can generally be found in the latter. These organisms must now there-
fore be regarded as very abundant in the sea, and their importance in
the economy of many marine animals must be great, since they furnish
a source of food-supply containing carbonate of lime.

DETERMINATION OF THE AMOUNT OF OARBONATE OF LIME IN THE

SAMPLES OF BOTTOM-DEPOSIT, AND DESCRIPTION OF THEIR
GEOLOGICAL FEATURES. By R. H. WORTH.

"1. AVERAGEGRADEOFSAMPLE.-The sands and gravels had already been
sieved and graded before their examinations for geological purposes and for
the determination of carbonate of lime. It appeared evident, however, that as
a ready means of determining the relative texture of a whole sample it would
be necessary to compress the information contained in the table which gives
the percentage of each grade in each sample (Table II., p. 525).

"The method adopted is founded on the determination of the average grade
of the whole sample. The figures I, II., III, etc., having reference to grades
left in a sieve of 15 mm., 5 mm., 2'5 mm., etc., are purely conventional, but
may be conveniently adopted for the purpose of shortly stating the average
grade of any sample. The actual method followed was to multiply each per-
centage in the table by the convel!.tional number attached to its grade, add
together all the figures so obtained, and divide by 100; the result has been
described as the' average grade' of each sample, and affords a ready means
of comparing the texture of any two deposits. Close comparison still of
necessity requires a reference to the detail on which this average is based.
As an instance of the method the determination of the' average grade' of
sample 83 is appended :-

I. Stones

II. Coarse gravel
III. Medium gravel
IV. Fine gravel
V. Coarse sand

VI. Medium sand
VII Fine sand.

VIII. Silt

0 '00 x 1 = 0'0
27'9 x 2 = 55'8
28'3 x 3 = H4'9
14'1 x 4=56'4
6'0 x 5 = 30'0
7'3 x 6=43'8
8'3 x 7 = 58'1
8'2 x 8=65'6
--

394'67100 =

3:946, the' average grade' of sample 83.

"Averaged in this manner the samples fall naturally into two divisions; the
one division lies between the grades 3'6 and 4'6, and the other between the

NEWSERIES.-YOL.Y. No.4, 2 C
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grades 6'3 and 7'0, the lower numbers corresponding to the coarser and the
higher to the finer textures.

"Grade VII.-.the 'fine sand '-varies considerably in the different samples.
Its coarser forms approximate in some few samples to a sand the individual
grains of which are none greatly under '5 mm. in diameter. Its finer forms
in some samples have but few grains of these dimensions, as compared with
a great number of grains approximating to the' silt.'

"2. CARBONATEOF LIME.--Care was taken to ascertain how far any results
of 'chemical determination might be invalidated by the presence of inorganic
carbonate of lime in the rock fragments. The result of inquiry proved that
practically no lime existed in the rock fragments which was soluble in cold
dilute hydrochloric acid. All carbonate of lime so soluble is in these samples
f

. I ..
0 orgamc orrgm.

" In the finer grades below III. carbonate of lime was determined by treat-
ing each sample with dilute hydrochloric acid, filtering, neutralising the filtrate
with ammonia and again filtering, precipitating the lime with ammonium
carbonate [(NH4)2C03], filtering, washing precipitate, drying and weighing
as carbonate of lime.

"In grades 1., 11., and III. the shells, shell fragments, etc., were picked out
by hand and weighed.

"Tables III. and IV., p. 526, give the results thus obtained.
"A feature of these results is the low percentage of CaC03 in the fine

texture d~posits, having an average grade of 6'4 to 7 '0. In Table V., p. 528, the
samples are arranged in order of their average textures and the total percentage
of CaC03 set opposite each sample.

"The coarse samples are not, perhaps, uniformly high in their percentage of
carbonate (94 is a"notable exception), nor are the fine samples uniformly low,
89B and 109 being the exceptions, but on averages the general figure for the fine
textures falls much below that for the coarse. Another noticeable fact is that

the percentage of carbonate of lime found in the finer sands of each sample
shows a distinct tendency to follow the total amount of carbonate of lime

present in the gravel and coarse sand of the same samples (again with the
exceptions of 89B and 109, which are evidently detrital matter from adjacent
shelly grounds).

"This points to the fact that most of the carbonate of lime in the fine sands
is detrital matter from shell fragments, etc., in the gravels and coarse sands,
and microscopic examination confirms this.

"The percentage of carbonate of lime in the silts is comparatively low, with
the exception of silt 109. It apparently follows no definite rule, beyond

a. mere tendency to be somewhat higher in silts where the whole sample
is rich. There is less variation between different samples in the matter of
percentage of carbonate of lime in the silts tban in any other feature.

" An attempt might be made to explain the poverty of the silts in carbonate
by the fact that once shell fragments are ground sufficien:tIy fine to pass into
this grade they present so much surface area in proportion to their solid
capacity as to fall an easy prey to the solvent action of sea-water.
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"3. ROOKFRAGMENTSANDSANDGRAINs.-Grades I., II., and III. were

examined and the rock fragments identified. Advantage was taken of the
search for foraminifera to examine the sand grains in grades VI. and VII., and
the residues from the acid solutions after dissolving out the carbonate of lime
have also been examined.

"There are 'three clearly defined geological areas represented by these
samples.

"The first, represented by a single dredging only, occurs at 90 (Ground V".),
to the north-east of the Eddystone and south of Rame Head. Here the
rock fragments are almost entirely Devonian in character, the.gravel consisting
of fragments of slate and quartz from veins in slate, closely resembling the
rocks of Penlee Point. A little Trias occurs. .

"The second area covers the whole of the rest of the samples examined
from the Eddystone neighbourhood. This may be called the Triassic area.
The prevailing rock fragments are the detritus of Triassic rocks; mottled
sandstones, red jaspideous sandstones, micaceous sandstones, and drab sand-
stones. This must be taken as an indication and not an exhaustive definition

of the nature of the rocks. In consequence of the. presence of these rocks
the bottom-deposits contain a great amount of free crystalline silica and a
considerable amount of iron. Associated with the Trias are some Devonian

rocks, but the amount of these present is comparatively small, rarely rising
above 15 per cent. and never reaching 16 per cent. Fragments of the
Eddystone gneiss also occur, but in small quantity except in the immediate
neighbourhood of the reef.

"The third area is represented by samples 105 and 106 (Ground XVII.)
from the neighbourhood of the Bolt. This may be described as the' Archean
Schist' area. The rock fragments are largely derived from mica and chlorite
schists, similar to or the same as those forming the promontory of the Bolts.
In 105, II., the Archean schists form 78.75 per cent. of the whole rock
fragments, Flint pebbles form 12.74 per cent., and Triassic roc-ks8.51 per cent.
The Prawle Stony Ground (XVIII.) corresponds geologically to 105.

"Further south, at the point at which 106 was dredged, the Archean falls
to 48.90 per cent. and the Flint rises to 40.44 per cent., apparently indicating
the proximity of a cretaceous area. Trias is still present as 10.66 per cent.

"These Archean rocks are referred to in 'The Rocks of South-west

Devon,' R. N. Worth, Devonshire Association Transactions, 1887, as well as
elsewhere in the same Transactions by other writers.

" Briefly stated the geological results are as follows :-
" It is almost certain that the gneiss and granitoid rocks which constitute

the summit of the Eddystone reef are restricted in area of exposure to little
more than the summit and a portion of the sloping sides of the reef. It
is only at 87 that the gneiss preponderates over all other rock constituents
in the gravel, and here in 87, IlL, it reaches 74.07 per cent. of the
total rock constituents. This is on the immediate western fringe of the reef.

"At 85, a little west of 87, the gneiss forms 25 per cent. of the rock
constituents, and at 103, south-east of the reefl it forms 26 per cent.
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"The presence of the Trias is not surprising. The probable existence of
submarine Trias between the Lizard and Plymouth had already been
suggested by R. N. Worth, who, in 1886, reported the existence of a sub-
marine Triassic outlier, having 'its centre about ten miles south-east of the
Lizard. (Quart. Jour. Geol. Soc., Aug., 1886.)

"But although not altogether unexpected, this Trias of the Eddystone
neighbourhood is now reported for the first time, and deserves more detailed
and lengthy description than would be appropriate to the objects of the
present investigation. For present purposes it will be sufficient to state that
the nearest shore exposures of rocks of similar formation occur at Oddicombe
Beach, St. Mary Church, again at a point immediately to the west of the Bolt,
and lastly, on either shore of Plymouth Sound, in Cawsand Bay and to the
south of Bovisand respectively.

"The presence of the iron of the Trias has apparently had its effect on the
foraminifera, for some of the Miliolina especially present an unusually
ferruginous appearance.

"Among the Eddystone gravels were found scattered fragments of
amorphous silica, insufficient in number or weight to affect numerical results.
These were mostly regarded as Triassic before the Bolt examples had been
examined. Such an identification was justified by the known existence of
veins of calcedony in the submarine Trias off the Lizard. Their absolute
identification is still problematic. Not 'tIO,however, with the flint gravel
from the Bolt district. This, although much affected by the solvent action of
the sea-water, is still recognisable as flint, and possibly more exact information
may on further examination be derived from some of the apparent fossils
which have survived the solvent action of the water. It is interesting to note

the extent to which this solution has been carried. The out.side of practically
every flint pebble has been converted by it into a microscopic honeycomb,
and only the larger fragments have any core of unaffected silica remaining.
The crystalline quartz grains of the Trias, on the other hand, have resisted
the chemical action of the water.

"The sands are interesting as giving evidence of the relative degree to
which wave action has affected the sea-bottom. It may seem a truism to
suggest that a fine-grade sample may owe its fineness of textures either to
the presence of a large quantity of fine sand or to the absence of all but a
small proportion of coarser gravel. The two causes are, however, quite
distinct, and either may act alone or both in conjunction.

"The dredgings in the Eddystone neighbourhood are not perhaps so many
or so scattered as might be desired for this discussion, the objective having
been rather zoological than geological. None the less, it is interesting to note
the relative positions of the fine textures and the coarse textures. With one
exception the fine textures occur at some considerable distance from the reef,
while the coarse textures are clustered around the reef or around the Hand

Deeps. The exception as to a fine texture occurring near the reef is in the
case of dredging 89B, taken from the centre of the channel between the Hand
Deeps and the Eddystone reef.
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"Dredging 89 is remarkable for the manner in which the quartz grains
have been rounded and polished, and also for the extremely coarse texture
of the' fine sand,' VIr. As has been pointed out, this grade may either have
a maximum coarseness, in which all the grains are of such size as to barely
pass through the 0'5 mm. mesh, or may approximate to silt. In the present
instance the maximum coarseness is closely approximated. (The actual silt
only forms 0'6 per cent. of the whole sample.) The greater portion of the
sample is almost uniformly distributed between III., IV., V., and Vr., a
feature which does not recur. The average grade is 4'597, or almost a mean
between IV. and V. The conditions at this point, therefore, are unfavourable
to the existence of either coarse gravel or fine sand; of the first, it is
suggested, because the strong wave actions breaks up all large particles, of
the second, because the same action will not allow small particles to settle.
Add to this the rounded and polished quartz grains, grains rounded as they
are practically never found on any beach, and almost every individual grain so
polished, and the conclusion should apparently be that here is a centre of
wave action. And yet it lies below the 30-fathom line. But at the same
time it lies under and to the westward of the Eddystone reef, which, rising
above low-water, meets and breaks the south-west Channel seas.

"The sudden check to the great Channel rollers can certainly not be effected
without the accompanying creation of intense currents in the neighbouring
depths, and these it is that must be looked to as providing the necessary
abrading forces. That these forces only operate at intervals may be gathered
from the occurrence in this storm-washed sand of fair-sized specimens of
Rotalia becca1"iiand Miliolina seminulum. The more delicate foraminifera

are, however, conspicuously absent.
"The sand grains at 87 also show a similar but not equally finished polish.

This point, however, lies further to the north of the highest point of the
reef. To the north-west of the Eddystone the Hand Deeps also take a share
in arresting and converting the surface-wave motion.

"Between the reef and the Hand Deeps the back-wash, reflux currents or
arrested and converted wave motion have scooped and maintain a channel,
represented by the incurve of the 30-fathom line on the chart. All around
the margin of this area there is evidence of wash, which must result in the
formation of a considerable amount of fine detrital matter, and this not being
able to settle when formed is constrained to collect in the quieter but still
disturbed waters of the centre of the channel and forms the deposit at 89B,
56'8 per cent. of which is fine sand, a fine texture, but not comparable with,
say, 92, which lies well clear of the reef and has 90'9 per cent. of fine sand,
or with 102, 91, and 104, with 85'4 per cent., 82'7 per cent., and 95'8 per
cent. of fine sand respectively. It is, however, more nearly comparable with
90, which lies at the northern extreme of the eastern Eddystone channel and
has 68 8 per cent. of fine sand. Dredging 89B also differs from all the other
fine texture sands in having a large percentage (29'2 per cent.) of medium
sand.

"The conclusion which apparently follows these considerations is that the



386 ON THE FAUNA AND BOTTOM-DEPOSITS NEAR THE 30-FM. LINE

deposits around the Eddystone reef owe their coarse texture, in part at least,
to the intense wave action which prevents the accumulation of the finer
particles, in part to the same intenser action which provides additional coarse
particles at the expense of the neighbouring submerged rock surfaces.

"The finer deposits elsewhere are in more quiescent localities, with no
abrupt changes in the levels of the bottom to deflect the surface waves.

"105 and 106 (Ground XVII.) are subject to totally different geological
and other conditions, and more dredgings from their locality would be
necessary to fully appreciate the circumstances affecting them.

"It is to be noted that no rock fragments occur which must have
necessarily, or have even probably, been drifted from the neighbouring shores,
guarding, however, the case of 105 and 106, in which it is none the less quite
possible and even probable that the Archean schists underlie the gravels in
which they occur.

"Three of the samples of silt have been approximately analysed, with the
result set out in the following table. The results should be accurate to the
nearest 0.25 per cent.

"It is apparent that the CaO obtained in these analyses is more than can
be accounted for by the organic CaCOg, the figures being:

CaOin presentanalysis, CaOequivalentto organic
per cent. CaC03,per cent.
13.67 ... 9.24
17.60 ... 10.45
12.69 ... 11-85

83
94

103

"On the other hand, the loss on ignition before blowpipe after previous
ignition over bunsen appears to roughly represent the CO2 in the organic
carbonate of lime. Thus:

83
94

103

Additional loss on ignition over
blowpipe, per' cent.

9.00
8.50
8.50

CO2 in CaC03, per cent.

7.26
8.21
9.31

"The loss on ignition has accordinglybeen given in two figures,of which
the figure for loss over bunsen fairly represents the more volatile substances
and organicmatter.

ANALYSISOF SILTS.
83 94 103

Loss on Ignition.
Bunsen

1:g}20.50 1 :gg}20.50 1:g}21.00Blowpipe.
... ...

Si02 42.35 ... 35.42 ... 41.56

Al20g ., 10.18 ... 9.64 ... 7.53

Fe20g 9.29 ... 7.70 ... 8.00
CaO 13.67 ... 17.60 ... 12.69

MgO Heavy trace Heavy trace Heavy trace
Undetermined 4.01 ... 9.14 ... 9.22
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"Under the head of 'undetermined' must be classed the alkalies, any
slight traces of metallic oxides, and a small residue of CO2 left after ignition.

" All the samples were fairly thoroughly washed before analysis to remove
salts derived from sea-water, and were desiccated before ignition."

SECTION V.

DESCRIPTION OF THE GROUNDS INVESTIGATED.

The grounds from the Eddystone to Start Point lying in the neigh-
bourhood of the 3D-fathom line fall naturally into four groups. The
grounds around the Eddystone rocks, comprised within a circle of
about four miles radius, having the lighthouse for its centre, are for
the most part coarse grounds, with bottom-deposits of gravel or broken
shell mixed with more or less mud or fine sand. Towards the outer

limit of the circle the deposits become more and more sandy in nature.
These grounds will be referred to in a general way as the Eddystone
Grounds. (See Chart I.) South of Bolt Head the bottom-deposit is
broken shell-gravel, and the ground here will be named the Bolt Head
Shell-gravel Ground. (Chart I., Ground XVII.) Between the Eddystone
Grounds and the Bolt Head Shell-gravel is a stretch of fine saud, the
Eddystone Tmwling Ground, the inner or northern portion of which

- will be distinguished as the Inner Eddystone Tmwling Ground, the
outer or southern portion as the Outer Eddystone Tmwling (hound.
(Chart I., Grounds I. and II.). Between Prawle Point and the Start
is a patch of ground with many stones, the Prawle Stony Ground.
(Chart I., Ground XVIII.)

The lists of ~pecies living on the various grounds will be arranged
according to z0010gical groups, but in the description of the fauna of
each ground, ~hich precedes the list, the species will be grouped
according to their general habit, the following kinds being dis-
tinguished :-

1. Burrpwing species.
2. Fixed and clinging species.
3. Wandering or free species.

Associated species will in all cases be ranged with their hosts, the
host being, inlthe case of fixed and burrowing animals, the one most
intimately connected with the bottom-deposit, in the case of wandering
species, the one having the greater powers of locomotion. It will
be found that fthe burrowing and fixed species, with their associates,
are the most Irestricted in distribution by the nature of the bottom-
deposit, whilst the wandering species may exist upon bottoms of many
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different textures, when the deposit is once sufficiently firm to support
their weight. The distribution of the wandering species will therefore
depend, under the same conditions of temperature, water-movement,
etc., chiefly upon the presence of a suitable food-supply and the
absence of enemies.

In considering the geographical distribution of marine animals
Forbes introduced the idea of a specific centre, by which he meant
the locality, named also the metropolis of the species, where the
species flourished in large numbers, and he showed that as one passed
away from this locality the species became less and less abundant,
until it finally disappeared. In what follows I think I have been
able to show that the facts with regard to the local distribution of
species are of a very similar kind. Many instances will be given
of a species being specially abundant upon one particular patch of
ground, where the nature of the bottom-deposit or some other physical
condition is specially suited to its requirements, and in almost every
case of this kind it will be found that the species is taken in smaller
numbers on all the immediately surrounding grounds, even though the
general nature of the fauna and of the bottom-deposit of the latter
grounds may be very different. In this way the fauna of any particular
ground depends not only on the nature of the ground itself, and the
physical conditions to which it is subject, but also to a greater or less
extent upon the predominant fauna on neighbouring grounds, which
in its turn depends upon the physical conditions there existing.

In the descriptions of the grounds, places where a species is especially
abundant will be referred to as centres of distribution of the species,
and such centres will. be spoken of as influencing the fauna of sur-
rounding grounds.

The numbers of the different grounds have been arranged according
to the texture and general character of the bottom-deposit. Grounds I.
to VIII. are all fine sand grounds, of which 1., II., and III. show the
fine sand fauna in its most typical forms. Grounds IX. to XIII. are
coarse gravels mixed with sand or mud, of which IX. is the most
typical. Grounds XIV. and XV. are fine gravel, of which XIV. is
typical. Grounds XVI. and XVII. are clean broken-shell gravel, and
Ground XVIII. is stony. In order to understand the nature of the
fauna on many of the intermediate grounds, it is necessary that
acquaintance should be first made with that of the various typical
grounds.

For a list of the individual hauls see Table 1., p. 521.
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GROUND I. THE INNER EDDYSTONE TRAWLING GROUND.

Hauls. 50 (Dr.),. 51 (Dr.), 81 (BAr.), 82 (BAr.), 92 (O.-tr. and
C.-dr.). The approximate limits of this ground are, on the north the
28-fathom line, south the 33-fathom line, west the Eddystone Grounds
(comprised in a circle of four miles radius, with the lighthouse as
centre), and east, a line drawn north and south about nine miles east
of the Eddystone. (Chart I., Ground I)

BottO'in-deposit. Fine sand. The texture in haul 92 was found
to be:-

IV.
V.

VI.
VII.

VIII.

Fine Gravel
Coarse Sand
Medium Sand...
:Fine Sand
Silt

0'2 per cent.
0'8

4'8 .

... 90'9
3'4

"

"

[92. Average grade of sample, 6'971. Percentage of carbonate of
lime in whole sample, 17'41. Highest percentage occurs in IV., which
contains 82'43 per cent, but this and v., containing 7<1:,40per cent.,
may be passed over as constituting but a small portion of the whole
sample. VI contains 58'00 per cent. A fine-textured deposit owing its
low percentage of carbonate of lime to the fact that VII., which forms
90'9 per cent. of whole sample, only contains 14'63 per cent. of CaCos'

Triassic material is largely present, some Devonian and no Eddystone
reef.

Foraminifera are fairly plentiful. The following are the species
present in VI and VII., arranged in order of frequency:-Rotalia
beccarii (greatly predominant), Miliolina seminulum, l'runcatulina
lobatula, Textularia gmmen, Bulimina pupoides, Disc01'bina 1'osacea,
Bolivina punctata, Miliolina bicomis (reticulate variety). In all eight
species.-R H. W.]

Unbroken shells were scarce, with the exception of Ca1'dium echin-
atum shells.

Burrowing species. Astropecten ir1'egularis, Ca1'diurn echinat1tm,t and
Dentalium entale are the common burrowing forms on this ground.
C01'ystescassivelaunus was present in haul 92 only, where, however,
it was plentiful. (OJ. p. 397.)

Fixed species. The fact that few shells are present causes fixed
species to be scarce. Cellaria ftstulosa and sinu{)sa are moderately

.Dr. = Dredge. BAr. = Beam-trawl. O.-tr. = Otter-trawl. C.-dr. = Dredge fitted with

canvas bag.
t The presence of Oarditb1nIXhinahw~ on this ground and in the fine sand of the outer

trawling-ground is inferred from the fact that fresh valves, often still joined together, are
a constant feature of the hanls, and are the only shells at all plentiful. The species is
known (el p. 500) to be a sand-dwelling one.
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abundant" fixed in the sand by their root-fibres; Antennula1'ia antennina
and Tam,osaare fairly common, fixed in the sand by "sponge-like masses
of interlacing fibres" (Hincks); whilst Aglaophenia myriophyllum, fixed
in a similar way, also occurs, though not frequently.

The tubes of the polychffite Thelepus (cincinnatus?) serve as an attach~
ment for the hydroid SeTtulaTella Gayi, which is the commonest and
most typical hydroid on the ground, whilst to the base of the hydroid
Ascidiella scabm and Sabella pavonina are 'attached. Se1'tula1'ellapoly-
zonias, EudendTium mmOSU11L,Bougainvillia Ta11wsa,Obelia dichotoma,
and Olytia Johnstoni also occur attached to other hydroids, or to poly-
chaete tubes. Halecium halecinum and H. Beanii are :represented
by one or two colonies only in a haul, or are entirely absent; and
H. halecimlm, at any rate, must be regarded as an immigrant from
coarser ground.

Stray tubes of OhaetopteTusvaTiopedatus were taken in hauls 82 and
92 only, and are also clearly immigrants from neighbouring grounds.

Of the other fixed species Alcyonium digitatum only occurs in
moderate quantity, and the colonies, generally attached to OaTdium
echinat1lm shells, are small. Epizoanthus incrustatus, which forms a
feature of the outer trawling-ground (Ground II.), has never been
taken on the inner. The polyzoa Bicella1'ia ciliata, SeTupocellaTia
SCTuposa,and Oellepora avicula1'is are found attached to hydroids, but,
owing to the absence of shells, there are few incrusting polyzoa.

WandeTing species. Owing in all probability to the scarcity of fixed
and burrowing forms to serve as a food-supply, the number of wander-
ing species is also small.

Pecten °pe?'cula1'isis scarce, and Asterias nlbens and A. glacialis,
which generally are' found feeding on the Pecten on neighbouring
grounds, are never present in numbers. There are usually a few
Ophiura ciliaTis, but OphiothTix jm,qilis is only represented by small
specimens at the roots of Oellaria or hydroids. Palmipes placenta
was 'taken in one haul only (82).

EupaguTus BeTnha1'dus (with SagaTtia parasitica or Hydractinia
echinata on the Buccinum undatum shells which they inhabit), Galathea
dispe1'saand POTcellanalongicornisare the only Decapod Orustacea which
can be considered common on this ground. There are a few examples
only of StenoThynchv,s longirost1'isand Inachus d01'settensis,which live
amongst the hydroids, whilst Maia.squinado and EUTynome aspe1'awere
taken twice.

The fish fauna is characterised by the abundance of ATnoglossus
latema, Zeus jaber, TTigla pini, TTigla gUTnardus, Oallionymus lyra,
and Gobius JeffTeysi.

:From the list of species it will be seen that haul 82 contains several



FROM THE EDDYSTONE GROUNDS TO START POINT. 391

stray specimens of species which are typical of coarser grounds than
the present. This suggests the presence of such grounds near it, and
it is not unlikely that they will be found on the unexplored area
between the present ground and the Bolt Head Shell-gravel, Ground
XVII. (See Chart 1.)

LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. On Se1.tnlarella
Gayi and Cella1'ia.
Plentiful.

PORIFERA.

Cliona celata. Boring Bnccinu1n undattt1n
shell in 92.

HYDROZOA.

Hydractinia echinata. On shells inhabited
by Ettpagn1'Us Bern-
hardus.

Eudendrium ramosum.
Heterocordyle Conybeari. On Buccinum

ttndatwn shells.

Bougainvillia ramosa. Occasional large
colonies.

Clytia Johnstoni. On other hydroids.
Obelia dichotoma. Fairly common, grow-

ing on polychaete tubes
and other hydroids.

Campanularia Hincksii.
" verticillata. Not frequent.

Lafoea dumosa, var. robusta. Not fre-
quent.

Lafoea fmticosa. In 81 only.
Cuspidella costata. On hydroids.
Coppinia arcta. On Lafoea dU11tOSa,val'.

robttsta.
Halecium halecinum. Scarce. Small

colonies only.
Halecium Beanii. Somewhat more fI'equent

than H. halccinum.

Sertularella Gayi. Not in large quantities,
but one of the most
abundant hydroids on
the ground.

Sertularella polyzonias. Not in large
quantity.

Diphasia rosacea. In 82 only.
Sertularia argentea. In 81 only.
Hydrallmania falcata. Not frequent.
Antennularia antennina. Plentiful.

" ramosa. Less frequent than
A. antennina.

phe myriophyllum. One or two
pieces in 82 and 92 only.

Plmnularia Catharina. Ordinary fOl'llI
and green variety in
82 only.

GROUND T.

ACTINOZOA.

Alcyonium digitatum. Not plentiful.
Generally on Cardhtm
echinatum shells.

Sagartia parasitica. On shell of Buccinum
undatum inhabited by
Eupagnrus Bernhardus.
Not common.

ECHINODERMATA.

Astropccten irregularis. In every haul.
Solastel' papposus. One in 92 only.
Palmipes placenta. In 82 only.

Asterias glacialis. I Few only.
" m bens. \

Ophima ciliaris. Few only.
Ophiothrix fragilis. One or two small

ones only, at base of
hydroids and Cellaria.

NEMERTINA.
Carinella annulata.

Tetrastemma fiavidUIn.

" dorsale.
Lineus bilineatus.

POLYCHAETA.

Lagisca propinqua.
" rarispiua.

Eval'lle impar.

Hermadion assimile. One in 92 only
recorded.

Acholoe astericola. Commensal with
Astropecten irngttlaris.

N ercis pelagica. Recorded in 50 only.
ChaetopteruJ3 variopedatus. One tube in

82 and one in 92 only.
Nicolea venustula. One small one in 92.

Thelepus. Moderately plentifnl.
Sabella (pavonina 1). Generally at base of

Sertularella Gayi.
Dasychone bombyx. Several in 92.
Hydroides pectinata. Generally on B!te-

cinU1n ttndatu1n shells,
inhabited by Eupagu1'Us
Bernhardus.

CRUSTACEA.

Homarus vnlgaris. Two specimens in 81
only.
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Eupagurus Bernhard us. In Buccinum
undatum shells, gener-
ally with Hydradinia
~hinmaorHewroc~dyw
Conybeari, less fre-
quently with Sagartia
parasitiea. Shells some-
times covered with Ser-
pulids.

Porcellana longicornis.
Galathea dispersa.
Stenorhynchus longirostris. A few only.
Inachus dorsettensis. A few in 92 only.
Maia squinado. One or two specimens

in 82.

Hyas coarctatus. In 50 only.
Eurynome aspera. A few only taken.
Corystes cassivelaunus. Many specimens

in 92 ; none in the other
hauls.

Atelecyclus heterodon. One or two speci-
mens in 82 only.

Scalpellum vulgare. At base of stalk of
hydroids.

MOLLUSCA.Living.
Saxicava rugosa, var. arctica. Small free

form attached to shells
and hydroids. Scarce.
In 92 only.

Pecten opercularis. Small number only
of adult. Many small
ones on hydro ids.

Chiton asellus. In 92 only on LepraZia
foZiacea.

Dentalium entalis. Buried in sand.

Tritonia plebeia.

Dendronotus arborescens'lDoto fr~gilis:

f an hydroids.
" plllnatIfida.

Cratena viridis.

Coryphella Landsburg1i.
Lamellidoris oblonga. On CeUaria.
Loligo, sp. One or two small ones.

Cardium
SHELLS.

echinatum. Recent shells
numerous, sometimes
covered with Serpulids,
or bearing colonies of
AZeyoniurn or hydroids
(SertuZar'eUaand Haw-
eium). Generally free
from incrusting Polyzoa.
On one shell Membrani-
p~a Durnerilii was
growing on the outer
side and Hippothoa
divaricata on the inner.

Buccimun nndatum. Inhabited by Eupa-
gurus Bernhardus.

POLYZOA.
Cellaria sinuosa.

}

In considerable

"fistulosa. quantity.
Scrupocellaria scruposa. Small quantity

only.
Bicellaria ciliata. Small quantity only.
Cellepora avicularis. On hydroids.
Membranipora Dumerilii. On outer side

of a Cardium eehinatum
shell in 51.

Hippothoa divaticata. On inner side of
Cardium eehinatum
shell in 51.

Lepralia foliacea. One piece (dead 1) in
92 only, on which were
fixed Serpulids, Aseidi-
ella seabra, Chiton aseZ-
Zus, and encrusting
polyzoa.

Schizoporella lineariS.

}

" auriculata.
. In 92onlygrow-Porellaconcmna. . Le Z

.
mg on :pra UL

Mucronella ventricosa. foZiacea.
Diastopora patina.
Lichenopora hispida.
Pedicellina cernua.

TUNICATA.

Polycarpa vatians. Small specimens on a
Buccinurn shell in 92
only.

Ascidiella scabra. Attached to base of
hydro ids.

FISHES.

Arnoglossuslaterna (Scaldback). Plentiful.
Gadus minutus. Three specimens in haul

92 only.
Merluccius vulgaris (Hake). One in 92

only.
Capros apeI' (Cuckoo).
Zeus faber (John Dory). Six specimens in

haul 81.

Trigla pini (Red gurnard). A fewin each
haul.

Triglagurnardus (Greygurnar'd). Plentiful.
" hirundo (Tub gurnard). One in 81

only.
CalIionymus lyra (Dragonet). A few

specimens.
Gobius Jeffreysi (Jeffreys' Goby). Numer-

ousamongst CeUaria,&c.
Scyllium canicula (Rough dog). One small

one in 81.
Raia clavata (Thor'nbaek). One in 81.
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GROUND II. THE OUTER EDDYSTONE TRAWLING GROUND.

Hauls. 22 (O.-tr.), 23 (O.-tr.), 24 (O.-tr.), 25 (Dr.), and 104 (B.-tr.
and C.-dr.). The outer trawling ground extends southward from the
33-fathom line (10 miles south of the Plymouth Mewstone), and hauls
have been made to about the 35-fathom line. The fine sand, however,
which forms its bottom-deposit extends for a long distance into the
Channel. The area examined during the present investigation lies
between the Eddystone Grounds on the west and a line -similar to
that bounding the inner trawling ground on the east.

Bottom-deposit. As will be seen from Table II., this is the finest sand
ground examined. The composition in haul 104 was found to be:-

IV. Fine Gravel... ... ... 0'1 per cent.
V. CoarseSand... ... ... 0'2 ,.

VI. Medium Sand... ... ... 2'1 "
VII. Fine Sand '0' ... ... 95'8 "

VIII. Silt ... ... ... ... 109 "

[104. Average grade of sample, 6'998. Percentage of carbonate of
lime in whole sample, 15'80. The following are the species of Forami-
nifera present in Grades VI. and VII., arranged in order of frequency:-
Rotalia beccarii, Miliolina se1ninulum, Truncatulina lobatula, Planorbu-
lina mediterranensis, Discorbina rosacea, Textula1'ia gramen, Miliolina
trigonula. R. H. W.].

Unbroken shells were scarce, with the exception of Oardium echinatum
shells. The ground is very barren, and all the five hauls made on it
yielded comparatively few specimens. The fauna is, however, well
characterised, and has many invariable and distinguishing features,
which mark it out from all the other grounds.

Burrowing species. .Astropectenirregularis, Oardium echinatu111,/~and
Nucula nitida are the commonest species. Oorystes cassivelaunus, a
characteristic fine sand species, 'was only represented by one specimen
in haul 22. Echinoca1'dium cordatum and Echinocyamus pusiUus were
present in 104. The absence of Dentalium from the sand in the
sample taken at haul 104 is noteworthy.

Fixed species. As on Ground I., these are scarce owing to the scarcity
of shells. The absence of species which fix themselves in the sand by
a mass of root-fibres is noteworthy, this kind b~ing represented by one
colony of .Antennularia antennina in haul 25, and by an occasional
piece of OeUaria,both species of the latter genus being, however, very

. The evidence for the presence of this species is similar to that for its presence on
Ground I., viz., the constant capture of recent shells of the species and of shells of no
other kind.
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scarce. I imagine that the scarcity of species of this habit is due to
the fineness of the sand, and there are two ways in which this might
be detrimental. Either the general nature of the sand might be too
loose to afford a satisfactory hold, or the absence of larger particles
mixed with the fine sand might prevent the embryos from fixing in
their earliest stage. .A comparison of the composition of the sand
on this ground with that on Ground I. shows that they differ in two
ways. There is a smaller percentage of medium and coarse sand on
Ground II., but at the same time there is a somewhat smaller propor-
tion of silt. The first of these differences might make it more difficult
for the embryos to fix, whilst the second might tend to make the sand
particles bind together somewhat less firmly.

Of the other fixed species Sertularella Gayi is not uncommon, fixed
generally, as on the inner trawling ground, to the tube of the polychrete
Thelepus (cincinnatus ?), and the abundance of Sertularia abietina, which
is not present on the inner ground nor on the Eddystone Grounds,
is a characteristic feature. I have not satisfied myself as to the mode
of attachment of this species on the present ground, the specimens
examined for this purpose not having afforded evidence on the point. .
On the Se1.tula1'ia the creeping variety of Lafoea d1lmosa and the
hydroid Ooppinia arcta are plentiful, as well as a species of Foraminifera
(Truncatulina lobatula) tubes of Spirorbis and the Polyzoa Oellepora
avicularis, Oellepom mmulosa, and Idmonea serpens. Plumularia
Oatharina is fairly plentiful on the ground, and as will be seen from
the list several other hydroids are occasionally taken.

Three other fixed species are characteristic of Ground II., viz.,
.Alcyonium digitatum, large colonies of which are abundant, fixed often
to Oa1'dium echinatum shells; Ohondractinia digitata, fixed to the same
kind of shells; and Epizoanthus inC1'ustat1~sin its free form (see
Haddon, No. 35, p. 638), which is constantly taken.

.Ascidiella scabm attached to Sm'tularella Gayi was not plentiful,
whilst a few Oiona intestinalis fixed to shells are recorded. The few

shells which are present are generally free from encrusting Polyzoa.
Wandering species. Ophiura ciliaris is present in moderate numbers,

but only a few small specimens of Ophiothrix fragilis, clinging to the
roots of hydroids, were seen. .Asterias rubens and .A. glacialis were
often represented by large specimens. Of Orustaceans Galathea dispersa,
Eupagurus Be1'nhardus, and .Anapagurus ICl3viswere constantly taken,
together with occasional specimens of Stenorhynchus longi1'ostris,Inachus
dorsettensis, and EU1'ynomeaspera. .A few fair-sized Pecten opercula1'is
were obtained in two of the hauls. Fishes were very scarce, the three
species represented being Trigla pini, Trigla gurnardus, and Raia
clavata, of which only a few specimens were taken.
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LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. Abundant on
Sertularia abietina.

PORIFERA.

Suberites domuncula. Large pieces on
Dentaliurn shell.

HYDROZOA.

Hydractinia echinata. On shells inhabited
by E1tpag1trUSBernhar-
dus. Not plentiful.

Eudendrium ramosum. One colony 4 to 5
inches high in haul 22.
A fragment of the small
variety in 104.

Perigonimus repens. Fine colony in 104.

Bougainvillia ramosa. A large colony in
104 only.

Clytia J ohnstoni. Common on other
hydroids.

Lafoea dumosa. Creeping variety only,
on Sertularia abietina.

Coppinia arcta. Common on Sert1tlaria
abietina.

Sertularella Gayi. Not uncommon.
Sertularella polyzonias.
Sertularia abietina. In considerable

quantity. Very char-
acteristic of this ground.
Covered with Spiro1'bis
and Truncatulina.

Diphasia attenuata. Small quantity only.
Hydrallmania falcata. One or two pieces

in a haul.

Antennularia antennina. A colony in 25
only.

Plumularia pinnata. Two large, luxuriant
colonieswithgonophores
in 24 only.

Plumularia Catharina. Large colonies
moderately plentiful.

ACTINOZOA.

Sagartia parasitica, on shell of Bueeinum
undatum, .inhabited by
Eupagurus Bernhardus.
Not common.

Chrondractinia digitata. Generally on
shells of Cardium echi-
natum. A few speci-
mens only.

Epizoanthus incrustatus. Moderately
common. Not frequent
on any of the other
grounds described in
this report.

GROUND II.

Alcyonium digi ta turn. Large pieces
plentiful, often on Ca1"
dium eehinatmn shells,
sometimes on shells of
BueeinW17t undatu?1t in-

habited by Eupagurus
Bemhardus.

ECHINODERMATA.

Asterias rubens.

}Both specie~ present.
" glacialis. Large speClmens.

Luidia Sarsi. One large specimen in 24.
Astropecten irregularis. Common.
Ophiura ciliaris. Fairly common in 22

and 23, few or none in
other hauls.

Ophiothrix fragilis. One or two small
specimens only in each
haul.

Echinus acutus. Small specimens only
in 23.

Echinus miliaris. .A few small.
Echinocardium cordatum. Two specimens

in 104.

Echinocyamus pusillus. In stomach of
Astropeeten irregularis.

NEMERTINA.

Tetrastemma dorsale.

POLYCHAETA.

Lepidonotus squamatus. One in 104 only.
Lagisca propinqua.
Laenilla setosissima. One in 104 only.
Acholoe astericola. In am bulacral groove

of Astropeeten irregu-
laris.

N ercis procera. Several in 104 and 24.

Chaetopterus variopedatus. One tube in 24.
Thelepus.
Sabella (pavonina 1). Few only.

Dasychone bombyx. .
Hydroides pectinata. On Cardi1tm echin-

atu1n and Bucein1t?1t
undatum shells.

Potamoceros triqueter. Few only.

Spirorbis sp. Abundant on Sertularia
abietina.

CRUSTACEA.

Eupagurus Bernhardus. Common in
shell of Bueeinum 1tn-
datum.

Anapagurus laevis. Common in Natiea
shells.

Galathea dispersa. Numerous amongst
the hydro ids.
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GROUND III. THE OUTER EAST EDDYSTONE SAND.

The position of this-ground will be seen on the charts.
Hauls. 57 (BAr.), 72 (BAr.), 91 (OAr. and C.-dr.), 49 (OAr.), 53

(Dr.), and 56 (BAr.).
Bottom-deposit. Fine sand, which is somewhat coarser than that of

Ground I., 'and less muddy than Ground V., the two adjoining fine
sand grounds.

The texture of the sample at haul 91 was :-
IV. Fine Gravel
V. Coarse Sand

VI. Medium Sand,..
VII. Fine Sand

VIII. Silt

Porcellana longicornis.
Stenorhynchus longirostris. Not frequent.
Inachus dorsettensis. Not frequent.
Eurynome aspera. One or two in 22 only.
Corystes cassivelaunus. One female speci-

men in 22.

Ebalia tumefacta. Few in 23 only.
Scalpellum vulgare. Common at base of

hydroids.

MOLLUSCA.Living.
Nucula nitida. Many specimens bnried

in the sand.
Pecten opercularis. A few adult speci-

mens only, but very
many small ones at-
tached to hydroids.

Anomia pateIliformis. Attached to Pecten.
Ovula patula. On .Alcyonium digitatum.
Tritonia Hombergii. Small in 23 only,
Galvina tricolor. In 104.

Doto coronata. In 104. Spawning on
hydroids.

Hero formosa. In' 22.
Loligo sp.

Shells.

Cyprina islandica. Recent shells.
Cardium echinatum. Recent shells nu-

, merous. Typical of this
ground.

I

Nucula nitida.

Pecten opercularis. Few only.
Dentalium entalis.

Aporrhais pes-peleea)li. One in 23 only.
Natica nitida. Inhabited by .Anapagurus

laevis.

Buccinum undatum. Inhabited by Eupa-
gurus Bernhardus.

POLYZOA.
Cellaria sinuosa.

}
'

A II t
'

ty Isma quan I on y.
" fistulosa.

Cellepora avicularis.

f
I On Sertularia" ramu osa. abietina.

Idmonea serpens. '

Membranipora Flemingii on living Pecten
opercularis.

TUNICATA.

Ascidiella scabra. A few small specimens
attached to hydroids.

Ciona intestinalis. A few only.
A compound Ascidian.

PISCES,

Trigla pini (Rcd Gurnard). Few only.
" gurnardus (G?'ey Gurnard). Few

only.
Raia clavata (Thornback). Two speci-

mens in haul 104.

0'5 per cent.
2'5

... 13'2

... 82'7
1'1

"
"
"
"

[91. Average grade of sample, 6'814. Percentage of carbonate of
lime in whole sample, 14'13. Highest percentage occurs in IV., which
contains 64'70 per cent., but this forms so small a portion of the whole
sample that V. at 28'8 per cent. should be taken. As in 90 this is a
fine-textured deposit with low percentage of carbonate of lime. The
rock materials are Triassic and Eddystone reef. In 91 VI. Foraminifera
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are cornparatively scarce, only twenty individuals were found in 0'45
grams (seven grains), or 44 per grarn. In 91 VII. sixty-seven fora-
minifera were counted in 0'13 grarn (two grains), or 515 per grarn.
In VI. Rotalia beccarii was present to the almost total exclusion of
every other form, while in VII. the individuals of this species
practically equalled in number those of all other species added
together. Arranged in order of frequency the following is the list of
species :-Rotalia beccarii, Miliolina seminulum, Textularia gramen,
l'runcatulina lobatula, Discorbina rosacea, Bolivina dilatata, Plan-
orbulina medite1'ranensis. In all, seven species.-R. H. W.]

There are very few shells on this ground.
Burrowing species. As on the inner trawling ground (I.), ,Astropecten

ir1'egula1'isand Dentaliu11tentalis are abundant. Corystes cassivelaunus,
which on the inner trawling ground was taken in haul 92 only, is here
abundant in all hauls excepting 53 and 56. From the position of the
various hauls it will therefore be seen that a centre of distribution of

this species occurs on the S.E. portion of Ground III. and the N.W.
of Ground I. (Ohart XIII., if also p. 492.) There is no evidence of
Cardium echinatum on the present ground. Aphrodite af.YUleatais
occasionally taken.

Fixed species. The most obvious distinction between the ground now
under consideration and the inner trawling ground (I.), which adjoins
it, is the much greater abundance of C~llaria and the much richer
hydroid fauna. Of the hydroids which fix themselves in the sand
by a felt-work of root-fibres Aglaophenia myriophyllum is invariably
taken, and is much commoner than on Ground I., and Antennula1'ia
antennina is common also.

Sertularella Gayi is very common, being by far the most plentiful
hydroid on the ground, and is generally attached to the tube of Thelepus.
It is associated, as on the inner trawling ground, with Sabella (pavonina 1)
and Ascidiella scabra. The other characteristic hydroids are Sert1darella
polyzonias, Eudendrium mmosum, Bougainvillia 1'amosa, Plumularia
pinnata, Plumularia Catharina, and occasional specimens of Hydrall-
mania falcata. Lafoea dumosa, var. 1'obusta,is not uncommon, associated
with Coppinia arcta and Dondersia banyulensis. Occasional specimens
of Halecium halecinU11tand Halecium Beanii are the result of the

influence of the neighbouring Eddystone gravel grounds, which is
also shown by one or two specimens of Chaetopterus. Alcyonium
digitatum occurs only as small colonies, and one specimen of Pamphellia
expansa was taken in haul 72. Cellaria fistulosa and Cella1'ia sinuosa
are both abundant, and Bicellaria ciliata, Celleporaavicula1'is, Cellepora
ramulosa, Scrupocellaria scruposa are common on hydroids, but incrust-
ing Polyzoa are very scarce.

NEW SERIES.-VOL. V. No.4. 2D
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Wanderingspecies.Asterias?'ubensand A. glacialis arenot numerous,
and Pectenope1'cularis,which is their usual food on these grounds, is
also scarce. Ophiu?'a cilia?'is occurs in small numbers, and Ophiothrix
fmgilis is again only represented by small specimens at the roots of
hydroids and Cella?'ia. Palmipes placenta was taken twice (hauls 53
and 57), and one or two specimens of Solaster papposus and Hen1'icia
sanguinolenta were seen. Echinus miliaris was the only species of
Echinus.

Buccinum undatu?n was common. Steno?'hynch~ls longirostris and
Inachus d01'settensiswere abundant amongst the hydroids, and Pandalus
b?'evi7'ost?'isamongst the Cella?'ia. Galathea dispe?'sa,Porcellana longi-
cornis, Eurynome aspera, Port~lnus depurator were also common, together
with Eupa1Jurus Bemhardus, associated with Sagm'tia parasitica or
Hjjdractinia echinata, and Eupagurus P1'ideauxii, associated as usual
with Adamsia palliata.

Fishes were more numerous here than on any other ground upon
which the trawl was used. The species most plentiful were Pleu1'o-
necteslimanda and microcephalus,Trigla pini and gurnardus, Callio-
nymus lyra and -Gobius Jeifreysi.

LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. Abundant, at-
tached to hydroids,
especially to Sertula-
rella Gayi.

PORIFERA.

Suberites domuncula. One with A.napa-
gurus lrevis in 56 only.

HYDROZOA.

Hydractinia echinata. In 72 only, on
shell inhabited by Eupa.
gurus Bernhardus.

Eudendrium ramosum. Plentiful.

" sp. A small species of Eu-
dendrium (not E, capil-
lare).

Bougainvillia ramosa. Large colonies.
Clytia J ohnstoni. Abundant on hydroids

and Oellaj'ia.
Obelia dichotoma. Scarce. On OeUaria.

Campanularia Hincksii. On hydroids.
" verticillata. In 72 only.

Lafoea dumosa, var. robusta. In quan-
tity, attached to shells.

" fruticosa. Not frequent.
Coppinia arcta. Common, on Lafoea

dumosa.

Halecium halecinum. Small quantity
only.

GROUND III.

Halecium Beanii. Less common than
H. halecinum.

Sertularella Gayi. In large quantities,
generally attached to
Thelepus tubes.

polyzonias. Less common
than S. Gayi.

Sertularia argentea. Not frequent.
Hydrallmania falcata. A small quantity

only.
Antennularia antennina. Plentiful.

" ramosa. Not so common as
A.. antennina.

Aglaophenia myriophyllum. Plentiful.
Severp.l pieces in each
haul of the trawl.
Rooted in the sand.

Plumularia pinnata.
" Catharina. Plentiful.

ACTINOZOA.

Sagartia parasitica. On Buccinum un-
datum shell inhabited
by Eupagurus Bern-
hardus. Not frequent.

Adamsia palliata. On shells inhabited by
Eupagurus Prideauxii.
Not frequent.

Alcyonium digitatum. Generally only
small colonies on Pecten,
opercularis.

"
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ECHINODERMATA.

Cucumaria lactea. Not abundant.
Astropecten irregularis. Numerous.
Palmi pes placenta. One or two speci-

mens in 53 and 57 only.
Solaster papposus. One or two in 72 only.
Henricia sanguinolenta. One or two in

72 only.
Asterias glacialis. }Always present, but

" rubens. not in large numbers.
Ophiura ciliaris. 'Several in 91. Few or

none in the other hauls.
Ophiothrix fragilis. A few small ones,

generally at the roots
of aellaria.

Echinus miliaris. A few.

NEMERTINA.
None recorded.

POLYCHAETA.

.Aphrodite aculeata. Three in 91 and
one in 72 only.

Lepidonotus squamatus. One in 91 only.
Lagisca propinqua. Not numerous.
Harmothoe imbricata. One in 91 only.
Hyalinoeci~ tubicola. One in 72 only.
Nereis fucata. In 57 and 91.

" procera. Several in 91.
Nephthys Hombergii. One in 91.
Chaetopterus variopedatus. One or two

in a haul only.
Nicolea venustula.

Thelepus. Many specimens.
Sabella (pavonina 1). At base of Sertl,Za.

rella Gayi.
Dasychone bombyx. Numerous.
Serpula vermicularis.
Hydroides pectinata.

CRUSTACEA.

Pandalus brevil'ostris. Many, living
amongst the aellaria
and hydroids.

Eupagurus Bernhardus. Numerous in
Buecinum undatum
shells.

Prideauxii. Not so frequent as
E. Bernhardus. Shells
covered with Adamsia
palliata.

Anapagurus laevis. In 56 only, living in
Suberites domuneuZa.

Porcellana longicornis. Abundant.
Galathea dispersa. Abundant.
Stenorhynchus longirostris. Abundant

amongst hydroids and
aellaria.

Inachus dorsettensis. Abundant amongst
hydroids and aella1'ia.

"

Maia squinado. One in 56 only.
Eurynome aspera. A few only.
Cancer pagurus. In 56 only.
Portunus depurator. Absent in 72 and

91. Numbers taken in
the remaining hanls.

Corystes cassivelaunus. Numerous in 49,
91, 72, and 57. Absent
in 53 and 56.

Scalpellum vulgare. Abundant at base
of stalk of hydroids,
especially of Antennu.
Zaria antennina.

MOLLUSCA.Living.
Pecten opel'cularis. Many in 49; com-

paratively few large
ones in remaining hauls.
Young specimens at.
tached to hydroids
numerous. .

Anomia ephippium. On Peeten opercuZaris
and on BI~eeinum un.
datum shells inhabited
by Eupagurus Bern-
ha1'dus.

Dentalium entalis. Numerous in the
sand.

Buccinum undatum. -Common.
Cypraea europaea. One or two in a haul.

Proneomenia aglaopheniae. Occasional
specimens coiled on the
stem of Aglaophenia
myriophylh,rn.

Dondersia banyulensis. Occasional speci.
mens on Lafoea dU1nosa,
val'. robusta.

Dotocoronata. ,
Coryphella rufibranchialis. {On hydroids.Archidoris tuberculata. .
Lamellidoris oblonga. On aellaria.

Shells.
Buccinum undatum. Inhabited by EI,pa-

gurus Bernhardus.
Dentalium entalis.

[No Peeten or other common shells.]

POL YZOA.

Cellaria sinuosa.
} I 1 t't

"fistulosa. n arge quan 1 y.
Scrupocellaria scruposa. PlentifuL
Bugula flabellata. Not generally plenti.

ful.

Bugula avicularia. In 56 only.
Cellepora avicularis. }

Plentiful on
" ramulosa. hydroids.

Idmonea serpens. Plentiful on hydroids.
Alcyonidium gelatinosum. A little only.
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Cyli.ll(lr~ecium dilatatum. tOn h droids.
PedICelJma cernua. \ y

Membranipora Dumerilii. On Buccinum
sheJl in 53 only.

Microporellaciliata. j On Buccinum
MucronelJa ventricosa.

1

\ shell in 53

Schizoporella anriculata. only.
TUNICATA;

Ascidiella scabra. Numerous at base of
CeUaria and hydroids,
especially of SertulareUa
Gayi.

Botryllus, sp. Common on hydroids and
CeUaria.

A compound Ascidian common on CeUaria.

FISHES.
Pleuronectes platessa (Plaice). Not

numerous.
Pleuronectes limanda (Dab). Plentiful.

microcephalus (Lemon Dab).
Plentiful.

Solea lutea. One in 56 only.
Arnoglossus laterna (Scaldback). Several

specimens.
Capros aper (Cuckoo). Generally one or

two specimens.
Zeus faber (John Dory). One or two in

each haul.

Trigla pini (Red Gurnard). Plentiful.
" gurnardus (Grey Gurnard). Plen-

tiful.
" lineata (Parrot Gurnard). Two in

72 only.
Lophius piscatorius (Angler). One or two

only.
CalJionymus lyra (Dragonet). Plentiful.
Gobius Jeffreysi (Jeffreys' Goby). Plentiful

amongst CeUaria, &c.
Crystallogobius Nilssoni. Recorded in 91

only.
Scyllium canicula (Rough Dog). One

small one in 91 only.
Raia, sp. A few small specimens.

GROUND IV. THE INNER EAST EDDYSTONE SAND.

Two to three miles east of the Eddystone.
Hauls. 34 (O.-tr.), 39 (OAr.), 40 (Fine mosquito net), 77 (BAr).
The four hauls taken between two and three miles east of the Eddy-

stone show a fauna in most respects similar to that of the fine sand
of Ground III. (the Outer East Sand), but there are several important
additional features, which indicate a coarser ground. No sample of
the bottom-deposit was taken here. It is not unlikely that the
hauls were made on two kinds of ground, first on fine sand similar
to that of Ground III., and as the Eddystone was approached on a
coarser deposit.

Shells are numerous, the common ones being Pecten ope1'cularis,P.
maximus, Tapes virginea, and Ca1'dium echinatum.

Burrowing species. There are important differences in the burrowing
species on this ground and on Ground III. Ast1'opectenirre!Jula1'isis
much less abundant here, and Corystes cassivelaunus is entirely absent.
Atelecyclus hete1'odonwas taken in haul 34, and Ca1'dium norvegicum
in both 34' and 39. These differences all indicate an approach to the
coarser Eddystone grounds.

Fixed species. The hydroid fauna is practically ideutical with that
of the preceding ground, excepting that Halecium halecinum and
H. Beanii are much more abundant, and Chaetupte1'Us,to the tubes
of which these species are often fixed, is also somewhat more plentifu1.
Cella1'ia is still plentiful.

The Ascidians and branched Polyzoa are identical with those of
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Ground IlL; but incrusting Polyzoa, which were scarce on the latter
ground, now become abundant with the increase in the number of
shells.

Wandering species. All the important species on Ground III. are
present, but in addition Ground IV. has the following :-Pomnia
pulvillus (one in haul 39), Ophiura albida (one in 77), Ophiactis Balli
(seen in 40 only), Echinus acutus and esculentus, Hyas coarctatus (in
39 only), Portu1UlSpusillus. (in 39 only), Turritella comrnnnis (in 39
only), Pecten maximus,. many Pecten opercula1'is, and with them an
increase in the number of Aste1'ias glacialis and A. 1'ubens. The
greater abundance of shells has already been noticed. All these
features indicate an approach to the coarser Eddystone grounds.

The fish fauna is much less numerous than on Ground IlL, but the
species present are all taken on that ground also.

LIST OF SPECIES.

FORAMINIFERA.

TruncatuJina lobatula. On hydroids, etc.

PORIFERA.

CHona celata. Boring sheUs, especiaUy
Pecten and Lutraria.

HYDROZOA.

Hydractinia echinata. On shell inhabited
by Eupagurus Bern-
hardus. In 34 only.

Eudendrium ramosum.

" capillare. In 77.
" sp. Small species, not capil-

lare.

Clytia Johnstoni. Plentiful.
Campanularia Hincksii. On Halecium

and other hydroids.
Lafoea dumosa, Mr. robusta. Abundant.

" fruticosa. In 77 only.
Halecium halecinum. Fairly abundant,

growing on shells and
on Ghaetopterustubes.

Halecium Beanii. Less abundant than
H. halecinum.

Sertularella Gayi. Abundant, generally
on polychaete tubes.

Sertularella polyzonias. Less frequent
than S. Gayi. Gener-
ally on shells.

Sertularia argentea. Scarce. In 40 only.
Hydrallmania falcata. A few colonies in

each haul.

GROUND IV.

Antennularia antennina. Not very abun-
dant.

Aglaophenia myriophyllum. Abundant,
fixed in the sand.

Plumularia pinnata. In 34 only.
setacea. In 34 and 77.

Catharina. In 34 only.

ACTINOZOA.

Sagartia parasitica. On shells of Buccinmn
undatum, inhabited by
Eupagurus Bernhardus.
Not frequent.

Adamsia palliata. On sheUs inhabited by
EupaguTUs Prideauxii.
Not frequent.

Alcyonium digitatum. Small colonies
only, often on living
Pecten opercularis.

Sarcodictyon catenata. Red variety. In
39 only.

ECHINODERMATA.

Astropecten irregularis. Very few speci-
mens.

Porania puivillus. One specimen in 39
only.

Solaster papposus. Common in 77, not
frequent in other hauls.

Henricia sanguinolenta. One or two
specimens in each haul.

Asterias glacialis.
}

Common generally,
"rubens. only small ones in 77.

.. Portunus depurator and P. pusillus have been included under the head of wandering
species on account of their marked adaptation for swimming. At the same time both
species do sometimes burrow, although to what extent has uever been determined.
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Ophiura ciliaris. Very few(nonein 77).
" albida. One small specimen in 77.

Ophiothrix fragilis. A few small speci-
mens at roots of Gellaria
only. .

Ophiactis Balli. Seen in 40 only.
Echinus acutus. Two specimens in 34

only.
miliaris. Few only.
escnlentus. Several in 34, not

numerous in other hauls.

NEMERTINA.

Carinella annulata.

Amphiporus p~lcher.
Lineus bilineatus.

Micrura fasciolata.

POLYCHAETA.

Aphrodite aculeata. One in 77 only.
Lagisca propinqua. In 39 only.
Hyalinoecia tubicola. Several in each

haul.

Nereis pelagica. One in 34 only.
Chaetopterus variopedatus. One or two

specimens in 40 and
in 77.

Thelepus. Abundant.
Sabella. At base of Sert~llarella Gayi.
Dasychone bombyx. Not numerous.
Serpula vermicularis. Few only recorded

in 77.

CRUSTACEA.

Pandalus brevirostris. Numerous amongst
the Gellaria and hy-
droids.

Eupagurus Bernhardus. In Buccinu'm
~lndatu'm shells. Not
numerous.

Eupagurus Prideauxii. With Adarnsia
palliata. Not numerous.

Anapagurus laevis. In 39 only.
Porcellana lon~cornis. Abundant.
Galathea dispersa. Abundant.
Stenorhynchus

}

Abundant amongst
longirostris. hydroids and Gel-

Inachus dorsettensis. laria.

Hyas coarctatus. A few in 39 only.
Eurynome aspera. In 39 only.
Portunus depurator. Abundaut except

in 77.
Portunus pusillus. In 39 only.
Atelecyclus heterodon. One or two in 34

only.

Scalpellum vulgare. Frequent at base of
hydroids, especially An-
unnularia and Hale-
ciu'm.

MOLLUSCA.Living.
Saxicava rugosa, var. arctica. Attached

to shells.

Cardium norvegicum. Two or three speci-
mens in 34 and 39.
None in 77.

Modiola modiolus. At roots of hydroids,
&C. Small only.

Pecten maximns. Few or none.

" opercularis. Numerous full-grown
specimens and manJ
young on hydroids.

Turritella communis. In 39 only.
Buccinum undatum. Common.

Cypraea europaea. Not very freqnent.

Dondersia banyulensis. On Lafoea du-
mosa, val'. robusta.

Lamellidoris oblonga. On Gdlaria.

Shells.
Solen ensis. Not numerous.
Solecurtus candidus. Two in 36 only.
Tapes virginea. Common.
Artemis exoleta.

Cyprina islandica.
Cardium norvegicum.
Pinna pectinata. One or two only.
Pecten maximus. Numerous.

" opercularis. Numerous.
Dentalium ental is.
Trochus granulatus. Inhabited by Eupa-

gunls Prideauxii.
Buccinum undatum. Inhabited by Eupa-

gurus Bernhardus.

POLYZOA.
Cellaria sinuosa

.
.
}In masses.

" fistulosa.
" Johnstoni. Smallquantity.

Scrupocellaria scruposa.

Bugula flabellata. In 34 only.

Cellepora avicularis. } d
.dI { On hy 1'01s, nu-

" ramu osa. ( merous.
Idmonea serpens. )

Incrusting forms very nnmerous on
shells. For list see Table VI., p. 534.

TUNICATA.

Ascidiella venosa. Few in 39 only.
scabra. Numerous at base of

Sertularella Gayi and
of Gellaria.

Compound Ascidian on Gellaria.

PISCES.
Pleuronectes microcephalus (Lemon Dab).

One in 77 only.
Solea variegata (Thickback). In 39.

"
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Arnoglossus laterna (Scaldback). In 34
only.

Zeus faber (John D01-Y). One in 77 only.
Trigla gurnardus (Grey Gurnard). One

in 77 only.
" lineata (Parrot Gurnard). Five

specimens in 77.

Trigla hirundo (Tub Gurnard). One in
77 only.

Callionymus lyra (Dragonet). A few only.
Gouius Jeffreysi (Jeffreys' Goby). Many

amongst Cellaria, etc.
Rhina squatina (Monk). One small one

in 77 only.

Four miles N.E. i: N. of
Haul 90 (otter-trawl).
It has been necessary to consider this haul separately from

Ground III., as both the bottom-deposit and the fauna show several
important differences.

Bottom-deposit. The sand has the following texture:-
II. Ooarse Gravel...

III. Medium Gravel
IV. Fine Gravel
V. Ooarse Sand

VI. Medium Sand...
VII. Fine Sand

VIII. Silt

GROUNDV.

Eddystone.

2'7 per cent.
2'3
2'4
3'2

... 13'7

... 68'8
6'8

"
"
"
"
"
"

The sand is therefore at the same time coarser and more muddy than
that of Ground III.

[90. Average grade of sample, 6'561. Percentage of carbonate of
lime in whole sample, 22'91. Highest percentage occurs in IV., which
contains 57'50 per cent. This is one of the fine-textured deposits, in
which VII. constitutes more than 50 per cent. of the whole, and
shows the low percentage of carbonate of lime which characterises
these fine-texture sands among the present series of samples.

Geologically 90 is parted from all the other samples by a very wide
distinction indeed. Roundly speaking, 80 per cent. of the identifiable
rock materials are Devonian and only 20 per cent. Triassic. No
Eddystone reef material is present. No other sample presents more
than 15 per cent. of Devonian rock.

In 90 VI. Foraminifera are comparatively scarce, in 90 VII. they are
numerous, 104 individuals were counted in 0'13 grams (2 grains),
or 800 per gram. The following species are present, arrangement
as before :-Rotalia beccarii, Miliolina seminulum, Lagena O1'bignyana,
Bolivina dilatata, Text1daria gramen, Discorbina 1'osacea, T1'uncatu-
lina lobatula. In all, seven species.-R. H. W.]

There are few 1mbroken shells.

Burrowing species. The abundance of Aphrod~te aculeata forms a
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characteristic feature of the fauna. The only other burrowing species
captured were Ast1'opecteni1'1'egltla1'is(one only), OO1'ystescassivelauntts
(one only), Gonoplax angulata (one only, see p. 495).

Fixed species. The hydroid fauna is practically identical with that
of Ground III., excepting that Halecium halecinum is entirely absent,
and only a small quantity of H. Beanii was taken. There was only
a little OeUaria, and branched Polyzoa were scarce.

Wandering species. The most characteristic feature is the abundance
of Palmipes placenta. In other respects the wandering species are
similar to those found on Ground III., excepting that Solaster papposus
and Anapagurus laevis were plentiful, whilst Pandalus brevi1'ostrisand
Buccinu11Lundatum were not taken.

LIST OF SPECIES.

HYDROZOA.

Hydractinia echinata. On shell inhabited
by Eupagurus Bern-
hardus.

Eudendrium ramosum. Yery small colony,
probably young ramo-
slIm, on apieceofleather.

130ugainvillia ramosa. Two good pieces.
Clytia J ohnstoni. On Bougainvillia.

Oommon.
Obelia dichotoma. .Alittle.
Lafoea dumosa, va?'.robusta. Plentiful.
Ooppinia arcta. Oommon on Lafoea

dUl1wsa.

Halecium Beanii. Small quantity only.
Sertularella Gayi. A moderate quantity.

" polyzonias. Not so plentiful
as S. Gayi.

Hydrallmania falcata. A little only.
Antennu]aria antennina.

Aglaophenia myriophyllum.
Plumularia Oatharina. Small quantity on

a bit of old leather.

ACTINOZOA.

Sagartia parasitica. On Buccinum unda-
tllm shell inhabited by
Eupagurus Bernhardus.

Adamsia palliata. With Eupagurus
Prideauxii.

Alcyonium digitatum. One piece on
Chaetopterus tube and
one on Pecten opercularis
she]1.

ECHINODERMATA.

Astropecten irregularis. One only.
Palmipes placenta. Plentiful. Five speci-

mens.
Solaster papposus. Plentiful.

GROUND V.

Asterias glacialis. 4 or 5 specimens.
" rubens. Many.

Ophiura ciliaris. One.

POLYCHAETA.

Aphrodite aculeata. A number of speci-
mens, probably 6 or 8.

Ohaetopterus variopedatus. Piece of tube
only.

Sabella (pavonina 1).
Hydroides pectinata. Few.

ORUSTACEA.

Eupagurus Bernhardus. In Buccinum
undatum shell, with
Sagartia parasitica.

" Prideauxii, with Adamsia
palliata.

Anapagurus laevis. Plentiful.
Porcellana longicornis. Plentiful.
Galathea dispersa. Plentiful
Stenorhynchus longirostris. Plentifnl.
Inachus dorsettensis. Plentiful.

Oorystes cassivelaunus. One only (male).
Gonoplax angulata. One only (male).

MOLLUSCA.Living.
Pecten opercularis. Yery few.

Shells.

Pecten opercularis. Few.

POLYZOA.
Oellaria sinuosa.

}A rttl 1 f h
" fistulosa. . 1 e on y 0 eac .

Oellepora avicularia. }On Hydrallmania
" ramulmia. falcata.

Pedicellina cernua. On Bougainvillia
rarnosa.

Schizoporella auriculata. On piece of old
leather.
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TUNICATA.

Ascidiella scabra. Two or three young
specimens on Inach7lS
dorsettensis.

FISHES.

Trigla pini (Red Gurna1'd). Two specimens.

Trigla lineata (Parrot GU1'nard). Two
specimens.

Lophius piscatorius (Angler). One speci-
men.

Raia clavata (Thornback). One specimen.

" blanda (Blonde). One specimen.

GROUND VI. THE SOUTH EDDYSTO~E FINE SAND.

Hauls. 101 (Dr.) and 102 (Dr. and O.-dr.).
The fauna at hauls 101 and 102 was practically the same, and

resembles most nearly that found 011 Ground lIT. (the Outer East
Sand). In one or two points, however, it resembles also that of the
fine sand of Ground II. (the Outer Trawling Ground).

pottom-deposit. Fine sand. The texture is as follows :-

II. Ooarse Gravel ... ... 0'2 peF cent.
III. Medium Gravel... . .. 0'2 "
IV. Fine Gravel... ... ... 0'3
V. Ooarse Sand ... ... ... 1'3

VI. Medium Sand ... ... 10'8
VII. Fine Sand... ... ... 85'4

VIII. Silt.. . ... ... . .. 1'7

"
"
"
"
"

This resembles somewhat closely the sand of haul 91 (Ground IlL).
(OJ Table II., p. 525.)

[102. A.verage grade of sample, 6'849. Percelltage of carbonate of
lime in whole sample, 14'86. Highest percentage occurs in 11., which
contains 41'38 per cent., but this grade only represents 0'2 per cent.
of whole sample. In 102 VII., which is 85'4 per cent. of whole
sample, the percentage of OaOogis 13'00. This is another fine-texture
sand. No Eddystone reef material occurs in either 102 II. or 102 III.
The latter grade consists, as regarding rock material, of 85 per cent.
Trias and 15 per cent. Devonian. 0'13 grams (two grains) of 102
VII. contained 48 Foraminifera, or 369 per gram. The species of
Foraminifera present in 102 VI. and VII. are given below in order of
frequency:-Rotalia beccarii, Truncatulina lobatula, Miliolina semin- .
ulum, Discorbina rosacea, Spi?'oloculina planulata, Lagena orbignyana,
Bulimina pupoides. In all, seven species.-R. H. W.]

Unbroken shells are fairly common.
Burrowing species. Astropectm i1'1'egularis is represented by one

specimen in 102 only. Dentalium entalis is common, and fresh shells
of Oardium echinatum are abundant. Several specimens of Atelecyclus
hete?'odonwere also taken.

Fixed species. Cellaria is abundant, and
practically the same as that on the sand of

the hydroid fauna is
Grounds III. and IV.,
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excepting that Halecium halecinum is more abundant, corresponding to
a considerable abundance of Ohaetopterus variopedatus, upon the tubes
of which it is generally growing. The tubes of the latter species were
generally attached to shells on this ground. Halecium halecinum and
Ohaetopterusshow the influence of the neighbouring coarser Eddystone
grounds.

Two other noteworthy fixed species are Ohondractinia digitata, fixed to
Oardium echinatum shells, and large colonies of .Alcyonium digitatum,*
which are numerous. In both these features the ground resembles the
fine sand of the Outer Trawling Ground (II.), which adjoins it.

Wandering species. Here again the species are practically the same
as on Grounds III. and IV., the exceptional features being the presence
of several specimens of Bbalia tuberosa, a species abundant on the
Eddystone gravels, and the presence of a number of Hyas coarctatus.t

LIST OF SPECIES.

HYDROZOA.

Hydractinia echinata. One colony in 101.
Tubiclava cornucopiae. On Dentalium

shell.
Perigonimus sp. On Dentaliu1n shell.
Bougainvillia ramosa. On Ghaetopterus

tube.
Lafoea dumosa, var. robusta.
Campanularia verticillata. One or two

colonies.
Halecium halecinum. Plentiful.

Sertularella Gayi. Plentiful.
Hydrallmania falcata. One piece only in

101.
Antennularia antennina.

!
Plentiful.

" ramosa.
Aglaophenia myriophyllum. One piece

only, with Scalpellu1n
vulgare on it.

Plumularia pinnata.
Catharina. On Ohaetopterus

tube.

ACTINOZOA.

Adamsia palliata. With E1~pagurus P1'i-
deaumi.

Chondractinia digitata. On Gardi'u1n
echinat1t1n shells. Two
or three specimens only.

Alcyonium digitatum. In quantity; large
colonies.

ECHINODERMATA.

Astropecten irregularis. One only, in 102.
Asterias glacialis. }b Several of each.

" ru ens.
Ophiura ciliaris. A few only.

* OJ. p. 457.

G ROUND VI.
Ophiura albida.
Amphiura elegans. Several.
Ophiothrix fragilis. A fewsmall ones only

at roots of Gellaria.
Echinus miliaris.

NEMERTINA.

Carinella annulata.
Tetrastemma dorsale.

Lineus bilineatus.

POLYCHAETA.

Lagisca propinqua. Two specimens only.
Nereis procera. Five or six specimens.
Typosyllis alternosetosa. Several speci-

mens.

Polydora caeca. Several specimens.
Ohaetopterus variopedatus. Fairly abun-

dant.

Nicolea venustula: One in 101 only.
Thelepus. Many.
Sabella.

Sabellaria spinulosa. Several.
Dasychone bomhyx. Four specimens.
Serpula vermicularis. Tubes only.
Hydroides pectinata. Several.
Potamoceros triqueter. Tubes only.

CRUSTACEA.

E;pagurus Bernhardus. A few in B1tcci-
nunL undatU'ln sheHs.

" Prideauxii. Not plentiful.
With Adamsia palliata.

Anapagurus laevis. In shell of Tornatella
fasciata, and in Turri-
tella con1munis shell.

t Of. p. 490.
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Porcellana longicornis. Plentiful.
Galathea dispersa. Plentiful.
Stenorhynchus longirostris. Dressed with

hydroids, etc. (PZumu-
Zariapinnata).

Inachus dorsettensis. Dressed with barn-
acles, compound ascid-
ians, sponges, and Scru-
pocellaria.

Hyas coarctatus. A few females, breeding,
dressed with barnacles,
compound ascidians,
Ascidiella scabra, Scru-
pocellaria, and BieeZ-
Zaria.

Eurynome aspera. In 101 only, one or
two specimens.

Portunus depurator. Several. Females
with eggs.

" pusillus. Few.

Atelecyclus heterodon. Several.
Ebalia tuberosa. Few only.

Balanus. On Hyas coarctat11s.
Scalpellum vulgare. On AgZaophenia

myriophyllum.

MOLLUSCA.Living.
Pecten tigrinus. One specimen in 101.

" opercularis. A few only.
Chiton asellus.
Dentalinm entalis. A few.
Buccinum unaatum.

GROUNDVII.

Doto fragilis.
" coronata.
" pinnatifida.

Archidoris tuberculata.

Triopa claviger.
Polycera quadrilineata.

Shells.

Psammobia ferroensis. One or two only.
Tapes virginea. Plentiful.
Cyprina islandica. A few.
Cardinm echinatum. Shells numerous.
Nucula nucleus.

Pinna pectinata. One or two only.
Pecten maximus.

" opercularis. Many.
Dentalium entalis.

POLYZOA.

Cellaria sinuosa.
}

I t't
" fistulosa. n quan 1 y.

Scrupocellaria scruposa.
Bicellaria ciliata. On Hyas coarctatusand

on SertuZarella Gayi.
Bugula avicularia, On SertuZarella Gayi.
Cellepora ramulosa. In quantity on hy-

droids.

TUNICATA.

Ascidiella scabra. Fairly common.
Compound Ascidian on SertuZarella Gayi.

THE SOUTH EDDYSTONE INTERMEDIATE SAND.

Hauls. 75 (Dr.), 76 (Dr.), 70 (Dr.), 71 (Dr.), 54 (Dr.), 69 (Dr.), 38
(Dr.), 80 (Dr.), 79 (Dr.), 100 (Dr.), 32 (Dr.), 109 (Dr. and C.-dr.).

The hauls combined under the present heading vary somewhat
individually, but the prevailing features are the same, and indicate
a predomInant sand fauna mixed with a considerable number of species
characteristic of the gravel grounds which lie immediately to the north,
especially Ground XIV.

Bottom-deposit. This is probably fine sand over the whole ground,
though the more northerly hauls may have been taken partly on gravel
and partly on fine sand. Gravel was noted at the time in haul 76.

A sample with the canvas bag taken at haul 109 had the following
texture :-

III.
IV.
V.

VI.
VII.

VIII.

Medium Gravel...
Fine Gravel
Coarse Sand
Medium Sand
Fine Sand
Silt

0'01 per cent.
0'2
1'2

... 24'0

... 72'7
1'9

"
"
"
"
"
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[109. Average grade of sample, 6'749. Percentage of carbonate of
lime in whole sample, 30'15.

The following are the species of Foraminifera in grades VI. and VII.
in order of frequency :-Rotalia beccarii,Miliolina seminulum, Textularia
gramen, Truncatulina lobatula, Discorbina rosacea,Textula1'iaagglutinans,
Miliolina bic01'nis,Lagena sulcata, Bolivina dilatata.-R. H. W.]

Shells were plentiful in all the hauls, and in hauls 32, 75, 79, and
100 a number of stones were obtained.

Fauna. The ground as a whole is barren, and in no haul were many
specimens taken, with the exception of haul 100.

BU1'rowingspecies. A few .Astropecteni1'regula1'iswere present, but
the species was not at all common. Dentalium entalis was present in
the sample of sand, and several bivalve molluscs were taken in individual
hauls, as will be seen from the list of the fauna.

Fixed species. Of species which usually fix themselves in fine sand
the following occur on this ground: .Antennula1'ia antennina and
ramosa, .Aglaophenia mY1'iophyllum, and OeUariajistulosa and. simwsa,
the two latter in considerable abundance. The other representatives
of the fixed fauna include species which are typical of the gravels to
the north and also those typical of the fine sand to the south. Of the
former are Polycarpa va1'ians and Ohaetopte1'us va1'iopedatus, with
Halecium halecinum, H. Beanii and Plum1da1'ia Oatha1'ina; of the
latter Sertularella Gayi, Bougainvillia 1'amosa,and Ascidiella scabra,

Wande1'ing'species. These are not abundant, and are of kinds found
both on the gravel and on the fine sand ground". A noteworthy feature,
characteristic of the ground, is the presence in almost every haul of
Palmipes placenta.

LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. On Cellaria and
hydroids.

PORIFERA.

Suberites domuncula. Fairly common, in-
habited by Eupagnrus
cuanensis.

Cliona celata. Common, boring shells.

HYDROZOA.

Hydractinia echinata. In 76 only, on
shell inhabited by Eu-
pagnrus Bernhardus.

Eudendrium ramosum. Fairly plentiful.
" capillare. Scarce.
" sp. Scarce.

Bougainvillia ramosa. Not uncommon.
Clytia Johnstoni. Common, on hydroids,

etc.

GROUNDVII.

Obelia dichotoma, In 32 only.
Oampanularia Hincksii. Common, on

hydroids and shells.
Lafoca dumosa, var. robusta. Frequent.

Creeping variety also
abundant on hydroids
and Cellaria.

Calycella fastigiata. Recorded in 75 only.
Halecium haleciuum. Plentiful on Chae-

topterus tubes and on
shells.

Beann. Not so plentiful as
H. halecinU1n.

" labrosum. Recorded in 75 only.
Sertularella Gayi. Generally moderately

plentiful. In hauls 69,
71, and 109 small
pieces only.

" polyzonias. Scarce.
Sel'tuJaria argentea. In 79 and 32 only.

Not abundant.

"
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Hydrallmania falcata. Frequent, but not
abundant in any haul.

Antennularia antennina. Frequent.
" ramosa. In 109 only.

Aglaophenia myriophyllum. In fivehauls,
not abundant.

Plumularia pinnata. Common.
" setacea. In 32 only.

Catharina. In 100 and 109
only, abundant on Chae-
topterus tubes.

ACTINOZOA.

Sagartia parasitica. On Buccimtm un-
datu1n shell inhabited
by Eupag1trUS Bern-
hardus. One specimen
in 75 only.

Adamsia palliata. On shells inhabited by
E1tpagurus Prideaurii.
Not numerous.

Paraphellia expansa. One in 109 only.
Caryophyllia Smithii. Not frequent.
Alcyonium digitatum. Generally small

colonies only. In 100
larger colonies on stones.

Sarcodictyon catenata. In 100 only,
where it was present
in large quantities on
stones.

ECHINODERMATA.

Cucumaria pentactes. In 100 only, at-
tached to stones.

" lactea. In 79 only.

Astropecten irregularis. One or two in
69, 79, and 109 only.

Palmipes placenta. Frequent, but only
one or two in each haul.

Solaster papposus. Not numerous.
Henricia sanguinolenta. One or two in

71 and 75 only.
Asterias glacialis. Frequent but 110t

numerous.
" rubens. Not numerous.

Ophiura ciliaris. Few only.
" albida. Few only.

Ophiactis Balli. Generally present.
Ophiothrix fragilis. Not generally plen-

tiful. Most numer011S
in 76 and 109.

Amphiura filiformis. One in 109.
Echinus acutus. One in 54 only.

" miliaris. Common.
" esculentus. Not abundant.

Echinocyamus pusillus. Recorded in 75
and 109 only.

Spatangus purpureus. In 38 only, caught
on the tangles attached
to the dredge.

NEMERTINA.

Carinella superba.
Lineus bilineatus.

Micrura purpurea.
Cerebratulus fuscus.

POLYCHAETA.

Lepidonotus squamatus. In two hauls
only.

Lagisca propinqua. Not uncommon.
" rarispina. Two specimens re-

corded in 70 only.
Polynoe scolopendrina. In 54 only.
Harmothoe imbricata. Recorded in 54

only.
Evarne impar. One or two in 54 and 70

only.
Hyalinoecia tubicola. Not frequent.
Arabella geniculata. One in 100 only

recorded.

Nereis procera. Occasional specimens.
Several in 100.

Eulalia viridis. Recorded in 54 only.
Chaetopterus variopedatus. Constantly

present, but not in large
numbers.

Pectinaria auricoma. Occasional speci-
mens. .

Polymnia nebulosa. One in 100 only.
Nicolea venustula. Recorded in 54 only.
Thelepus. Abundant.
Amphitrite gracilis. Recorded in 32 only.
'l'erebellid tubes.
Sabella (pavonina 1).
Filograna implexa. Attached to shells.

Frequent.
Dasychone bombyx. Abundant.
Protula tubularia. A few only.
Serpula vermicularis. Attached to shells,

ete.
Hydroides pectina ta.
Potamoceros triqueter.

CRUSTACEA.

Pandalus brevirostris. Few only amongst
aeUaria.

Eupagurus Bernhardus. Not frequent.
As usual in Buccinum
undatum shells.

Prideauxii. Shells covered
by Adamsia paUiata.
Not frequent.

cuanensis. Not frequent.
Covered with Suberites
domuncula.

Anapagurus Jaevis. Not frequent.
Porcellana longicornis.
Galathea dispersa. Frequent.

"

"
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Stenorhynchus longirostris. Frequent, but
not abundant in anyone
haul.

Inachus dorsettensis. Frequent, bnt not
abundant in anyone
haul.

Eurynome aspera. Frequent, but only
two or three in a haul.

Cancer pagurus. One in 75.
Portunus pusillus. In 38 only.
Atelecyclus heterodon. In 38 and 100

only. Not numerous.
Ebalia tuberosa. In 38 only.

Balanus crenatus- On Pecten opercularis.
Scalpellum vulgare. Attached to Hale-

ciU1nand A ntennularia.

MOLLUSCA.Living.

Saxicava rugosa, var. arctica. Not fre-
quent. Attached to
shells and base of hy-
droids.

Pandora 0btusa. One specimen in 75
only.

Venus verrucosa. One in 76 only.
" casina. One in 79 only.
" ovata. In 76 only.

Circe minima. In 76 only.
Cardium echinatum. One in 75 only.

" norvegicum. One or two in 79
and 100 only.

Kellia suborbicularis. In 80 only.
Modiola modiolus.

Nucula nucleus. One or two in 76 only.
" nitida. One in sample of sand of

109.

Ip 75 only.
One or two in 38 and
80 only.

" maximus. Generally several speci-
mens.

" opercularis. Generally not a large
number; most abun-
dant in 54.

Anomia ephippium. l Generally on Pec-
" patelliformis. I ten opercularis.

Chiton asellus. On shells and stones.

Dentalium entalis. In sample of sand
from 109.

Emarginula reticulata.
Lamellaria perspicua. In 75, 80, and

109.

Buccinum undatum. Generally present.
Cypraea europaea. In 75 only.

Lima Loscombii.

Pecten tigl'inus.

Proneomenia aglaopheniae. In 100 and
109 on stem of. Aglao-
phenia myriophyllum.

Doto fragilis.
" pinnatifida.
" coronata.

Doris maculata. One specimen in 100.
Lamellidoris oblonga. On aellaria.

Shells.

Lyonsia norvegica. In 76 only.
Solecurtus candidus. In 100 only.
Psammobia ferroensis. In 75 and 80 only.
Lutraria elliptica.
Tapes virginea. Frequent.
Artemis exoleta.

Cyprina islandica.
Cardium echinatum. Frequent.

" norvegicum. Frequent.
Pectunculus glycimeris. A fewsmall only.
Pinna pectinata. Few only.
Pecten tigrinus.

" maximus. Numerous.
" opercularis. Numerous.

Dentalium entalis.
Turritella communis. Few.

Aporrhais pes-pelecani. Few.
Fusus islandicus. One in 80 only.

POL YZOA.

Cellaria sinuosa. Pleutiful.
" fistulosa. Plentiful.

Bicellaria ciliata. Frequent, attached to
aellaria and hydroids.

Scrupocellaria scruposa. Abundant on
shells and at base of
hydro ids, etc.

Bugula avicularia. Few only.
Cellepora avicularis. On hydroids. Com-

mon.

ramulosa. On hydroids. Com-
mon.

Crisea eburnea. Not frequent.
Pedicellina cernua. In 100 only. .
Alcyonidium gelatinosum. In 100 only,

on stones.

Incrusting Polyzoa numerous. For list
see Table VI., p. 534.

"

TuNICATA.

Molgula simplex. On Chaetopterus tube
in 100.

Polycarpa varians. Numerous.
Ascidiella scabra. Few only.
Ciona intestinalis. Few only.
Corella larvaeformis. On aellaria in 75

and 109.

FISHES.

Lepadogaster bimaculatus. Single speci-
mellS in several hauls.



FROM THE EDDYSTONE GROUNDS TO START PQINT. 411

GROUNDVIII.

Eddystone S.E. t S., about one mile distant.
Ha7tl 48, (Dr.) with 89 B (1) O-dr.
Haul 48 resembles in all the characteristic features of its fauna the

hauls made on the fine sand of Ground VII., and it is therefore
necessary to separate it from Ground XIV., which adjoins it on the
southern side. As in the case of Ground VII. the fauna is clearly
very much influenced by that of XIV., but the abundance of Oellaria,
the nature of the hydroid fauna, the presence of Palmipes placenta, all
point to a fine sand deposit. It is not unlikely that the dredge passed
over more than one kind of bottom-deposit.

That a fine sand deposit does exist in this neighbourhood was shown
by a sample taken with the canvas dredge at the conclusion of haul 89.
The latter haul (Ground X., see p. 417) was composed almost entirely
of Ophiothrix fmgilis, but when at the end of it the canvas dredge was
used, it came up full of fine sand, and with no specimens of the
ophiurid. This sample has been numbered 89 B. That the ophiurid
ground had been passed when it was obtained I have no doubt, as in all
cases where the canvas dredge has been used on grounds where
Ophiothrix was very abundant, both on the Eddystone grounds and in
other localities, a very large number of specimens of the species came
up with the sample of deposit, and the latter was always muddy gravel.

The composition of the sample 89B is therefore given here:-

II. Ooarse Gravel... . . . , . . 1'3 per cent.
III. Medium Gravel... ... ... 1'5 "
IV. Fine Gravel... ... ... 2'8 "
V. Ooarse Sand ... ... ... 6'3 "

VI. Medium Sand .. . . .. . .. 29.2 "
VII. Fine Sand,.. .. , ... ... 56'8 "

VIII. Silt ... ... ... ... 2'0 "

[89B. Average grade of sample, 6'386. Percentage of carbonate of
lime in whole sample, 48'61. Highest percentage occurs in VI., w~ich
contains 62'73. This is one of the fine-texture deposits, in which the
percentage of grade VII. to whole sample rises above 50 per cent.

In 89 B VI. Foraminifera were numerous, thirty-eight individuals
being counted in 0'16 grams (2t grains), or 237 per gram. In
89B VII. Foraminifera were very numerous. The following are the
species found, in order of frequency:-Rotalia beccarii,Miliolina serninu-
lurn, Truncatulina lobatula, Textularia grarnen, TextulMia agglutinans,
Discorbina rosacea,Planorbulina meditermnensis, Lagena sulcata, Milio-
lina trigonula, Miliolina bicornis. In all, ten species.-R H. W.]

No shells were present in the sample.

~---
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LIST OF SPECIES.

HYDROZOA.

CampaflUlaria Hincksii.
Lafoea dumosa.
Halecium haleciuum.

- Sertnlarella Gayi.
Sertnlaria argentea. A few young colonies.
Antennularia antenniua.

Aglaophenia myriophylJum. Fairly com-
mon.

ACTINOZOA.

Alcyonium digitatum. One or two pieces
only.

ECHINODERMATA.

Palmipes placenta.
Henricia sanguinoleuta. One or two only.
Asterias glacialis. One or two.

" rubens. One only.
Ophiura ciliaris. Many.

" albida. One.
Ophiocoma nigra. A moderate number.
Ophiothrix fragilis. A moderate number.
Echinus esculentus.

Spatangus purpureus.

POLYCHAETA.

Hyalinoecia tubicola.
Chaetopterus variopedatns. Few only.
l'ectinaria auricoma. One or two only.
Thelepus.
Protula tubularia. Few only.

CRUSTACEA.

Eupagurus Prideauxii.
Al1apagurus laevis.
Porcellana longicornis.
Galathea dispersa.
Stenorhynchus longirostris.
Inachus dorsettensis.

Eurynome aspera.

GROUND VIII.

Portunus depurator.

" pusillus.
Ebalia tumefacta.

" tuberosa.

MOLLUSOA.Living.
Pecten maximus.

" opercularis. A few adults. Young
on hydroids common.

Aporrhais pes-pelecani. One living speci-
men.

Ovula patula. One or two only.
Proneomenia aglaopheniae. On Aglao-

phenia 1nyriophyllu1n.

Shells.

Eulima. With Anapagurus laevis.

Lutraria elliptica.
Cardium echinatum.

" norvegicum.
Pecten opercularis.
Dentalium entalis.

POLYZOA.

Cellaria sinuosa.

}I t"t
" fistulosa. n quan 1 y.

Bugula avicnlaria.
" fiabellata.

Scrupocellaria scruposa. In quantity on
Terebellid tubes.

Bicellaria ciliata. On Sertularella Gayi.
Cellepora avicularis. )

1 \ Common on" ramu osa. I h d .dsy r01 .
Idmonea serpens.
Alcyonidium gelatinosum. A large piece.
Pedicellina cernua.

Lichenopora hispida. ! On Pecten oper.
Mucronella ventricosa. 5 cularis shell.

TUNICATA.

Ascidiella scabra.

GROUND IX. THE WEST EDDYSTONE OOARSE GRAVEL.

Hauls. 93 (Dr.) and 94 (O.-dr.).
These two hauls show the fauna of the West Eddystone coarse

gravels in its most typical form, without admixture of the fine sand
fauna, and the description of the ground will therefore be given in
some detail.
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Bottom-deposit. A mixture of coarse gravel with fine sand. The
texture is shown by the percentage composition as follows:-

I. Stones... ... ... 0'9 per cent.

}

II. Ooarse Gravel... ... 44'4" 69 5
III. Medium Gravel... ... 14'0" . per cent.
IV. Fine Gravel... ... 10'2 "
V. Ooarse Sand ... ... 7'5 "

VI. Medium Sand... ... 5'5
VII. Fine Sand... ... 16'2

VIII. Silt .. . .. . .. . 1'2

[94. Average grade of sample, 3'66. Percentage of carbonate of
lime in whole samp1e, 17'71. Percentage in each grade except I.,
which may be neglected, uniformly low; highest in VI. at 29'14 per
cent. In 94 II. 75 per cent. by weight of the gravel is Triassic,
9 per cent. derived from the Eddystone reef, 16 per cent. is Devonian.
In 94 III. 69 per cent. Triassic, 18 per cent. Eddystone reef, 13 per
cent. Devonian. Some amorphous silica, probably flint and cretaceous,
is present in this and many other samples, and is referred to elsewhere.
(p.384.) Foraminifera are fairly numerous in VII. and numerous in VI.
The following species are present, following order of frequency:-
Rotalia beccarii, Trnncatnlina lobatnla; Discorbina rosacea, Miliolina
seminnlnm, Planorbulina medite1'Tanensis,Textnla1'ia gramen, Bttlimina
pnpoides, Lagena str{ata, Spi1'olocnlina planttlata, Miliolina bicornis,
Lagena apicnlata. In all, eleven species.-R. H. W.]

Shells were very numerous on this ground. (See list, p. 416.) The
fauna is varied and abundant, the nature of the ground offering great
advantages, especially to fixed species.

Bn7'rowing species. Bbalia tnmefacta and Bbalia tnberosa* were very
numerous, as well as small specimens of Atelecyclns heterodon. The
other burrowing animals were one small specimen of Ast1'opecten
irregnlaris and one specimen of Ca1'dinm 1w1'vegicnm.

Fixed species. Hydroids which root themselves directly in the
bottom-deposit are represented by one or two specimens of Antennn-
laria antennina only, and Cellaria is also practically absent, one small
piece of a. fistnlosa only having been obtained.

One of the chief characteristics of the ground, and on~ which has
a marked influence on its general fauna, is the presence of large
numbers of Chaetopterns variopedatns. The large, leathery tubes of
these worms are found either attached to shells, joined together into
masses of considerable size, or, less frequently, apparently living freely

} 304

""

* Mr. ,Garstang tells me that he has observed the burrowing of Ebalia in gravel in the
Laboratory. They do not burrow deeply, but remain with the front part of the carapace
just above the surface.

NEW SERIES.--VOL.V. NO.4. 2 E
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buried in the gravel. The tubes form excellent fixing places for other
speciesof animals,more especiallyfor the hydroid Haleciumhalecinum,
which is exceedingly abundant and characteristic of this ground.
Plumularia Catharina, P. pinnata, aij.d Halecium Beanii are also
commonly found attached to the tubes of the same worm.

Only one or two small pieces of Sertularella Gayi, which was the
abundant hydroid on the fine sand, were taken here. Another charac-
teristic species is the ascidian Polycarpa varians, which is very
numerous, andse.ems to be attached directly to the gravel, since pieces
of gravel and shell are generally fixed all over its base when it comes
up in the dredge.

Oa1'yophyllia Smithii is abundant' on shells, especially on Pecten
shells, associated with the barnacle PY1'goma anglicum. Alcyonium
digitatum is found only in the form of small colonies on living Pecten
operculMis. One specimen of Paraphellia expansa was obtained.

Amongst other fixed: species Anomia ephippium, A. patelliformis,
Scrupocellaria SC1'uposaare common attached to the Chaetopterus tubes
or to shells, Bicellaria ciliata on Halecium, and incrusting polyzoa
on shells.

Wandering species. Pecten opercularis is numerous, and with it
Astm'ias rubens and Asterias glacialis. Pecten maximus is also common,
and is a characteristic species of these coarse gravel grounds, though
by no means so numerous as P. opercularis. Ophioth1'ix tragilis, of
which only a few small specimens at the roots of hydroids and Cellaria
were seen on the fine sand, is here very numerous. Ophiura ciliaris
is present in considerable numbers, but is by no means so plentiful as
O. Jragilis. Ophiura albida, which was never taken on the fine sand, .
is common, as well as Ophiactis Balli, a small species which hides away
in crevices amongst shells and Chaetopterus tubes. Echinus acutus and
esculentus are both taken.

The hermit crabs Eupagurus BernMdus and E. P1'ideauxii are plenti-
ful, the former associated with Hydractinia echinata, the latter with
Adamsia palliata. Anapagurus laevis is very abundant, so much so
that it becomes one of the peculiar features of the ground. Inachus
dorsettensisis plentiful, coveredwith sponges,&c. Stenorhynchuslongi-
rostris is less abundant. Eurynome aspem. was represented by several
specimens. Porcellana longicornis and Galathea dispersa are exception-
ally numerous. The polychaete fauna is abundant and varied, the
abundance of Hyalinoecia tubicola and the presence of Hermione hystrix
being characteristic of the coarse deposit.

Living specimens of TU1'ritellacommunis, a sRecies only represented
by single specimens on other grounds, were here numerous. Buccinum
undatun~ was present, and single specimens of Lima Loscombii and
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Trochus g1'anulatus were seen.

latus, was the only fish taken.

The small sucker, Lepadogaster binW,CU-

LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. On hydroids.
PORIFERA.

Cliona celata. Boring shells of Pecten
maximus and Pecten
opercularis.

HYDROZOA.

Hydractinia echinata. On shell inhabited
by hermit crab.

Eudendrium ramosum. Small colony,
growing on Ascidiella
scabra.

Campanularia Hincksii. Large variety,
growing on Pecten oper-
cularis shell.

Halecium halecinum. Very plentiful on
tubes of Ohaetopterus
and on shells, especially
Pecten mamniu,s.

Halecium Beanii. Several pieces.
Sertularella Gayi. One or two pieces only.
Hydrallmania falcata. A little only, grow-

ing on OyprinaIslandica
shelL

Antennularia ramosa. One or two pieces
only.

Plumularia pinnata. On Ohaetopterus
tubes, fairly plentiful.

setacea. Small variety, with
gonophores.

Catharina. On Ohaetopterus
tubes, common, both
ordinary and green
variety.

ACTINOZOA.

CaryophylIia Smithii. Common on old
shells of Pecten mam1nus.

Adamsia palliata. With EupagU1'US
Prideauxii.

Paraphellia expansa. One specimen.
Alcyonium digitatum. Small colonies on

Pecten operc1blarisonly.

ECHINODERMATA.

Astropecten irregularis. One small speci-
men.

Solaster papposus. One only.
Asterias glacialis. }Plentiful.

" rubens.
Ophiura ciliaris. Many.

" albida. Many.
Ophiactis Balli. Plentiful.
Ophiocoma nigra. One large one and one

small one only seen.

"

GROUND IX.

Ophiothrix fragilis. Plentiful.
Echinus acutus. Two specimens,

" miliaris. A few.
" esculentus. Two specimens:

NEMERTINA.

Carinella superba.
Micrura fasciolata.

" purpurea.
Tetrastemma (~flavidum).

POLYCHAETA.

Hermione hystrix. One specimen.
Lepidonotus squamatus. Very many

specimens.
Lagisca propinqua. Very many.
Halosydna gelatinosa. One only.
Hyalinoecia tubicola. Many.
Chaetopterus variopedatus. Veryabund-

ant, attached to shells
and to gravel.

Polymnia nebulosa. Three specimens.
Thelepus. Very abundant.
Terebellid tubes.

Sabella (pavonina ~).
Filograna implexa. Small pieces on Pecten

opercula1is shells.
Dasychone bombyx. Abundant.
Serpula vermicularis. Fairly plentiful,

attached to shells.
Hydroides pectinata.
Potamoceros tliqueter.

CRUSTACEA.

Pandalus brevirostris. Few only.
Eupagurus Bernhardus. Several in Bucci-

nmn undatum shell.
Prideauxii. With Adamsia

palliata. In Trochus
granulatus shell.

Anapagurus lacvis. Common in the
following shells, Turri-
tella C01mnunis,Natica
nitida, Mangeliagracilis,
and Nassa inerassata.

PorceIIana longicornis. Plentiful.
Galathea dispersa. Plentiful.
Stenorhynchus longirostris. Common.

Less plentiful than
Inachus.

Inachus dorsettensis. Common.

Eurynome aspera. A number of speci-
mens.

Portunus pusiIlus.. One or two.

"



416 ON THE FAUNA AND BOTTOM-DEPOSITSNEAR THE 30-FM. LINE

Atelecyclus heterodon. Many small speci-
.. mens.

Ebalia tumefacta.

}V
" tuberosa. ery numerous.

Balanus, sp. Common on,shells.
Scalpellum vulgare. Attached to base of

Halecium halecinum.

Pyrgoma anglicum.. Associated with
Caryophyllia Smithii.

MOLLUSCA.Living.
Saxicava rugosa, var. arctica. On Pecten

rnaxin1US shell.

Cardium norvegicum. One living only.
Modiola modiolus. Smal1, on Pecten

opercularis shells.
Lima Loscombii. One living.
Pecten maximus. Many.

" opercularis. Many.
Anomia ephippium.

}

Many small ones
" patelliformis. on shells.

Chiton asellus. On Pecten shells.

Pileopsis hungaricus. One specimen.
Trochus granulatus. One living.
Turritella communis. Many. /

Buccinum undatum. Several specimens
and spawn.

Doto fragilis. . Abundant on Halecium
halecim.m.

Shells.

Lutraria elliptica.
Tapes virginea. Many.
Venus verrucosa. Few.

" ovata. Many.
Cypriria islandica. A few only.
Cardium norvegicum. Numerous.
Pinna pectinata. One or two only.

Pecten tigrinus. Few.
" . maximus. Plentiful.
" . opercularis. Plentiful.

Trochus granulatus. Inhabited by Eupa-
gurus Prideauxii and
covered with Adamsia. palliata.

Turritella communis. Numerous, many
inhabited by Anapa-
gurus laevis.

Aporrhais pes-pelecani. One shell.
Natica nitida. Shells inhabited by Ana-

pagurus laevis.
Nassa incrassata. Shells inhabited by

Anapagurus la~vis.
Mangelia gracilis. Shells inhabited by

Anapagurus laevis.
Trophon muricatus. One shell.

POLYZOA.

Cellaria fistulosa. One piece only.
Scrupocellaria scruposa. In quantity on

shells, on Chaetopter1.s
tubes, and on Polycarpa
varians.

Bicellaria ciliata. On Halecium Beanii.

Incrusting forms fairly common on
shells. For list see Table Vr., p. 534.

Polycarpa
TUNICATA.

varians. Many, attached to
shells or to gravel.

scabra. At base of stem of
A ntenm.laria anttnnina
and Sertularella Gayi..

Ascidiella

Botryllns, sp;

Fishes.

Lepadogaster bimaculatus. One or two
. only.

GROUND X. THE OPHIOTHRIX FRAGILIS GROUND.

Hauls. 42 (Dr.), 55 (Dr.), 89 (Dr.), 95 (Dr.), and 96 (C.-dr.).
This ground lies to the west and north-west of the Eddystone,

between the medium gravel of Ground XIV. and the coarse gravel of
Grounds IX. and XI.

. Bottom-deposit. Coarse gravel and muddy sand. The texture of the
sample at haul 96 was:-

II. Coarse Gravel
III. Medium Gravel...
IV. Fine Gravel
V. Coarse Sand

VI. Medium Sand
VII. Fine Sand

VIII. Silt

... 35'3' per cent.
". 14'3

9'1
8'9

... 16'3

... 12'1
3'9

"
"

"
"
"
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[96. Average grade of sample, 4'081. Percentage of carbonate of
lime in whole sample, 33'18. Highest percentage occurs in IV., which
contains 60'08 per cent. In 94 II. the gravel consists of Trias, 77 per
cent.; Eddystone reef, 13 per cent.; Devonian, 10 per cent. In 94 III.
the proportions are, Trias, 69 per cent.; Eddystone reef, 18 per cent.;
Devonian, 13 per cent. In 96 VII. Foraminifera are numerous. The

followinf species occur in VI. and VII., following order of frequency :~
Rotalia recca1'ii,Textularia gramen, Miliolina seminulum, .Truncatulina
lobatula, Spiroloculina planulata, Lag~na sulcata, Textularia agglutinans,
Biloculina ringens, Miliolina bicornis, Polymorphina lactea, Discorbina
1'osacea. In all, eleven species.-R. H. W.]

Shells were numerous. For list see p. 418.
The fauna of this ground is characterised by the very great abundance

of OphiotMix fragilis, which occurs almost to the exclusion of every
other species. The dredge comes up nearly full of these ophiurids.
In haul 89 the only other living species taken was Ophiocoma nigra, of
which there were a few large specimens. In the remaining hauls a few
specimens of other species were obtained, but generally not more than
one or two in each. These species, as will be seen from the following
list, consist of immigrants from the grounds on either side, that is, from
the medium gravel of Ground XIV. and from the c()arse gravel of
Ground IX. 'Ground X..may be regarded as a great centre of distri~
bution of Ophiothrix fragilis, from which it extends on all sides on to
the surrounding grounds (Ohart VII!.). The ophiurids were found to
be feeding on the fine silt, of which there is a somewhat high
percentage in the bottom-deposit.

LIST OF SPECIES. GROUNDX.

A. Haul 89.
ECHINODERMATA.

Ophiothrix fragiJis. Dredge half ful].
Ophiocoma nigra. A few, large.

MOLLUSOA. Shells.

Pecten opercularis. A few only.

B. Hauls 42, 55, 95.
Antennularia antennina. Not plentiful.

" ramosa. One piece in 42
only.

Aglaophenia tubulifera. In 55 only, grow-
ingonPolycarpavarians.

Plumularia Catharina. Green variety in
55 only.

(B). ACTINOZOA.

Alcyonium digitatum. Young colonies on
Pecten opcrcularis. One
or two on]y.

Sarcodictyon catenata. A small quantity
in 95 only.

(B). HYDROZOA.
Eudendriurn, sp. Small sp. not E. capillare,

in 55 only, growing on
Hydrallmania, which
was fixed to a stone.

Campanularia Hincksii.
Lafoea dumosa, var. robusta. In 55 only.
Halecium halecinum. Not plentiful.

Most abundant in 55.

Halecium Beanii. Not Iplentiful.
Sertularella Gayi. Not plentiful. Largest

quant~ty in 55.
Hydrallrnania falcata. 'In 55 only, grow-

ing on a stone.

1
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Caryophyllia Smithii. Fairly plentiful on
shells.

Adamsia palliata. With Eupag~trus
Prideauxii in 42 only.

(B). ECHINODERMATA.
Porania pulvilJus. One specimen in 42

only.
Solaster papposus. A few small.
Asterias glacialis. }0 t Ib ne or wo on y.

" ru ens.
Ophilira ciliaris. One or two specimens.

in each haul.
Ophiactis Balli. Few.
Ophiocoma nigra. 'One in 42, one small

one in 95.

Ophiothrix fragilis. In very large num-
bers.

Echinus acutus. One in 42 only.
" miliaris.

esculentus. In 55. One small
one in 42.

Spatangus purpureus. One or two in each
haul.

(B). NEMERTINA.
Drepanophorus rubrostriatus. In 55 only.

(B). POLYCHAETA.
Hermione hystrix. One in 42 only.
Lepidonotus squamatus. One in 95 only.
Lagisca propinqua. One in 95 only.
Hyalinoecia tubicola. One in 95 only.
Chaetopterus variopedatus. A few speci-

mens in each haul.

Pectinaria auricoma. One in 42 only.
Nicolea venustula. In 55 only.
TerebelJid tubes.

Sabella (pavonina 1). One or two in 95.
Dasychone bombyx. In 55 only.
Protula tubularia. Few only.
Serpula vermicularis. Few only.
Hydroides pectinata. Few only.

(B). CRUSTACEA.
Eupagurus Bernhardus. One or two in 95

only.
Prideauxii. One or two in 42

only.
Porcellana longicornis.
Galathea dispersa. In 55 only.
I?tenorhynchus longirostris. In 55 only

(the haul in which
hydroids wereplentiful).

Portunus pusillus. Not numerous.
Atelecyclus heterodon. Two or three in

a haul.

Ebalia'tumefacta. }Few only. None" tuberosa. . in 55.

"

"

Balanuscrenatus. On Pectenopercitlaris.
Sealpellum vulgare. On Halecium hale-

cinurn in 55 only.

(B). MOLLUSCA.Living.

Astarte sulcata. Plentiful in 95 only.
Cardium norvegicum. In 42 only.
KelJia suborbicularis. In 42 only, in fine

mud in bivalve mollusc
shells.

Pecten maximus. A few in each haul.

" opercnlaris. Few only.

Anomia ephippium.
}

Chiefly on Pecten
" patelliformis. opercuZaris.

Chiton asellus.

Pileopsis hungaricus. On Pecten oper-
cularis in 95.

Emarginula reticulata. One or two only.
Aporrhais pes-pelecani. One in 55 only.
Buccinum undatum. Few only.

Dondersia banyulensis. On Lafoea du-
mosa, val'. robusta in
55 only.

Shells.

Lutraria elJiptica.
Tapes virginea.
Venus ovata.

Astarte sulcata.

Cardium echinatum. One in 42 only.
,, norvegicum.

Pinna pectinata. One in 42 only.
Lima Loscombii.

Pecten tigrinus.
" maximus.

" opercularis. Numerous.
Dentalium entalis.

Aporrhais pes-pelecani. One in 42 only.

(B). POLYZOA.
Cellaria sinuosa.

}Scarce. Most plentiful
"fistulosa. in 55.

Scrupocellaria scruposa.

~

Bugula avicularia. In 55 only.
" flabella ta.

Cellepora ramulosa. }On hyuroids in 55
PedicelJina cernua. only.

Incrusting polyzoa only moderately
plentiful. For list see Table VI.

(B). TUNICATA.
Polycarpa varians. Several specimens in

a haul.

(B). FISHES.
Lepadogaster bimaculatus. Single speci-

mens in a haul.
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GROUNDXI. THE NORTH-WESTEDDYSTONECOARSEGRAVEL.

Hanls. 8 (Dr.), 9 (Dr.), 46 (Dr.), 47 (Dr.), 84 (Dr. and C.-dr.).
This ground lies just to the eastward of the Hand Deeps, and at a

distance of two to three miles from the Eddystone. The dredgings
were generally commenced on the line passing through the old and new
Eddystone Lighthouses.

Bottom-deposit. Coarse gravel mixed with fine sand.
The texture, as indicated by percentage composition, is as follows, in

the sample taken at haul 84:-

II. Coarse Gravel... .. . ... 47'6 per cent.
III. Medium Gravel... ... ... 14'5 "
IV. Fine Gravel... ... ... 7'5 "
V. CoarseSand ... ... ... 4'0 "

VI. Medium Sand... ... ... 5'9 "
VII. Fine Sand ... _.. ... 17'7 "

VIII. Silt ... ... ... ... 2'8 "

[84. A.verage grade of sample, 3'704. Percentage of carbonate of
lime in whole sample, 34'66. Highest percentage occurs in IV.,
which contains 64'90. In 84 VI. Foraminifera are not numerous.

Twenty-one were counted in 0'45 grams (seven grains) of this grade, .

or 46 per gram. In 84 VII. Foraminifera are not numerous. In
these grades the following foraminifera were found, arranged in order
of frequency:-T1'uncatulina lobatula, Textularia gramen, Rotalia
beccarii, Planorbulina medite1'ranensis, Discorbina 1'osacea, Miliolina
bicornis, Bolivina dilatata, Miliolina seminulum, Buli'rnina pupoides,
Lagena O1'bignyana,Nodosaria sp., Polymorphina lactea. In all, twelve
species.-R. H. W.]

Shells are plentiful. For list see p. 422.
The principal difference of texture between this sample and that of

Ground IX., which seems to be of importance, is the larger percentage
of sand and silt in the present case, 18 per cent. and 3 per cent.
respectively, as against 16 per cent. and 1 per cent. on Ground IX.

A.s will be seen by comparing the two faunas, the great difference
between them is the presence or greater abundance on the present
ground (XI.) of species typical of the fine sand grounds, which species
are scarce or absent on Ground IX. Since the general nature of the
fauna of the two grounds (IX. and XI.) is very similar; I shall assume
in the following account of Ground XI. that the reaqer is acquainted
with the nature of the fauna of Ground IX., which ill the typical
coarse gravel fauna, and shall confine myself to pointing out the
differences between the two grounds. This method of treatment
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should bring out clearly the fact that fine sand species are more
abundant on Ground XI. than on the typieal Gravel Ground IX.

Burrowing species. Ebalia tumefacta and Ebalia t1tberosa are
decidedJy less numerous in XI. than in IX. Atelecyclus hete1'odon,of
which small specimens are numerous in IX., is not abundant in XL
Oardium n01'vegicun~,which was represented by one specimen in IX.,
was not taken in XI. Dentaliunt entalis, which was absent in IX., was
present in one haul (47) in XI.

Fi:£edspecies. The only species common on the typical Ooarse Gravel
IX., which is scarce in XL, is Polyca1-pavarians, of which one or two
specimens were taken in haul 47 only. On the other hand:-

Sertularella Gayi is much more common on XI. than it is on IX.
Antennula1'ia antennina. Oommon on XL, is scarce on IX.

"ramosa. "XI." IX.
Aglaophenia myriophyllunt. Occasionally taken on XL, is absent on

IX.
Ascidiella scabra is more common on XI. than it is on IX.
Oella1'iasinuosa

}
. hare much more common on XI. t an on IX.

Oella1'iafistulosa
P,'oneomenia aglaopheniaewas found on XL, clinging to the stalk of

Aglaophenia my,'iophyllum.
Wandering species. Pecten ope1'cula1'isand Pecten maximus, which are

common on the typical Gravel Ground IX., are scarce or absent on XL,
and with them Aste1'ias rubens and A. glacialis become scarce. The
following species also, which are common on IX., are scarce or absent
on XI. :-Ophiu1'a albida, Eupagums Bernhardus, Eupagu1'us Prideauxii,
Anapagurus laevis, and TU1'ritellac01nmunis.

LIST OF SPECIES.

HYDROZOA.

Eudendrium sp. Small species, not
capillare.

Bougainvillia ramosa. One piece in 84
only.

Clytia Johnstoni. Plentiful on hydroids
and shells.

Lafoea dumosa. Creeping form only.

" fruticosa. Plentiful in 84 only.
Halecium halecinum. Plentiful, growing

on .Ghaetopterus tubes
and on shells, especia:Jly
Pooten 1na~i1nus shells.

" Beanii. Plentiful, growing on
Ghaetopterus tubes and
on shells, especially
Pecten 1n~i1nuS shells.

GROUND XI.

Sertularella Gayi. Plentiful, attached to
polychaete tubes (es-
pecially Ghaetopterus),
or less frequently to
shells. Not so common
as Haleciurn.

Sertularella polyzonias. Less common
than S. Gayi.

Antenl1ularia al1tennil1a. Common, fixed
in the sand by felt-work
of fibres, 01' attached to
Ghaetopterus tubes.

ramosa. Less common than
A.antennina. Often fixed
to Ghaetopte1'us tubes.

Aglaophenia myriophyllum. Generally
abundant, fixed in the
sand by felt-work of
fibres.

"
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Plumularia pinnata. On stems of Hale-
cium or other hydroids.

setacea. In 84 only, growing
on stem of A ntennularia
antennina.

Catharina. Plentiful, gener-
ally growing on Chae-
topterus tubes.

ACTINOZOA.

Adamsia paJliata. One specimen in 8
only, su,rrounding a Tro-
chus granulatus shell.

Paraphellia expansa. Three or four speci-
mens covered with sand.

CaryophyJlia Smithii. Attached to shells,
often Pecten maxi'lnus

. shells.

Alcyonium digitatum. One or two small
colonies only in each
haul.

"

ECHINODERMATA.

Astropecten irregularis. In 47 only.
Palmipes placenta. Two or three speci-

mens in 8 and 9.

Solaster papposus. Small specimens (1 to
2 in. diam.) only.

Asterias glacialis. Not numerous.
" rubens. Generally not numerous,

but several large ones
in 84.

Ophiura ciliaris. Abundant.
Ophiactis Balli. Generally present, hiding

in crevices of shells,,
Chaetopterus tubes, &c.

Ophiocoma nigra. Large specimens fairly
plentiful in 47. Absent
in other hauls.

Ophiothrix fragilis. Abundant.
Echinus acutus. One or two generally

present. .
miliaris. Numerous.
esculentus. Not numerous.

"
"

NEMERTINA.

Eupolia curta. One specimen in 47 only.

POL YCHAETA.

Lepidonotus squamatus. Not numerous.
Lagisca propinqua. One in 9 only.
Hyalinoecia tubicola. Several in each

haul.

Nereis pelagica. Few in 8 only.
Chaetopterus variopedatus. Plentiful in

all hauls.

Thelepus. Plentiful.
TerebeJlid tubes.

Sabella (pavonina 1).
Sabellaria spinulosa. One in 8 only.
Hydroides pectinata.

Potamoceros triqueter.

,Eurylepta cornuta.

Phascolion strombi.

CRUSTACEA.

Eupagurus Bernhardus. One full-sized
one in 84 and one small
one in 9.

" cuanensis. Not plentiful.
Anapagurus laevis. In 9 only.
Porcellana longicornis. Common.
Galathea dispersa. Common.
Stenorhynchus longirostris. Not plentiful.
Inachus dorsettensis. Not plentiful.
Eurynome aspera. One or two generally

taken.

Portunus pusillus. Often numerous.
Atelecyclus heterodon. One in 47, one

small one in 84.
Ebalia tumefacta.

}
t b Two or three generally

" u erosa. presentin each haul.
" Cranchii.

Balanus crenatus. On Pecten opercularis.
Scalpellum vulgare. On stem of Hale-

ciunt and Antennularia.

Pyrgoma anglicum.
Phthisica marina.
Erichthonius abditus. Forming tubes on

stem of Sert~.larella
Gayi.

A Caprellid. On Antenm.laria.
MOLLUSCA.Living.

Saxicava rugosa, 'liar.arctica. Numerous,
attached to shells, roots
of hydroids, &c.

Venus fasciata. One specimen in 9 only.
Kellia suborbicularis. Living in the mud

inside empty bivalve
mollusc shells.

Modiola modiolus.
Lima Loscombii. In 46 only.
Pecten tigrinus. One in 47 only.

" maximus. One or two generally
taken.

" opercularis. Few adults. Small
ones attached to hy-
droids numerous.

Anomia ephippium.
Dentalium entalis. In 47 only.
Pileopsis hungaricus. Attached to shells.
Emarginula reticulata. Common on shells.

" rosea. In 8 only.
Trochus granulatus. One in 9 only.
Eulima polita. One large specimen in 84.
Natica nitida. In 46 only.
Lamellaria perspicua.
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Buccinum undatum. Generally two or
three specimens.

Proneomenia aglaophcniae. Occasionally
found, on stem of
Aglaophenia myriophyl-
lum.

Scaphander lignal'ius.
Doto fragilis. On Haleciu11t hallXinum.

Shells.

Lyonsia norvegica. One or two only.
Solen ensis. One or two only.
Tellina donacina. Few only.
Tapes virginea. Numerous.
Artemis exoleta. Numerous.

Cardium echinatum. Few only.
" norvegicum.

Lima Loscombii. Many in 46 only.
Pecten maximus. Fairly numerous.

" opercularis. Abundant. (Few in
84.)

Dentalium entalis.

Trochus granulatus. One in 8, with
Adamsia palliata.

Turritella communis. Few.

POLYZOA.
Cellaria sinuosa.

}Nt' 1 tit" fistulosa. 0 marge quan y.

Bicellaria ciliata. Fixed to hydroids, &c.
Scrupocellaria scruposa. Fixed to the

base of hydroids and to
shells. Plentiful.

Cellepora avicularis. I
1 \ Attached to hy-" ramu osa.

j droids.
Idmonea serpens.

Incrusting species not very nnmerous.
For list seeTable VI., p. 534.

TUNICATA.
Molgula oculata. In 47 only.

" sp. In 46.
Polycarpa varians. One or two large in

47 only.
Ascidiella venosa. Few.

scabra. Few only.

GROUND XII.
Edge of Hand Deeps.
Haul 83 (Dr. and O-dr.).
Bottom-deposit. Medium gravel mixed with some mud. Texture:-

II. CoarseGravel... ... ... 27'9percent.
III. MediumGravel.., ... ... 28'3 "
IV. FineGravel ... ... ... 14'1 "
V. CoarseSand ... ... ... 6'0 "

VI. MediumSand ... ... ... 7'3 "
VII. Fine Sand... ... ... ... 8'3 "

VIII. Silt ... ... ... ... 8'2 "
[83. Averagegrade of sample, 3'946. Percentage of carbonate of

lime in whole sample,40'74. Highest percentage occurs in V., which
contains 62'29. In II. over 90 per cent. by weight of the rock con-
stituents are Triassic, and only about 8 per cent. derived from the
Eddystone reef. In III. over 70 per cent. by weight of the rock
constituents are Triassic, over 18 per cent. derived from the Eddystone
reef, and about 10 per cent. are Devonian. In 83 VI. Foraminifera are
particularly abundant, as also in 83 VII. In these grades the following
species occur, arranged in order of frequency:-Truncatulina lobatula,
Miliolina serninulum, Spiroloculina planulata, Rotalia becca1'ii,JJis-
corbina 1'osacea,Tixtula1'ia gramen, Textularia agglutinans, Miliolina
bicomis, Lagena orbignyana, Planorbulina mediterranensis, Bolivina
dilatata, Spi1'illina vivipara, Biloculina 1'ingens,Buli'rnina pupoides. In
all, fourteen species.-R. H. W.]
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Shells are plentiful.
The fauna of this haul was comparatively poor both in number of

species and in number of specimens. It will be seen that the species
taken consist in about equal numbers of those typical of the fine sand,
as found on Grounds I. and III., and of those typical of the coarse
gravel, as found on Ground IX.

Burrowing species. There was no burrowing species recorded in the
haul.

Fixed species. Of species fixing by masses of root-fibres to the
bottom-deposit, Antennula1'ia antennina was abundant, and Antennu-
laria ramosa and Aglaophenia myriophyllum, the latter bearing
P1'oneomenia aglaopheniae, were present in smaller quantity. Cella1'ia
was represented only by one fragment of C. fistulosa. There was a
moderate number only of Chaetoptm'us variopedatus and a small
quantity of Haleci1tm halecinum. Sm'tularella Gayi was plentiful
fixed as on the fine sand grounds to the tubes 'of Thelepus (cincinatus ?).
A few other hydroids were present, as will be seen from the list.
One specimen of Ascidiella scabra was found, attached to the. base of
Antennularia antennind. There were few incrusting Polyzoa. One
specimen of Lepadogastm'bimaculatus was taken.

Wandering species. Ophiura ciliaris and Ophiothrix fragilis were
both numerous, but only one specimen of Aste1'ias glacialis and of
Echinus esculentus was taken. Single specimens of Eupagu1'1tSBern-
hardus, Eurynome aspera, Pecten maximus, and Buccinum undatum
were found, and a few half-grown Pecten opercularis.

LIST OF SPECIES.

HYDROZOA.

Eudendrium ramosum. ]!'airly plentiful.
" sft. Small species, not E.

capillare.
Bougainvillia ramosa. Small variety in

quantity.
Campanularia Hincksii. On Cellaria

fistulosa.
Halecium halecinum. Small quantity only.
Sertularella Gayi. Plentiful.

" polyzonias. Moderate quantity.
Antennularia antennina. Plentiful.

" ramosa. One or two pieces
only.

Aglaophenia myriophyllum. One or two
pieces only.

Plumularia pinnata. Small quantity.
[Antennularia antennina and ramosa

were much more plentiful in this haul
than in 84 on Ground XI. In 84 Hale-

ciu1n halecinum was much more common.]

GROUND XII.
ECHINODERMATA. -

Asterias glacialis. One large specimen.
Ophiura ciliaris. Eigh t or ten specimens.
Ophiactis Balli. One in an empty Chae-

topter1/'s tube.

Ophiocoma nigra. One small one only.
Ophiothrix fragilis. Very many.
Echinus esculentus. One.

POLYCHAETA.

Chaetopterus variopedatus. Few only.
Pectinaria anricoma. One only.
Thelepus.
Dasychone bombyx. Several.

CRUSTACEA.

Eupagnrus Bernhardus. One in Buccinu1n
undatu1n shell.

Enrynome aspera. One.
Sealpellum vulgare. On Halecium hale-

cinu1n.
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GROUNDXIII.

One mile south-east of the Eddystone.
Haul 103 (Dr.).
Bottom-deposit. The bottom-deposit cansists of a mixture of shell-

gravel of medium texture, with a,-considerable quantity of mud. This
is shown by the following figures expressing the composition of the
sample :-

II.
III.
IV.
V.

VI.
VII.

VIII.

Erichthonius abditus. Forming tubes on
Sertularella Gayi.

MOLLUSCA.Living.
Modiola modiolus. Small specimens only.
Pecten maximus. One only.

" opercularis. A few half-grown
ones.

Anomia ephippium. Small, abundant on
Ohaetopterustube~.

Buccinum undatum. One.

ProneoIhenia agJaopheniae. On Aglao-
phenia myriophyllum.

Doto fragilis. On Haleciu?n halecinum.
Shells.

Lutraria elliptica.
Oyprina islandica.
Oardium echinatum.

" norvegicum. Small shells only.
Pecten maximus. One.

Coarse Gravel
Medium Gravel
Fine Gravel
Coarse Sand
Medium Sand
Fine Sand
Silt ...

Pecten opercu~aris. Many.

Buccinum undatum. With Eupagurus
Bernhardus.

POLYZOA.

Oellaria fistulosa. One small piece only.

Idmonea serpen~.
Oellepora avicularis.

Few incrusting Polyzoa. Shells mostly
clean.

On P. opercularis shells :-

Schizopor@lla ljnearis.
Porella concinna.

Schizoporella auriculata.

Rhynchopora bispinosa.

TUNICATA.

Ascidiella scabra. One at root of Anten-
mtlaria antennina.

PISCES.

Lepadogaster bimaculatus. One.

... 13'4 per cent.
... 29'0 "
... 17'0 "

6'2 "
6'9

... 10'4

... 17'1

"
"
"

[103. Average grade of sample, 4'638. Percentage of carbonate
of lime in whole sample, 61'18. Highest percentage occurs in III.,
which contains 90'50 per cent. This grade, which constitutes 29 per
cent. of the whole sample, is the predominant grade in the sample.
The rock constituents in 103 II. are proportioned as follows :-Trias,
79 per cent.; Eddystone reef, 17 per cent.; Devonian, 4 per cent.;
while 103 III. contains little or no Devonian, but Trias and Eddystone
reef materials in the proportion of 74 per cent. and 26 per cent. 0'13
grams (two grains) of 103 VII. contained 203 foraminifera, or 1562
per gram, a large number as compared with nearly every other sample,
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except perhaps 89B. The following species of foraminifera occur in 103
VI. and VII., arranged in order of frequency:-Truncatulina lobatula,
Rotalia becca1'ii, Textula1'ia gmmen, Miliolina seminulum, Bulimina
pupoides, 'Discorbina rosacea, Lagena O1'bignyana, Bolivina dilatata,
Polymorphina lactea, Miliolina trigonula, Textula1'ia agglutinans,
Spirillina vivipara, Globigerina bulloides. In all, fourteen species-the
largest number of distinct species found in any of the samples.-
R. H. W.].

Shells are numerous. For list see p. 426. .

It is possible that. the accumulation of silt at this place may be due
to its being somewhat sheltered from the south-westerly swells by the
Eddystone reef, which runs out in a southerly direction. Rocky ground
was found due south of the lighthouse, at a distance of one mile (hauls
31 and 78. See Ohart 1.).

Fauna. The fauna has many points in common with that of the
gravel and fine sand grounds to the west of the Eddystone (e.g.,
Ground IX.). Ohaetoptents, for instance, is very plentiful and with
it Halecium halecinum and Plumularia Oatharina. OphiothTix fmgilis
is also very abundant, -and the Echinoderm and Orustacean faunas
are similar to those of Ground IX. There are, however, some marked
points of difference between the two grounds. Pecten opercularis,
which was plentiful on Ground IX., is scarce on XIII., and with
it Asterias rubens and A. glacialis are scarce. Many full-sized speci-
mens of Atelecyclus heterodon were taken on Ground XIII., which
may be regarded as a centre of distribution for this species, whilst on
Ground IX. the specimens, though numerous, were all small.* On the
other hand, Turritella communis, of which living specimens were
numerous on IX., was not taken on XIII., and Polyca1pa varians, the
abundance of which was one of the features of IX., was represented by
a few small specimens only in XIII. . Hyalinoecia tubicola,as on
Ground IX., was -plentiful.

Species typical of the fine sand grounds were absent or represented
only by stray specimens.

The presence of several fair-sized pieces of .{llcyonium digitatum, of
which only very small colonies were taken growing on P. opercularis on
Ground IX., is noteworthy, and, like the large quantity of silt in the
bottom-deposit, may be due to the more sheltered position of the
ground. (OJ p. 376.) The masses of Filogmna implexa also were much
larger here than on any other ground examined.

.. .Haul 93 (Ground IX.) was made on March 3rd, 1898, and haul 103 (Ground XIlL) on
May 26th, 1898. The difference in size between the specimens on the two grounds was
probably greater than would be accounted for by growth between the two dates, though in
the absence of direct evidence the point is somewhat uncertain.
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LIST OF SPECIES.

HYDROZOA.

Lafoea dumosa, var. robusta. Plentiful.
Halecium halecinllm. Plentiful.

Sertnlarella Gayi. Scarce.
Hydrallmaniafalcata. A little.
Antennlliaria antennina.

Aglaophenia myriophyllum. -
Plumularia pinnata.

" Catharina.

ACTINOZOA.

Caryophyllia Smithii. On shells.
Alcyonium digitatllm. Several pieces.
Sarcodictyon catenata. A little on shells.
Adamsia palliata. Few only, with Bu-

pag~trus Prideaua.:ii.

ECHINODERMATA.

Thyone fusus. One large specimen.
Solaster papposus. One.
Asterias rU,bens. One.
Ophiura ciIiaris. One.

" albida. Several.

Ophiactis Balli. Plentiful in crevices
amongst Chaetopter~ts
tubes.

Ophiothrix fragilis. Many.
Echinus miliaris.

" esculentus. One only.
Echinocyamus PUSilIllS.

NEMERTINA.

Amphiporus pulcher.

Micrura purpurea.
" fasciolata.

POLYCHAETA.

Lepidonotus sqllamatus. Two specimens.
Lagisca propinqua. Five specimens.
Hyalinoecia tllbicola. Several.
Lumbriconereis, small. One only.
Chaetopterlls variopedatus. Very numerous.
Polymnia neblllosa. One large specimen.
Polycirrus aurantiacus. Two specimens.
FiIograna implexa. Considerable quantity.
Dasychone bombyx. Three large speci.

mens.

Serpula vermicularis.
lIydroides pectinata.

CRUSTACEA.

Eupagurus Prideauxii. Few only.
" cuanensis. In Aporrhais pes.

pelecani shell.
Porcellana longicornis.

GRQUND XIII.

Galathea dispersa. Plentiful.
Stenorhynchus longirostris.
Inachus dorsettensis. Dressed with

sponges, Compound As-
cidians, .A1wmia, and
small Serpulids.

Ellrynome aspera. Few only.
Portllnus depurator.
Atelecyclus heterodon. Numerous.
Ebalia tnberosa. .

MOLLUSCA.Living.
Saxicava rugosa, var. arctica.
Astarte sulcata. One living.
Nucula nucleus. One living.
Pecten tigrinus. One living.
Pecten maximus.

" opercularis. A few only.
Anomia ephippium. Large specimens.

" patelliformis.
Troehus grannlatns. One living.
Elllima polita. One large living specimen.
Buccinum undatnm. One small one.

Cypraea europaea.

Doto fragiIis. On Halecium halecinum.

Shells.

Lyonsia norvegica. One.
Tapes virgin ea.
Venus ovata.
Cardium echinatnm.

" norvegicum.
Nucula nucleus.

Pectunculus glycimeris. One small shell.
Pecten maximus. Numerous.

"opercuIaris. "
Aporrhais pes-pelecani. Shell inhabited

by Bupagurus cuanensis.

POLYZOA.

Cellariasinuosa. } A little only." fistulosa.

Scrupocellaria scruposa.

Many incrusting forms on shells.

TUNICATA.

Ascidiella scabra. Few only.
Polycarpa varians. A few small.
Styelopsis grossuIaria. Squat variety

plentiful on Pecten
shells.

Compound ascidian on Sertularella Gayi.

PISCES.

Lepadogaster bimaculatus. One.

.



FROM THE EDDYSrONE GROUNDS TO START POINT. 427

GROUND XIV. THE WEST EDDYSTONE FINE GRAVEL.

Hauls. 73 (O.-tr.), 74 (Dr.), 35 (Dr.), 36 (O.-tr.), 88 (Dr.), 41 (Dr.),
85 (C.-dr.and Dr.), 58 (Dr.), 59 (Dr.).

Bottom-deposit. Fine gravel. A samplewith the canvas dredgewas
tak@nonly at haul 85, and had the followingtexture :-

. II. CoarseGravel... ... ... 4'1 per cent.
III. Medium Gravel... ... ... 17'5 "
IV. Fine Gravel... ... ... 28'1
V. CoarseSand ... ... ... 21'0 "

VI. Medium Sand... ... ... 23'4 "
VII. Fine Sand... ." ... ... 5'2 "

VIII. Silt'.-- ... ... ... 0'6

"

"

[85. Average grade of sample, 4'597. Percentage of carbonate of
lime in whole sample, 27'87. Highest percentage occurs in II., which
contains 56'00 per cent., but this grade is only present in small. propor-
tion; and III. at 39'50 per cent. is more reliable. Practically speaking
in grades II. and III. 66 per cent. by weight of the rock fragments are
Triassic, 28 per cent. derived from the Eddystone reef, and 6 per cent.
apparently Devonian. A great feature in this sample is the evidence of
long-continued and somewhat violent wave action, presented by the
beautifully rounded and polished form of the quartz grains and other
constituents of the gravels and sands, especially in the. finer grades.
This will be found referred to at greater length elsewhere (pp. 376 and
385). Foraminifera are not numerous, the smaller varieties are absent,
and Milioline forms largely predominate. The following species were
found in VI. and'Vn., and have been arranged in order of frequency:-
Miliolina seminul~tm, Rotalia beccarii, Textularia g1'a1nen,Textularia
agglutinans, Miliolina bicomis, Discorbina rosacea, Biloculina ringens.
In all, seven species.-R. H. W.]

Shells were numerous (for list see p. 430). The material of the
gravel in the above sample was largely inorganic, but in some of the
other hauls, where no samples were taken with the canvas dredge,
there were indications of the deposit containing a much larger quantity
of broken shell, more nearly approaching that of Ground XVI.
(Haul 87.)

Burrowing species. The most characteristic burrowing animals on
this ground are Spatangus purpureus, Cardium norvegicum, and
Drepanophorus rubrostriatus.

Fixed species. Very few hydroids are present, the most common
forms being Haleciunt halecinum and Halecium Beanii fixed to the
tubes of Chaetopterus,which is moderately plentiful, but not nearly so
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numerous as on the typical coarse gravel and sand of Ground IX.
The scarcity of hydroids may be due to the disturbance of the deposit
by periodic wave action, the existence of which, as pointed out above,
is also shown by the rounded and polished quartz grains. One of the
characteristic features of the fauna is the presence of large specimens
of Polyca1'pa va1'ians attached to the gravel. Oaryophyllia Smithii is
plentiful on shells and Sarcodictyon catenata is also not uncommon. There
are few branched polyzoa, but incrusting forms on shells are numerous.

Wandering species. The presence of Porania pulvillus in considerable
numbers, and of Luidia Sa1'si in small numbers, must be regarded as
characteristic. OphiotMix fmgilis is plentiful, but Ophium cilia1'is,
though generally present, is never numerous. Echinns esculentus and
E. acutt'S are not uncommon. Pecten ope1'CUla1'iswas very numerous
in some hauls, but scarce in others, the abundance of A. glacialis and
A. 1'ubensvarying with that of the mollusc. Two or three specimens
of Pecten maximus were present in each haul, and must be considered
as one of the characteristic features of the ground. Crustaceans were
not numerous; the species represented were those typical both of the
fine sand and of the coarse gravel.

Considering the fauna of this ground as a whole, one may regard it
as composed of four elements, viz. (1), a fauna of its own, represented
by an abundance of Polycarpa varians, Pomnia pulvillus, Pecten oper-
cularis, Oa1'dium norvegicum, Echinus esculentus, and E. acutus; (2)
many species found on the coarse gravel grounds, e.g.,Ophiothrix fmgilis
(abundant), Chaetopterusvariopedatus and its associates, Ebalia tumefacta
and tubC1'osa;(3) species characteristic of the clean shell gravel of the
neighbouring Ground XVI., e.g., Spatangus purpureus, Sa1'codictyon
catenata; (4) a few immigrants from the fine sand grounds, e.g.,
Sertularella Gayi (scarce), Ast1'opecten i1'regula1'is(an occasional small
specimen only), Ophiura ciliaris, and Ascidiella scab1'a.

LIST OF SPECIES.

PORIFERA.

Suberites domuncula.

CHona celata. Common, boring shells.

HYDROZOA.

Hydractinia echinata. In 73 only.
Clytia J ohnstoni. On hydroids in 73.
Campanularia Hincksii. On hydroids and

on shells.
Lafoea dumosa, var. robusta. Recorded

in 58 only.
HIlJecium halecinum. Fairly abundant

on Ghaetopterus tnbes
and on shells.

GROUND XIV.

Halecium Beanii. Small quantity in 59
only.

" labrosum. One colony in 73.
Sertularella Gayi. Small quantity only.

" polyzonias. Small quantity
only.

Sertularia al'gentea. A little in 35 only.
Hydrallmania falcata. A few colonies

. only.
Antennularia antennina. A few colonies

only.
ramosa. A few colonies

only.
"
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Plumularia pinnata. In 35 only.
Oatharina. Green variety in

58 only.

ACTINOZOA.

Adamsia palliata. On shell inhabited by
Eupagl£rus Prideaurii
in 73 only. .

Caryophyllia Smithii. Plentiful on shells.
Alcyonium digitatllm. Afewsmall colonies

only, chiefly on Pecten
opercltlaris.

Sarcodictyon catenata. Good colonies on
shells in 41 and 58, in
latter case on Lutraria
elliptica shell.

ECHINODERMATA.

Astropecten irregularis. One or two speci-
mens, generally small,
in a haul. One or two
large specimens in 58.

Luidia Sarsi. One specimen in each of
the hauls 73 and 36
(Otter. trawl).

Porania pulvillus. Plentiful in 73 and 36.
Solaster papposus. Few specimens, gener-

ally small.
Helll'icia sanguinolenta. One specimen in

36 and in 88.

Asterias glacialis. Generally plentiful.
Some very Jarge speci-
mens.

Oomparatively few.
Much less numerous
than A. glacialis.

Ophiura ciliaris. One or two specimens
in each haul.

" albida. Not numerous.
Ophiactis Balli. Fairly numerous amongst

Chaetopterus tubes, &c.
Ophiocoma nigra. Few or none.
Ophiothrix fragilis. Numerous.
Echinus acutus. Present in 36, 73, and 74.

miliaris. Generally present.
esculentus. Present in 73, 36,

and 41; abundant in
36 only.

Echinocyamus pusillus. In 74.
Spatangus purpureus. A few generally

taken, except in 73 and
36, which were hauls
of the Otter-trawl.

rubens.

"

NEMERTINA.

Carinella 'superba.

Drepanophorus rubrostriatus.
and 85.

Tetrastemma flavidum.

" candidum.
Lineus bilineatus.

NEW SERIES.-VOL. V.

In 73, 58,

No.4.

Micrura purpurea.
" fasciolata.

POLYCHAETA.

Lepidonotus squamatus. Few only.
Evarne impar. One in 41 only.
Eunice Harassi. One in 88 only.
Lumbriconereis. Large species.

" Small"
Chaetopterus variopedatus. Numerous,

attached to shells.

Polymnia nebulosa. One in 88.
Thelepus. One only recorded.
Terebellid tubes. Yery plentiful.
Filograna implexa. Common on Pecten

operculai-is shells.
Protula tubularia. Few only.
Serpula vermicularis. Fairly plentiful.
Hydroides pectinata. Fairly plentiful,

Phascolion strombi.

CRUSTACEA.

Eupagurus Bernhardus. A few only in
Buccinum undatum
shells.

Prideauxii. In 73 only, with
Adamsia palliata.

" cuanensis. One in 85 only.
Porcellana longicornis.
Galathea dispersa.
Stenorhynchus longirostris. Not numer-

ous.
Inachus dorsettensis. Not numerous.

Eurynome aspera. In 73 only.
Portunus depurator. In 36 and 88 only.
Ebalia tumefacta. In 88 only. One or

two specimens.
" tuberosa. One or two specimens

in 35 and 85 only.

"

Balanus crenatus.

Scalpellum vulgare. On stem of hydroids.

MOLLUSCA.Living.
Tapes virginea. One each in 88 and 41

only.
Astarte sulcata. One or two specimens in

73 only.
Oardium norvegicum. In 58, 85, and 88.
Montacuta substriata. On spines of Spat-

angus purpurcu$.
Kellia suborbicularis. In 88 only.
Modiola modiolus.

" barbata.
Lima Loscombii.
Pecten maximus.

"

In 35 and 41 only.
A few specimens gener-

ally present.
opercularis. Many in 73 and 36.

Few in other hauls.

2F
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GROUND XV. EAST EDDYSTONE FINE GRAVEL.

Hauls. 33 (Dr.) and 97 (Dr. and C.-dr.).
Two hauls lying from one to two miles east and south-east of the

Eddystone have a similar fauna, and have been united as Ground XV.
Bottom-deposit. Fine gravel.
The texture of a sample taken at 97 is as follows;-

II. CoarseGravel... ... ... 13'4 per cent.
III. Medium Gravel... ... ... 20'5
IV. Fine Gravel' ... ... ... 18'2
V. CoarseSand ... ... ... 16'0

VI. Medium Sand ... ... ... 19'7
VII. Fine Sand... ... .. . ... 9'0

VIII. Silt ... ... ... ... 3'1

Anomia ephippium. }Generally on P~c-
" patelliformis. ten operculans.

Chiton asellus. Frequent on shells.
Pileopsis hungaricus.
Emarginula reticulata.
Trochus zizyphinus. In 35 only. Small

variety.
Buccinum undatum. Few or none.

Cypraea europaea. In 73 only.

Tritonia plebeia.
Doto fragilis. }

.
C h II L dsb .. On hydrolds.

oryp e a an urgll.
Shells.

Solen ensis. Few.
Psammobia ferroensis. One small one in 74.

Lutraria elliptica. Common.
Tapes virginea. Very common.
Veims striatula.

" fasciata.
Artemis exoleta.

Cyprina islandica.
Astarte sulcata.
Cardium echinatum. Few only.

" norvegicum. Abundant.
Nucula nucleus.

Pectunculus glycimeris.

Pinna pectinata. One in 73 only.
Lima Loscombii. Frequent.
Pecten tigrinus. Not numerous.

" maximus. Abundant.
" opercnlaris. Abundant.

Dentalium entalis. Not abundant.
Turritella communis. Not abundant.

Scalaria Turtonis. One in 73 only.
Buccinum undatum. In 73 only.

POLYZOA.

Cellaria fistulosa. Very little.
Scrupocellaria scruposa. In 85 only at

roots of Antennularia.

Bugula avicularia. One piece in 85.

Cellepora avicularis. \ a h d .d tOrisea eburnea. I n y rol s ems.

Incrusting Polyzoa numerous. For list
see Table VI., p. 534.

TUNICATA.

Styelopsis grossularia. Small flat variety
common on shells, es-
pecially Pectenmaximus
shells.

Polycarpa varians. Abundant.
Ascidiella scabra. Not numerous.
Ciona intestinalis. In 73 only.

"

"
"
"
"
.,

[97. Average grade of sample, 4'471. Percentage of carbonate of
lime in whole sample, 46'68. Highest percentage in V., which contains
77'70 per cent. In 97 II. the gravel consists of Trias, 91 per cent.;
Eddystone reef, 7 per cent.; Devonian, 2 per cent. In 97 III. the
proportions are Trias, 75 per cent.; Eddystone reef, 17 per cent.;
Devonian, 8 per cent. Sixty foraminifera were counted in 0'13 grams
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(2 grains) by weight, of 97 VII. 461 per gram. The following list of
species of foraminifera in 97 VI. and VII. is arranged as before:-
M'iliolina seminulum, Rotalia beccarii, Textularia gramen, T1'uncatu-
lina lobatula, Discorbina 1'osacea,Miliolina trigonula, Lagena sulcata,
Biloculina depressa, Miliolina bicornis, Lagena orbignyana, Spi1'illina
vivipa1'a, Bulimina pupoides. In all, twelve species.-R. H. W.]

Unbroken shells were not numerous.

Fauna. As will be seen from the list, the ground is very barren.
The fauna shows no distinct characteristic species of its own, and,seems
to be made up of stray individuals from the various grounds in the
neighbourhood, the sand, the gravel, and the broken shell faunas being
represented.

LIST OF SPECIES.

PORIFERA.

Cliona celata. Boring shells.

HYDROZOA.

Eudendrium, sp. Small species with male
and female gonophores
on Haleciurn Beanii
in 33.

Clytia J ohnstoni. In 97.
Lafoea dumosa, var. robusta. In 97.
Trichydra pudica. In 97 on Haleci~lm

and on Pecten shell.
Halecium halecinum. A little in both.

" Beanii. A little in both.

Sertularella Gayi. A small quantity in
each.

Hydrallmania falcata. In 97 only.
Antennularia antennina.

}A little only.,, ramosa.
Aglaophenia myriophyllum. In 33 only.
Plumularia Catharina. Growing in Hale-

ci~lrn.

ACTINOZOA.

Caryophyllia Smit"hii. Several specimens
on shells in 97.

Alcyonium digitatum. Very small colony
on stem of Halecium
Beanii in 33.

Sarcodictyon catenata. In 97 only, on
shells.

ECHINODERMATA.

Astropecten irregularis. One in 97 only.
Echinocardium cordatum. One in 97 only.

POLYCHAETA.

Chaetopterus variopedatus. One small
piece of tube in 97. .

Terebellid tubes.

GROUND XV.

Hydroides pectinata.

CRUSTACEA.

Gala thea dispersa.

Stenorhynchus longirostris. In 33 only.
Inachus dorsettensis. In 33 only.

Atelecyclus heterodon. One in 97 only.

Seal pellum vulgare. At base of hydroids,

A caprellid on Antenmllaria antennina.

MOLLUSCA.Living.

Pectunculus glycimeris. A few small.
Pecten opercularis. Small ones only.
Anomia patelliformis. On PectenrnaxirmlS

shells.
Chiton asellus.

Shells.

Tapes virgin ea.

Pectunculus glycimeris.
Lima Loscombii.
Pecten maximus.

opercularis.

Small only.

POLYZOA.

Shells mostly clean.
On P. maximu.s shell:-

Lichenopora hispida.
Mucronella ventricosa.

On Terebellid tube:-

Cellepora avicularis.

TUNICATA.

Forbesella tesselata. In 97.

CEPHALOCHORDA.

Amphioxus lanceolatus. In 97.
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GROUND XVI. THE WEST EDDYSTONE CLEAN SHELL GRAVEL.

Hauls. 86 (Dr.), 87 (Dr. and C.-dr.), 10 (Dr.), 13 (Dr.), 14 (Dr.),
98 (Dr.), and 99 (Dr.).

Immediately bordering the rocky ground of the reef, north, west, and
south of the Eddystone, at a distance of from half to one mile from the
lighthouse, is a strip of clean shell gravel upon which the fauna is very
scanty, though at the same time very characteristic.

Bottom-deposit. Clean shell gravel.
A sample taken at haul 87 had the fonowing texture :-

II. Coarse Gravel... ... ... 17'3 per cent.
III. Medium Gravel... . .. ... 31'7 "
IV. Fine Gravel ... . . ... 19'3
V. Coarse Sand ... ... ... 10'5

VI. Medium Sand... ... ... 14'9
. VII. :Fine Sand... ... . .. ... 5'2
VIII. Silt .. . ... .. ... 1'1

[87. Average grade of sample, 4'151. Percentage of carbonate of
lime in whole sample, 72'25. Highest percentage occurs in IV., which
contains 79'60 per cent. This deposit lying on the northern boundary
of the Eddystone reet~ just below the 30-fathom line, is the one and
only sample in which Eddystone reef materials predorpinate over the
other rock constituents. In grade II. no rock fragments but those
derived from the reef are present, while in grade III. Eddystone
material stands at 74 per cent. and Trias at 26 per cent. Foraminifera
are numer0US; in VII. 81 individuals were counted in 0'13 grams
(2 grains), or 623 per gram. The Miliolina greatly predominate. The
following species were found in VI. and VI r., arranged as before in
order of frequency:-Miliolina seminulum, Rotalia beccarii, Textularia
gram en, Truncatulina lobatula, Miliolina bicornis, MiLiolina trigonula,
Spiroloculina plamdata, Lagena orbignyana, SpiriUina vivipara, Dis-
corbina rosacea. In an, ten species.-R. H. W.]

Large unbroken shells were not numerous.
Haul 99 was partly on rocky ground.
B~(,rrowing species. The most characteristic species are Spatangus

purpureus, Echinocyamus pusill~lS,E~rpolia curta, Amphioxus lanceolat~(,s,
and Glycera convoluta. Several bivalve molluscs not taken on other
grounds were found here (see p. 433). Occasional specimens of Poly-
gordius were obtained, and l'erebeUid tubes were numerous.

Fixed species. These were very scarce. Lafoea dumosa, var. robusta,
was the hydroid most frequently taken, other species being represented
by occasional small pieces only. Sarcodictyon catenata attached to
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shells was common, and
ground. Molgula oculata
not numerous.

Wandering species. The only species taken in numbers were Echinus
milia1'is, Amphiu1'a elegans (peculiar to this ground), and P01'cellana
lon,qicomis. Occasional specimens of the following species not com-
monly distributed on the other grounds around the Eddystone are
noteworthy:-Plu1nula1'ia frutescens, Oucumaria lactea, Holothuria
nigm, Lima Loscombii, Aporrhais pes-pelecani (living), and Aegirus
punctilucens.

one of the characteristic species of the
occurs fixed in the gravel. Polyzoa were

LIST OF SPECIES.

HYDROZOA.

Lafoea' dumosa, var. robusta. Frequent,
but in small pieces.

Halecium halecinum. Little or none.

Sertnlarella Gayi. Little or none.

Diphasia rosace!1' I In 99 only." tamansca. \
Sertularia argentea. Growing on Diphasia

tamaTisca.

Hydrallmania falcata. A little in 99 only.
Antennularia rarnosa. Little or none.

Aglaophenia tnbulifera. In 99 only.
Plurnularia Catharina. In 99 only.

frutescens. A large colony on
Pecten opeTcularis shell
in 10 only. . '

ACTINOZOA.

Caryophyllia Smithii. Many in 10. Few
or none in other hauls.

Alcyonium digitatum. Several pieces in
99 broken from rock.
None in other hauls.

Sarcodictyon catenata. Frequent.

ECHINODERMATA.

Cucumaria lactea. Two specimens in 99
only.

Holothuria nigra. In 10 and 99. Two
or three specimens.

Astropecten in'egularis. One in 87 only.
Solaster papposus. Small. In 10 only.
Amphiura elegans. Numerous in10 and 14.
Ophiactis Balli. Occasional specimens

only.
Ophiocoma nigra. Small. In 10 only.
Ophiothrix fragilis. Small. In 10 only. ,

Echinus miliaris. Plentiful.

" esculentus, Three specimens in
99 only.

Echinocyamus pusillus. Generally present.
Spatangus purpureus. One or two in each

haul.

GROUND XVI.
NEMERTINA.

Carinella annulata.

Tetrastemma candidum.

Eupolia curta.
Micrura purpurea.

" fasciolata.
Cerebratulus fuscus.

POLYCHAETA.

Polygordius, sp. Occasional specimens.
Hannothoe imbricata. One in 87.

Lumbriconereis. Large. One in 98.
Ehlersia cornuta. One in 87.
Glycera convoluta.
TerebeHid tubes. Numerous.

Dasychone bombyx. One in 87.
Protnla tubularia. Occasional specimens.
Hydroides pectinata. Occasional speci-

mens.

CRUSTACEA.

Eupagurus cuanensis. Infested with Sac-
culina. In Dentalium
shell. One in 10 only.

Porcellana longicornis.
Galathea dispersa. In 13 only.
Portunus pusillus. In 10 only.
Ebalia tumefacta. In 10 and 13.

Balanus crenatus. On Pecten opeTl!ularis.
Pyrgoma anglicum. With Caryophyllia

Smithii.

MOLLUSCA.Living.
Psa.!!J.mobiacostulata, Turton. One living

specimen in 10.
Tellina Cl'assa. In 87 and 99 only.
Tapes virginea. One in 87 only.
Venus fasciata. In 13 only.
Artemis exoleta. Two living specimens

, in 99 only.
Cardium norvegicum. In 87 onl.y.
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Montacuta substriata. On Spatangus
purpureus.

Lima Loscombii. Fairly plentiful in 10.
Pecten tigrinus. In 13 only.

" maximus. One or two in 13 and 14.
" opercularis. Few, mostly small

specimens.
Chiton asellus. In 13 only.
Emarginula reticulata. Few.
Aporrhais pes-pelecani. In 87 only.

Aegirus punctilucens. One specimen in
10 only. This was very
pale in colour, and no
green specks were to be
seen. Small specimen.

Tellina crassa.

Lutraria elliptica.
Tapes virginea. Numerous.
Artemis exoleta. Numerous,

in 99.

Pectunculus glycimeris.
Lima Loscombii.
Pecten maximus.

" opercularis.
Dentalium entalis.

Aporrhais pes-pelecani.

POLYZOA.

Oellepora ramulosa. In 99 only.
Crisea ramosa. In 13 only.
Idmonea serpens. In 13 only.

Incrusting polyzoa hot very numerous,
though a good many' species are repre-
sented. For list see Table VI., p. 534.

Small only.

Shells. TUNICATA.,
Ascidiella scabra. A f/3w in 87 only.
Molgula oculata. A few only.

Botry llus, sp.
especially

OEPHALOCHORDA.

Amphioxus lanceolatus. A s.mall specimen -
in 87.

Astarte sulca ta.

Cardium norvegicum. Numerous.

GROUND XVII. THE BOLT HEAD SHELL GRAVEL.

Hauls 1, 6, 7, 21, 43, 44, 61, 62, 68, 105, 106, 107. 27, 28. 20, 60
(all hauls of Dredge. Oanvas-dredge at 105 and 106).

The position of this ground, which lies south of Bolt Head, will be
seen from the charts. The hauls enumerated above have been combined

as one ground, though further investigation would probably lead to a
division into at least three. This is indicated in the enumeration of

the hauls by the separation of 27 and 28 and of 20 and 60 from the
other numbers. The two deepest hauls (27 and 28), and the two to
the westward of Bolt Head (20 and 60), show several differences from
the typical shell-gravel hauls.

Bottom-deposit. Olean shell gravel.
Samples taken at 105 and 106 have the following texture:-

I. Stone and Broken Shells 105. 106.
(above 15 mm.). ... .'" 1'4 per cent. 0'7 per cent.

Ooarse Gravel... ... .., 23'1" 33'8"
Medium Gravel... ... 15'4" 18'8"
Fine Gravel... ... ... 8'3" 12'6"
Ooarse Sand.. ... ... 7'3" 7'3"
Medium Sand,.. ... ... 25'7" 19'9"
Fine Sand.., .., ... 18'3" 6'7"
Silt ... ... ... .., 0'5" 0'3"

II.
III.
IV.
V.

VI.
VII.

VIII.

[105. Average grade of sample, 4'498. Percentage of carbonate of
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lime in whole sample, 47'26. Highest percentage occurs in V., which
contains 75 per cent. Geologically there is a wide separation between
samples 105 and 106 and the other samples taken from the westward.
A large percentage of the rock fragments in 105 and 106 is derived
from Archean rocks similar to those which constitute the Bolt pro-
montory. Trias is present, but flint, which has suffered considerable
surface decay, is also a prominent constituent. The rock fragments
in 105 II. are divisible as follows :-Archean (chiefly mica
schists), 78'75 per cent.; Flint, 12'74 per cent; Trias, 8'51 per cent.
In 105 VII. .43 foraminifera were found in 0'19 grams (3 grains), or
226 per gram. Rotalia beccarii and Miliolina seminul1/'m greatly pre-
dominated; the complete list of species from 105 VI. and VII. being:
Rotalia becca1'ii,Miliolina semin1/'lum,Textularia gramen, Truncatulina
lobatula. In all, four species.

[106. Average grade of sample, 3'803. Percentage of carbonate of
lime in whole sample, 52'77. Highest percentage occurs in IV., which
contains 78'75 per cent. The rock constituents of this gravel are
similar to those of 105, but the proportions are different, the Arch.ean
rocks are not so well represented, while flint is much more frequent..
The proportions in 106 II. are: Archean, 48'90 per cent.; Flint, 40'44
per cent.; Trias, 10'66 per cent. Fifty-eight foraminifera were counted
in 0'26 grams (4 grains) of 106 VII., or 223 per gram. Again, as in
105, Rotalia beccarii and Miliolina semin1durn greatly predominate.
The species found in 106 VI. and VII. are as follows, arranged in
order of frequency:-Rotalia beccarii, Miliolina seminulum, Truncatu-
lina lobatula, Bulimina pupoides, Miliolina bicomis, Textula1'ia gmmen,
Textularia agglutinans, Discorbina rosacea. In all, eight species.-
R. H. W.]

Shells were numerous in all hauls, for list see p. 438. In haul 20
stones were taken.

As on the clean broken shell to the west of the Eddystone (XVI.),
. to which ground the present one has many points of resemblance, the

fauna is comparatively poor, especially in the number of fixed species,
for the shells present, although numerous, are generally almost clean.

Burrowing species. The typical burrowing species are SpatanfJus
purpureus, Pedunculus glycimeris (abundant), Echinocyamus pusillus,
Polygordius, sp., Eupolia c1/'rta,and a few Amphioxus lanceolatus.

Fixed species. In the most typical hauls Sarcodictyon catenata, a few
encrusting polyzoa, an occasional specimen of Oaryophyllia Smithii,
with perhaps one or two stray colonies of some hydroid, are all the
fixed species constantly met with. In haul 107 the hydroid Oam-
panulm'ia flexuosa was fairly abundant on empty Pectunculus glycimeris
shells, and in the same haul and in haul 105 T'tIlJiclavaC01'n1wopiaewas
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abundant on living specimens of the same mollusc and of Venus fasciata..
The deepest hauls (27 and 28) are characterised by large colonies of
Alcyonium digitatum, as well as uy the hydroids Sertula1'ia abietina and
Thuiaria articulata.

Wandm'ing species. As on the Eddystone shell gravel these are not
numerous, the only forms generally common being Echinus milia1'is,
Parcel/ana langicarnis, and a few Ebalia. Occasional specimens of
many other species are found, as will be seen from the list below.
The presence of several specimens of Fusus islandicus in hauls 105
and 107 is noteworthy, as this is the only locality in the neighbourhood
where the species has been found. Asterias glacialis was present only
in haul 60 (the most westerly haul on the ground), and has never been
taken at any point to the eastward of this (if p. 466).

LIST OF SPECIES.

FORAMINIFERA.

Truncatulina lobatula. On hydroids.

PORIFERA.

Cliona celata. Boring shells.

HYDROZOA.

Tubiclava cornucopiae. In 105 and 107,
on living Pect!mculus
glycimeris and Venus
fasciata.

Eudendrium rameum. One colony in each
of the hauls 106 and
107 only. In 106 on
piece of old Ghaetopwrus
tube, in 107 on Pecten
opercularis shell.

capillare. Occasional speci-
mens on other hydroids.

A small species, not
E. capillare. Not un.
common.

Clytia Johnstoni. On other hydroids.
Campanularia Hincksii. Onother hydroids.

" verticillata. One colony in
28 and one in 60.

flexuosa. Common on Pee.
t!tnculus glycillwrisshells
in haul 107.

Laroea dumosa. Recorded in 21 only.
Calycella syringa.
Halecium halecinum. Occasional speci.

mens only. Mostplenti-
ful in 60.

" Beanii. Very rare.
Diphasia attenuata. In 21 only.

" tamarisca. Young colonies in
28 only.

"

" sp.

,,'

GROUND XVII.

Sertularia abietina. Common in deepest
hauls (7, 27, 28). Oc-
casional pieces only in
remaining ones.

argentea. Occasional specimellS
frequent.

HydraUmania falcata. One or two colonies
in each haul.

Thuiaria articulata. In the two deepest
hauls, 27 and 28 only.

Antennularia antennina. Not common.

" ramosa. In 21 only.
Plumularia pinnata. In 43 and 61 only.

Scarce.

Scyphistoma. In 107, on inner side of
Pecten opercularis shell.

ACTINOZOA.

Alcyonium digitatum. Occasional small
colonies only, except in
hauls 27 and 28, the
two deepest dredgings
on the ground.

Sarcodictyon catenata. Red variety not
uncommon on shells.

Caryophyllia Smithii. Occasional speci.
mens on shells. Not
frequent.

Epizoanthus incrustatus. Rare. Hauls
21 and 27 only.

Adamsia palliata. Occasional specimens
with Eupagurus Pri.
deauxii.

"

ECHINODERMATA.

Cucumaria lactea. In 20 only, where
stones were present.

Solaster papposus. Occasional specimens
only.
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Asterias glacialis. In haul 60 only
(thc most westerly
haul).

rubens. Present in hauls 43, 44,
60, 61, 62, 68. Two
small ones in 107.

Ophiura ciliaris. One or two in 28 and
60 only.

albida. Occasional specimens.
affinis. One in 28 onJy.

Amphiura elegans. Occasional speci-
mens.

Ophiactis Balli. Not frequent. Occasional
specimens only.

Ophiocoma nigra. Not freqnent. Oc-
casionalspecimens only.

Ophiothrix fragilis. Not frequent. Oc-
casional specimens only.

Echinus acutus. Not frequent. Occasional
specimens only. Several
in haul 60.

miliaris. Frequent and abun-
dant.

esculentus. Single specimens in
many hauls.

Echinocyamus pusillus. Not uncommon.
Spatangus purpureus. Generally a number

of specimens.
Echinocardium pennatifidum.

haul 7 only.

"

One in

NEMERTINA.

Eupolia curta. Rare.
Micrura fasciolata.

POLYCHAETA.

Polygordius, sp. Plentiful.
Lepidonotus squamatus. Several speci-

mens.

Lagisca propinqua. . One recorded in 68
only.

Nereis pelagica. Few.
Amblyosyllis specabilis. Recorded in 27

only.
Glycera, sp. Milk-white in colour.
Chaetopterus variopedatus. Occasional

specimens only. Most
numerous in 7.

Pectinaria auricoma. Single specimens
frequent.

Amphitrite gracilis. Recorded in 28
only.

Terebellid tubes. Numerous.

Sabellaria spinulosa. Recorded in 43 and
27 only.

Protula tubularia. Recorded in28 only.
Serpula vermicularis. Occasional speci-

mens only, attached to
. shells.
Hydroides pectinata.

CRUSTACEA.

Eupagurus Bernhardus. Occasional speci-
mens, generally in Buc-
cinurn undatum shell.
In hauls 106 and 107
in Fusus islandicus.
Never with Sagartia
parasitica.

Prideauxii. In 68 and 27 only.
In Trochus shell.

" cuanensis. In 28 only.
Anapagurus laevis. In 27 only.
Porcellana longicornis. Plentiful.
Galathea dispersa. Generally not numer-

ous.

Stenorhynchus longirostris. Present in
hauls 27, 28,and 60 only.

Inachus dorsettensis. Present in hauls
68, 27, 28, and 60 only.

Hyas coarctatns. Not uncommon.
Eurynome aspera. In hauls 6, 27, and

44 only.
Portunus pusillus. Occasional specimens

only.
Corystes cassivelaunus. In 27 only.
Atelecyclns heterodon. In 27 and 28 only.
Ebalia tnmefacta.

}

t I One or two generally" u Jerosa. in a haul.
" CranchiL

"

Balanus crenatus.

Scalpellum vulgare. Seldom.
Pyrgoma anglicum. With Garyophyllia

Smithii.

Ampelisca spinipes.
Gammaropsis erythrophthalmium.

MOLLUSCA.Living.

Saxica va arctica. Single specimens fre-
quent.

Lyonsia norvegica. One in haul 7.
Venus fasciata. In hauls 6,68, and 107.

Single specimens.
Astarte sulcata. One in 106.
Montacuta substriata. With Spatangus

purpur'cus.
Modiola, sp. Small. Occasional.
Arca tetragona. Small. Occasional.
Pectunculus glycimeris. Common, and

characteristic of the
ground.
In 27 only.
Single specimens in 21
and 107 only.

" opercularis. Very few or none.
Most common in 60.

Anomia ephippium. .}F
ll '~' reguent.

pate lLormlS.

Lima Loscombii.

Pecten tigrinus.
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Chiton asellus. Common.

DentaJium entalis. In 7, 28, and 20.
Pileopsis hungaricus. One specimen in

106 and 107 only.
Emarginula reticulata. In 21 and 27 only.
Trochus zizyphinus. One small in 27 only.

" granulatus. One in 27 only.
Lamellaria perspicua. One in 28 only.
Nassa incrassata. In 20 only.
Buccinum undatum. Not uncommon.
Fusus islandicus. Four or five in 105and

one in 107.
Cypraea europaea. In 27 only.

Tritonia HombergL In 27 and 28 only.
Dendronotus arborescens. In 28 only.
Doto coronata. In 28 only.

Shells.
Solen ensis. Few.

Solecurtus candidus. In 20 and 28 ; single
valves.

Tellina crassa. One in 105.

Lutraria elliptica. Frequent.
Tapes virginea. Not frequent.
Venus fasciata. Not frequent.

" ovata. Common.
Artemis exoleta. One in 105.
Astarte sulcata. One in 106 only.
Cardium norvegicum. N.ot frequent.

GROUND XVIII.

Pectunculus glycimeris. Numerous.
Pecten maximus. Very few.

" opercularis. Numerous.
Trochus granulatus. Occasional.
Aporrhais pes-pelecani. In 27 only.
Natica nitida. In 27 only.
Fusus islandicus. In 105 and 107, not

uncommon.
Ostrea edulis. Occasional shells.

POLYZOA.
Branched forms almost absent. In-

crusting forms numerous. See Table VI.

TUNICATA.

Styelopsis grossularia. Small, squat variety
on shells.

Ascidiella scabra. One or two in 20 and
107 only.

Ciona intestinaJis. Frequent, but not
numerous. Attached to
shells.

Ascidia depressa. A few specimens, at-
tached to shells.

" mentula. One in haul 1 only.

CEPHALOCHORDA.

Amphioxus lanceolatus. Oue in 28 only.

PISCES.

Lepadogaster bimaculatus. One in 106
only.

THE PRA WLE STONY GROUND.

Hauls. 2 (O.-tr.), 3 (O.-tr.), 4 (Dr.), 45 (Dr.), 66 (Dr.), 65 (Dr.), 64
(Dr.), 63 (Dr.), 29 (Dr.), 30 (Dr.).

This ground again could probably, with further investigation, be sub-
divided. The hauls all lie to the eastward of a line passing north and
south thr.ough Prawle Point, and are characterised by the presence of
stones, often of considerable size. The ground is very rough and
dredging upon it difficult. No samples of the bottom-deposit were
taken with the canvas bag.

Burrowing species. Spatangus purpureus, Echinocyamus pusillus, and
occasional specimens of Ebalia were the forms most frequently taken.
The boring mollusc Pholadidea papyracea was common in the Trias
rock of haul 4. .Atelecyclushete1'odonwas taken once, and an occasional
burrowing bivalve mollusc was found.

Fixed species. It is, however, by its fixed species that the fauna of
this stony ground is specially characterised. The following species,
which were absent from the other grounds, or at most only very
occasionally met with, were present here, generally attacbed to stones:-
Gorynactisviridis, Gm'gonia Ve1'rucosa,Garveia nutans, Tubula1'iaindivisa,
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Diphasia -rosacea,Hydmllmania falcata (abundant), Se1'tnla-riaa-rgentea,
and Thuiaria articulata. The presence of 'large colonies of Alcyonium
digitatttm may also be noted (see p. 457), as well as the abundance of
Se-rtularia abietina (see p. 453), and Garyophyllia Smithii with the
associated barnacle Pyrgoma anglicum.

Wande1'ing species. Oharacteristic of the stony ground are Gucumaria
lactea and Ophioc01nanig1'a. Other species plentiful are Ophiactis Balli,
Echinus miliaris, P01'cellanalongico1'nis,and GalO,theadispe1'sa,whilst
occasional specimens of many forms common on sand and gravel
grounds are taken.

LIST OF SPECIES.

PORIFERA.

Oliona celata. Boring shells.

HYDlWZOA.

Euclelldrium, sp. Small species, not
E. capillare, common.

Garveia nutans. In haul 29, on large
stone.

Tubularia indivisa. In haul 29, on large
stone.

Olytia Johnstoni. Oommon.
Obelia dichotoma. Occasional only.
Oampallularia Hincksii. On shells' and

hydroids.
Oampanularia verticillata. In 45 only.
Lovenella clausa. Recorded in 29 only.
Opercularella lacerta. In 29 only.
Lafoea dumosa. Oommon on other hy-

droids. AlsoVal'.robusta
on shells, &c.

Oalycella syringa. Recorded in 45 only.
Halecium Beanii. A little in haul 4 only.
Diphasia rosacea. In 4 and 29.
Sertularia abietina. Oommon, especially

in the deepest hauls.
argentea. Frequent, but not

very abundant.
Hydrallmania falcata. Present in nearly

every haul, a)ld often
abundant. Attached to
stones or sometimes to
shells.

Thuiaria articulata. Several pieces in 45
and 63.

Antennularia antennina. Not frequent.
" ramosa. Not frequent.

Aglaophenia myriophyllum. In 29 only.
Plumularia pinnata. Not common.

" setacea. Not common.

"

ECHINODERMATA.

Oucumaria lactea. One or two in 30 only.

GRomm 'XVIII.

Solaster papposus. Occasional specimens
only.

Asterias rubens. Occasional specimens
only.

Ophiura albida. One in haul 4.
Ophiactis Balli. Moderately plentiful.
Ophiocoma nigra. In four hauls. Numer-

ousin30and 63. Present
in 45 and 66.

Ophiothrix fragilis. OC!Jasionalspecimens
only.

Echinus miliaris. Frequent.
" esculentus. Occasional smalI

specimens.
Echinocyamus pusillus. In 4 and 45 only.
Spatangus.purpureus. In 29, 45, and 63,

one or two specimens.
ACTINOZOA.

Alcyonium digitatum. Large colonies
common, especially in
hauls 3, 4, 45, and 66.

Sarcodictyon catenata. In 4 and 63 only,
on shells.

Gorgonia verrucosa. In 3 only. Probably
growing on rock. .

Oaryophyllia Smithii. Frequent and
plentiful, on stones and
shells. With Pyrgoma
anglieum.

Oorynactis vividis. In 29 and 30, on large
stones.

NEMERTINA.

Oarinella superba.
Micrura purpurea.

" fasciolata.
Lineus marinus.

GEPHYREA.
Phascolion strombi.

POLYCHAETA.

Lepidonotus squamatus. One each in 29
and 45.
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Eunoe nodosa. One in 45.

Evarne impar. One in 29.
Chaetopterus variopedatus. One or two

in 45 and 63 only.
Pectinaria auricoma. Occasional specimens

only.
Serpula vermicularis. Recorded in 3 only.
Hydroides pectinata. Few only.

CRUSTACEA.

Eupagurns Bernhardus. Scarce. In haul
45 and 63 only.

Anapagurus laevis. In 3, 4, and 29 only.
Porcellana longicornis. Common.
Galathea dispersa. Common.
Stenorhynchus longirostris. One or two

in haul 3 only.
Inachus dorsettensis. One or two in hauls

4 and 45 only.
Hyas coarctatus. Frequent.
Eurynome aspera. Many in 4. Occasional

in other hauls.

, Pilumnus hirtellus. One in haul 3 only.
Portunus pusillus. In 4 and 45 only.
Atelecyclus heterodon. One or two in 45

only.
Ebalia tumefacta.

}

tub Occasional specimens
" erosa. only.
" Cranchii.

Ampelisca spinipes.
Melita obtusata. In 29.

Pyrgoma anglicum. Associated with-
Oaryophyllia Srnithii.

MOLLUSCA.Living.
Pholas parva. One specimen in Trias

rock. Haul 4.

Pholadidea papyracea. Many in Trias
rock. Haul 4.

Saxicava arctica. One or two in 29 only.
Tapes virginea. One small one in 29.
Venus fasciata. In haul 45 only.
Kellia suborbicularis. In h3:u130 only.
Modiola, sp. Small, in 30.

Area tetragona. Occasional small speci-
mens.

Pectunculus glycimeris. One small one
in haul 29.

Pecten tigrinus. One in haul 4.
" maximus. One small one in haul 4.
" opercularis. A few in haul 4 only.

Chiton asellus. Common.

" discrepans. Two in haul 4 only.
Emarginula reticulata. Frequent.
Trochus zizyphinus. Occasional small

specimens.
Nassa incrassata. In 45 only.
Buccinum undatum. In 45 only.
Ovula patula. In haul 4.

Doto coronata. In 29 only.
Polycera quadrilineata. In 3 only.
Coryphella Landsburgii. In 30 only.

Shells.

Lutraria elliptica. In 4 only.
Tapes virginea. In 45 only.
Venus fasciata. In 45 only.
Cardium- norvegicum. In 45 only.
Pectunculus glycimeris. In 45 and 63

only.
Lima Loscombii. In 4 only.
Pecten tigrinus. In 45 only.

" opercularis. Afewgenerally present.
Murex erinaceus. In 45 only.
Fusus islandicus. In 45 only.

POLYZOA.
Cellaria sinuosa.

}
"fistulosa. In 29 only, a

Scrupocellaria scruposa. little.
Bicellaria ciliata.
Bugula turbinata. In 4 and 66.

Incrusting forms numerous. See Table
VI., p. 534.

TUNICATA.

Ciona intestinalis. In 63 only.
Ascidia depressa. In 29 only.

SECTIONVI.

THE DISTRIBUTION OF PARTICULAR SPECIES ON THE
GROUNDS UNDER INVESTIGATION.

IN this section the distribution of the individual species of the more
important groups on the grounds from the Eddystone to Start is
discussed, and the relation of this distribution to changes in the nature
of the bottom-deposit pointed out. Notes are also given on some
habits of the species which appear likely to influence their distribution.
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In the case of many of the species the geographical and bathymetric
distribution is noted, and this is followed by an account 'of the kinds
of deposit upon which the species has been obtained by other observers
in different localities. In considering the latter records it must be
constantly borne in mind that the terms made use of up to the present
time (sand, gravel, mud, etc.) have Qot been employed in the strict and
definite sense which has been given to them in the present paper, and
there has been much obvious confusion in their use.

There is, in particular, one source of error which has probably
operated very frequently, and by whieh I was myself several times
misled until actual samples of the deposits were obtained with the
canvas dredge. Dead shells of bivalve molluscs are frequently taken
with the two valves united and closed, which, on being opened, are
found to be filled with fine mud or muddy sand. No doubt this has
often been supposed to indicate that the deposit is mud or fine muddy
sand. Such, however, is by no means the case, as shells so filled may
be taken on all grounds where a certain proportion of mud is mixed
with coarser material, and I have found them particularly numerous on
the coarse muddy or sandy gravels. It is very probable that this
circumstance has led to many animals being recorded as living on mud,
when in reality the bottom-deposit from which they were taken was a
muddy gravel or coarse .sand.

The explanation of the fact that the shells are filled with mud
appears to be that when the bottom is disturbed, either by wave
action or by the movements of animals, the mud in the deposit is
stirred up, and the muddy water, entering the shells by a narrow
aperture, deposits its solid particles, which gradually accumulate
inside the shells.

In addition to the error which has probably been made in describing
as mud the deposit on grounds where such shells have been' dredged,
the term sand has clearly been used in a very general sense to include
much coarser deposits than those included in the present paper under
that head. .

FORAMINIFERA.

[Nomenclature :-Brady, No. 13.]
Tr1(ncatulina lobatula. This species is abundant on all hydroid

grounds, whether the prevailing species is Sertulanlla Gayi, Halecium
halecinum, or Sertularia abietina, and on the grounds where Oellaria is
plentiful. It is found clinging in numbers to the stems of the zoophytes.

Foraminifera were also found in large numbers in the dried samples
of the bottom -deposit. The skeletons, many of which doubtless



442 ON THE FAUNA AND BOTTOM-DEPOSITSNEAR THE 30-FM. LINE

contained living protoplasm when captured, were picked out from
weighed quantities of the samplesand mounted by Mr. Worth, the
speciesbeing afterwards identified by Mr. Worth and myself working
together.

[Although numerically well represented, the Foraminifera do not
appreciably affect the percentage of carbonateof lime in the sample.
Thus, although 103 VII. with 203 foraminifera in 0'13 grams has
the high percentage of 40'15, this is due to the abnormal amount
of shell in the coarser grades of the sample; for 83 VII. has an
even higher percentage of 47'83 of carbonate of lime with only 93
foraminifera to 0'13 grams, and other similar examples might be
instanced.

This is not surprising when it is remembered that it would take to
cover 13 sq. ems. about 5500 grains of sand of the largest size that
could pass a half-rnillimetre mesh, while the actual number of grains
present in such an area from most of the fine sands would probably be
from 16,000 to 20,000. The numerical proportion of 200 foraminifera
would thus be small, and their chambered structure, as compared with
the solidity of the sand grains, would render their proportionate weight
even smaller.

Foraminifera are found in the medium sands (Grade VI.), the fine
sands (Grade VII.), and the silts (Grade VII!.). They are more
numerous in VII. than in VI., and more numerous in VI. than in VIII.
Only the Foraminifera from Grades VI. and VII. have been thoroughly
examined. These have been recorded in Section V., under the headings
of the different grounds.

The silts contain numerous foraminifera of small species and small
specimens of foraminifera of large species. As a result of floating
them from the silts it was found that many species sparingly repre-
sented in either grades VI. or VII. were all present in almost every
sample of silt, as well as species entirely absent from grades VI.
and VII.

Among the species sparingly represented in VI. and VII., but
frequent in the silts, are Globigerina bulloides (very frequent), Bulimina,
pupoide8, Lagena striata, Bolivina dilatata, Polymorphina lactea, and
Spirillina vivipara.

The species present in the silts but not found in VI. and VII. are
Oristella1'iacrepid1[la,Nodosaria scalaris, Nodosaria laevigata, Nodosaria
communis, Bolivina punctata, Haplophagmium canariensis, and Lagena
lagenoides. -

In some few cases a census was taken of the number of Foraminifera

to be found in 13 centigrammes by weight of fine sand, spread out to
cover 13 sq. em. in such manner as to present a single layer of sand
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grains lying as nearly as possible side by side without overlap. The
figures were as follows :-

102 VII., 13 c. grms. by weight, 48 foraminifera.
103 VII. " " " 203 "

90 VII. " " " 104
91 VII. ., " " 67
87 VII. " " " 81
97 VII. " " " 60

105 VII. " " " 29
106 VII. " " " 29
83 VII. " " " 93

"
"
"
"

" R. H. W.]

PORIFERA.

The only two species of sponges of which satisfactory records were
kept are Suberites domuncula and Cliona celata. The sponge fauna was
nowhere numerous on the grounds; but in addition to the above, two
or three other uuidentified species were occasionally taken.

Suberites domuncula was met with, forming the dwelling of the
hermit crab Eupagurns cnanensis.

Oliona celata. The importance of this species is very great, for,
boring as it does in mollusc shells of all kinds, it is the chief agent
which brings about their disintegration, and prevents their continued
accumulation on the sea-floor. On all the coarse grounds in the
neighbourhood of the Eddystone there are few shells, with the excep-
tion of those which are obviously quite recently dead, which have
not been attacked to a greater or less extent by Oliona, and a large
number are reduced to what is little more than a framework held

together by the sponge.
HYDROZOA.

[Nomenclatu1'e:-Hincks, British Hydroid Zoophytes.]

In this group I have received much assistance from my friend
Mr. E. T. Browne, the specimens in a number of hauls having been
identified by him. For geographical distribution I have relied largely
on Hartlaub (No. 38).

The influence of the bottom-deposit on the dist1'ibution of hydroids.
The Hydrozoa being all fixed organisms, the nature of the bottom-
deposit has in most cases, either directly or indirectly, a very great
influence on their distribution, and in an area such as that examined
during the present investigation, where the remaining physical con-
ditions to which the grounds are subjected are practically the same
for all, this influence can be very largely traced.

Considered from the point of view of their modes of attachment,
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and of the nature of the objects to which they fix, several kinds of
hydroids may be distinguished, namely :-

1. Hydroids which usually fix directly to the bottom-deposit.
a. Those which attach themselves, generally by means of a

creeping stolon, most frequently to rocks or stones, less
frequently to dead shells.

b. Those which fix themselves in sand or gravel by means of
a felt-work of root-fibres.

2. Hydroids which usually fix themselves to other living organisms
or their remains.

c. Those which fix to moving organisms.
d. Those which fix to stationary organisms or remains of

organisms.

It must not, of course, be supposed that any species of hydroid is
entirely confined to one only of these manners of fixing, but it will
be found that for each species there is one (or in some cases possibly
two) of these ways of attachment to which its structure is specially
adapted, and that in the great majority of instances, more particularly
where the species is exceptionally abundant, it will be fixed in this way.

a. Hyd?'oids attaching themselvesto rocks 01'stones. The nature of
the rock is of importance in this connection, though the amount of
evidence at present available on this point is not sufficient to render
profitable a detailed discussion of the matter.

Of the hydroids considered in the present paper, those most typical
of this class are Ga?'veia nutans, Tubula?'ia indivisa,* Aglaophenia
tubulifem, and Hydrallmania falcata, the latter species being most
frequently attached to stones or gravel. Such hydroids are plentiful on
rocky or stony grounds.

b. Hydroids ping themselvesin sand or gravel by a felt-work of
root-fib1'es. Examples of this class are Aglaophenia mY1'iophyllum,
Antennularia antennina, and Antennula1'ia 1'amosa. The texture of

the bottom-deposit is a most important factor in determining the
distribution of such forms, as will be seen especially by referring to the
account of the distribution of Aglaophenia myriophyllum. Antennularia

antennina and A. ramosa are perhaps not such good representatives
of the class as the species first mentioned, since they are also rather

frequently found attached to shells, especially in shallow water.
c. Hyd?'oids which fix to moving organisms. Hydractinia echinata,

Heterocordyle Oonybea1'i,Pe1'igonimus repens represent this class, The
habit has evidently been acquired by the hydroid by reason of the
advantages in the matter of food-supply offered by the constant
movement of the host.

" Cj. p. 448.
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The distribution of such species depends upon that of suitable hosts,
and since the hosts are all wandering animals, the nature of the
bottom-deposit, when it is once sufficiently firm to support them, has
little direct effect on their distribution.

d. Hydroids which generally fix themselves to stationa1'y living
organisms or remains of Q?'ganisms. We may to some extent distin-
guish between those which most frequently fix (1) to dead shells of
molluscs,* (2) to sea-weeds, (3) to other zoophytes, (4) to the mem-
branous or leathery tubes of polychaetes, (5) to living lamellibranch
molluscs. Typical examples of (1) are E~Ldendrium rarneum and
rarnosum, Gampanularia verticillata U), and Lafoea dumosa, var. rob~Lsta;
of (2) Sertularia pumila and Obelia genicnlata; of (3) Endendrinm
eapillare, Goppinia areta, Haleeinm tenellnm; of (4) Haleeinm hale-
einnm, Sertnla1'ella Gayi, La1' sabellarum; of (5) Tnbiclava eo/'mLCopiae.
The distribution of these forms depends almost entirely upon the
distribution of their hosts, which are themselves fixed organisms
generally directly attached to the bottom, whose distribution therefore
is largely influenced by the nature of the bottom-deposit.

Tubiclava eOTnueopiae(Table VI., p. 529). This species was abundant
on the Bolt Head Shell Gravel (Ground XVII). In haul 105, in which
Peetnncnlus glyeimm'is was abundant, nearly every living specimen
of that mollusc bad Tnbiclava growing in considerable quantity on
the posterior margin of the shell. In haul 107 on the same ground
Tnbielava eornueopiae was growing on the posterior end of living
Venus faseiata.

The hydroid was also present on the fine
Eddystone (Ground Vr., haul 102), growing on
the shell of Dentalinm entalis.

DISTRIBUTION. Geographical. Shetland (Norman, No. 90) ; Northumberland (Alder);
Plymouth (Garstang, No. 27, p. 334; No. 28, p. 212).

Depth. 15 fathoms (Garstang) to 80-100 fathoms (Norman).
Habitat. Norman found his specimens growing on Astarte sulcata and Dentaliu1n

entalis. In every instance the mollusc was living and the hydroid was on the posterior
extremity of the shell, where, as Norman says, "it would receive the benefit of the
aqueous currents caused by the mollusc, which, while providing for its own necessities,
thus unwittingly performed the kindly office of feeding its hungry neighbour." Alder's
specimens were also found on the posterior end of Dentalium entalis. ,

Garstang found the species upon Aporrhais pes-pelecani shells inhabited by Phascolion
strombi, and subsequently also on shells of Turritella inhabited by the same Gephyrean.
These specimens were obtained in 15-25 fathoms, south of the Plymouth Mewstone. The
species is still frequently taken in this locality on a bottom of clean shell gravel.

Speaking of Pedunculus glycimeris, Gwyn Jeffreys (No. 55, p. 168) says, "The anterior
side of the shell, while the animal is alive, is frequently fringed with the tubes of a

* Those hydroids which fix on shells are less clearly marked as a separate class, probahly
since a dead shell offers conditions very similar both to those of stones and of other living
organisms.

NEW SERIES.-VOL.V. No.4. 2 G

sand south of the

the posterior end of
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Hydroid polype (on

l

Of the Tubulariidae), which seems to take advantage of the strong
gyratory current poduced by the mollusc for its own food. seeking purpose." It is
probable that the re erence is to the present spccies, though in my specimens the hydroid
was always on the p sterior end of the shell.

Hydractinia chinata (Table Vr., p. 529). Generally on Bu,ccinum
undatum shells ccupied by E1lpagurus Bernha?'dus, occasionally (haul
93) on shell occ pied by E. Prideauxii. The presence of Hydractinia
appears to be ather more frequent on the fine sand than on the
coarser grounds.

DISTRIBUTION. Geographical. Greenland, Iceland, North Sea, British coasts,
Normandy and Br' tany, and North America (Agassiz). [Fide Hincks, No. 46, and
Hartlaub, No. 38.]

Depth. Low-wat r to 90 fathoms.
Habitat. On Bu~cinum undaturn, Fusus corneus, Turritella comrn1mis, Nassa reticu-

lata, Littorina, Na~

t

ica, Trochus zizyph.inus (Hincks). On Mytilus edulis and on stones
(Hartlaub). -

Eudendrium ameum (Ohart IlL). Specimens of E. rameum -were
obtained only on the Bolt Head Shell Gravel, in hauls 106 and 107

(Ground XVn1). In 106 a fine colony was growing on an old

fragment of t~r leathery tube of Ohaetopte1'US,and in 107 another
fine colony wa~ found on a shell of Pecten opercularis.

DISTRIBUTION. Geographical. West Greenland, Kara Sea, Norway, Baltic, North
Sea, British Seas,Mediterranean,and Kerguelen(Challenger). [FideHartlaub, No. 38.]

Depth. 5-105 fathoms (Challenger,No.3).
H.abitat. On shells, stones, etc. (Hincks, No. 46).

Eudendriurn ramosum (Ohart IlL). Generally growing on shells
or on other hydroids. The species is far more frequent and abundant
on sandy grounds than on the gravels. It was most numerous on
Grounds L, III., IV., VII., and XII.

DISTRIBUTION. Geographical, Greenland, Norway, North Sea, British Seas, M~diter-
ranean (Hartlaub, No. 38).

Depth. Low-waterto 542fathoms(Porcupine,Allman, No.4).
Habitat. On shells and on Laminaria roots (Hincks, No. 46; HartJaub, No. 38).

Eudendrium capillare and E. sp. (Table Vr., p. 529). The true
Eudendriurn capillare was met with on several grounds, generally
growing on other hydroids, sometimes on worm tubes or shells. A
small - Eudendrium of a rather more robust character was also
frequently taken in simiJar situations, but there is some doubt as to
whether this is a distinct species.

DISTRIBUTION. Geographical. Norway, Baltic, North Sea, British coasts (Hartlaub,
No. 38).

Depth. 4 to 30 fathoms (E. J. A.).
Habitat. On Antennularia rarnosa, Delesseria sanguinea, on Salicornariajarcirninoides

( = Cellaria fistulosa) (fide Hincks),

Perigonimus repens (Table Vr.), .A good colony of this hydroid was
found growing on the claw of Eupagurus Be?'nhardus, in haul 104,
on the fine sand of Ground II. The species was not found on any
other ground.
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DISTRIBUTION. Geographical. Norway, Baltic, Kattegat, North Sea, British Coasts,
Mediterranean (Hartlaub, No. 38).

Depth. Shallow water to 33 fathoms (E. J. A.).
Habitat. On Sertularians and on the Spider Crab (Wright). On DlYntalium entalis,

Fusus antiquu.s, TurriteUa c01mnunis, and on stones (fide Hincks, No. 46). On Mya
arC1w.ria, on mussel shells, frequent on Nucula nucleus (Hartlaub). On ntrriteUa,
Chiton, Leda, Nucula, and Dentalittm (Levinsen, No. 66). Growing on legs of a crab
and on Turritella shells at Plymouth (Bourne, No. 12). It is also frequently taken at
Plymouth on Nassa reticulata. Perigonimus repens is clearly a species which fixes itself
most frequently to living crqstaceans and molluscs.

. Garveia nutans. On the Prawle Stony Ground only, in haul 29
(depth, 30 fathoms), growing on l'ubularia indivisa, which was itself
fixed to a large stone.

DISTRIBUTION. Geographical. Scottish Coasts, Shetland, Morecambe Bay (Hincks,
No. 46, and Allman, No.2); Hilbre Island, Mouth of Dee; Plymouth (Garstang).

Depth. Between tide-marks (Allman) to 30 fathoms (E, J. A.).
Habitat. On rocks, zoophytes, and sea-weeds (Allman).

Heterocordyle Oonybea1'i. On the fine sand of Ground I., in haul
51 only, fixed to shell of Buccinul1~undatum inhabited by Eupagurus
Bernhardus.

DISTRIBUTION. Geographical.
Hincks).

Depth. Neal' low-water mark (Hincks) to 30 fathoms (E. T. B.).
Habitat. On univalve shells tenanted by Hermit Crabs (Allman). On Buccinum

(Hincks). Mr. E. T. Browne has found the species abundant in Plymouth Sound on thc
shells of living Nassa reticulata. Heterocordyle Conybeari is clearly a species which fixes
itself to living and freely-moving animals.

Bougainvitlia ramosa (Chart III). As will be seen from the Chart,
i~ the area described in this report, this species is practically confined
to the fine sand grounds, on which it is frequently met with, though
not in large quantities. The only exception to this was in haul 84,
on Ground XL, where the bottom-deposit is coarse gravel mixed with
fine sand, and in this haul only one piece was seen. It was generally
found growing on polychaete tubes or on other hydroids.

DISTRIBUTION. Geographical. Baltic, North Sea, British Coasts.
Depth. Low-water (Allman, No.2) to 26 fathoms (Hartlaub, No. 38), 35 fathoms

(E. J. A.).
Habitat. On shells and stones and on other zoophytes (Hincks). On Virgularia

mirabilis (Dalyell). Allman records it on rocks near low-water. On Hyas aranea
(Apstein). Hartlaub found it at Heligoland, in 8~ fathoms, on sandy ground, with many
Ascidians. By the Pom1nerania expedition it was dredged on ground described as muddy,
in 26 fathoms (Schulze, No. 105). -

Tubularia indivisa (Table vr., p. 529) was taken only on the Prawle
Stony Ground (XVIII.), where it was growing on a large stone.

DISTRIBUTION. Geographical. Alaska, Greenland, North Cape, White Sea, Norway,
Baltic, North Sea (rare at Heligoland), British Coasts, Bay of Biscay (fide Allman, No.2,
and Hartlaub, No. 38), Mediterranean (Pruvot, No. 98).

Depth. Low-water to 55 fathoms.

Habitat. Tubularia indivisa is most frequently found on rocky and
stony ground. It is often taken on floating objects, such as buoys,

Glengariff Harbour, co. Cork, Oban (Allman 'and
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hulks, etc. It also, however, is not unfrequently met with, according to
various aut.hors, on fine sandy or muddy ground. Hincks (No. 46)
quotes Thomas as saying that" on the oozy bottom which lies outside
a line drawn between Flamborough Head and the Staples" it grows to
a very large size. According to the same author Forbes found it in
Rothesay Bay, flourishing, as it seemed, "upright, on a muddy ground,
like a flower, fixed by the tapering root-like termination of its horny
case." Schulze (No. 105) records it in a number of the Pommemnia
hauls, from bottoms of sand and shell at depths from 23 to 50 fathoms.
The entire absence of the species from all the sand and gravel grounds
examined during the present investigation is therefore. noteworthy.
Indeed, I know of no such locality in this neighbourhood where the
species lives.

Olytia Johnstoni (Table Vr.). Abundant on all grounds where other
hydroids or Oellaria are common. It appears to grow less frequently
upon Halecium halecinum and Beanii than on Sertularians and Hydrall-
mania.

DISTRIBUTION. Geographical, Norway to the Mediterranean, Baltic, Greenland,
Alaska, east coast of North America (fide Hartlaub, No. 38).

Depth. To 50 fathoms (1).
Habitat. On algae and hydroids.

Obeliadichotoma (Table Vr.). This species has been met with on fine
sand grounds in the neighbourhood of the Eddystone, and occasionally
on the Bolt Head Shell Gravel and the Prawle Stony Ground. It was
found growing on Pecten opercularis shells, on other hydroids (Hydmll-
mania, Bougainvillia, Se1'tularia argentea), and on Oellaria.

DISTRIBUTION. Geographical. Norway, Baltic, British Seas to Mediterranean (fide
Hartlaub, No. 38).

Depth. 6-29 fathoms. .
Habitat. On shells, algae, and other zoophytes.

Obelia longissima was only found in haul 80 on Ground VIr., south of
the Eddystone.

DISTRIBUTION. Geographical. Circumpolar, Norway to British and Belgian Coasts
(fide Hartlaub, No. 38).

Depth, To 20 fathoms (Hartlaub).

Oampanularia Hinc7csii is generally distributed on the grounds ex-
amined, growing sometimes on shells, sometimes on OeUaria, and
probably less frequently on hydroids.

DISTRIBUTION. Geographical. British Coasts (Hincks, No. 46).

Depth. 10 or 20 fathoms to deep water (Hincks).
Habitat. On zoophytes, etc.

Oampanularia verticillata (Table Vr.). Occasional specimens were
taken on the fine sand grounds, L, IlL, and Vr., in the neighbourhood
of the Eddystone. A fine colony was, taken growing on a stone in
haul 45 on the 'Prawle Stony Ground (XVIII.), and it was also met
with in hauls 28 and 60 on the Bolt Head Shell Gravel.
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DISTRIBUTION. Geographical. Kara Sea, White Sea, North Cape, Norway, Baltic,
North Sea, British Coasts to Mediterranean; Greenland, Labrador, Nova Scotia, Massa-
chusetts (fide Hartlaub,No.38).

Depth. To 300 fathoms (Sars, fide Allman, No.2).
Habitat. On shells and other hydroids (Hincks, No. 46, Schulze, No. 105).

Oampanularia flexuosa. A hydroid was very abundant in haul 107
on the Bolt Head Shell Gravel (XVII.), growing on dead shells of
Pectunculus glycime1'is. The specimens were without gonophores, but
were identified independently by Mr. Browne and myself as O.flexuosa.
O.flexuosa was not taken in any. other haul.

DISTRIBUTION. Hincks (No. 46) says it is confined to the littoral region, and is
extremely common on all parts of our coasts. Mediterranean (Carus, No. 14).

Lovenella clausa. Growing on Tubularia indivisa, in haul 29, on the
Prawle Stony Ground (XVIII.).

DISTRIBUTION. On stones in Torbay, 10 fathoms (Hincks). On F~wi from stony
ground off the coast of Sweden (Loven). Taken once at Heligoland (Hartlaub).

Ope1'c~darellalacerta. Growing on TtLbularia indivisa, in haul 29, on
the Prawle Stony Ground (XVIII.).

DISTRIBUTION. Between tide-marks and in moderate depths not uncommon. British
Coastsand Belgium(fide Hincks).

Lafoea dumosa. The creeping variety of L. dumosa* was present on
practically all grounds, growing on shells and on other hydroids when
the latter were present. The branched variety (var. 1'obusta) was
frequently met with, especially upon fine sand grounds, attached to
shells or polychaete tubes. The Neomenian lJondersia banytdensis
was often found associated with this variety.

DISTRIBUTION. Geographical. White Sea, North Cape, eastern side of Atlantic to
Mediterranean (Pruvot, No. 98), Greenland, Alaska, Labrador and western side of
Atlantic, West Indies, Chili (fide Hincks, No. 46, and Hartlaub, No. 38).

Depth. To 450 fathoms (Challenger, Allman, No.3).

Lafoea ft'uticosa. This species was taken occasionally on different
fine sand grounds (r., III., IV., VII.), and a fine colony was also found
in haul 84 on the coarse gravel and fine sand north-west of the Eddy-
stone (Ground XI.).

DISTRIBUTION.Geographical. North Cape, Iceland, Norway, British Seas (fide
Hincks), Strait of Magellan (Challenger, Allman, No.3).

Depth. To 100 fathoms (Iceland, Hincks).
Habitat. On shells and zoophytes.

OalyceUa syringa. This was recognised occasionally on the Bolt
Head Shell Gravel and on the Prawle Stony Ground, growing on Pecten

ope1'cula1'is shells, on Se1'lula1'ia abietina, and on Hydmllmania falcata.
DISTRIBUTION. Geographical. White Sea, Iceland, Greenland, Alaska, North Sea,

British Coasts, north coast of France (fide Hartlaub, No. 38; and Hincks, No. 46),
Mediterranean (Carus, No. 14).

* What we have regarded as the creeping form of L. dU11wsahas probably often been the
form recorded by other authors as Filellum serpens, but we have not felt able to distinguish
between the two. We have often compared the Plymouth La/oea with Hincks' figures of
Filellum serpens, but up to the present have not seen anything like Filellu1n as figured.
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Depth. To 42 fathoms (Hartlaub).
Habitat. On other zoophytes and sea-weeds, very oommon (Hincks).

Oalycellafastigiata. This was recognised in haul 75 (Ground VIL).
DISTRIBUTION. Scotland, Cornwall (Norman, No. 90; Hincks, No. 46), North Sea

(Schulze, No. 105). Growing on other hydroids. To 81 fathoms (Porcupine, Allman, No.4).

Ouspidella costata. Recognised in haul 81 on the fine sand ground (1.).
DISTRIBUTION. Whitby, Yorkshire. On Syncoryne exirnia (Hincks).

T1'ichydra pudica. ThiiJ species was found by Mr. Browne growing
'on Halecium halecinum and on a Pecten ope1'cularisshell in haul 97
(Ground XV., fine gravel).

DISTRIBUTION. Found by Wright in the Firth of Forth, on a small shell. There are
no other records (Hincks, No. 46).

Ooppinia a1'cta (Table Vr.). Abundant on the fine sand grounds,
especially on Lafoea durnosa (val'. ;obusta) and on Sertula1'ia abietina.
Whenever special attention has been paid to the point, I have always

. found the creeping variety of Lafoea dumosa growing on the branch
of Sertula1'ia abietina upon which the Ooppinia was found. As the
gonothecffi of Lafoea dU1nosaare quite unknown, the constant associa-
tion of Ooppinia a1'cta with it naturally suggests the idea that the
latter might be the reproductive stage of Lafoea.*

DISTRIBUTION. Geographical. Circumpolar (Norman), Norway, British Seas, Pas-de-
Calais (fide Hartlaub, No. 38). .

Depth. To 50 fathoms (Schulze).
Habitat. Growing on Sertularia abietina and on Hydrall1nania falcata (Hincks).

Hartlaub also found it on these two hydroids, generally associated with Filellurn serpens.
Schulze (Pornmerania, No. 105J.records it on Hydrallmaniafalcatcc.

Halecium halecinum (Chart II.). The distribution of this hydroid
is ,both interesting and significant. The species is very abundant on
the grounds to the westward of the Eddystone, but is scarce or entirely
absent on the remaining grounds. The abundance of Halecium is
specially characteristic on the mixed coarse gravel and fine sand of
Grounds IX. and XL, on the finer gravel of Ground XIV., and on
the coarse sand of Ground VII. As will be seen from the chart, the
species extends from these grounds on to those which immediately
surround them, in what appears to be diminishing quantity according
to the distance from the centre of abundance. Thus on the fine sand
of Ground VI. it'is fairly abundant, on the coarse sand of Ground IV.
it is still met with in some quantity, on the fine sand of Ground III. it
is scarce, whilst on the fine sand of Ground I. it is represented by
two colonies only, one in haul 92 and one in haul 82. On the fine
gravel of Ground XII., again, the species is present, but in much

* Since the above was in type C. C. Nutting's paper on "Hydroids from Alaska and

Puget Sound" (Proceed. U.S. Nat. Museum, vol. xxi.) has come to hand, in which it is
maintained that Coppinia arcta is in reality the gonosome of Lafoea, a view which appears
to have been definitely held by Levinsen in 1893. . (Meduser, Ctenophorer, og Hydj'oider

fra Gj'onlands Vestkyst, Copenhagen, 1893.)
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smaller quantity than on the neighbouring coarse gravel of Ground XI.
Ground X., as Ohart II. shows, is surrounded by grounds on which
H. halecinum is abundant. As has been already explained (p. 416),
this ground is occupied almost exclusively by Ophiothri'EfTagili.~, but
occasional specimens of H. halecinum were taken upon it in some
hauls. A single specimen of the hydroid occurred in haul 10 on the
clean shell gravel of Ground IX., close to the Eddystone rocks, a
ground upon which hydroids were practically absent. It was occasion-
ally taken on the Bolt Head Shell Gravel, but never on the Prawle
Stony Ground.

On the grounds where the species was most abundant the specimens
of Haleciul1~halecinum were in by far the greater number of instances
fixed to the leathery tubes of Chaetopter~(,s,the distribution of which, as
will be seen by comparing Ohart II. with Ohart X., is practically
identical with that of the hydroid we are considering. But in addition
to the Chaetopterus tubes the hydroid was also found, though much
less frequently, attached to shells or (in haul 100 only) to stones. The
shells of Tapes virginea and PecteJtopercularis were the most common
ones used by the hydroid, but exceptionally fine colonies were some-
times found attached to the fiat upper valve of living Pecten maximus.
This latter mollusc was generally present on the Halecium grounds, but
only a comparatively small proportion of the specimens had colonies
of the hydroid growing upon them.

Undoubtedly the presence of Chaetopterus in numbers, by offering a
suitable fixing place for the hydroid, is an important factor in deter-
mining the abundance of Haleci'ul1~halecinum upon the grounds where
it is found in quantity. At the same time it is not the only cause,
since ChaetoptC1'uSis obtatned in numbers on a ground some four miles
south-west of Rame Head, where Halecium halecim('l1~is by no means
plentiful.

DISTRIBUTION. Geographical. North Cape, Norway, Baltic, Kattegat, North Sea,
British and French Coasts,Mediterranean,MassachusettsBay (fide Hartlaub, No. 38).

Depth. 12-50 fathoms (Sars,fide Hartlaub).
Habitat. On shells, stones, etc., in both shallow and deep water, hut more usually the

latter (Hincks). Schulze (No. 105) states that in the P01n1neraniadredgings the species
was found on bivalve shells, worm tubes, etc. It was taken six times on stony ground or
sand with stones, four times on sand aud shell, and twice on mud.

Halecium Beanii (Table Vr., p. 529) was met with on all the grounds
upon which H. halecinum was found, although it was by no means.
so abundant as the latter species on the grounds to the westward of the
Eddystone. It was found, so far as I remember, for I have no definite
records on the point, more frequently upon shells than on Chaetopterus
tubes, differing in this respect from H. halecinum.

DISTRIBUTION. Geographical; British Seas; Azores (450 fathoms, Ohallenger, Allman,
No.3), south-east coast of Australia (150 fathoms, ditto); Mediterranean (Carus, No. 14).
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Depth. To 150 fathoms.
Habitat. On shells, etc., and very often parasitic on other zoophytes, from moderate

depths to deep water (Hincks, No. 46). The Pomrnerania took it on a bottom of sand,
and on sand, shell, and small stones (Schulze, No. 105).

Halecium labrosuln was identified by Mr. E. T. Browne, in hauls 73
and 75, on Grounds XIV. and VII., west and south-west of the
Eddystone.

DISTRIBUTION. Geographical. North Sea, Scotland, Shetlands (fide Hartlaub, No.
38). Very common at Heligoland, especially on Phalh.sia (Ascidiella) virginea. Allman
(No.2) states that this is a northern form, confined to the north coasts of the British
Isles. MeditelTanean (Carus, No. 14).

Haleciuln tenellum was recognised only in haul 29 on the Prawle
Stony Ground, growing on the stem of Tubularia indivisa. . In haul
77 on Ground IV. a fragment of a small Halecium, which was probably
this species, was seen growing on Cellaria.

DISTRIBUTION, ETC. Salcombe Bay, Devon, on Salicornaria fa1'ciminoides (= Gellaria
fistulosa); FiJey (T. H.); N ol'thumberland, on Tubularia indivisa and Sertularia abietina,
from deep water (J. A.) [Hincks, No. 46].

Sertularella Gayi (Ohart II.). In contradistinction to Halecium.
halecinum this species is specially abundant on the fine sand grounds,
where it forms one of the most characteristic features of the fauna.

It is most abundant on the fine sand grounds III. and IV. to the
eastward of the Eddystone, and on Grounds VI. and VII. to the south.
It is present .in quantity also on the, fine sand of the inner and outer
trawling ground (I. and 11.). On the coarser grounds to the westward
of the Eddystone, it is still moderately plentiful on the coarse gravel
mixed with fine sand of Grounds XI. and XII. It is scarce on the

remaining grounds in the neighbourhood of the Eddystone (one or two
colonies at most in a haul and absent in many hauls), and has never
been taken on the Bolt Head Shell Gravel (XVII.) or the Prawle
Stony Ground (XVIII.).

On the grounds upon. which it is abundant Sertularella Gayi is most
frequently attached to the membranous tubes of Thelepus. It is also
found less frequently attached to shells.

A group of animals of the following kind, in which S. Gayi plays an
important part, is exceedingly frequent on the grounds where this
hydroid is abundant :-Tbe tube of the polychaete Thelepus serves
as a base from which the hydroid Sertularella Gayi springs. Attached
to the lower portion of the stem of the hydroid are the Ascidian
Ascidiella scabra and the Polychaete Sabella (pclVonina 1), as well as the
barnacle Scalpellum v1.llgare. Attached also to the stem of the Sertu-
larella will probably be some of the smaller creeping hydroids, especially
Olytia Johnstoni, together with a number of foraminifera belonging to
the species Truncatulina lobatula.
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DISTRIBUTION. Geographical. British Seas and coast of Normandy (Hincks), New
Zealand (Allman, No.2).

Depth. To 374 fathoms (Allman, No.4, Porcupine).

Sertulardla polyzonias (Table VI, p. 530). In the earlier hauls I did
not distinguish between S. Gayi and S. polyzonias, until the difference
between the two forms was pointed out to me by Mr. Browne. The
distribution of S. polyzonias is practically identical on the Eddystone
Grounds with that of S. Gayi, though it is much less frequently met
with, generally not more than two or three pieces being found amongst
a large mass of S. Gayi.

DISTRIBUTION. Geographical. Kara Sea, Norway, Kattegat, Baltic, North Sea (not
frequent at Heligoland), British Coasts, Madeira, Mediterranean, Alaska, Greenland,
east coast of United States, Florida, Australia and New Zealand, Chili, South Africa
(fide Hartlaub, No, 38; Allman,No.2, p. 160; and Hincks,No. 46).

Depth. To 374 fathoms (Al1man, No.4, Porcupine).
Habitat. On shells, sea-weeds, etc. (Hincks).

Diphasia 1'osacea(Table VI). Only occasionally met with, in hauls 82
and 99 on the Eddystone Grounds, 4 and 29 on the Prawle Stony
Ground.

DISTRIBUTION. Geographical.
Bay (fide Hartlaub, No. 38).

Depth. Tide-marks to 50 fathoms (Hincks, No. 46).
Habitat. On other zoophytes (chiefly) and on shells. Hartlaub found it on Tubulm'ia

indivisa and on SerMtla1'ia cupressina. Schulze (No. 105) records it three times in the
P01n1lleraniadredgings on sand and shell. Packard found it very abundant on gravelly
bottom, in 50 fathoms, in Straits of Belle Isle.

Diphasia attenuata. In hauls 23 and 24 on the fine sand of the
outer trawling ground (IL), and in haul 21 on the Bolt Head Shell
Gra vel. Never plentiful.

DISTRIBUTION. British Coasts, generally on other zoophytes (Hincks, No. 46);
Australia (von Lendenfelt and Hillcks), South Africa (Allman, No.2).

Tl}e P011tnwraniatook it twice on sand and shell, once on small stones.

Faroe, British Coasts, North France, Massachusetts

Diphasia tamarisca. In haul 99 south of the Eddystone, and in
haul 28 on the Bolt Head Shell Gravel. Small colonies only.

DISTRIBUTION. British Coasts, Bay of Biscay, Grand Manan, Massachusetts Bay
(Hincks), Mediterranean (Carus, No. 14). On shells and stones from deep water. The
Pomnwrania took it once on sand, shell, and small stones in 30 fathoms (Schulze, No.
105).

Sertularia abietina (Chart II). This species is characteristic of the
fine sand of the outer trawling ground (Ground II.), where it is taken
in quantity. It is not present on the fine sand of the inner trawling
ground (Ground I.), nor on any of the grounds in the neighbourhood
of the Eddy stone. It is frequently taken on the Bolt Head Shell
Gravel and on the Prawle Stony Ground, being abundant in some of
the deeper hauls (especially hauls 7, 28, 4, and 45).

In haul 28 it was growing largely on Pecten ope1'cula1'isshells, but
I unfortunately have no notes on its attachments in other hauls.



454 ON THE FAUNA AND BOTTOM-DEPOSITS NEAR THE 30-FM. LINE

DISTRIBUTION. Geographical. Kara Sea, White Sea, North Oape, Norway, Baltic,
North Sea, British Ooasts, Bay of Biscay, Mediterranean. Iceland, Greenland, Labrador,
Newfoundland(fide Hincks, No. 46,aud Hartlaub, No. 38). South Africa(Allman,No.2,
p. 158). .

Depth. 5-75 fathoms (Allman, No.4, Pm'cupine).
Habit(ft. On shells, stones, etc., from deep water (Hincks). Attached to living molluscs

(M'Intosh, St. Andrews). Schulze (No. 105) records it from the P011t1neraniadredgings
nine times on hard or coarse ground, twice on mud or sand in 30 and 50 fathoms.

Sertularia argentea (Table VI). This species was not unfrequently
met with on both coarse and fine grounds, though never in quantity.
It was growing on Pecten opeTCularisshells, on stones, and on other
hydroids (Diphasia tamarisca).

DISTRIBUTION. Geographical. North Cape, Kattegat (Levinsen, No. 66), British and
French Coasts, Adriatic, Greenland, Labrador, east coast of United States, South Africa
(fide Hincks, No. 46).

Depth. 8-50 fathoms.
Habitat. On shells, stones, etc., chiefly from deep water.

Hydrall1nania jalcata (Chart III.) was abundant on the Prawle Stony
Ground (XVIII) and moderately plentiful 011the Bolt Head Shell Gravel
(XVrI.). On most of the fine sand grounds and coarse grounds in the
neighbourhood of the Eddystone occasional specimens were taken, but
on none of these was it at all abundant.

The hydroid was generaJIy attached to stones, occasionally to shells.
I have never seen this species attached to polychaete tubes.

DISTRIBUTION. Geographical. White Sea, Norway, Baltic, North Sea, British Coasts,
Gulf of St. Lawrence,east coast of United States, South Africa (fide Hincks, No. 46,
and Hartlaub, No. 38).

Depth. 12-542 fathoms (Porcupine, Allman, No.4).
Habitat. On shells and stones in the coralline zone (Hincks). On dead shells

(Gyprina islandica, Ostrea edulis) in Kattegat (Levinsen, No. 66). Schulze (No. 105)
records Hydrallmania in the Pom11wrania dredgings four times on coarse bottom (with
small stones), eight times on sand and shell, and once on mud.

l'huiaria articulata (Chart IV.). Several colonies in hauls 27 and
28 on the Bolt Head Shell Gravel (XVII.), and several in hauls 45 and
63 on the Prawle Stony Ground (XVIII.) The species was never met
with on the Eddystone Grounds. Attached to stones or shells.

DISTRIBUTION. Geogmphical. British Seas (Hincks, No. 46), Mediterranean (Oarus,
No. 14).

Depth. To 632 fathoms (Porcupine, Allman, No.4).
Habitat. On stones and shells from deep water (Hincks). Schulze (No. 105) records it

once only in the Pommerania dredgings on a bottom of sand, shell, and small stones.

Antennularia antennina (Chart IV.). This is typically a sand
species, possessing at the base of the stalk a felt-work of root-fibres,
by means of which it fixes itself in the sand. It is, however, not
unfrequently also found attached to shells. It is most abundant on the
fine sand grounds, I., II., V., and VI, and on Ground XII., where
the bottom is medium gravel mixed with muddy sand. It is rare on
the very fine sand of the outer trawling ground (II.), not very plentiful
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on the fine gravel of Ground XIV., the coarse gravel mixed with sand
of Ground XI., and on Ground VII. It is only occasionally met with
on Grounds X., XIII., XV., and on the Bolt Head Shell Gravel (XVII.)
and Prawle Stony Ground (XVIII.).

On the whole the species, in the area examined, seems to flourish
best in the coarser sand grounds, being scarce all gravels and stony
ground, and also on very fine sand.

DISTRIBUTION. Geographical. British Coasts, Belgium, Bay of Biscay (fide Hincks,
No. 46), Mediterranean (Pruvot, No. 98), western side of North Sea (Pommerania). N?t
recorded at Heligoland (Hartlaub, No. 38), nor in Kattegat (Levins en, No. 66).

Habitat. Commonly on a sandy bottom (Hincks). Schulze ~No. 105) records it three
times in the P01n1nerania dredgings on coarse ground, three times on sand and shell.

Antennula1'ia ramosa (Ohart IV.). Generally on the same grounds
as A. antennina, but never so abundant. It was most numerous on
Grounds VI. and XII. This species also fixes in the sand by a
felt-work of root-fibres.

DISTRIBUTION.British Coasts, South Africa (.fide Hincks, No. 46), North Sea, 12-50
fathoms (Schulze, No. 105). In the P01nmerania dredgingsit was recorded on sand, on
sand and shell, and on small stones.

Aglaophenia rnY1>iophyllum(Ohart II.). Like Antennula1'ia anten-
nina and 1'amosa this species fixes itself in the sand by a felt-work
of fine root-fibres, It confines itself much more entirely to this mode
of attachment than Antennula1'ia, and I have never found it growing
on shells, stones, or polychaete tubes. Probably in consequence of this,
A. mY1'iophyllum is much more restricted in its distribution. On the
Eddystone Grounds it was most common on the fine sand of Ground
III., north-east and east of the rocks. It was constantly present on
the adjoining sand (Ground IV.), and also on the coarse gravels mixed
with fine sand or mud of Grounds XL, XII., and XIII. It was rare or
absent on the remaining gravel and sand grounds in the neighbourhood
of the Eddystone. On the fine sand of the inner and outer trawling
grounds (1. and II.) it was only present in one haul, viz., haul 82.*
It was absent on the Bolt Head Shell Gravel (XVII.), and was only
once met with (in haul 29) on the Prawle Stony Ground (XVII!.).

DISTRIBUTION. Geographical. British Coasts, Mediterranean, Gulf of St. Lawrence,
MassachusettsBay (fide Hincks, No. 46).

Depth. Chiefly from deep water (Hincks). 364 fathoms (Allman, Porcupine, No.4).

Aglaophenia tubulifera. This species has only been taken twice;
once fixed to a specimen of the Ascidian Polyca1'pava1>ians,in hau:! 55
(Ground X.), and once in haul 99 (Ground XVI., probably on a stone).

DISTRIBUTION.Geographical.British Seas,SouthAfrica(fide Hincks, No.'46).
Depth. In IJ?oderately deep water (Hincks).
Habitat. On sea-weeds, zoophytes, shells, etc.

* It will be noticed that this haul is exceptional also in the presence of Halecium
haleeinlL1nand of fragments of Ghaetopterustubes. There is probably some coarse groulld
near it, the illfluence of which is being felt (cf. p. 391).
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Plumularia pinnata. This species is very generally distributed, but
less frequeutly met with on the fine sand grounds than on the gravels
to the westward of the Eddystone. It is usually attached on these
gravels to Ohaetopterus tubes or to other hydroids. It was met with
occasionally only on the Bolt Head Shell Gravel (XVIf.) and on the
Prawle Stony Ground (XVIIL).

DISTRIBUTION. Geographical. Norway, Baltic, Kattegat (common), North Sea (rare at
Heligoland), British Seas (Hartlaub, No. 38; Levinsen, No. 66; Hincks, No. 46), Medi-
terranean (1) (Oarns, No. 14).

Depth. To 50 fathoms (Schulze, No 105, Pvmmemnia).

Habitat. On shells, stones, sea-weeds, etc. (Hincks). This species seems to be less
restricted by the nature of the material to which it readily fixes than some other hydroids.

Plumularia setacea. Less common on the Eddystone Grounds than
P. pinnata. Especially scarce on fine sand grounds. Generally growing
on other hydroids or on polychaete tubes. Taken several times on
the Prawle Stony Ground (XVIII.).

DISTRIBUTION. Geographical. Mediterranean, French Ooast, British Seas. More
plentiful at Heligoland than P. pinnata (fide Hartlaub, No. 38).

Depth. Littoral to 106 fathoms.
Habitat. On weed, zoophytes,rock, etc. (Hincks). On Dionaintestinalis (Sars, fide

Hinel,s, No. 46), on Laminaria (Van. Ben. fide Hincks; Hartlaub), on Halichondria
panicea (Bourne, No. 12).

Plurnula1'ia Oatha1'ina (Chart IV.). This is the most abundant
species of Plumularia on the Eddystone Grounds, and it is present
both on the fine sand grounds and on the gravels. On the fine sand
grounds it is generally growing on other hydroids. On the gravels to
the west of the Eddystone it is often very abundant on Ohaetopterus
tubes, generally in the form of the green variety described by Hincks,
in which the erect stem is wanting. In this form it is quite a char-
acteristic feature of the grounds where Ohaetopterusabounds. In haul
90 (Ground V.), which is a fine sand ground, one colony only of this
variety was taken, and it was growing on a piece of old leather. This
is significant in view of the two facts that there were plenty of Pecten
shells on this ground, to which one wou14 at first sight have supposed
that the species could attach itself, and that the species is abundant on
other grounds in the im~ediate neighbourhood, fixed to the leathery
tube of Chaetopterus.

Amongst the hydroids to which the ordinary form of the species has
been found attached I have noted Hydrall1nania jalcata and Halecium
halecinum. The species was never taken on the Bolt or Prawle
Grounds.

DISTRIBUTION. Geographical. British Ooasts (Hincks, No. 46), Heligoland (Leuckart),
between Ouba and Florida (Allman, No.2), North Sea (Schulze, No. 105).

Depth. To 50 fathoms (Schulze).
Habitat. On shells, corallines, and especially. the tests of Ascidians from deep water,

shells of Pinna; stemless variety on Sertularella Gayi (Hincks). The Pommerania
generally dredged the species on sandy ground.
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Plumularia frutescens. A very fine specimen in haul 10 (Ground
XVL), 5-6 inches high, growing on a Pecten maximus shell.

D{STRIBUTION.Geographical. British Coasts, Algoa Bay (Krauss) [fide Hincks, No.
46]; Mediterranean (fide Carus, No. 14).

Depth. 5-34 fathoms (Schulze, No. 105, Pormnerania).
Habitat. On stones and shells in deep water (Hincks). The Pommerania took the

species twice, on shells and stones (34 fathoms) and on stony ground (5-10 fathoms).

ACTINOZOA.

[Nomenclatu?'e:-Gosse, No. 30; or Haddon, No. 35.]
Alcyonium digitat~tm. The relative distribution of Alcyonium on

the grounds examined is indicated in Ohart r. Large colonies are
abundant on the fine sand of the outer trawling ground (Ground II.),
where they are generally fixed to Oardium echinatum shells, and also
on the fine sand of Ground Vr., south of the Eddystone, where they
are attached to shells of various kinds. Large colonies are also
abundant in the two deepest hauls on the Bolt Head Shell Gravel
(hauls 27 and 28), and in the deeper hauls on the Prawle Stony
Ground (hauls 4, 45, 66). On the other grounds near the Eddystone,
and in the remaining hauls on the Bolt and Prawle Grounds, young
colonies are frequently met with growing on' living Pecten °pe1'cularisor
on shells of different kinds, but they seldom, if ever, attain any
considerable size.

It will be seen from the chart that all the grounds indicated above,
upon which large colonies are taken, lie at depths of 34 and 35 fms.,
and are in fact the deepest portions of the area investigated. Other
situations in which Alcyoni~tm flourishes in the neighbourhood of
Plymouth show that depth in itself can only indirectly influence its
distribution, and that the species can also adapt itself to a variety
of conditions of density, temperature, etc., without injury. For
instance, very fine colonies are often found gr9wing a few feet only
below low-water mark, on the iron pillars supporting the Promenade
Pier within the Sound. Oolonies of moderate size are also found,
exposed at low water, on the Eddystone rocks, attached to the over-
hanging ledge beneath the remains of the old lighthouse, on the more
sheltered side of the rock.

Two of the most important factors which determine the local dis-
tribution of the species would appear to be (1) the presence of suitable
objects upon which it can fix, and (2) the absence of movements of the
water strong enough to break the colony from its base or to overturn
the object to which it is attached. Since the species can fix to rocks,
to stones, or to shells, the first of these conditions is fulfilled upon all
the grounds examined in the present investigation, for suitable shells
at least are everywhere found, so that the second becomes of the more
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practical importance. A large colony of Alcyoniul1~ when fully ex-
panded offers a very considerable surface to any movement of the
water, and when such a colony is attached to a shell of the size of
Pecten opercularis or Oardium echinatum (which are the shells to which
the small colonies are generally attached on the grounds under investi-
gation) a very slight movement will be sufficient to overturn it. At a
depth of 30 to 35 fms. we are probably approaching the limit at which
wave action is seriously felt on the sea-bottom in this portion of the
Ohannel.* This diminution of wave action certainly seems a reasonable
explanation of the facts observed in the distribution of Alcyonium,
namely. that at depths less than 34 or 35 fms., although small colonies
growing on shells are common, large colonies are seldom found attached
to such objects, but large colonies do exist, at any rate in sheltered
situations, fixed to rocks or solid structures: at depths greater than 34
or 35 fms., on the other hand, large colonies are plentiful attached
to shells.

DIBTRIBUTION.Geographical. Bergen and Hardanger Fjords (Norman fide Hickson,
No. 45, p. 352); Kattegat (-Levinsen, No. 66); North Sea (Schulze, No. 105; Hartlaub,
No. 38). British Coasts; Brittany (Pruvot, No. 98); Bay of Biscay (Gaudan, No. 61).

Depth. Low-water to 312-383 fathoms (Gaudan).

Sarcodictyon catenata (Ohart 1.). The red variety is found growing,
. sometimes in considerable quantity, on old shells (chiefly old and worn
shells of Lutraria elliptica and Pecten opercularis), and is generally
most numerous on clean shell gravel, though by no means confined to
such ground. It was most regularly taken on the shell gravel west

of the Eddystone (Ground XVI. and some hauls of I XIV.). On
Ground VII., south of the Eddystone, it was present in one haul only
(haul 100), where it was very abundant, growing on a fiat piece of red
Trias stone. It was occasionally taken on Grounds X., XIII., XV., and
IV. (haul 39 only), in the neighbourhood of the Eddystone, and was
not un frequent on the Bolt Head Shell Gravel and on the Prawle
Stony Ground.

The species was not taken on the fine sand grounds, I., II., III., V.,
VI., and VIII.

DISTRIBUTION. Shetland (Norman, No. 90); west coast of Scotland and Irish Sea
(Herdman, No. 40, p. 319, and No. 41, Vol. IX.); Brittany and Mediterranean (Pruvot,
No. 98).

On nullipore ground, on sand and shell, on shell sand and small gravel, on shells,
stones, and echinoderm spines, and on stones and mud. 10-40 fathoms (Herdman, No.
41).

G01:Joniaverrucosa (red variety, G. Oavolini, v. Koch) was taken only
in haul 3, on the Prawle Stony Ground (XVIII.). The trawl had here
been over a patch of rocky ground, and came up very much torn. The
species is always obtained on rocky ground in this neighbourhood.

* See page 375, ante.
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DISTP.IBUTION. Gorgoniccverrucosa occurs in the Mediterranean (v. Koch, No. 59;
Pruvot, No. 98; Marion, No. 74), on the coast of Brittany (Pruvot), and on the sonth-
west coast of England. Johnston (British Zoophytes, No. 56) records it, on the authority
of Dr. Walker and of Sowerby, from Scotland. There is a British Museum specimen said
to be collected by Forbes in the Shetlands (Cat. Brit. Bad. Animals, p. 56). Herdman and
Leslie (No. 43) think that the species does not occur in the fresh condition in the Firth of
Forth, although dead pieces have been occasionally seen there. Gorgonia verrucosa is
therefore clearly a southern species which is seldom met with in any locality north of the
English Channel.

In the Mediterranean von Koch seems to have always found this species of Gorgonia
attached to stones.

Caryophyllia Smithii (Chart 1.) is. found attached to s.hells and to
stones on the gravel grounds in the neighbourhood of the Eddystone,
on the Bolt Head Shell Gravel, and on the Prawle Stony Ground. On
the Eddys.tone Gravels it is very commonly attached to old Pecten
rnaximus shells. The barnacle, Pyrgoma angljcum, is. generally asso-
ciated with it.

The species. is entirely absent from the fine sand grounds..
DISTRIBUTION. Geographical. Shetlands (abundant, Norman, No. 90); west of

Scotland (Hoyle, No. 52); south-west of Ireland (Haddon, No. 34); Devon and
Cornwall; Brittany (Lacaze Dnthier, No. 63); Azores (1) (Challenger, Moseley, No 89).

Leslie and Herilman (No. 43) do not record the species from the Firth of Forth. The
Pommerania (Schulze, No. 105) found the dead skeleton only on the south coast of
Norway, so that it appears to be absent from the North Sea. According to Lacaze
DuthieI' (No. 63) the Mediterranean form, a. clavus, is' a distinct species, and a. Smithii
is not found in that sea.

Depth. 0-450 fathoms (Challenger, No. 89).
Habitat. On rocks, stones, and shells.

Epi;:,oanthu,sincrustatus (Cbart I.) was generally pres.ent on the outer
trawling ground (11.), of which it is a characteristic sp,ecies. It was
taken twice (hauls 27 and 21) on the Bolt Head Shell Gravel. It
was not present on the other grounds.

DISTRIBUT:,ON.Geographical. There is still considerable confusion as to the synonymy
of this species. According to Haddon (No. 35) E. incrustatus (Diib. and Kor.) occurs on
the east and west coasts of the North Atlantic, as far south as the English Channel and
the Massachusetts coast. E. arenaceus (Delle Chiaje) he regards as a distinct species
confined to the Mediterranean.

According to the same authority the species ranges in depth from shallow water to 906
fathoms.

Epizoanth1cs incrustatus occurs growing on sheHs, which are sometimes, but .not always,
inhabited by hermit crabs [Anapag1Lrus laevis (Norman), Eupagu;us excavatus (Haddon) ;
Eupagurus metic1Llosus(Bourne, No. 11)].

Sagartia parasitica (Chart XII.) was always fouhd associated with
Eupagurus Bernhardus, but it is a curious fact that] it was only taken
on fine sand grounds (I., II., III., IV., V., and VII.), whilst the
specimens of the hermit crab, which were not unfrequently taken onI
the gravels., were always without the anemone. .r would not, how-
ever, sugges.t that this is at all a general rule.

DISTRIBUTION. Geographical. A southern form, extending from the Mediterranean to
the southern shores of the- British Isles. Brittany (Pruvot, No. 98); southern part of
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North Sea (Pommerania, No. 105); Red Sea (Gosse, No. 30). The species is not recorded
from the Irish Sea (Herdman), nor from the Shetland Isles (Norman).

Habitat. Generally on shells inhabited by Eupagurus Bernhardus.

-A.damsiapalliata (Table VI.) occurs on both sand and gravel grounds
in the neighbourhood of the Eddystone. It has never been dredged on
the Bolt Head or Prawle Grounds. The anemone was always found
associated with Eupagu1'us Prideaumii.

DISTRIBUTION. Geographical. A. palliata extends further north than A. parasitica.
It is found in the Shetlands, on the west coast of Scotland, in the Irish Sea, south
coast of Ireland (Gosse, No. 30); Brittany (Pruvot, No. 98); Mediterranean (Andres,
No.5).

Paraphellia expansa. Three or four specimens of this species have
been obtained on the coarse gravel mixed with fine sand to the westward
of the Eddystone (Grounds IX. and XI.). When taken, the anemones
were not attached to anything, and appear to have been living buried
in the sand.

DISTRIBUTION. Paraphellia empansa was first obtained by Haddon (No. 35) on the
south-west coast of Ireland, and has since been recorded by Herdman (No. 40) in the
Irish Sea. Holt (No. 48) and Haddon (No. 34) record it at depths of 14-40 fathoms on
the Irish coast.

Ohondraetinia digitata was obtained on two grounds only, namely,
the outer trawling ground (II.) and the fine sand ground south of the
Eddystone (VI.). These are the two deepest fine sand grounds
examined. In all cases the anemone was growing on Oardium
echinatum shells, fixed to the smooth inner side of the shell.

DISTRIBUTION.Geographical.Finmark (fide Levinsen, No. 66); North Sea (Gosse,
No. 30); Kattegat (Levinsen); Shetlands (Norman, No. 90); Cornish coast (Gosse); Bay
of Biscay (Roule, No. 100, Oaudan).

Depth. Deep water (Gosse). 98 fathoms (Roule).
Habitat. On shells of living Buccinum and Tritoniurn (Liitken). On Fusus islandicus,

F. berniciensis, F. norvegicus, Buccinopsis Dalei, other common F~bSi, and Buccinum
undatum (Norman, No. 90). On Fusus antiquus in the Kattegat (Levinsen).

Oorynactis viridis, Found in hauls 29 and 30 only on the Prawle
Stony Ground (XVIII.), growing on large stones.

DISTRIBUTION. Geographical. South-west coasts of England, of Scotland, and of
Ireland (Gosse, No. 30); Shetlands (Norman, No. 90); Irish Sea (Herdman, No. 40);
Brittany (Pruvot, No. 98); Mediterranean (fide Carus, No. 14).

Depth. Shore to 100 fathoms (Peach, fide Norman).
Habitat. On rocks and stones.

ECHINODERMATA.

[Nomenclature :-F. Jeffrey Bell, Oatalogue of British Echinoderms,
British Museum.]

Holothuria nigra (Chart VI.) was taken in two hauls only (Nos.
10 and 99), both on the clean shell gravel immediately adjoining and
west of the Eddystone rocks (Ground XVI.). Two or three specimens
were dredged in each haul.
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The species is found in abundance, in a very similar situation, by the
side of the ledge of rock running westward from the Plymouth
Mewstone. Near this ledge the bottom-deposit is clean shell gravel,
and H. nigra is generally obtained by working a dredge or trawl over
this gravel, keeping parallel to the ledge and close to it. We have
found no other locality in the neighbourhood where any but very
occasional specimens are taken. .

A possible explanation of these facts is that the animal is really a;
rock-haunting species, but that owing to the ~enacity with which it is
able to cling it escapes capture on rocky ground by any of the methods
of collecting ordinarily used. If this be the case the specimens taken
on the shell gravel, as described above, must be regarded as immigrants
from the neighbouring rocks.

Habits. In confinement Holothuria nigra shows its climbing habit by spending a great
deal of its time clinging to the sides of the tank in which it is placed.

The nature of its food is indicated by the fact that when captured the intestine is filled
with fine sand and silt containing diatoms and organic remains.

The habit of this species of using the sticky thread secreted by the Cuvierian organs as
a means of defence is well known.

DISTRIBUTION. Geogr'aphical. Norman (No. 92) records the species from Plymouth,
South Cornwall, south-west of Ireland, Naples (= H. Poli), Lesina (= H. catanensis), and
Bay of Biscay. Bell (No.7) records specimens from the west of Ireland, from Cornwall,
and from Plymouth. Holt (No. 48, p. 280), Herdman (No. 40, Vol. V., p. 201), and
Gamble (No. 26) all took H. nigra on the west coast of Ireland.

Depth. Herdman found the species between tide-marks, at Inishbofin, on the coast of
Comiemara, and Gamble in a similar situation at Valencia. The greatest recorded depth
for the species is 30 fathoms (Bell, No.7). In the Plymouth district it is taken in from
16 to 30 fathoms.

Bottom-deposit. Herdman's specimen was taken. under a ledge of seaweed-covered
rocks on the shore. Holt trawled specimens in 16 to 13"fathoms from a bottom described as
sand and rock.

Astropecten ir1"egularis (Ohart VII1.). The distribution of this
species on the Eddystone to Start Grounds is shown in Ghart VIII.
The species in this neighbourhood is a typical representative of a fine
sandy bottom. It was found in greatest abundance on the clean sand
(Ground III.) 3-4 miles E.N.E. of the E,ddystone, where the proportion
of silt was small (see Table II., p. 525). It was also constantly taken,
though in somewhat smaller numbers, on the outer and inner trawling
grounds (Grounds I. and 11.), where the sand is finer and contains a
larger percentage of silt (see Table II.).

But the species is not entirely confined to the fine sand. As will be
seen from the chart, it is present, though rare, on the gravel and broken-
shell grounds around the Eddystone (IX., XL, XIII., XIV., and XVI.),
one or two specimens being taken occasionally on each of these
grounds, though by no means in every haul. On the sand immediately
outside these gravels (IV., VI., and VII.) the species is also rare.

On the Bolt Shell Gravel (XVII.) and on the Prawle Stony Ground
(XVIII.) Astropecten has never been taken.

NEW SERIES.-VOL. V. No.4.
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The presence of Astropecten on the grayel and broken-shell grounds
around the Eddystone would appear to be a good illustration of the
way in which the fauna of a particular ground may be influenced by .

the fauna of surrounding grounds (if p. 388). It will be seen
from the chart that these gravels occupy a comparatively small area,
which is almost entirely surrounded by grounds on which the bottom-
deposit is composed of fine sand, which is the true home of the species.
The few specimens taken on the gravel would therefore appear to be
rather of the nature of immigrants from these surrounding grounds.

The Polyuoid Acholoe astericola is almost invariably found associated
with this species, living in its a:mbulacral groove.

Habits. Astropecten irregularis is specially adapted both for pro-
gressing rapidly over the surface of the sand and for burrowing beneatl;1
it. The conical pointed tube-feet are the organs by means of which
both these movements are accomplished. From observation of the
species in the aquarium it appears that a great part of its life is spent
beneath the surface of the sand. The process of burrowing, which is
executed by the rapid movement of the tube-feet, has the appearance
of a vertical sinking in the sand. The species remains at rest for long
periods, with the central portion of its disc raised in a tall conical
protuberance, the apex of which projects above the surface of the sand.
The formation of a similar protuberance was described by Ouenot (No.
17, p. 385, and No. 18, p. 55) in the two Mediterranean species;
Astropecten spinulosus and squamatus [=A. Jonstoni (Delle Ohiaje)].
Sladen (No. 106) describes. such prominences on the disc of several
species of Astropecten taken by the Challenger, and the same author has
described a similar but much more elongated and non-retractile promi-
nence as a family character of the Ponellanasteridae.

The food of Astropecten ir1'egularis, as of other species of the genus,
consists largely of bivalve and Gasteropod molluscs, but small Echino-
derms and Orustaceans are also eaten. I have myself found in the
stomach of one specimen (haul 104) Echinocyamus pusillus, a fragment
of Hippolyte sp. (1), and Natica nitida.

Forbes (No. 22) states that he has found Venus cassina in the
stomach of this species, and that Ball found in one specimen nine
Natica Alderi and a Turritella terebra (= T. communis).

DISTRIBUTION. Geographical. A. irregula1'is has a northern distribution. It occurs
off the coast of Norway, in the Kattegat, on all British Coasts, and off the west coast
of France'(Ludwig, No. 70, p. 15, note 1). It does not occur in the Mediterranean, the
statements that it is found there made by several authors resting on a record of Marion's,
which Ludwig (l. c., p. 47 and p. 49, note) has shown to be based on a mistaken identifica.
tion of the species A. pentacanthus, var. serratus. Stllder (No. 108) states that A.
irregularis was taken in the Gulf of Guinea in 59 fathoms. There is no other record, so
far as I am aware, which confirms such a southerly extension of the species.

Depth. The species has a very considerable range of depth. Mobius and Biitschli (No.
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88) record it once from 6 fathoms (east of Skagen), and Petersen (No. 95) found it
frequently in the Kattegat at depths of 10 fathoms .and beyond. He found it once
(sta. 226) at a depth of 6~ fathoms, and again at 8~ (sta. 274), both localities being in the
same region as that from which Mobius and Biitschli's specimens were obtained. In the
North Sea and more open seas around the British Islands the records (Bell, No.7;
Mobius and Biitschli, No. 88; Meissner u. Collin, No. 76) seem to indicate that the
species does not flourish in such shallow water as this, there being few less than 20
fathoms, the reason bein~, in all probability, that the amount of wave-disturbance is too
great. At depths below 20 fathoms it is abundant in many localities, up to 500 or even
1000 fathoms (Green and Bell, No. 33; Sladen, No. 106).

Bottom-deposit. Forbes (No. 22) states that he always took Astropecten irregularis on
sandy ground. From the P01mnemnia expedition (No. 88) it is most frequently recorded
from a sandy bottom, occasionally from muddy sand. In the Kattegat (Petersen, No. 95)
it is generally distributed upon sand and muddy sand, but is not found on the mud.
Meissner and Collin (No. 76) appear to have found it in the North Sea in greatest numbers
upon mud and muddy sand, in smaller numbers upon sand. Haddon (No. 34) took the
species in the south-west of Ireland, on mud in 47 fathoms, and on coarse sand in 35-40
fathoms. The haul of the trawl at 1000fathoms off the south-west coast of Ireland, in which
Astropecten irregularis (fide Bell) was captured by Green, was made upon Globigerina-ooze,
the trawl being full of this material when it arrived at the surface (No. 33). Koehler
(No. 61, (Jaudan expedition) obtained a number of specimens from a haul on mud. From
these records it is clear that the species is abundant only on fine ground, though the exact
meaning attached to the terms sand and mud by the different authors is too uncertain to
make it possible to define accurately the kinds of deposit in which it is most numerous.

Luidia Sarsi (Chart VIL). Three specimens of this species only
have been taken, one on the fine sand of the outer trawling ground
(Ground II., haul 24), and two on the fine gravel west of the Eddy-
stone (Ground XIV., hauls 36 and 73).

Food. Petersen (No. 95) found Luidia Sarsi in the Kattegat feeding upon ophiurids,
the remains of these animals being taken from their stomachs. Ludwig (No. 70) is unable
to give any definite information as to the food of L. Sarsi, but has brought together
the observations which are known on .the food of the allied form L. ciliaris, from the
stomach of which the following species have been taken :-Natica sp. (by Ball), Spatangus
purpureus (by Couch), Ophioglypha and Echinocyamus p111Jillus(by Ludwig). Cuenot (No.
18) states that at Roscoff the star-fish attacks the bait on hooks set for dog-fish.

DISTRIBUTION. Geographical. East Atlantic, from Norway (Throndhjemfjord) to
Cape Verde Islands, and Mediterranean (vide Ludwig, No. 70).

Depth (vide Ludwig, p. 98). From 5 fathoms to 706 fathoms in the Mediterranean. On
Atlantic Coasts the greatest recorded depth is 374 fathoms (Bell, No.7, Porcupine Exp.,
Sta. 46).

Bottom-deposit. Ludwig (l. c.) states that the species prefers a muddy or sandy bottom,
but that it is also found on coarser ground. L. ciliaris, on the other hand, is generally
taken on hard ground (l. c., p. 449). In the Kattegat Petersen (No. 95) found the species
at a number of stations, generally on the mixed sand and mnd deposits, occasionally
on the mud. Koehler (No. 61) took it in the Bay of Biscay «(Jaudanexpedition) on gravel
and sand, on gravel, and on mud.

Porania pulvillus (Chart VlI.) was taken in considerable numbers
(six or seven specimens in one haul of the otter-trawl) on the fine
gravel to the west of the Eddystone (Ground XIV., hauls 36 and 73),
one specimen was taken on the adjoining Ground X. (haul 42), and one
on Ground IV. (haul 39).

Hcibits. No indication of a burrowing habit in this species has been
observed, nor is it given to climbing when in confinement.
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DISTRIBUTION. Geographical. Off the coasts of Scandinavia and Britain (Sladen,
No. 106), off the west coast of France (Perrier, No. 94, and Koehler, No. 61).

Porania pulvillus is not mentioned by Mobius and Biitschli (No. 88), or by Meissner
and Collin (No. 76) in the North Sea, nor by Petersen (No. 95) in the Kattegat, and it
does not appear to exist in these localities, its place being taken by Hippasterias phrygiana.
It does not occur in the Mediterranean (Ludwig, No. 70).

Depth. Herdman (No. 40, Vol. VII!., p. 19; Vol. IX., pp. 33 and 34) records
specimens from 15 fathoms, 18 fathoms, and 20 fathoms, off the coast of the Isle of Man,
and the species seems to be taken at all depths greater than this to 106 fathoms (Porcupine
Expedition, Sladen, No. 106):

Bottom-deposit. Herdman gives the following records as to the nature of the bottom-
deposit on which this species was taken off the coast of the Isle of Man :-On sandy mud,
33 fathoms (Brissopsis lyrifer, a typical mud-dwelling species was taken at the same time)
[No. 40, Vol. VIIL, p. 18]; on broken shell and small gravel, 15 fathoms, (Vol. VIII.,
p.19); on "reamy" bottom [i.e., sand and mud (1)],20 fathoms (Vol. IX., p. 33); on dead
shell, sand and shell, and echinoderm spines, 18 fathoms (p. 34) ; on stones and mud, 19
fathoms (p. 37); on sand, gravel, and shells, 34 fathoms (Vol. X., p. 39). The Prince of
Monaco (No. 94) took the species at four stations off the west coast of France on fine sand
(74-98 fathoms). The distribution of Porania pulvillus appears therefore not to depend
directly upon the nature of the bottom-deposit.

Palmipes placenta (Chart VII.). Palmipes was taken in largest
numbers on Ground V. (haul 90). This is a fine sand ground "(t;1ee
Table II. and compare with samples 91 and 92) containing a consider-
able admixture of medium sand, together with some coarse sand and
gravel. It has, on the other hand, a somewhat high' percentage of
silt (7 %). In the haul of the otter-trawl made on this ground some
ten very. fine specimens were taken. The species was also very
constantly taken on the sand ground south-west of the Eddystone
(Ground VII.), though only one or two specimens were found in each
haul of the dredge. It occurred in two hauls on the coarse gravel
and sand north-west of the Eddystone (Ground XI., hauls 8 and 9),
and single specimens were taken on the sand grounds VIII., III., and
I. (haul 82).

DISTRIB-qTION.Geographical. Palmipes placenta has a distinctly southern distribution.
It occurs all over the Mediterranean, on the west coast of France, in the English Channel,
all around the Irish Coasts, and on the west coasts of England and Scotland as far north
as the Shetlands. Rare on the east coast of Scotland and on the coast of Belgium.
Entirely absent from other portions of the North Sea and from'the Kattegat (vide Ludwig,
No. 70, p. 265).

Depth. In Mediterranean generally from 10-55 fathoms, occasionally 220 or 330 fathoms
(vide Ludwig, p. 266). On Bri.,tish Coasts, from shallow water (seldom less than 10-15
fathoms) to 70 fathoms (Bourne, No. 11) and 100 fathoms (Sladen, No. 106).

Bottom-deposit. Ludwig (l. c., p. 266) has brought together the records under this head.
He shows that the species prefers hard ground to mud, and that it occurs both on gravel
and on sand mixed with mud. Perrier (No. 94) gives a number of records of the species
from fine sand in the Bay of Biscay.

Solaster papposus (Table VI.). This species was not generally abun-
dant on any of the grounds. It was most numerous on Ground V.
(haul 90), where the bottom was not very fine sand. There were also
several specimens in haul 77 (Ground IV.). Single specimens were
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taken on many other grounds, both where the deposit was gravel and
where it 'Jas fine sand.

Habits. Solaster papposus creeps on hard gronnd. Its food consists chie~y of molluscs,
which appear to be generally digested outside the body by the cverted stomach. Forbes
(No. 22, p. 114) states that it frequents oyster and scanop banks, and that Thompson
found Gypraea aild Turbo cmssicor in its stomach.

DISTRIBUTION. Geographical. A northern species, fonnd in the Arctic Ocean and on
both sides of the North Atlantic, as far sonth as Massachusetts and the French Coasts
(fide Bell, No.7).

Depth. From shore (Forbes) to 640 fathoms (Bell).
Bottom-deposit. In the Baltic Mobius (No. 86, p. 103) records S. papposus from a

bottom of stones and sand. In the North Sea Mobius and Biitschli (No. 88) record it
from stony ground and from mud; Meissner and Oollin (No. 76) from rocky ground and
from sand and mud. In the Kattegat Petersen (No. 95) also found it on sand and mud
and on rocky ground. Perrier (No. !H) records it off the coast of Newfoundland on
pebbles (cailloux) at a depth of 82 fathoms. As in the case of many wandering
echinoderms, the distribution of S. papposus does not appear to depend directly on the
nature of the bottom-deposit, but rather on the presence of a suitable food-supply.

Henricia sanguinolenta (Chart VII.). The species is ll?whel'e
common on the grounds described in this report, generally not more
than one, never more than two .specimens having been found in one
haul, and on each gr~und it bas only been taken in one or two hauls
out of the total of those made. The only points which seem to be
suggested by its distribution here are that it avoids both the fine sand
and the coarse gravel, occurring generally on those grounds which are
intermediate in texture. It may be important also that the deposit
contains little silt on those grounds upon which the species has been
found. It was taken once only on the Prawle Stony Ground.

Habits. H. sanguinolenta does not burrow. The fact that its tube-feet are provided
with large suckers would at first sight appear to indicate that it is a climbing species and
specially adapted to hard and rocky ground. This conclusion is supported by observation
of its behaviour in aquaria, and Forbes (No. 22) states that on the east coast he generally
found it among rocks at low-water. On the other hand, the species is also found living
upon clay (sandy, blue, and Biloculina) and on blue mud, at depths down to 1350 fathoms
(Sladen, No. 106, p.541).

DISTRIBUTION. Geographical. Both sides of the North At~antic, Arctic Ocean, North
Sea (Bell, No.7; Sladen, No. 106). Not present in Mediterranean (Ludwig, No. 70).

Depth. Low-water (Forbes) to 1350 fathoms (Challenger, No. 106).
Bottom-deposit. Forbes (No. 22) and M'Intosh, among rocks at low-water. Mobius and

Biitschli (No. 88, p. 148), on stony ground, on grey calcareous mud, on blue mud with some
sand, and on coarse gravel. Mobius (No. 86), in the Baltic, 15-17 fathoms, stol{es, sand,
and sea.weed. Petersen (No. 95), in Kattegat rare, on mixed deposits, chiefly in southern
part. Herdman (No. 41, p. 319), Isle of Man, 15-25 fathoms, nullipore ground. Chadwick
(No. 16), on the beach at Beaumaris, among roots of Lantinaria. Holt (No. 48), on soft
mud, corals, and weed, on coral and mud, on mud, sand, and stones, arid on sand. Sladen
(No. 106), on blue mud (1350 fathoms), on rock, on gravel and stones. Perrier (No. 94),
on pebbles (cailloux) and on muddy sand. It appears, therefore, that the distribution of
H. sanguinolenta does riot depend directly, to any great degree, upon the nature of the
bottom, but is probably influenced chiefly by the food-supply. As to the nature of this
food-supply I am unable to give any information~

Asterias rubens {Chart VI.). This species bas been taken on almost
aU, the grounds, tbo1J:gbit is very much mor~ numerous on some tban
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on others. Its distribution depends almost entirely upon the dis-
tribution of Pecten operculaTis,as will be seen clearly from the tables.
Owing to its gregarious habits P. opm'culaTis is very much more
abundant in some hauls made upon a particular ground than in others,
and a study ot the records of the individual hauls brings out the
connection between the star-fish and the mollusc even more clearly than
the summarised results given in Table VI.

Habits. A. rubens creeps on the surface of the sea-bottom, and appears to be almost
independent of the nature of the bottom-deposit. It feeds very largely upon molluscs
(Forbes, No. 22, p. 87), and on the grounds described in this paper almost entirely upon
Pecten opercularis. I have directly observed the remains of P. opercularis in the mouth of
the star-fish. An account of the method adopted by this and allied species in opening
various kinds of molluscs has been given by Schiemenz (No. 104).

DISTRIBUTION. Geographical. Bell (No.7) gives" Eastern side of North Atlantic
(Senegal to Finmark), Japanese Seas. Presence in Arctic Ocean uncertain, in Mediter-
ranean very doubtful." Ludwig (No 70) does not include A. rubens amongst Mediterranean
species. It is generally distributed in the Kattegat (Petersen) and Baltic (Mobius).

Depth. 0-110 fathoms (Bell); to 337 fathoms (Mobius and Blitschli, No. 88).
Bott01n-deposit. The species is recorded on grounds of every texture, from rocky ground

to mud.

AsteTias glacialis (Chart VI.). The distribution of A. glacialis on
the Eddystone grounds is almost exactly the same as that of A.
rubens, and, like that species, it is always most abundant in those
places where Pecten opm'cularis is found in numbers. It is noteworthy,
however, that A. glacialis was never taken in the hauls south of
Bolt Head nor on the Prawle Point Ground. The most easterly
station was haul 60' (three miles south-west of Bolt Tail). The
importance of this point will be apparent when the geographical
distribution of the species is discussed.

Habits. A. glacialis is similar in its habits to A. rubens, and, like that species, lives
largely upon molluscs. It is perhaps rather more given to climbing than A. rubens. In
addition to molluscs, A. glacialis feeds upon almost any animal which it can capture, as
well as upon dead fish, etc. (Ludwig, No. 70). Cuenot (No. 18) found a specimen feeding
npon Portunus puber, and in the aquarium at Plymouth a specimen was found eating
Polybius Henslowii.

DISTRIBUTION.Geographical. The distribution of Asterias glacialis
is discussed in detail by Ludwig (No. 70, p. 393). It is a southern
species, common in the Mediterranean, and extending along the eastern
shores of the Atlantic from Cape Verde Islands to Norway as far north
as the coast of Finmark. Ludwig is doubtful as to whether the species
really extends to Arctic Seas. A point of great interest in its distribu-
tion is its absence from the eastern portion of the English Channel, and
from the southern and eastern part of the North Sea. "In the North
Sea it is not known either on the east coast of England nor on the east
coast of Scotland (Norman, 1865); it is also absent from the Belgian,
Dutch, and German Coast, and the neighbouring islands. It is found,
however, in the north-east pa'rt of the North Sea (Meissner and. Collin)
and between Scotland and Norway (Mobius and Biitschli). From there
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it extends into the Skager Rak as far as the Swedish Coast (Diiben and
Koren, M. Sars, Mobius), but is absent from the Kattegat and from the
Baltic" (Ludwig, No. 70, p. 393). According to the same author the
species is not found in the English Channel east of a line drawn from
Plymouth to Cherbourg.

As was pointed out above, during the course of the present investiga-
tion A. glacialis was never once taken in the hauls south of Bolt
Head nor in those made between Prawle and Start Points (in a
total of 24 hauls), although it was quite common in the neighbourhood
of the Eddystone. The most easterly station at which it was found
was haul 60, three miles south-west of Bolt Tail. The depth was here
23-25 fathoms, and the bottom fine sand. Large specimens of Asterias
glacialis are noted in my records as fairly plentiful, as were also
Asterias rubens, Solaster pappOSIlS,and Echinus esculentus, and the haul
was. evidently made upon or close to a Pecten bed, as the presence of
P. opercularis is recorded, and the shells of this species were taken in
quantity.

It would almost seem, therefore, that there is a sharp line of demar-
cation in the distribution of Asterias glacialis in the neighbourhood of
Bolt Head. Although it is true that Pecten opercularis was never
abundant in any of the 24 hauls to the eastward of this line, it was
present in several places, together with Asterias rubens, and there is no
apparent reason why A. glacialis should not have been present as well.
Indeed, one would rather have expected to find it on a ground such as
the Prawle Stony Ground.*

Depth. 0 to 66 fathoms (Bell, No.7) to 98 fathoms (Ludwig).
Bottom-deposit. A.glacialis is generally found on rocky and stony ground,

but occurs also on sand. It is not, however, found upon mud (Ludwig).
Since on the grounds in the neighbourhood of the Eddystone both

Asterias glacialis and Asterias rubens live side by side, under practically
identical conditions, the following comparison of the general distribution
of the two species, so far as at present known, is of interest :-

Geographical. Depth. I Bottom-deposit.
Asterias rubens. Eastern side of N. Atlan-

tic from Senegal to
Finmark, - including
North Sea, Rattegat,
and Baltic.

Arctic Ocean (uncertain).
In Japanese Seas.
Absent from Mediter-

ranean.

0-337 fathoms. All kinds of bottom,
from rocky and
stony ground to
mud.

* My colleague, Mr. Holt, who has done a good deal of dredging and trawling in Start
Bay and Teignmouth Bay, tells me that the most easterly record he has of A. glacialis is of
a few specimens four miles S.W. by W. of. Bolt Head.
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'Asterias glacialis.

Geographical.

Eastern side ofN. Atlan-

tic from Oape Verde to
Finmark. Not found

in North Sea, Katte-

gat, and Baltic.

Mediterranean, generally
distributed.

Arctic Ocean, probably
absen t.

,Depth.

0-98 fathoms.

Bottom-deposit.

Rocky and stony
ground, and on
sand. Never on
mud.

Ophiura ciliaris (Chart VII1.). This species has been taken on all
the grounds, with the exception of the Prawle Stony Ground (XVIII.)
and the fine gravel ground (XV.) It was taken in greatest numbers
in the hauls on the gravel and sand, north-west and west of the Eddy-
stone (Grounds IX., XL, XI I.), and was moderately abundant also on
the fine sand of the trawling ground (1. and II.). On the Qther
grounds <,meor two specimens only were taken in a haul.

Habits. Ophiura ciliaris IS not a burrowing species, but is capable of moving with con-
siderable rapidity over the surface of the sand or gravel. Hence its distribution does not
depend so directly upon the texture of the bottom-deposit, as in the case of burrowing
forms, when once the deposit is sufficiently firm to prevent it sinking, but is probably
determined by the presence of a suitable food-supply. The only record I have found of the
food of this species is one by the naturalists of the P01nmerania expedition. Mobius (No.
'88) states that Prof. Metzger took from the stomach of a specimen dredged in 9 fathoms
a Nephthyscoeca, which was still alive. In a specimen which I examined from haul 93
I found the remains of a small crustacean.

, DISTRIBUTION.Geographical.Mobiusand Biitschli (No. 88) give Norway,Kattegat,
Great Britain, France, Mediterranean, and Madeira. comparison of the distribution of
this species with that of O. albida is made on.p. 469, were the latter species is discussed.

Depth. Lyman (No. 71) gives the range, 5 to 100 thorns. In the Kattegat Petersen
(No. 95) records it once (sta. 180) at 2!J fathoms, 0 ce (sta. 47) at 3 fathoms, once at
6 fathoms (sta. 132), and it is common in many pa s at greater depths to 70 fathoms
(sta. 58). Hoyle (No. 52) records the species from 100 fathoms, off St. Kilda, and Koehler
(No. 60, Monaco dredgings) from 136 fathoms in the B yof Biscay.

Bottom-deposit. Forbes (No. 22) states that this species does not confine itself so much
to sandy ground as O. albida. Mobius and Biitschli (No, 88) record it in the North Sea
most frequently from fine grey sand, once only from blue mnd with some sand. Meissner
and Collin (No~76) in the southern part of the North Sea found it on coarse sand with fine
stones, on sand, on sand and mud, on sand and shell, and on mud. In the Kattegat
(Petersen,N o. 95) it occurs on sand and on sand' with mud. It is only recorded once from
the pure mud (sta. 46, depth 49 fathoms). Ohadwick (No. 15) records it from a muddy
bottom at 10 fathoms in the Menai8traits, associated with great numbers of O. albida, It
is also recorded from fine sand and broken shell, and from sandy mud in the Irish Sea (No.
'40, vo!. ix; p, 32). The Prince of Monaco obtained O. ciliaris in the Bay of Biscay at five
stations, always on sandy ground (No. 60). Haddon (No. 34) found it off the south-west
coast of Ireland in 44-47 fathoms on mud, and in 35-40 fathoms on coarse sand. Hoyle
(No. 52) found it in Loch Sheildag in 67 fathoms on.stiff grey niud.

Ophium albida (Chart IX). O. albida is much less numerous on the
grounds investigated, as well as in the whole of the Plymouth district,
than O. dliaris, and its distribution is much more restricted. The only

gr{)lihdupon which it wasfop.nd at all plentif~lly was th.~ coarse gravel
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and fine sand ground (Ground IX.) to the west of the Eddystone. One
or two specimens were generally taken on the fine gravel ground
(XIV.) between the ground last mentioned and the Eddystone rocks,
and several specimens were present on the gravel and mud ground
(XIII.) south-east of the rocks. Single specimens were also met with on
Grounds VIII., Vr., and IV., as well as on the B01tand Prawle Grounds.
On th~ typical fine sand grounds (I, II., III, and V.) it was never met
with, nor was it ever taken on the gravel and sand grounds north-west
of the Eddystone (XI. and XIL), its absence being specially noteworthy
in this case on account of the very close similarity in the composition
of the. bottom-deposits, as shown by the figures in Table II. (p. 525), of
Ground XLwith that of Ground IX., upon which the species was numerous.

Habits. I know of no difference in the habits of this species and those of O.ciliari.~,with
the exception of the fact stated by Forbes (No. 22, p. 28), that it is less active in confinement
than that species. Mobins (No. 88, p. 143) observed this species coil its arms around a
living Nereis diversirolor and draw it into its mouth.

DISTRIBUTION. Geographical. Mobius and Blitschli (No. 88) give Norway, Rattegat,
W. Baltic, British Seas, Faroe, W. France, and Mediterranean. Bell (No.7) adds to
these the Arctic Ocean. Carns (No. 14) gives the Azores as one of the localities of the
species, and the same locality is mentioned by Greeff (No. 32). On the whole, therefore,
the range of O. albida appears to be abont the same as that of O. ciliaris, with the
exception of the northerly extcusion of the former to the Arctic Ocean. Forbes (No. 22)
states that O. albida is more common than O. eiliaris in British Seas, and this certainly
seems to be the case in the Irish Sea and in the North Sea. In the neighbourhood of
Plymouth, as already explained, quite the reverse is trne, O. albida being one of the rarer
ophiurids, and very much restricted in distribntion. Had O. albida been a distinctly
northern form and O. ciliaris a southern one, it might have been supposed that the two
species overlapped in this district, and that the southern form had almost but not com-
pletely replaced the northern one. The general distributions of the two species already
given, however, makes such an explanation impossible. In this connection Forbes'state-
ment, confirmed by Leslie and Herdman (No. 43), that O. ciliaris is common at the mouth
of the Firth of Forth, whilst it becomes scarce and is replaced by O. albida further np, is of
in terest.

Depth. Lyman (No. 71) gives the range from 5-250 fathoms, showing that the species
goes lower than O. ciliaris, a fact which may be correlated with its extension to the Arctic
Ocean, and due to its adaptation to a lower temperature.

Bottom-deposit. Forbes (No. 22) states that O. albida frequents oyster-beds and sandy
.places, and that it is more confined to the sand than O. ciliaris. Mobius and Blitschli
(No. 88) record it in the North Sea generally from mnd or sand, occasionally from gravel.
They state definitely that it is a mud-dweller (p. 146, note under Ophiocoma nigra).
Meissner and Collin (No. 76) record it also generally from fine sand or mud, occasionally
from coarser ground. In the Rattegat Petersen (No. 95) took the species frequently on
sand and mnddy sand, seldom on the pure mud. For the Irish Sea. Chadwick (No. 15)
records it as plentiful with O. ciliaris on a muddy bottom at 10 fathoms in the Menai
Straits. He also mentions it off Port Erin on gravel and stones, and south of Isle of Man
(10-20 fathoms) on nullipore and gravel. Haddon (No. 34) fonnd it off south-west coast of
Ireland, with O. cilia,'is, in 44-47 fathoms on mud. Hoyle (No. 52), o~ the. other hand,
.on ,the west eoast of Scotland, took it in 34 fathoms with a number of smooth, rounded
pebbles, Ebalia tuherosa-a species invariably found on a coarse ground--':"'beingpresent in
the same haul. It would thus seem that O. albida is found upon almost, if not quite,
'as extensive a variety of bottom-deposits .as O. ciliaris, and its peculiar distribution in the
Plymouth district, where it is never taken on the fine sand and is confined to coarse
ground, is the more d~fficultof explanation.
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Ophiura affinis. One specimen only on the Bolt Head Shell Gravel
Ground (XVII., haul 28).

Habits. With reference to the animals of this species Hodge (No. 47) remarks upon
"their excessively lively movements and the wonderful pliability of the rays."

DISTRIBUTION.Geogmphical. East and west coasts of North Atlantic and Mediterranean
(vide Lyman, No. 71; Hoyle, No. 51; and Bell, No.7).

Depth. 10-192 fathoms (Lyman and Bell), 267 and 294 fathoms (Mobius and Btitschli,
No. 88).

Bottom-deposit. Mobius and Biitschli (Pommerania), on mud at 267 and 106 fathoms,
on saud, on muddy sand, on sand and shell with small stones. Petersen (No. 95) found
it in the Kattegat chiefly on sand and on sand and mud. Meissner and Collin (No. 76),
on sand and mud, on coarse sand and stones, on mud and stones, on sand and shell, on
mud, on fine dark sand, etc. It is evident that the species, like O. ciliaris and O. albida,
lives on a great variety of grounds.

Ophiactis Balli (Chart IX.). This species is confined to the gravel
and stony grounds. It is found hidden away in crevices between
masses of Ohaetopte1'1LStubes, and' ill similar places. It is entirely
absent from the sandy bottoms.

Habits. I can only confirm the statement of Norman (quoted by Bell, No.7), viz., "it
li.es on hard ground, in deep water, and has a peculiar habit, delighting to nestle in
hollows and crevices of stones, squeezing its disk and twisting its arms so as to conform to
all the irregularities of the surface to which it attaches itself."

DISTRIBUTION. Geographical. Scandinavian and British Coasts (Hoyle, No. 51), Bay
of Biscay (Koehler, Nos. 60 and 61).

Depth. The deepest record is 240 fathoms (Hoyle, No. 50).
Bottom-deposit. Sand and gravel (Hoyle, No. 50), .hard ground (Norman). Koehler

records it from the Monaco dredgings from 50-100 fathoms on coarse ground, and once from
the Caudan on coral (Lop/whelia) from 200-270 fathoms.

Ophiocoma nigm (Chart VIII.). The ouly ground amongst those
investigated where O. nigra is at all common is the Prawle Stony
Ground (XVIII). On the gravel north-west of the Eddystone a few
specimens were taken in one haul only (No. 47), on Ground IX.
Occasional specimens were found on the gravels west of the Eddystone
(IX., X., XII., XLV., XVI.) and on the Bolt Head Shell Gravel (Ground
XVII.). The species is entirely absent from the fine sand grounds.

Habits. Mobius and Btitschli (No. 88, p. 146) state that O. nigra is fond of climbing up
the vertical walls of a vessel in which it is living, from which they conclude that the species
climbs rocks. A similar habit of the species has often been noticed in the tanks in the
Plymouth Laboratory. The authors mentioned record O. nigra from five of the stations
dredged by the Pommera1~ia, at four of which it was abundant, and the ground is
described as stony, at one it was scarce, and the ground was white, granular sand rich
in Foraminifera. As will be seen below, it is in such stony places that the species is
generally numerous. It would seem, therefore, that its general habit is to climb about
amongst stones. Petersen (No. 95, p. 47) states that the stomachs of his specimens were
filled with mud (Bundmateriale), containing vegetable remains.

DISTRIBUTION. Geographical. Ophioc01nanigra is a northern species. It is found on
all British Coasts, in Norway, Kattegat (rare, Petersen, No. 95), and Barent's Sea (ti.M
Hoyle, No. 51). I have seen no record of it from more southern waters.

. Depth. The greatest depth recorded is 87 fathoms (Hoyle, No. 50, p. 714).
Bottom-deposit. Mobius and BtitschH record O. nigra from stony places. Petersen found

the species at five stations only in the Kattegat on gravel and stony grounds, stones being
recorded from four of the stations. Hoyle's record from 87 fathoms was from a bottom of
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sand and shelJs, and the species was associated with large numbers of Ophioplwlis aC1deata
and Ophiothrixjragilis. Herdman (No. 40, vol. viii., pp. 17 and 20) records it in the
Irish Sea, once from shell sand and small gravel and twice from stony ground. In the
summer of 1896 I obtained this species in exceptionally large numbers off the mouth of
Fowey Harbour, a number of large stones beiug dredged at the same time.

Ophiothrix jragilis. The distribution of this species on the grounds
investigated is shown on Ohart VIII. It occurs in by far the greatest
numbers on the coarse gravel grounds north-west and west of the
Eddystone. It has already been pointed out in the description of
Ground X. that O. jmgilis occurs upon it in very large numbers, so
much so that in some hauls (e.g.,89 and 95) the dredge came up half
full of specimens of the species, to the almost entire exclusion of any
other form. The species is also very abundant on the mixed gravel and
fine sand deposits to the north-west and west of this ground (IX., XI.,
XII.), as well as on the finer gravel between the latter grounds and
the Eddystone (XIV.). It is also abundant on the mixed gravel and
mud (XIII.) south-east of the Eddystone, a ground the fauna of which
in many ways resembles that of the typical coarse gravel of Ground IX.
On the fine sand grounds, on the other hand (I., II., III., etc.), OphiothTix
jmgilis is very scarce, being generally only represented by a few small
specimens, which cling about the ~oots of Cella1'iaor hydroids.

Habits. This is a creeping species which does not burrow. On the shore at low-water
it is often found hidden unoer stones, and it is often seen clinging to stones, shells,
and other solid objects brought up with the dredge. On those grounds wher]) the species
is found crowded together in large .numbers, such as Ground X., the stomachs of the
~pecimens examined have always been found to be filled with fine mud or silt, which,
as eXplained on page 380, is full of organic matter of various kinds. In shallower water the
species has been observed to feed on compound ascidians and other similar organisms. On
an old bottle recently dredged in the Cattewater, covered with a compound ascidian
(Didemnid), therc were a number of specimens of O. jragilis obviously feeding upon the
ascidian. I do not think that actively moving auimals, such as Polychaetes and Crustaceans,
upon which Ol'hiura feeds (see above, pp. 468 and 469), are eaptured by O.jmgilis.

Petersen (No. 95) found in stomaehs of this species Diatoms, Peridinidae, Polychaete
setae, vegetable cells, etc., together with fine sand grains, which evidently means that they

,were feeding on the fine silt, as they do in this neighbourhood. The Polychaete setae
would probably be from the faeces of some other animal.

DISTRIBUTION.Geographical. Norway to Mediterranean (Mobius and Biitschli, Lyman,
Bell).

Depth. Bell (No.7) records a specimen from 767 fathoms and Hoyle (No. 50) one from
516 fathoms. Hence the species, according to our present knowledge, has a somewhat wide
range, viz., from the shore to 767 fathoms. It must, however, be noted that both Bell and
Hoyle mention the difficulty of distinguishing this species from the deep-water form
O. Luetk8ni, Wyv. Thoms.

Bottom-deposit. Forbes (No. 22) mentions Ophiothrix jragilis as being fond of rocky
places, but rare in sandy localities. Mobius and Biitschli (No. 88) found it on stony
ground in the fjords of Norway, on sand and gravel, and on muddy sand in the North
Sea. Meissner and Collin (No. 76) found it very plentiful on mud and sand, on mud, and
on fine sand with sandy mud and stones. (The last ground would probably'be similar t~
the Eddystone Ground X, on which the species is so plentiful.) In the Kattegat Petersen
(No. 95) found 0 jragilis chiefly on the mixed sand and mud. It was practically absent
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from the pure sand 'and from the pure mud. Chadwick (No. 15) records the species in
great numbers off the southern shores of the Isle of Man in 10-20 fathoms on a bottom
chieflyof nulliporeand gravel. '

Although these records are somewhat uncertain, owing to the difficulty of interpreting
the exact meanings attached by the authors to the terms employed, they appear on the
whole to indicate that when the species is found in very large nnmbers the bottom-deposit
is a mixture of coarse gravel or sand with mud, similar to that upon which it is abundant
in the neighbourhood of the Eddystone.

Echinus esculentus (Ohart V.). Although present on most of the
coarser grounds this species was nowhere very numerous, being repre-
sented by one or two specimens in a haul of the dredge and five or six
in a haul of the otter-trawl. It was taken on all'the gravel and shell
grounds lying to the westward of the Eddystone, on Grounds IV. and
XIII. to the eastward, and on the Bolt Head and Prawle Grounds. It
is absent from all the fine sand grounds.

Habits. This is a wandering species, able to travel best upon hard ground. It is
gregarious, large numbers being often found together. Its food is very various, and
in confinement it will devour almost any dead animal matter. Specimens from moderate
depths have the intestine filled with fine sand and silt, which is so common a form of food
for Echinoderms. Professor MacBride informs me that in the estuary of the Olyde he has
found the species on tbe shore, and that it there feeds upon red and brown sea-weeds.* In
the Plymouth district it always occurs, so far as I am aware, at depths greater than 18 or 20
fathoms, where such sea-Weedsdo not grow. It is probable that the difference of distribu-
tion in the two districts is due to the very much greater effect of wave action in the neigh-
bourhood of Plymouth than in the sheltered waters of the Olyde. Petersen {No. 95)
found in the stomach of one specimen remains of Annelids, Barnacles, Polyzoa, Echinus -
spines, Ostracods, Algae and Hydroids, together with sand.

DISTRIBUTION. Geographical. Eastern side of North Atlantic, North Sea, Mediter-
ranean, Port Natal, and John Adam's Bank (Brazil) (fide Bell, No.7).

Depth. From shore (Forbes) to 110 fathoms (Bell),
Bottom-deposit- Mobius and Biitschli (No. 88) record Echinus esculentus from stony and

rocky ground (5-30 fathoms). Meissner and Oollin (No. 76) give one record only, from
a coarse bottom (Riffgrund). Petersen obtained it from rocky ground and from sand and
mud. Ohadwick (No. 15) records it from between tide-marks.

Echinus acutus (Chart Y). Like E. esculentus this species was never
numerous, and its distribution coincided closely with that of the allied
form. On the following grounds, however, upon which E. esculentus was
taken, no specimens of E. acutus were obtained, viz., XVI., XII., XII!.,
and XVIII. On Ground VII. only one specimen was taken, in haul 54,
and it was also represented in one haul only (34), on Ground IV. On
Ground XVII. several specimens were obtained in haul 60. It was
entirely absent from the sand. On the whole the species was most
numerous on deposits made up of a mixture of gravel and muddy sand.

DISTRIBUTION. Geographical. Atlantic from Norway and Halifax to Ascension, North

Sea, Mediterranean, off Kermadec Island (fide Agassiz, No.1, and Bell, No, 7)-
Depth. To 1350 fathoms [Agassiz ].There is no evidence that the species is ever found

between tide-marks. From Koehler's records (Caudan, No. 61) it is clear that this is one
of the commonest Echinoids at depths of from 80 to 400 fathoms in the Bay of Biscay.

* ,Oompare M'Intosh, Marine Invertebrates and Fishes of St. Andrews, p. 95.
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Bottom-deposit. Mobius and Btitschli (No. 88) record E. acutus on stones and mud (0-50
. fathoms) and on sand and shell (48-50 fathoms), and Agassiz (Challenger) on coral bottom

(425 fathoms), on rock (630 fathoms), and on mud (1350 fathoms). Bell (No.8) records
the species from 55 fathoms, no fathoms, and 500 fathoms from Green's Trawling Crltise.
500 fathoms is apparently Green's Station VII. (No. 33), where the trawl brought up "one
large boulder weighing about 100Ibs., and several smaller ones, subangular and resembling
those of the Boulder Clay." Koehler gives a number of records from both Monaco (No. 60)
and Caudan (No. 61) dredgings in the Bay of Biscay, the species being taken on rock
and gravel, on coral, on sand and muddy sand, and several times on mud (80-400 fathoms).

A question of some interest is raised by the distribution of the
two specie~ Echinus esculentus and Echinus ac~"t1~sin the Plymouth
district, whIch forms a good instance of a phenomenon very frequently
met with. We here find two species of very similar structure, yet
at the same time showing perfectly definite and constant diffe~ence
in structure, living side by side upon the same grounds under what seem
to be the same conditions, and having apparently exactly similar
habits. The one species (in this case Echinus esculentus) is very
numerous, whilst the other is much less so. The questions are often
asked, how have these differences of structure been brought about and
what purpose do they serve? Does the slight difference of structure in
the less numerous species correspond to some slight difference of habit?
or if this is not the case, how does it come to pass that the one species,
being apparently less successfully adapted to the prevailing conditions
than its more numerous competitor, survives at all ?

In the present case it is, I think, possible to give a satisfactory answer
to these questions, based on a consideration of the distribution of the
two species.

From the records given above it is clear that Echinus esculentus is
essentially a shallow-water species, which may be found on the shore or
down to depths of 100 fathoms. It is most numerous in the laminarian
and coralline zones. Echinus acutus, on the other hand, is essentially a
deep-water species extending to a depth of over 1000 fathoms, and
apparently most numerous from 50 to 500 fathoms. If we compare
the essential differences of structure we see that each species is specially
adapted to the conditions prevailing where it is most numerous, or as we
may express it, the conditions prevailing at its centre of distribution.
These differences of structure depend chiefly on the fact that whilst
Echinus acutus is protected by a comparatively small number of very
long spines, E. esculentus carries a large number of short and stout ones,
the latter condition being obviously more advantageous in shallow water,
where wave action is often violent, whilst it is not difficult to imagine
that the former, viz., a few very long spines, is of greater value in deep
water, where there is never any disturbance. Each species must be
regarded, therefore, as being specially adapted to the conditions prevail-
ing at its own centre of distribution, and it is at that centre ("centre of
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creation" of the older writers) that the charactersof the speciesare.
kept true. In a caselike the present,where the centres of distribution
of two speciesof similar habit but slightly different structure are con-
tiguous and the two areas quite continuous, there will be an intermediate
region occupied by the two species in about equal numbers, whilst a few
specimensof one speciesmay extend quite to the centre of distribution
of the other and be found living side by side witli their now better
adapted rivals. They survive because they are in: continuous contact
with, and are constantly recruited from,their own centre of distribution,
where the characters of the species are kept true. Echinus acutus is
found living in small numbers side by side with the nUmerous Echinus
esculentus in the Plymouth district, because that district is sufficiently
near to a deep-sea area where Echinus acutus is abundant, and to the
conditions of which it is specially adapted. Should this communica--
tion in any way be cut off, the species would, in all probability, die out
in the district.

Echinus miliaris. Chart V. Present upon practically all grounds.
It appeared 10 be relatively most abundant on Grounds XVI. and
XVII., both of which are clean shell gravel. On sandy grounds the
species is generally found clinging to shells, hydroids, etc.

Habits. A wandering species inhabiting all kinds of grounds.- On
fine sand generally found attached to hydroids, shells, etc. It has a
curious habit of attaching to itself, by means of its tube-feet, bits of
shell, small stones, sea-weed, etc., in such a way that it becomes practi-
cally hidden by these objects. It lives on food of almost any kind,
animal and vegetable, and does great damage on oyster-banks. A small
specimen of. this species was kept alive in the Laboratory in a shallow
dish of sea-water for many months, being fed upon pieces of red sea-
weed, which it would eat in large quantities.

DISTRIBUTION. Geographical. Northwards to Iceland and southwards to the Mediter-
ranean,North Sea (fide Bell, No.7), Kattegat (Petersen,No. 95), Baltic (Mobius,No. 86).

Depth. From shore to 50 fathoms (Mobius and Biitschli, No. 88).
Bottom-deposit. Forbes (No. 22) records E. miliaris as common on oyster-beds and

scallop-banks. Mobius and Biitschli found it on stony ground, on shelly ground, on sand,
and on mud; Meissner and Collin (N\,. 76) generally on coarse ground, occasionally on
sand and sandy mud.

It is evident that the nature of the bottom-deposit in itself is of no
great importance to this species.

Echinocyamuspusillus. On accountof the small sizeof Echinocyamus,
much importance cannot be attached to the results of the dredgings as
furnishing a knowledge of its distribution. It seems to be found most
frequently upon coarse ground, especially upon clean shell gravel (e.g.,
Grounds XVI. and XVI!.).
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DISTRIBUTION. Geogl'aphical. Both sides of North Atlantic, Norway, Iceland, Medi-
terranean, Azores, Florida, Caribbean Islands, North Brazil (A. Agassiz, No.1).

Depth. Between tide-marks (Forbes, No. 22) to 805 fathoms (A. Agassiz, No.1).
Bottom-deposit. Mobius and Biitschli (No. 88) rec0rd Echinocyamus pusillus from stony

ground, from shell and sand, and from sand and mud. Meissner and Collin (No. 76) found
it at a great number of stations, and apparently upon all kinds of bottom from rough
ground to mud. Petersen (No, 95) in the Kattegat took it generally on sand, occasionally
on the mixed ground (sand and mud). He found plant remains, diatoms, and foraminifera
in the stomach. Heroman (No. 40) records it from nullipore bottom and from shell sand.
It thus appears that the species can live under a great variety of conditions as regards the
nature of the bottom-deposit.

Spatangus purpureus. Chart V. This, being a burrowing species, is
much more restricted in its distribution by the texture of the bottom-
deposit than those urchins, such as Echinus .esc~flentus,.which have a
wandering habit. On the grounds examined during the present investi-
gation it is almost entirely confined to clean shell gravel and fine clean
gravel. It was most abundant and the specimens ':Verelargest on the
shell gravel ground south of Bolt Head (Ground XVII.). Next to this
ground it was most numerous on the clean shell gravel west of the
Eddystone (Ground XVI.) and on the fine gravel just outside this
(Ground XIV.), on both of which grounds it was frequently taken.
Occasional specimens were found on Grounds VII., VIII., and X., the
grounds immediately adjoining the two last-mentioned, and also on the
Prawle Stony Ground (XVIII., hauls 45, 63, and '29). The species was
never taken on the :fine sand nor on the coarse gravel. The bivalve
mollusc, Montacuta Subst1'iata,was generally found attached to the spines
of Spatangus.
. Hlibits. The way in whicl1 Spatangus burrows by means of its short, flat bristles was

described by Osler in 1826 (Phil. Trans. Roy. Soc., 1826, p. 347). The animal is able to
sink almost vertically in the gravel in which it lives, and when half buried, at any rate, can
progress forwards through the gravel, leaving a deep furrow behind it. The intestine is
generally found to be filled with fine sand and silt (if. Mobius and Biitschli, Petersen).

DISTRIBUTION. Geographical. East side of the Atlantic from the Azores to Iceland,
North Sea, Mediterranean, Bermuda (fide Bell, No.7).

Depth. 5-530 fathoms (fide Bell).
Bottom-deposit. Forbes (No. 22) found S. purpureus abundant on scallop-banks off the

Isle of Man, generally on the cleanest part of the bank amongst the scallops. Mobius and
Biitschli (No. 88) record it on fine sand, on shell and small stones, on coarse gravel, and on
sand; frequent only on the fine sand. Meissner and Collin (No. 76) give seven records,
all from coarse ground, viz., on coarse sand and gravel, on shell and small stones, on shell,
on stones and coarse sand, on shell and stones, and on coarse sand and stones. Petersen
(No. 95) found it in the Kattegat at eight stations, at six of which the bottom-deposit was
coarse sand or gravel. Once he records it from 15~ fathoms on sand with a little mud (sta.
437), and once from 70 fathoms on mud and fine sand (sta. 58). Haddon (No. 34) found
it on coarse sand at the mouth of Bantry Bay. Bourne (No. 11) on fine sand in 200
fathoms. From the Liverpool district (No. 41, p. 137; No. 40, Vol., VIII., p. 20; Vol.
IX., pp. 34 and 37) it is noted on muddy gravel near Beaumaris, on shells, stones,
and echinoderm spines, on dead shells, shell sand, and echinoderm spines, and on "reamy"
bottom.
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From the above records it. is clear that Spatangus purpureus lives
most frequently in gravel and shell gravel, or in coarse sand, though
it is not possible to judge from the great variety in the nomenclature
used by the various authors exactly what texture it is intended to
indicate. There seems no doubt, on the other hand, that the species
may, under certain circumstances, be taken on fine sand and mud, and
it will be important to notice in future what exactly are the conditions
under which this occurs. Especially it should be discovered, if possible,
whether such muddy or sandy grounds adjoin a coarse ground upon
which the species is abundant.

Echinocardium cordaturn. Chart V. Occ\sional specimens only of
this species have been taken, which may to some extent be due to the
fact that the trawl and not the dredge was generally used on fine sand
grounds. As the species can bury deeply in the sand, it would not be
likely to be captured in this way.

Single specimens were, however, found on the inner and outer fine
sand trawling grounds (1 and II., hauls 51 and 104), on Ground VII.,
haul 76 (sand), and on Ground XV., haul 97 (fine gravel). All the
specimens were of a dull white colour, and not bright yellow like those
generally taken between tide-marks.

Habits. The habits of this species are similar to those of Spatangus purpureus, except-
ing that it burrows in fine sand, and judging from the situations in which it is found
between tide-marks, burrows to greater depths.

DISTRIBUTION. Geographical. Both sides of the Atlantic from Norway to Spain-and
S. Carolinato Bahia. North Sea, Mediterranean(fide Bell, No.7).

Depth. 0-85 fathoms (Bell, Agassiz, No.1).
Bottom-deposit. Forbes states that the species abounds in sandy bays, and after storms

great numbers are cast on shore. All the authors (Mobius and Biitschli, Meissner and
Collin, Herdman, Petersen) record the species from fine sand and muddy sand only,
to which it is rigidly confined.

The three heart urchins, Spatangus purpureus, Echinocardium
cordatum, and Brissopsis Zyrifera, form a good example of the fact
that burrowing species are very much restricted by the texture of
the deposit in which they dwell. Brissopsis lyrifera is as rigidly
confined to mud as Echinocardium cordatum is to fine sand, whilst
Sp.atangus purpureus is almost invariably found upon deposits of
coarser texture. This was recognised by Forbes when he proposed
for the three genera the English names Bank-Urchin, Mud-Urchin,
and Sand-Urchin (No. 22, p. 183).

POLYCHAETA.

[Nomenclature:~Generally that of Saint-Joseph (Nos. 101 and 102).]

The Polychaetes of the earlier hauls were identified by Mr. T. V.
Hodgson, those of the later ones by Professor Weldon. The responsi-
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'bility for the statement that a species occurs upon a particular ground
is in all cases my own. Owing to the fact that I was only acquainted
with a few of the more common forms at the time when the dredgings
were in progress, the information as to the relative abundance of each
on the different grounds is less definite and reliable than that given for
other groups. Several species are represented by one or two specimens
only, but it is probable that if the material had been examined 'on
board the boat at the time it was dredged by someone with a knowledge
of them, other specimens would have been found. In all such cases it
may, however, be taken for granted that the worm was nowhere
abundant.

Fot geographical distribution I have relied largely on the lists given
by Saint-Joseph (Nos. 102 and 103) and by Michaelsen (No. 79).

Polygordius sp. (Chart X.). - An undetermined species of Polygordius
was abundant on the clean shell gravel of the Bolt Head Ground
(XVII.), where it formed a characteristic feature of the fauna. The
same species was also found in much smaller number!,! on the clean
shell gravel immediately to the west of the Eddystone reef (XVL).

Euphrosyne foliosa. Obtained once only on the fine gravel of Ground
XIV., west of the Eddystone, in haul 85.

DISTRIBUTION. Geographical. A southern species. Mediterranean, west of France,
English Channel (Saint.Joseph, No. 102), Channel Islands to Shetland, especially on
west of Great Britain and Ireland (M'Intosh, No. 84). Apparently not in the North Sea,
where the northern species, E. borealis, Oerst., takes ita place.

Depth. To 344 fathoms (Pola expedition, fide Saint-Joseph).

- Aphrodite aculeata (Chart X.). This species was most abundant on
the fine sand of Ground v., to the north of the Eddystone, where seven
specimens were obtained in one haul of the otter-trawl. One or two
specimens were taken on the neighbouring fine sand grounds III. and
IV., but the species was never found elsewhere.

Habits. Aphrodite buries itself in the sand, but probably not to any
considerable depth. . In confinement it is seen travelling rapidly at the
surface of the sand, leaving deep furrows behind it.

DISTRIBUTION. Geographical. Iceland, United States (Verrill), Faroe, Norway, British
Coasta, Mediterranean, Red Sea (fide Michaelsen, No. 79, and Saint-Joseph, No. 102).

Depth. Shore (Saint-Joseph) to 530 fathoms (Knight Errant), 257 fathoms and 690
fathoms (Porcupine, M'Intosh, No. 82).

Bottom-deposit. All the authors record the species from sandy or muddy ground, never
from gravel or coarse ground (Mobius, No. 87 j Hansen, No. 36 j Michaelsen, No. 79;
Haddon, No. 34; Homell, No. 49).

Hermione hystrix. Single specimens were obtained on the coarse
gravel of Grounds IX. and X., in hauls 93 and 42 only. The species in
the Plymouth district is generally met with on coarse grounds, and has
never been found to be abundant.

NEWSERIES.-YOL.V. No.4. 2 I
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DISTRIBUTION. Geogl'aphical. Pas-de-Calais,North Sea, Channel, Atlantic, Mediter-
ranean (Saint-Joseph, No. 102). The ahallenger obtained two small specimens at Cape
Verde Islands (M'Intosh, No. 85) Irish Sea (Hornell, No. 49). Hermione hystrix is a
distinctly southern species- Claparede and Marion and Bobretzky (No. 73) state that
it is extremely abundant in the Mediterranean. According to Malmgren (No. 72) and
Michaelsen (No. 79), the cOI'I'espondingnorthern species appears to be Laetmonice filicornis,
Kinberg.

Depth. Occasionally on the shore under stones in the Mediterranean (Marion and
Bobretzky) ; 40-80 fathoms (Porcupine, off Algiers, M'Intosh, No. 82).

Bottom-deposit. Hornell states that in the Irish Sea this speeies is found on shell debris,
gravel, etc., never on purely sandy or muddy deposits, which agrees with the distribution
found in the Plymouth district. Mariou and Bobretzky say that in the Gulf of Marseilles
it is especially abundant on zostera beds.

Lepidonotus squamatus (Table VI.) is found occasionally upon grounds
of all kinds, but is more numerous on the gravels to the westward of
the Eddystone than elsewhere. On Ground IX. (haul 93) it was very
abundant.

DISTRIBUTION.A northern speeies. Coast of Virginia (Verrill), Iceland, Faroe, Norway,
England, north-west France (fide Michaelsen, No. 79). The Challenger dredged one small
specimen at the Azores iu 450 fathoms, on a bottom of volcanic mud, which M'Intosh (.No.
85) refers to this speeies. The Porcupine (No. 82) obtained Lepidonotus squamatus on a
stony and muddy'bottom at 30-40 fathoms off Dingle Bay. Hornell (No. 49) found it
most abundant in the Irish Sea in 18 to 20 fathoms.

Eunoe nodosa (Table VI.). One specimen taken in haul 45 on the
Prawle Stony Ground (XVIII.) was identified by Prof. Weldon.

DISTRIBUTION. East of North America, Greenland, Iceland, Spitzbergen, Nova Zembla,
Kara Sea, Siberia, Norway, Shetland, England, north-west of Franee, English Channel
(fide Miehaelsen, No. 79).

Lagisca propinqua (Table VI.) is an abundant species, taken both on
the fine sand and on the gravel grounds.

DISTRIBUTION.L. propin.qua has a wide range both in its geographical and bathy-
metric distribution. It is found on the United States Coasts, Faroe, Shetland, south-east
of Scotland,and .at Madeira (fide Michaelsen,No. 79). It was obtained by the Knight
Errant in the Jfaroe Channel, at a depth of 515 fathoms, on a bottom of ooze (No. 85).
The (Jaudan-took it at three stations in the Bay of Biseay, on coral and mud and on mud,
at depths from 355 to 930 fathoms (Roule, No. 101). Hornell found it eonstant and
abundant in the Liverpool district, beneath stones and in rock cavities from mid-tide to
57 fathoms (No. 49).

Lagisca mrispina (Table VI.) was identified by Prof. Weldon in haul
92 on the fine sand Ground I., and in haul 70 on the fine sand Ground
VII.

DISTRIBUTION. An Arctic species. East of North America, Greenland, Iceland, Siberia,
Nova Zembla, Kara Sea, North-West Norway, North of England (fide Miehaelsen, No. 79).
In the North Sea it was taken on bottoms of mud and muddy sand, at depths from 20-24
fathoms, being sometimes abundant (Michaelsen, No. 79). The Norwegian North Atlantic
expedition obtained it at a depth of 160 fathoms, on a bottom of grey clay (Hansen,
No. 36).

Harmithoe imbricata (Table VI.).
sand Grounds III. and VII., and on
XVI.

Occasional specimens on the fine
the clean shell gravel of Ground
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DISTRIBUTION. Geographical. East of North America, Greenland, Iceland, Faroe"

Spitzbergen, Nova Zembla, Kara Sea, Siberia, South Japan, Norway, Scotland, England,
Ireland, north and west of France, Spain [fide Michaelsen, No. 79].

Depth and Bottom-deposit, This is a common species between tide-marks, where it is

found under stones [Shetlands, Irish Sea, North Sea, Dinard, Plymouth]. The Valorous

expedition [No 83] obtained it in 20 fathoms (shell sand), 60 fathoms (sand and shell), and
80 fathoms off the coast of Greenland; the Pormlpine (No. 82) at 60-160 fathoms, east of

Oape Gatte; the Norwegian North Atlantic expedition [Hansen, No. 36] at depths of from
35 to 127 fathoms (clay); and the Ga1,dan [Roule, 101] in the Bay of Biscay at 98 fathoms
on gravel and sand, and at 219 fathoms on mud.

Evarne impar (Table V1.). Specimens were obtained on the fine sand,
of Grounds 1. and VII., on the fine gravel of Ground XIV., to .the"west
of the Eddystooe, and on the Prawle Stony Ground. . The species was
nowhere n~merous. '

DISTRIBUTION. Davis Straits (M'Intosh, Valorous, N~. 83), Iceland, Shetl~nd, North'
Norway, British Ooasts, North France (fide Michaelsen). Outside Gibraltar (358 fathoms,
M'Intosh, Porcupine). Shore (Saint. Joseph, No. 102, and Hornell, No. 49) to 567 fathoms
(Porcupine, No. 82). '

Polynoe scolopendrina. Mr. Hodgson has identified a single specimen
of this species in haul 54 on the fine sand of Ground VII.

DISTRIBUTION. M'Intosh (No. 84) states that the species occurs from Shetland to the
Ohannel Islands, generally in tubes of Terebella nebulosa, and t4at it is abundant on the
shore in the,Hebrides (No. 81). Saint-Joseph (No. 102) found it on the shore and also in'
deeper water at Dinard. Irish Sea (Homell). Adriatic, Trieste, Egypt (fide Oarus,
No. 14).

Halosydna gelatinosa. A single specimen on the typical coarse
gravel, Ground IX. (haul ~3). The species is not unfrequentIy taken in,
the Plymouth district in shallower water. It occurs on the shore at
low-water.

DISTRIBUTION.West Norway, British Ooasts, North-West France, west of Morocco
(fide Michaelsen,No. 79). Hornell (No. 49) recordsit from the shore at Puffin Island
(Irish Sea).

Her-madion assimile. A single specimen in haul 92 on the fine sand
of the inner trawling ground (Ground 1.).

DISTRIBUTION. M'Intosh (No. 84) records the species from St. Andrews and from the
Porcupine dredgings off the west of Ireland, south of England, and Spanish coast.
Homell (No. 49) took iir in the Irish Sea in depths of 11 and 21 fathoms amongst the
spines of Echinus esculentus.

Acholoe astericola is by no means uncommon in the ambulacral groove
of Ast1'opecten irregulMis. Its occurrence is incompletely recorded in
Table VI.

DISTRIBUTION. Hornell (No. 49) gives the distribution from the Mediterranean to
Galway. Marenzeller found it in the Mediterranean on Astropecten aurantiacu8, on A.
bispinosus, A. platyacanthus, and A. pentacanthus.

Hyalinoecia tubicola. Chart X. This species is abundant on the'
coarse gravel mixed with sand and illud in the neighbourhood of the
Eddystone, where it forms one of the typical and characteristic features
of the fauna. It is specially numerous on Ground IX., which exhibits
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the coarse gravel fauna in its purest form, and is still plentiful on the
gravel of the adjoining Ground XI. It was also taken in several hauls
on the Ophiothrix fragilis Ground (X.). On the coarse gravel and mud of
Ground XIII., south-west of the Eddystone, the fauna of which resembles
in most of its features that of Ground IX., Hyalinoecia was also abundant.
A few specimens were taken on the fine sand grounds adjoining the
coarse Eddystone Grounds (III., IV., VIr., and VIII). On the remain-
ing fine sand grounds and on the fine gravels and clean shell gravels
the species was entirely absent, nor was it taken on the Prawle Stony
Ground.

Habits. What are the habits of Hyalinoecia tnbicola in the natural
state I am unable to say. In confinement it does not burrow, but is
capable of somewhat rapid locomotion over the surface of a gravel
bottom. The movement is effected by protruding the head and anterior
portion of the body from the tube for a distance of about an inch
in specimens of the ordinary size,- holding to the gravel by the
appendages of the most anterior segments and drawing the tube along,
the body being bent sharply at right angles at the point where it
emerges from the tube. The head is then thrown forward, attached
again to the gravel, and the previous movement repeated.

DISTRIBUTION. Geographical. North and West Norway, Kattegat, North Sea, British
Isles, English Channel, west of France, Mediterranean, Madeira (fide Saint-Joseph, No; 102,
and Michaelsen, No. 79). The Challenger obtained Hyalinoecia tubieola at the Azores
(50-90 fathoms), and one small, dried specimen from the south of Japan (565 fathoms) is
also referred to this species (M'Intosh, No. 85).

Bottom-deposit and Depth. In the Irish Sea the species is taken on pure mud at depths
of from 40 to 80 fathoms, where it. constitutes one of the characteristic features of the
fauna (Herdman, .No. 40, Vol. VIII., p. 18; Vol. IX., p. 53). In the Skagerack and
Kattegat it also occurs on deposits of pure mud (Levinsen, No. 66). Off the south-west
coast of Ireland, Haddon, on the other hand, found it on coarse sand (35-40 fathoms) and
on sand (110 fathoms) (Haddon, No. 34). The Challenger specimens off the Azores were
on volcanic mud (50-90 fathoms), and the one small specimen off the south of Japan was
on green mud (565 fathoms). The Caudan found H. tubicola abundant at 98 fathoms at
two stations on gravel and sand, and also at 137 fathoms at one station on mud.

From the above records, combined with my own from the Eddystone
Grounds, it would seem that Hyalinoecia tnbicola is equally at home on
pure mud and on gravels mixed with sand and mud. It is probable,
however, that further knowledge of its habits and distribution will show
that its real centre of distribution is on deposits of one only of these
kinds, and that those occurring in deposits of the other kind. must
be regarded as o'!tlying individuals, which have extended to grounds
where the conditions are still such that they can. exist, though not such
as those to which they are most perfectly adapted.

Lurnbriconereis. A large and a small species, which have not been
certainly identified, were occasionally taken (see Table Vr., p. 531).
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Nereis fucata. This species is very frequently met with in Buccinum
undatum shells inhabited by Eupagurus Bernhardus. The actual
number of records is not great, as in only a few cases in the hauls made
during this particular investigation were the shells opened to seek the
worm.

DISTRIBUTION.North America, Great Britain, France (fide Michaelsen, No. 79).
Generally in Buccinurn or Fusus shells inhabited by Eupagu1'1.SBernhardus (Michaelsen,
Saint-Joseph,Hornell). Hornell (No. 49)found the wormin ninety per cent. of the shells
inhabited by E. Bernhardus. He alsosometimestook it free.

Nereis proceTa. Not uncommon on the fine sand grounds, especially
on Grounds IL, IlL, VI., and VII. It also was taken on the coarse

gravel and fine sand north-west of the Eddystone (Ground XL) and on
the Bolt Head Shell Gravel (Ground XVII.).

DISTRIBUTION. Gulf of Georgia (Ehlers), Madeira (Langerhans), Dinard (Saint-Joseph).

Typosyllis alternosetosa. Several specimens identified by Professor
Weldon in hauls 101 and 102 on the fine sand of Ground VI., south of
the Eddystone.

DISTRIBUTION. This species has been recorded only from the north coast of France by
Saint-Joseph (No. 102).

Ehlersia cOTnuta. One specimen in haul 87 on Ground XVI.
DISTRIBtrTION. Norway, Spitzbergen, Atlantic, Madeira, Mediterranean [fide Carus,

No. 14].
. Eulalia viridis.

VII.
DISTRIBUTION. Behring Straits, North Sea, Channel, Atlantic, Mediterranean (fide

Saint-Joseph, No. 102). Kattegat (Levinsen). Michaelsen (No. 79) took it in the North
Sea on both coarse and fine grounds (1-44 fathoms). M'Ifitosh (No. 81) records it from
the shore at Shetland, and the Pornrnerania obtained it amongst stones and algae in
4 fathoms (Mobius, No. 87). Common on shore at Plymouth.

- A mblyosyllis spectabilis. In haul 27 only on the Bolt Head Shell
Gravel (Ground XVII.).

DISTRIBUTION. English Ohannel.

PolydoTa caeca. Several specimens in haul 101 on the fine sand
south of the Eddystone (Ground Vr.).

DISTRIBUTION. Northern Oceans, Mediterranean 1 [fide Saint-Joseph].

Identified by Mr. Hodgson in haul 54 on Ground

Nephthys Hombergii. In haul 91 on the fine sand of Ground lIlt
DISTRIBUTION. Nova Zembla, Kara Sea, Norway, Faroe, England, France, Madeira,

Mediterranean[fide Michaelsen,No. 79].
Depth and Bottorn-deposit. Saint-Joseph (No. 102) obtained this species at Dinard on

the shore only; Hornell (No. 49) in the Irish Sea, commonfrom the shore to 22 fathoms.
The Norwegian North Atlantic expedition took it at 142, 148, and 263 fathoms on mud
(clay) (Hansen, No. 36), and the Caudan in the Bay of Biscay on mud at 160 to 220
fathoms and at 98 fathoms (Ronle, No. 101).

GlyceTaconvoluta was obtained on the clean shell gravel immediately
to the west of the Eddystone rocks (Ground XVI.), where it was a
characteristic feature of the fauna. Specimens of Glycera, almost
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certainly referable to this species, were also taken on the Bolt Head
Shell Gravel (XVII).

DISTRIBUTION. Channel, Atlantic, Mediterranean (fide Saint-Joseph, No. 102). The

Caudan dredged one specimen in the Bay of Biscay on mud ill 98 fathoms (Roule, No. 101).
Saint-Joseph states that it occurs on ali French Coasts on muddy sand.

Ohaetopterus variopedatus. (Following J oyeux-Laffuie, No. 65, and
Saint-Joseph, one species of Ohaetopte1'USonly is recognised as inhabit-
ing European Seas.) Chart X. The most striking feature of the coarse
gravel grounds in the neigJ?bourhood of the Eddystone is the abundance
of Ohaetopte1'US,and the presence of large masses of its leathery tubes
has a great influence on the general fauna of: the grounds. The species
is most abundaut on the coarse gravel and sand of Grounds IX. and XI.
and on the fine 'gravel of Ground XIV. to the westward of the Eddy-
stone, and on the gravel and mud of Ground XIII to the south-east.
From these centres of distribution it extends in diminishing numbers on
to the surrounding grounds. On the fine sand of Ground VII, where
shells are numerous, Ohaetopte1'USis still moderately plentiful, and a
good many were even present 'On the fine saud of Ground VI, still
further from the centre of distribution. On other fine sand grounds, as
well as on the Bolt Head Shell Gravel and the Prawle Stony Ground,
the species is either absent or represented only by one or two stray
tubes.

Habits. The tubes of Ohaetopte1'Usare generally attached in the first
instance to shells, but they soon attain a size very much greater than
that of the shell to which they originally fixed, and they then attach
themselves to the gravel itself or to any solid object with which they
come in contact. In this way one often finds large clusters of the tubes
joined together into masses, with two or three shells fixed firmly to the
mass. The fauna which depends directly upon the presence of these
masses of tubes has already been described (see p. 414). In addition to
the species there mentioned the Polyzoan Hypopho1'ellaexpansa, Ehlers,
has been found in Chaetopte1'UStubes taken in the neighbourhood of
the Eddystone (Harmer, No. 37), and was probably present in a large
proportion or' the specimens captured (compare also Joyeux-Laffuie,
No. .64). The habits of Ohaetopte1'USare well described by J oyeux-
Laffuie (No. 65). The animal obtains its food by drawing a current of
water through its tube and extracting the floating organisms.

DISTRIBUTION.Geographical.Northern Seas,Channel,Atlantic, Mediterranean [fide
Saint-Joseph, No. 102].
: Depth and BoUom-deposit. Joyeux-Laffuie (No. 65) states that on the French coasts
Chaetopterus is found in shalJow water and even occasionally between tide-marks in
sheltered situations, where the action of the waves is slight, but that on exposed coasts
it occurs only in deeper water. It is often washed ashore in very large numbers after heavy
gales. Saint-Joseph (No. 102) found it at Dinard on the shore only. In the Irish Sea it
is recorded from the shore at low-water at Beaumaris (Williams, fideHornell, No. 49), on a
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"reamy" bottom (sand and mud), in 30 fathoms; on dead shells and sand, 22 and
25 fathoms; on stones and mud, 19 fathoms (Herdman, No. 40, Vols. VIII. and IX.).

Pectinaria auricoma (Table VI). Single spedmens of a Pectinaria
with a curved tube, identified by Mr. Hodgson as P. auricoma, are not
unfrequentIy met with. They have occurred on Grounds VII. and VIII
(fine sand with shells) and X. and XII. (coarse gravel and sand) in the
neighbourhood of the Eddystone, on the Bolt Head Shell Gravel (Ground
XVII.), and the Prawle Stony Ground (XVIII.).

DISTRIBUTION. Geographical. North and West Norway, North Sea, British and Irish
Coasts, Mediterranean [fi~ Michaelsen].

Depth and Bottom-deposit. M'lntosh [No. 81] found Pectinaria altricoma in the
Shetlands at deptbs from 50-100 fathoms; Haddon [No. 34] off the south-west of
Ireland on coarse sand in 35-40 fathoms; Mobius [No. 87] in the Pommerania dredg-
ings generally on sandy mud, occasionally on coarse ground from 12 fathoms to 217
fathoms. In the North Sea also Michaelsen [No. 79] obtained it generally on mud and fine
sand, occasionally on coarser ground. In the Kattegat Levinsen [No. 66] records P;
auricoma from 12! to 17 fathoms on mixed deposits (sand or gravel with mud). In
the Liverpool district Hornell [No. 49] found P. auricoma rarely in 20-22 fathoms, whilst
P. belgicawas common from low-water to 21 fathoms.

Polymnia nebulosa (Table VI.) occurred in small numbers on the
gravel grounds around the Eddystone (IX., XIII.; and XIY), and on
the sand ground (VII) immediately to the south of these.

DISTRIBUTION. West Norway, British Coasts, West France, and Mediterranean (fide
Michaelsen, No. 79).

Nicolea venustula (Table VI).
confined to fine sand grounds.

DISTRIBUTION. Greenland, Iceland, Faroe, Spitzbergen, Nova Zembla, Siberia, Norway,
British Coasts, French Coasts, Mediterranean, Red Sea [fide Michaelsen, No. 79, and
Saint-Joseph, No. 102].

Depth, etc. 2-15 fathoms (Saint-Joseph); 20-22 fathoms (Hornell). On zostera
(Michaelsen); on Rytiphlaea pinastroides (Saint-Joseph).

Thelepus sp. (Table VL). A species of Thelepus is very common on
the grounds investigated. Relying on the character of the uncini it
would seem to be T. setosus,Saint-Joseph. The differences between this
species and the common T. cincinnatus are, however, so slight that there
is probably much confusion between the two in the literature. In the
account of the distribution I therefore give that for each of these
species.

On the Eddystone Grounds Thelepus is very common on all the fine
sand and also on the coarse gravel to the west of the rocks. On the
coarse gravel south-east of the Eddystone (Ground XIII.) it was not
taken, and only an occasional specimen on the fine gravel of Ground
XIV. was seen. It was not present on the clean shell gravel (XVI),
nor on the Bolt or Prawle Grounds.

DISTRIBUTION.T. setosus, Saint.Joseph, has been recorded only on the north coast of
France (Saint-Joseph, No. 102) at depths of from 2 to 15 fathoms. T. cincinnatus, Fabr.
North America, Greenland, Iceland, Faroe, Spizbergen, Jan Mayen, Nova Zembla,

Occasional specimens almost entirely
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Kara Sea, Siberia, North and West Norway, North Sea, British Coasts, French Coasts,
Mediterranean[fide Michaelsenand Saint-Joseph].

Depth and Bottom-deposit (T. cincinnatus). Thc P01n1nerania dredged the species
generally on fine sand, sometimes on coarse grounds from 10 to 49 fathoms (Mobius,
No. 87). In the Shetlands M'Intosh (No. 81) obtained it from 50 to 120 fathoms,
apd the Knight Errant found it at 540 fathoms (M'Intosh, No. 85). Hornell (No. 49)
records it in the Irish Sea from shore to 22 fathoms, becoming more abundant in the deeper
water. The Norwegian North Atlantic expedition obtained it at seven stations from
35 fathoms to 658 fathoms, generally on a bottom of clay (Hansen, No. 36). The Caudan
found it numerous at three stations in the Bay of Biscay, twice at 98 fathoms on gravel
and sand, arid once at 219 fathoms on mud (Roule, No. 101).

Amphitrite gracilis. An occasional specimen on Grounds VII. (fine
sand) and XVII. (Bolt Head Shell Gravel).

DISTRIBUTION. North America, Greenland, Kara Sea, British Coasts (fide Michaelsen,
'No.79). Saint-Joseph found it at Dinard on the shore only, living in mud between stones,
and not forming a tube.

Polycirrus aurantiacus. Two specimens on the muddy gravel ground
(XIII.) south-east of the Eddystone. The species is common in Plymouth
Sound (Millbay Channel) and in the estuary of the Yealm.

DISTRIBUTION. English Channel, west of France, Mediterranean (Saint-Joseph, No.
102). At Dinard in 2-15 fathoms. M'Intosh records it from the Shetlands in 70-80
fathoms. The Poladredgedit in 220fathoms(fide Saint-Joseph).

Sabellaria spinulosa. Forming very hard, sandy tubes on shells, etc.
Though the records are not numerous the species was common on all
grounds where dead shells were numerous.

DISTRIBUTION. North Sea, Channel, Atlantic (Saint-Joseph). In North Sea, 0-40
fathoms (Michaelsen). .

Sabella (pavonina ?). Specimens never reaching a length of more than
three or four inches, but probably belonging to this species, were
common, generally attached to the base of hydroids on both the fine
sand and coarse gravel grounds in the neighbourhood of the Eddystone.
They were especially, abundant on the fine sand, usually associated
with Sertularella Gayi. .

DISTRIBUTION.Geographical. North America, Greenland, North-West and West
Norway, British Coasts, North-West France, and west of English Channel (fide
Michaelsen)., .

Depth and Bottom-deposit. The Pommerania obtained Sabella pavonina from 16 to 52
fathoms. At 52 fathoms it was abundant on sandy mud. It was scarce on coarse grOlmds
(Mobins, No. 87). Michaelsen also records it in the North Sea from sandy mnd. The
Norwegian North Atlantic expedition obtained it on clay at 135 fathoms and at 300
fathoms (Hansen, No. 36). The Porcupine dredged it at 725 fathoms (Ehlers, fide Saint-
.Joseph, No 102); the Caudan on mud at 98 fathoms in the Bay of Biscay (Roule, No.
101). From these records it is clear that the species is generally found on mud or muddy
sand.

Filograna implexa (Table VI). Large colonies were present only in
haul 103 (Ground XIII.), south-east of the Eddystone, probably owing
to the fact that the wave action is somewhat less there than on the.

grounds to the westward of the Eddystone (cj p. 425). Small colonies,-
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chiefly on shells of Pecten opercula1'is,were obtained on Grounds VII.,
IX., and XIV. The species is characteristic of the coarse grounds
rather than of the fine sand.

DISTRIBUTION.Geographical. :E;astaf Narth America, Faroe, Narth and West Narway,
White Sea (1), Scatland, England, Narth and West af France, Mediterranean (fide
Michaelsen).

Depth and Bottom-deposit. The Pommerania dredged Filograna implexa in the Narth
Sea an "sand and Sabellaria tubes" at 12 fathams, an sand and shell at 50 fathams, an mud
and an gravel and mud at 106 fathams, an all af which graunds it was plentiful (Mobius,
'No.. 87). The Narwegian Narth Atlantic expeditian taak it an clay at 415 fathams
(Hansen, No.. 36), and t~e Caudan in the Bay af Biscay an gravel and sand at 98 fathams,
and an mud at 160 to. 220 fathams (Raule, No.. 101). Saint-Jaseph and Hamell bath
recard it accasianally fram the share.

Dasychone bombyx (Table VI.). Oommon on both fine and coarse
grounds, attached to shells, etc.

DISTRIBUTION.Narth and West Narway, British Seas, Narth Sea, English Channel,
Mediterranean(fide Saint-Jasephand Michaelsen). The Caudan taak ane specimenan a
caral battam ,at 220-270 fathams in the Bay af Biscay. Saint-Jaseph faund it an the
share and in deeper water.

Protula tubularia. Occasional

coarse grounds and on two fine
mediately adjoining the latter.

DISTRIBUTION. A sauthern specie8. Mediterranean, Atlantic, Channel. At Dinard it
is faund in fram 2 to.15 fathams. The Pola dredgedit in 515fathams (fide Saint-Jaseph,
No.. 102).

Serpztla vermicula1'is. Not uncommon on all grounds where shells
are present upon which it can fix.

DISTRIBUTION. Narth-Westand West Narway, Faroe, British Caasts, English Channel,
Atlantic to. Madeira, 'Mediterranean (fide Michaelsen and Saint-J aseph). The 8pecies was
nat abtained in the N arth Sea itself by either the Pommerania ar by Michaelsen. The
Narwegian Narth Atlantic expeditian to.ak it in 142 and 223 fathams an grey clay and an
sandy clay (Hansen, No., 36). The Caudan faund it abundant an gravel and sand at 98
fatho.ms, abundant at three statians an mud fro.m 104 fatho.ms to.,219 fathams; and at two.
statians o.n co.ral at 219 to. 273 fathams (Raule, No.. 101). It wauld seem that this is a

deep-water species, with its centre o.f distributian at depths o.f 100 to. 300 fathams, af

which o.ccasianal individuals reach to. the share: This Wo.uld explain the fact that alt~o.ugh
it has an extended distributio.n bath narth and sauth, it is nat frequently taken 111the
N o.rth Sea.

Hydroides norvegica (Gunn). This serpulid is the common species
growing on shells and on the stems of hydroids on all grounds where
shells are present. On Grounds I. and II. it is found chiefly on Gard'ium
echinatum shells. On many grounds it occurs on Buccinum undatl1,m
shells inhabited by Eupagurus Bernha1'dus.

DISTRIBUTION.Narway, Narth Sea, Atlantic, Mediterranean (fide Michaelsen and Sa-int-
J o.seph). The species accurs an all kinds af gro.unds to. deep water (300 fathams, N o.rwegian
Narth Atlantic expeditio.n, Hansen, No.. 36).

Potamocerostriquete1' is much less common than Hydroides norvegica,
but occurs on both fine and coarse grounds.

DISTRIBUTION. Iceland, Faroe, Narth and West No.rway, Narth Sea, British Co.asts,
French Caasts, Mediterranean (fide Michaelsen,No.. 79, and Saint-Jaseph, No.. 102).

specimens only on the Eddystone
sand grounds (VII. and VIII.) im-
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Hornell (No. 49) found the species common on the shore, more sparingly in deeper water to
18 fathoms, in the Irish Sea. The Pommerania records also agree with the view that this
species is most common in shallow water. Michaelsen records it, however, as plentiful in
the North Sea to depths of 70 fathoms. On the whole it seems probable that H. norvegica
has its centre of distribution in deep water, whilst that of P. triqueter is near shore.

Spirm'bis sp. A species of Spi1Wbis is common on the hydroid
Sertularia abietina, which is taken on Grounds II., XVII., and XVIII.

NEMERTrNA.

The specimens have for the most part been named either by Mr.
T. H. Riches or by Mr. W. I. Beaumont. For geographical distribution
Burger's Naples Monograph has been relied on.

CRUSTACEA.

Nomenclatu1'e:-A good list of synonyms is given by Bonnier (No. 10),
whose nomenclature has in most cases been used. In the identifica-

tion of this group I have received much help from Mr. T. V. Hodgson.

For geographical distribution Norman (No. 93) and Gourret (No. 31)
have been chiefly made use of. The records of the smaller crustacea,
Amphipoda, Isopoda, etc., are very imperfect. For the Amphipoda
Sars's 01'ustacea of Norway has been relied on for geographical dis-
tribution, and for the Oirripedia Darwin's monograph.

Homarus vulga1'is. Two specimens of the common lobster were
trawled on the fine sand of the inner trawling ground (I.) in haul 81.
Although the lobster generally frequents rocky places, it is not unusual
for one or two specimens to be captured when trawling on sand.

DISTRIBUTION. Geographical. West Norway to 62°N., Sweden, Kattegat, British and
- French Coasts, Portugal, Mediterranean (not common). (Norman, No. 93; Bonnier,

No. 10; Gourret, No. 31.)
Depth. Shore to 50 fathoms (1). (Lo Bianco, No. 6"8.)
Bottom-deposit. Rocky places. Gourret states that the lobster was formerly abundant

at Marseilles, but that in 1888 it was only occasionally taken on the zostera beds.

Pandalus b1'evi1'ostris,Rathk. Chart XII. Numerous on Grounds
III. and IV., present on VII. and IX. This species is generally
abundant only where hydroids or especially Oella1'iaabound, amongst
which it is found hiding.

DISTRIBUTION. Geographical. West Finmark, Norway, Sweden, Denmark, British
Seas, Bay of Biscay (Norman, No. 93; Bonnier, No. 10). Carus (No. 14) gives it as a
Mediterranean species, but I have found no other reference to its having been taken there.

Depth. 5 to 89 fathoms (A. O. Walker).
Bottom-deposit. Metzger (No. 78) records Pandalus brevirostris on sand and shell, on

stones, and on stones and algre in the North Sea (5-28 fathoms). Pruvot (No. 98) at
Roscoff on sand from the coastal region. Meinert (No. 75) on mud and sand and on mud
and small stones in the Kattegat.' The distribution of the species therefore appears
to have little direct c01l!1ectionwith the nature of the bottom-deposit. It will probably
depend la1;gelyon the distribution of hydroids and such polyzoa as CcUaria.
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Eupag~&rusBernhardus. Ohart XII. This hermit crab is present on
grounds of all kinds, though it is most abundant on the sand and on
the gravel and sand grounds where the fauna is generally rich. Its
absence from Ground XIII., the gravel and mud one mile south-east of
the Eddystone, is somewhat unexpected, but it must be noted that only
one haul was made here (103): It is noteworthy that on the fine sand
grounds (I., II., IlL, IV., V., and VII.) the anemone Sagartia parasitica
was often associated with the hermit, whilst on all the other grounds
the anemone was absent (cf p. 459). Eupagurus Bernhardus was found
occupying the shell of Buccinum undatum on all grounds excepting on
the Bolt Head Shell Gravel (Ground XVI!.), where specimens were taken
(in hauls 106 and 107) in Fusus islandicus shells. The Buccinum shells
often had Hydractinia echinata upon them. .

DISTRIBUTION. Geogmphical. East Finmark, Norway, Sweden, Kattegat, Baltic,
British Ooasts, Meditcnahean (apparently not frequent).

Depth. Shore to 200 fathoms (Pocock, No. 96).

Bottom-deposit Metzger (No. 78) records E. Bernhm'dlls in the North Sea on sand,
on gravel, on shell, and on mud, generally however, on fine ground. Meinert (No. 75)
in the Kattegat on all kinds of ground, on cJean sand, on mixed deposits, and on pure
mud.

The distribution of this species is evidently little influenced by the nature of the bottom-
oeposit.

Eupagurus Prideauxii (Ohart XII.) differs somewhat in distribution on
the grounds investigated from E. Bernhardus, in that it is never found
on the fine clean sand of the outer and inner trawling grounds (I. and
II.). In other respects its distribution is practically the same as that
of E. Bernhardus. It is invariably associated with the anemone
Adamsia palliata.

DISTRIBUTION. Geogmphical. Mediterranean, Portugal, Bay of Biscay, English
Ohannel, Irish Sea, West of Scotland, Shetlands, Norway to Arctic Oircle (Marion, No.
74; Gounet, No. 31; Bonnier, No. 10; Walker, Nos. 111 and 112; Hoyle, No. 52;
Norman, No. 93). It is not recorded by Metzger in the North Sea, nor by Meinert in the
Kattegat.

Depth. From 10 or 20 fathoms to 140 fathoms (Gounet, Milne-Edwards and Bouvier,
No. 80).

Bottom.deposit. Milne-Edwards and Bouvier (No. 80) record E. Prideallxii five times
from fine sand, or muddy san!i, and twice from sand, gravel, and broken shell, at depths
from 30 to 140 fathoms in the Bay of Biscay. Marion (No. 74) records it in the Mediter-
ranean on coralJine grave], on muddy sand, and muddy gravels. Walker (No. Ill) iu the
Irish Sea on nullipore ground and on muddy gravel (20 fathoms).

Eupagurus cuanensis (Table VI.) is never found in large numbers on
the grounds examined. It is confined for the most part to the gravel
grounds in the neighbourhood of the Eddystone, but it was present in
only comparatively few hauls. It is recorded once from the Bolt Head
Shell Ground in haul 28. It is often found living in shells covered by
Subel'ites domuncula.
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DISTRIBUTION. Geographical. South and West Norway, Sweden, Kattegat, Irish Sea,
English Ohannel, Bay of Biscay, Mediterranean (Norman, No. 93; Meinert, No. 75;
Walker, No. 112; Bonnier, No. 10).

Depth. Shallow water to 200 fathoms (Walker, No. 112, p. 80).
Bottom-deposit. On nullipore ground ill Irish Sea (A. O. Walker), on shell sand, 30-50

fathoms, off Ooncarneau (Bonnier). Meinert records it in the Kattegat on clean sand, on
clean gravel, and on pure mud, as well as on the mixed deposits, sand, mud, and gravel,
or gravel, mud, and small stones.

Anapagurus laevis (Table Vr.). This species was sometimes taken in
considerable numbers. It was more frequent on the fine sand than
Eupag~wus cuanensis, but it was also taken on Grounds XI. and IX.,
where the deposit is a mixture of gravel and sand. It was most numer-
ous in hauls 104 (Ground 11.), 93 (Ground IX.), and 90 (Ground V.).
Its absence from Ground XIII. (gravel and mud) is noteworthy, as this
ground in many ways resembles IX., where the species was numerous.
On the Bolt Head Shell Gravel it was present in 27 only, a haul which
in other respects gives indications of being partly a fine sand ground.
On the Prawle Stony 9round it was taken in several hauls. On Ground
IX. Anapagurus was common in shells of TurTitella communis, and was
also inhabiting shells of Natica nitida, Mangelia gracilis, and Nassa
incTassata.

DISTRIBUTION. Geographical. Mediterranean, Azores, Bay of Biscay, English Ohannel,
Irish Sea, South-West Ireland, North Sea, Shetlands, Norway, Kattegat (Marion, Milne-
Edwards and Bouvier, Bonnier, Walker, Haddon, Metzger, Norman, Meinert). It is not
recorded from the southern part of the North Sea.

Depth. 5 fathoms (Metzger, No. 78) to 383 fathoms (Marion, No. 74).
Bottom-deposit. Marion records Anapagurus laevis on deep mud in the Mediterranean

(273 to 383 fathoms); Pruvot (No. 98) on coastal sand and on deep coral and mud (Medi.
terranean); Milne.Edwards and Bouvier (No. 80) on fine sand and on muddy sand in the
Bay of Biscay (74-98 fathoms), on gravel, sand, and broken shell at the Azores (71
fathoms); Metzger (No. 78) on stones (5-20 fathoms), on gravel and shell (12 fathoms), on
sand, on sandy mud, and on grey mud (50-80 fathoms) in the northern part of the North
Sea. Norman says it is common on the Haddock (soft) grounds in the Shetlands. Haddon
(No. 34) records it on coarse sand at the mouth of Bantry Bay (35-40 fathoms), and
Meinert (No. 75) on mud with sand or gravel (70-22 fathoms) in the Kattegat.

It seems evident from the above records, and my own observations
tend to confirm this, that Anapagurus laevis occurs most frequently on
sand or mud grounds.

P01'cellanalongicornis (Table Vr.). Like Galathea dispena this species
is found on all the grounds, aud was taken in practically every haul,
often in large numbers.

DISTRIBUTION.Geographical. Norway, Sweden, Denmark, .British Seas, Mediterranean
(Norm:tn, No. 93). Gourret (No. 31) states that it extends to the Canary Isles.

Depth. From low-water (Bell, No.9) to 100 fathoms (Bonnier, No. 10). Milne.Edwards
and Bouvier (No. 80) do not record it from any haul in the Bay of Biscay deeper than 10
fathoms.

Bottom.deposit. The species is recorded from all kinds of bottom, though, as in the case
of many other very common and widely distributed species, very few records are to
be found.
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Galathea dispersa was taken on all the grounds and almost in every
haul. It was most rarely found on the clean shell gravel grounds,
viz., Ground XVI., west of the Eddystone, and the Bolt Head Shell
Gravel Ground (XVI!.). It was most abundant where hydroids were
numerous.

DISTRIBUTION. Geographical. Norman (No. 93) gives South and West Norway,
British Seas, and Mediterranean. Milne-Edwards and Bouvier (No. 80) found it
commonly in the Bay of Biscay.

Depth. 5-140 fathoms (Milne.Edwards and j3ouvier).
Bottom-deposit. The synonymy of the species is too doubtful to permit of a detailed list

of references. Milne-Edwards and Bouvier took the species upon all kinds of ground iri
the Bay of Biscay.

Stenorhynchus longirost1'is. Chart XI. This species is most plentiful
on Grounds IV., III., and V., where the bottom-deposit is fine sand (see
Table V!.). It is less common on the still finer sands (Grounds I. and
II.). It is present, though not numerous, on all the gravels west of the
Eddystone with the exception of the clean shell gravel immediately
adjoining the rocks (Ground XVI.). It is scarce on the Bolt Head Shell
Gravel and on the Prawle Stony Grounds (XVII. and XVIIL).

The species is scarce or absent on those grounds on which branched
hydroids of more or less luxuriant growth are scarce or absent respec-
tively. It appears to be specially abundant where the prevailing
hydroid is Sert~da1'ella Gayi (e.g., Grounds III., IV., and V.), less
abundant where Halecium halecinum is the most characteristic repre-
sentative of the group, as on the West 'Eddystone gravels. My notes
are, however, not sufficiently full to establish this connection in detail
for all the hauls. .

Habits. The habit of this species of decking itself with bits of
hydroids and polyzoa for the sake of protection is well known. When
placed in a small aquarium with pieces of hydroid ~t will generally be
found clinging to the hydroid. Whether or not it spends most of its
time in a similar position in its natural haunts, or whether it is gener-
ally travelling about on the intervening patches of sand, I am not able
to say, though from what I have seen of its habits in confinement I
incline to the former view.

DISTRIBUTION. Geographical. Stenorhynchus longirastris has a distinctly southern
distribution. It occurs in the Mediterranean (Marion, No. 74; Gourret, No. 31; Norman,
No. 93), Canariesand Portugal (fide Gourret), north coast of Spain (A. Milne-Edwards
and Bouvier, No. 80), west coast of France (ditto and Bonnier, No. 10), north coast of

]france,Belgian Coast (fide Metzger,No. 78), south coast of Deyon and Cornwall,Irish
Sea (scarce, A. O. Walker), Clyde (Hoyle, No. 53). The Pommerania took it once in the
North Sea (south-east of Yarmouth), and it is not recorded from Norway nor from the
Kattegat. Bell (No.9) states that Embleton includes it in his list of Crustacea from
Berwickshire and North Durham. It is not recorded in Firth of Forth by Leslie and
Herdman (No. 43).

Depth. From 10 fathoms (Gourret) and 15 fathoms (A. O. Walker, No. 40, Vol. IX.,
p. 33) to 230 fathoms (Tmvailleur, No. 80, p. 5, footnote).
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Bottom-deposit. Milne"Edwards and Bouvier (No. 80), on gravel, sand, and broken
shell and on fine sand, more frequently on gravel and coarse ground (5 stations) than
on fine sand (2 stations) [Bay of Biscay and north-west of Spain, 30 to 150 fathoms].
Metzger (No. 78) on sand and shell (south-east of Yarmouth, 23 fathoms). Pruvot (No. 98),
on mud and sand below 25 fathoms. Marion and Gourret (No. 31), on sandy mud and
deep mud (20-100 fathoms). Stenorhynchus longirostris appears to be most frequent
amongst hydroids from about 20 to 50 fathoms. Its place is taken in shallower water
by Stenorhynchus phalangi1t1n, and in the North Sea this species seems to replace it even
in 30 to 50 fathoms (see p. 518). Its distribution appears to be only indirectly influenced by
the nature of the bottom-deposit.

lnachus dorsettensis. Chart XI. On the whole the distribution of

Inachus on the grounds under examination corresponds closely with
that of Stenorhynchus longirostris, though it has never been met with
in such great numbers as the latter species is when at its maximum.
On the gravels to the west of the Eddystone it is more frequent than
Stenorhynchus, though generally not represented by more than a few
specimens in a haul.

Habits. Inachus d01'settensisis usually taken with its legs and often
most of its carapace covered with growing sponges, compound ascidians,
and polyzoa (Scrupocellaria scruposa). Occasionally specimens of
Balanus are also attached to the carapace. It is a more sluggish
animal than Stenorhynchus longirostris, and it does not seem to spend
its time clinging to branching hydroids as that species probably does.

DISTRIBUTION. Geographical. Mediterranean, Portugal, West France, British Seas,
Kattegat, West Norway to latitude 62° N. Only taken by the Pommerania in North
Sea at one station (fide Norman, No. 93; Gourret, No. 31; Meinert, No. 75; Metzger,
No. 78; Bonnier, No. 10). Apparently not common in Irish Sea (A. O. Walker, No. 112).

Depth. From about 6 fathoms (Gourret) to 136 fathoms (Milne-Edwards and Bouvier,
No. 80).

Bottom-deposit. A. Milne-Edwards and Bouvier (Monacoexpeditions) record the species
from two stations on sand and gravel, and from seven stations on fine sand and ou muddy
sand. Metzger (Pom1nerania) records it once on sand and shell. Prnvot, No. 98 (at
Roscoff), from the lower littoral gravel. Gourret (at Marseilles), on gravels, on muddy
sand, and on sandy gravel. Meinert (No. 75) (Ha1wh expedition), generally on gravel
mixed with sand and mud; occasionally on pure mud or on clean sand. It thus appears
that the species may occur ou both gravel and sandy grounds, though according to the
results of the Monaco dredgings it is more frequent on sand. I find no record of its having
been taken on fine mud, but on grounds harder than this it appears to be distributed
without immediate reference to the bottom-deposit.

Maia squinado was only taken in two hauls, both on fine
grounds, in haul 56 on Ground III. and in haul 82 on Ground .1.
common amongst the rocks outside Plymouth Sound.

DISTRIBUTION. Geographical. Mediterranean (general and common), Canaries, Portugal,
West France, North France, southern and western coasts of England, and south coast of
Ireland (GoUlTet, No. 31 ; Bonnier, No. 10; Pruvot, No. 98; Bell, No.9). Not recorded
from North Sea nor from Irish Sea.

Depth. Shore (Gourret) to 50 fathoms (Bonnier).

Hyas coarctatus. Several specimens were taken on the fine sand
south of the Eddystone (Ground VI., hauls 101 and 102), one specimen
on the sandy ground east of the Eddystone (Ground IV., haul 39), and

sand
It is
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one on the fine sand Ground I. (haul 50). The species was taken in no
other hauls.

Habits. Most of the specimens were females carrying ova. They
were more or less completely covered with compound ascidians, polyzoa
(Sm'upocella1'iasm'uposa and Bicellm'ia ciliata), and large Balanus. In
one case several specimens of Ascidiella scahm were attached.

DISTRIBUTION. Geographical. An Arctic species, attaining both its maximum size and
abundance within the Arctic circle. It is one of the three species of Crustacea Brachyura
which are found in high latitudes (Norman, No. 93). It is circumpolar in distribution
(Meinert, No. 75). The species occurs on the eastern and western sides of the Atlantic as
follows :-Greenland, Labrador, Newfoundland, Norway, Sweden, North Sea (northern
part, seldom in south), Irish Sea, South-West Ireland, English Channel, Brittany (vide
Norman, Milne-Edwards and Bouvier, Meinert, Metzger, A. O. Walker, Pocock, Bell,
Pruvot). It does not extend into the Kattegat (Meinert), nOt'is it taken on the west coast
of France (Bonnier).

Depth. Shore (A. O. Walker, No. 112) to 250 fathoms (Pocock, No. 96).
Bottom-deposit. From the Irish Sea (A. O. Walker) Hyas coarctatus is recorded in stony

places (0-10 fathoms), on small gravel and shells (15 fathoms), on sand.vmud (30 fathoms),
and on nullipore gravel (15-18 fathoms). Milne-Edwards and Bouvier (No. 80) record it
from north of the Great Bank of Newfoundland on fine sand and small pebbles. Metzger
(No. 78), in the North Sea, notes it generally on mud and sand. Pruvot (No 98), on the
Brittany coast on gravel, and Meinert (No. 75), in 70 fathoms north of Skagen, on mud
and fine sand. In the case of this species also it seems clear that the nature of the bottom-
deposit is not a very' important factor in directly determining its distribution.

EU1'ynome aspera (see Table VI.). The only haul in which several
specimens of this species were taken was haul 93 (Ground IX.), on the
mixed gravel and sand west of the Eddystone. It was present in small
numbers (one or two specimens in a haul) on nearly all the other
grounds, both fine sand and gravel. The only grounds from which it is
not recorded at all are V., X., Xv., and XVI.

Habits. Not a burrowing species (Garstang, No. 29).
DISTRIBUTION. Geographical. A southern species, especially abundant in the Mediter-

ranean, where it is common on all kinds of ground from the shore to a depth of 140
fathoms. It is found on the coast of Portugal, west and north coasts of France, English
Channel, Irish Sea, south-west of Ireland, Shetlands (I:are, Norman, No. 90), south and
west of Norway; not recorded from North Sea, seldom in Kattegat (Marion and Gourret,
Bonnier, Milne-Edwards and Bouvier, Walker, Pocock, Norman, Metzger, Meinert).

Depth. In Mediterranean, shore to 140 fathoms (Gourret, No. 31); south-west of
Ireland, 315 fathoms (Pocock, No. 96). Shallowest depth recorded on British Coasts,
15 fathoms (Walker, No. 111).

Bottom-deposit. Gourret records Eurynome aspera in the Mediterranean from all kinds
of ground, on gravel, on sand, on muddy sand, and on mud. A. Milne-Edwards and
Bouvier (No. 80) found it on fine sand or mnddy sand nine times, on sand with gravel
three times in the Bay of Biscay and north-west of Spain. Walker (Nos. 111 and 112)
records it in the Irish Sea from nullipore ground, from "reamy" bottom (i.e., mud and
gravel), and from broken shell and small stones. In the Kattegat (Meinert, No. 75) it was
taken generally on gravel mixed with small stones or with sand, more rarely with mud.
It was seldom taken on pure mud. This is another example of a wandering species, the
distribution of which does not depend directly to any great extent upon the nature of the
bottom-deposit.

Portunus depumtm'. Chart XIII. Abundant only on Ground VI.
(three miles east of the Eddystone), which is a sandy ground with many
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shells. The species was also present, on Grounds III., Vr., and VIII.,
which are also fine sand, and scarce on XIV. and XIII., fine gravel
and coarse gravel with mud respectively. In Plymouth Sound it is
abundant on stony ground in 5 fathoms,

Habits. A gregarious species (Bell), which can swim rapidly. It
does not appear to burrow like many other species of this genus.
. DISTRIBUTION. Geographical. Mediterranean, Portugal, west coast of France, Channel
Islands, English Channel, Irish Sea (abundant), Clyde area, Shetlands (rare, Norman),
North Sea (once only, Pommerania), Kattegat (chiefly on deep mud), Norway to Arctic
circle (vide Gourret, Bonnier, Bell, Walker, Hoyle, Norman, Metzger, Meinert).

Depth. 3 fathoms (Walker) to 104 fathoms (Hoyle, No. 53).
Bottoln-deposit. In the Irish Sea Walker (Nos. 111 and] 12) records it as abundant on

stony ground in 3-7 fathoms. Metzger (North Sea, Ne. 78), on sandy mud in 69 fathoms.
Pruvot (Mediterranean, No. 98) on sand, on gravel, and on mud. Marion (Mediterranean,
No. 74), on mud and on muddy sand in 34-50 fathoms. Meinert (Kattegat, No. 75),
generally on pure mud, occasionally on mud with sand or gravel, occasionally on clean
sand. In this case again the species is found upon deposits of very different texture. In
shallow water (3-10 fathoms) it appears to inhabit chiefly stony ground.

P01-tunuspusillus (Chart XIII.) was most numerous on the Gravel
Grounds IX. and XI. to the west of the Eddystone. It was very rarely
obtained on the fine gravel ground XV., and on the fine sand grounds
IV., VI., and VII.. Occasional specimens were found on the Bolt
Head Shell Gravel and on the Prawle Stony Ground. The species was
never taken on the fine sand grounds T.,II., III., and V.

On the whole; therefore, on the grounds under investigation, Portunus
pusillus lives principally on gravel, a few wandering on to the sand
grounds immediately adjoining the gravel.

DISTRIBUTION. Geographical. Mediterranean, Canary Isles, Portugal, Bay of Biscay,
English Channel, Irish Sea, Shetlands, Norway to Lat. 62°, Sweden, Kattegat, North Sea
(Milne-Edwards arid ~ouvier, Norman, No. 93, Gourret, Bonnier).

Depth. Shore (rare, Bonnier, No. 10) to 98 fathoms (Milne-Edwards and Bouvier,
No. 80).

Bottom-deposit. Milne-Edwards and Bouvier record Portunus pusillus from the Bay of
Biscay on nullipore gr'ound, on fine sand, and on muddy sand. Metzger (No. 78), on stony
ground, on sandy mud, on gravel, and on sand. Pruvot (No. 98) mentions it on sand
and gravel, and on grave!. Bonnier (No. 10), on muddy sand. Gourret (No.3]), on mud, on
gravel, and on muddy gravel, and Meinert (Kattegat, No. 75), generally on mud mixed
with gravel and stones, occasionally on fine sand. .

Oorystes cassivelaunus (Chart XIII.) is found practically exclusively
npon clean fine sand, and is abundant on Grounds I. and III., or,
speaking more accurately,on the portions of those grounds which adjoin
each other. The hauls in which it was most plentiful are 91, 72, 57,
and 92, which it will be seen all lie near together. One specimen only
was taken on Ground II. (haul 22), and it was also met with on
Ground XVII. (Bolt Head Shell Gravel) in haul 27 only, probably
because this haul extended on - to the fine sand. The species is
entirely absent from all the Eddystone Gravel Grounds.
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Habits. The habit of Oorystes cassivelaiLnus of burrowing in fine
sand was recorded by several of the older naturalists (Couch, Gosse,
Robertson), and recently Garstang has made a special study of the
species in relation to this matter. He found that the crabs burrowed at
once in fine sand, but would not burrow in gravel. They came out of
the sand and became active at night.

DISTIUBUTION. Geographical. Mediterranean, Bay of Biscay, English Channel, Irish
Sea, West Ireland, southern part of North Sea only (not north of Scarborough) (Marion
and Gourret, Pruvot, Bonnier, Walker, Metzger).

Depth. Between tide-marks (Walker) to 30 fathoms (E. J. A.).
Bottom-deposit. GO/ystes cassivelaunus is recorded by Marion and Gounet (Mediter-

ranean, Nos. 74 and 31) on mud, rare; by Pruvot (No. 98), on mud and on sand; by
Metzger (North Sea, No. 78), on sandy mud and on fine sand; by Holt (West Ireland,
No. 48), on sand and on soft mud; by Walker (Irish Sea, Nos. HI and H2), on sand.

Gorystes cassivela~tnus is a good example of a burrowing species whose distribution is
directly controlled by the texture of the bottom-deposit.

Atelecyclus hetM'odon(Chart XIII.) was abundant on two grounds, on
Ground XIII., one mile east of the Eddystone, where the bott6m-deposit
is medium gravel mixed with a considerable amount of mud (see Table
II., Sample 103), and on Ground IX., three miles west of the Eddystone,
where the deposit is coarse gravel mixed with fine sand (see Table II.,
Sample 94). On the muddy gravel the specimens were both large and
numerous, on the sandy gravel they were numerous, though compara-
tively small. On the other grounds in the neighbourhood of the
Eddystone occasional specimens only were taken, generally in not more
than one haul, as follows: (Of. Chart XIII.), Ground XI. (one in 47,
one small one in 84), Ground X. (haul 42, small in 95), Ground VII.
(hauls 38 and 100), Ground XV. (one in haul 97), and Ground IV. (in
34 only). One specimen was also taken on the fine sand of the inner
trawling ground (I.) in haul 82. On the Bolt Head Ground (XVII.)
the species was taken only in hauls 27 and 28, which are the two hauls
on this ground furthest from the shore, and differ in other respects
from the remaining hauls. One or two specimens only were taken in
these hauls, and the bottom is described from observation of the
contents of the dredge as shells, broken shell, gravel, and sand. (At the
time the hauls were made the taking of proper samples of the deposit
with the canvas bag dredge had not been commenced.) On the Prawle
Stony Ground (XVIII.) Atelecyclus was taken in haul 45 only on a
bottom described as gravel, stones, and shells. (No sample taken.)

Habits. A burrowing species (Garstang, No. 29).
DISTRIBUTION. Geographical. Mediterranean, Portugal, Bay of Biscay, Brittany,

English Channel, South-West and West Ireland, Irish Sea, Shetlands (common), North Sea
(northern portion), Norway to Arctic circle (Marion and Gourret, l'ruvot, Bonnier, Bell,
Holt, Walker, Norman (No. 93), Metzger). It does not appear to have been recorded from
the southern part of the North Sea, nor from the Kattegat.

NEW SERIES.-VOL.V. No.4. 2K
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Depth. ShalJow water to 400 fathoms (Bourne, No. 11). Milne-Edwards and Bouvier
give several records between 50 and 100 fathoms.

Bottont-deposit. Marion (Mediterranean, No.7 4) found small specimens of Atelecycllls
on the mud at 100 fathoms. Gourret (Mediterranean, No. 31) records it from mud and
under stones. Milne-Edwards and Bouvier (Bay of Biscay, No. 80), from muddy sand
and from fine sand (50-100 fathoms). Walker (Irish Sea, No. 112), from broken sheJls
and small stones (22 fathoms). Metzger (North Sea, No. 78), from sand and shells (50
fathoms). Prnvot (Brittany, ~o. 98), from gravel and (Mediterranean) from mud, from
sand (30 fathoms) and from rocks and mud (shore);

These records are not very conclusive as to the nature of the ground which Atelecycl1l8
usuaJly frequents, but combining them with my own observ~tions there seems to be reason
for supposing that it likes muddy ground, but that the mud is generally mixed with a
coarser deposit. Occasionally it is found on fine sand.

Ebalia t~i1nefacta(Ohart XI.) is abundant on the coarse gravel mixed
with fine sand, which is found on the west side of the Eddystone
(Grounds IX. and XI.). It is constantly present, though in much
fewer numbers, on clean shell gravel grounds (XVI. and XVII.). One
specimen was taken on the fine sand, Ground II., haul 23, but this was
quite exceptional.

DISTRIBUTION. Geographical. Mediterranean, Portugal, Bay of Biscay, British Coasts,
Norway to Arctic circle (Gourret, No. 31; Norman, No. 93).

Depth. 25 fathoms (Metzger) to 98 fathoms (Milne-Edwards and Bouvier).
Bottont-deposit.Goodsir(fide Bell, No.9, p. 143) states that this speciesis generally

found on stony bottoms and on fishing-banks. Metzger (No. 78) records it once from the
Pornmerania dredgings in the North Sea on a bottom of sand and shells (25 fathoms).
Walker (No. 112) records it on nullipore ground in the Irish Sea, and Pruvot (No. 98)
on gravel at Roscoff and on coastal mud and sand in the Mediterranean. Gourret (No. 31)
found it on very muddy sand (26-36 fathoms, Mediterranean); Bonnier on shell sand and
coral bottom; Milne-Ed wards and Bouvier in the Bay of Biscay on muddy sand.

Ebalia t~ibeTosa. Ohart XI. The distribution of E. tubeToscion the

area under examination is almost exactly the same as that of E.
tumifacta. Single specimens have, however, been taken in addition on
Grounds VII., XIlL, and VI. A. O. Walker (No. 112, p. 98) has
drawn attention to the fact that these two species are almost invariab1y
taken together, and has expressed a doubt as to their specific dis-
tinction. The differences between them are certainly very slight.

DISTRIBUTION. Geographical. Mediterranean, Portugal, Bay of Biscay, British Coasts,
Norway to Arctic circle (Gourret, No. 31; Norman, No. 93).

Depth. Shallow water (2 fathoms, Gourret) to 90 fathoms (Milne-Edwards and
Bouvier).

Bottont-deposit. A. O. Walker (Nos. 111 and 112) records the species in the Irish Sea
on nullipore ground, on broken shell and small stones, on stones and mud, and on shells,
sand, and gravel. Milne-Edwards and Bouvier (No. 80) on muddy sand and on grey sand;
Gourret (No. 31), on muddy gravel, on muddy sand, and on gravel. Bonnier (No. 10), at
Concarneau, records it from the same grounds as E. tmne/acta.

Ebalia CTanchii (Ohart XI.) is only recorded on one ground in the
neighbourhood of the Eddystone, viz., Ground XI. (hauls 8 and 9). It
has been taken also on the Bolt Head Shell Gravel and on the Prawle
Stony Ground, but only in small numbers.
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DISTRIBUTION. Geographical. Mediterranean, Bay of Biscay, British Seas, Norway,
Kattegat (Gourret, Bonnier, Norman, Meinert).

Depth. 8 fathoms to 550 fathoms (Bonnier, No. 10).
Bottom-deposit. Gourret (No. 31) records the species in the Mediterranean from

muddy gravel aud sand, from coralline gravel, from muddy gravel, and from muddy sand.
Bonnier (No. 10) found it 'at Concarneau on the same kind of bottom as E. tumefacta.
Prnvot (No. 98), on gravel, on mud and sand. Milne-Edwards and Bouvier (No. 80),
on gravel, sand and broken shell, on fine sand, and on grey sand. Metzger (No. 78)
records it in the North Sea three times on sand and shell, once on fine grey sand, and
three times on mud and sand. Walker (Nos. 111 and 112) records it in the Irish Sea from
shell sand and small gravel, and Haddon (No. 34) on the south-west coast of Ireland on
coarse sand. In the Kattegat Meinert (No. 75) mentions it as occurring occasionally on
pure mud, generally on mud with gravel or sand. The species therefore clearly is most
plentiful on coarse deposits.

Gonoplax angulata. Chart XIII. (Following Fisher and Bonnier,
d. angulata and G. ?'homboidesare here treated as one and the same
species.) One specimen of this species only was obtained, on Ground V.
(haul 90), four miles north-east of the Eddystone. .As will be seen from
Table II., the bottom-deposit on this ground consists of sand of a some-
what coarser texture than the majority of the fine sands examined, but
containing at the same time a high percentage of silt (7 per cent.).

Habits. .According to Cranch "they live in excavations formed in
the hardened mud," and" their habitations, at the extremities of which
they live, are open at both ends." It is probably on account of this
habit that specimens of the species are so seldom captured.

DISTRIBUTION. Geographical. Mediterranean, Canary Islands, Bay of Biscay, English
Channel, Irish Sea, South-West Ireland (Gourret, Bonnier, Bell, Walker, Holt). It is not

recorded from the North Sea or from Norway.
Depth. Shallow water to 50 fathoms (Bonnier, No. 10).
BottO?n-deposit. A. O. Walker records Gonoplax on fine mud (45 fathoms) in the Irish

Sea; Holt (No. 48), on sand (45-48 fathoms) on the west coast of Ireland. Cranch (fide

Bell, No.9) found it in hardened mud (shore 1); Marion (No. 74), on mud; Gourret (No.
31), on muddy gravel and on mud. Bonnier (No. 10) states that at Concarneau the species

is frequently taken by lobster fishermen in their pots.

MOLLUSCA.

N01nenclat~we:-Lamellibranchiata . and Gasteropoda, Forbes and
Hanley, History of British Mollusca. For geographical distribution
I have relied largely on Gwyn Jeffrey's British Conchologyand on
Locard (TravailleuT et Talisman. Mollusca. No. 69).

Pholas parva. One specimen only, on the Prawle Stony Ground
(XVIII.) in haul 4. The animal was found, along with numerous
specimens of Pholadidea papy?"acea,boring in red trias rock.

The species is recorded boring in new-red sandstone, marl, clay,
and submarine peat (Jeffreys, No. 55). Montague found it in decayed
wood at Salcombe (Forbes and Hanley, No. 25). It appears to be a
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southern species, and has been recorded from Malaga and Algiers.
There are also records from the .Irish Sea.

Pholadidea papymcea. Like Plwlas parva this species was taken in
one haul only, viz., haul 4 on the Prawle Stony Ground. It was
p'lentiful in pieces of red trias rock.

The species is recorded by Forbes and Gwyn Jeffreys from new red sandstone or trias,
peat, submarine forest, sandstone, and hard clay. It has been obtained from the English
Channel, Irish Coasts, and west of Scotland (fide J effrcys, No. 55). The Talisman expedi-
tion took it in 60 fathoms west of Morocco (Locard, No. 69). It is found from low-water
mark (South Devon Coast) to 80 fathoms (off the coast of Antrim) [Jeffreys].

Saxicava 1'ugosa (Table VI.). The variety arctica was found on
grounds of all kinds attached to shells and similar objects, or to the
roots of hydroids.

Habits. The varieties arctica and minuta do not bore like the

common Saxicava, but are found attached to shells, etc., in deeper
water.

DISTRIBUTION. Geographical. Locard (No. 69), who regards S. arctica as a distinct
species, gives its distribution as coast of Finmark, Norway, England, France, Bay of
Biscay, and Mediterranean. The boring variety is found in a11parts of the world.

Depth. Shore to 700 fathoms (val'. arctica, Dauzenberg, No. 20).

Pandora obtusa [= P. inaequivalvis, val'. obtusa of Gwyn Jeffreys].
One living example only taken in haul 75 (Ground VIL). The bottom-
deposit is one of the coarser kinds of fine sand, and a large stone is
recorded in this particular haul.

DISTRIBUTION. Geographical. Gwyn Jeffreys (No. 55) distinguishes two varieties of
Pandora inacquivalvis; val'. tenuis, with a southern range from Algeria to Guerusey, and
north to Shetlands; val'. obtu,saranging from Spitzbergen to the Canaries.

Depth. Low-water to 100 fathoms, val'. temtis; between 85 and 100 fathoms (Shetlands)
[Gwyn Jeffreys]. Val'. obtusa, 7-50 fathoms. .

Bottom-deposit. In sand, Channel Islauds, at low-water; often among Zostem marina
(Jeffreys). Usua11yon muddy ground (Forbes, No. 25). In the British Association Report
(1850) Forbes records the species once from mud, twice from mud and stones, once froin
sand and gravel, twice from gravel, and once from nullipores.

Lyonsia nm'vegica. Taken once only alive in haul 7 on the Bolt Shell
Gravel (Ground XVII.). Shells were taken on Grounds XI., XIII., and
VII., all of them coarse grounds in the neighbourhood of the Eddy stone.

DISTRIBUTION. Geographical. Sea of Okhotsk, Iceland, Scandinavia, France, Mediter-
ranean, Madeira (Jeffreys).

Depth. Sha110w water (4 fathoms, Jeffreys; 7 fathoms, Holt, No. 48) to 100 fathoms

(Forbes, Brit. Assoc. Rep., 1850).
Bottom-deposit. Sand (Jeffreys); she11s, mud, corals, and weed (Holt); on she11s, stones,

and mud (Herdman, No. 40, Vol. IX., p. 37); on sand and mud, on stones and mud, on

gravel, and on sand (Forbes, Brit. Assoc. Rep., 1850); on mixed deposits (sand or gravel
and mud) [Petersen, No. 95]. From these records I should judge that the species was most
frequent upon muddy gravel or sand.

Bolen ensis has been represented by shells only. It is not unlikely
that the species occurs in water of 30 fathoms, though from what is
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known of its habits on the shore there is little chance of its being
captured by a dredge.

Solecurtus candidu8. Shells only have been occasionally taken.
DISTIUBUTION.Gwyn Jeffreys (No. 55) states that SolecuTtus candidz/,8is a very active

species which lives in sand exposed at low-water spring tides, and also at various depths
from 20-85 fathoms. Forbes and Hanley (No. 25) say that it probably buries deeply
in pure sand. It is a southern species, extending from the English Channel to the
Canary IsIands and Madeira, and is also present in the Mediterranean (Jeffreys).

Psammobia je1'roensis. Shells only have been taken of this species.

Psammobia costulata. One specimen only on the clean shell gravel
(Ground XVI.) immediately west of the Eddystone reef.

DISTRIBUTION. Mediterranean, Madeira, Canaries, British Seas, Norway (Jeffreys).

Tellina crassa. One living specimen only was obtained in haul 99
and one in 87, both on the clean shell gravel close to the Eddystone
rocks (Ground XVI). .

DISTRIBUTION. Gcogmphical. North Sea, French Coast, Gibraltar, and Gulf of Tunis
(Jeffreys, No. 55).

Depth. Low-water to 55 fathoms (ditto).

Bottonl-deposit. Forbes and Hanley say" that the species generaJly lives in the upper
part of the coralline zone in gravelly sand. At Herm, in the Channel Islands, it is found
in sand at low-water, and also in the Isle of Man. Forbes (No. 24, BTit. Assoc., 1850)
records it once on sand (35-40 fathoms) and once on gravel (40 fathoms). In the Liverpool
district it is recorded on small gravel with some melobesia (No. 40, Vol. IX., p. 33). The
species. appears therefore to prefer coarse ground.

Tellina donacina. Shells only in haul 9 (Ground XI).
A southern species, not extending further north than the west coast of Scotland; south

to Azores, Mediterranean, Red Sea (Locard, No. 69). The ChallengeI' dredged it on
volcanic mud in 450 fathoms off the Azores (Smith, No. 107).

Lutraria elliptica. Shells of this species were fairly common on all
shelly grounds. They were generally old and much bored by Oliona.

The species extends from Finmark to the Mediterranean, and occurs in soft mud from
low tide to 15 fathoms (Jeffreys). As the animal generally burrows very deeply in the
mud, it is most unlikely that it would be captured by a dredge.

Tapes vir,qinea. Although shells of this species, often very fresh,
were exceedingly common on all shelly grounds, living examples were
only rarely taken. These occurred on the fine gravel (XIV., hauls 41
and 88), on the clean shell gravel (XVI, haul 87), and on the Prawle
Stony Ground (XVIII., haul 29).
DISTRIBUTION. Geogmphical. Norway to Mediterranean, but its capital is in the

Celtic province (Forbes).
Depth. Shore to 145 fathoms (Jeffreys).
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) gives five records of the species

living on sand, one on shell and nullipores. Metzger records it from the Pommcmnia
expedition six times on stony or gravelly ground.

Venv,Sverrucosa. One living specimen only was taken in haul 76 on
Ground VII. The haul was apparently a mixed one, showing some
characters of Ground XIV. (fine gravel), and some of VII. (sand with
many shells).
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DISTRIBUTION. Geographical. A southern species extending north to south and west
Ireland, and south to Mediterranean, Canaries, Madeira, Cape Verde, and the Cape of Good
Hope (Locard, No. 69).

Depth. Generally in littoral and laminarian zone; seldom beyond coralline zone
(Locard). The Talisman took it off the Canaries in 100 fathoms.

Ve~~us easina. Shells only of this species were taken.
A southern species extending from West Norway to the Mediterranean, Madeira, and

Canaries, 5-145 fathoms (Jeffreys).

Venus st1'iatula [= Venus gaUina]. Shells only taken.
From Iceland to Mediterranean. Sandy gronnd, low-water to 85 fathoms (Jeffreys, No.

55). Forbes (No. 24) records it frequently on sand, and on sand and mnd; Metzger (No.
77) records it nine times on sand and shell 01' on sand and mud, and twice on mud;
Reincke (No. 39) finds it frequent in the neighbourhood of Re1igoland, chiefly on clcan
sand gl'Ound; and Petersen (No. 95) records it in the Kattegat on sand or on mixed
deposits.

Venusfasciata (Table Vl). A. few living specimens, chiefly on coarse
grounds, viz. :-Ground Xl, haul 9; Ground XVl, haul 13; Ground,
XVII., hauls 6 and 68; and Ground XVIIl, haul 45.

DISTRIBUTION. Geographical. From the North Cape to the Mediterranean (Jcffreys,
No. 55).

Depth. Shore to deepest water around British Coasts (Jeffreys); 100 fathoms (Hoyle,
west of Scotland, No. 52).

Bottom-deposit. Chiefly on gravel and gravelly sand in coralline zone (Forbcs and
Hanley). Metzgcr (No. 77) records it three times in the Pom1ncmnia dredgings, all on
coarse ground. From the Liverpool district (No. 40, Vol. IX., p. 33) it is recordcd on
small gravel and shell. Petersen (No. 95) took it in the Kattegat on gravel and on sand.

Venus ovata. The shells of this species were very pientiful on all
gravel and shell grounds. It was not, however, taken alive.

DISTRIBUTION. Geogmphical. From Finmark to Mediterranean and Azores.
Depth. Shallow water to 1046 fathoms (Porcupine expedition).
Bottom-dcposit. Forbes and Hanley state that the species has a preference for gravelly

sand. Forbes (Brit. Assoc., 1850) records it from all kinds of bottoms; generally, how-
cvcr, gravel or sand. Reincke states that it is the commonest lamellihraneh near Heligo.
land, and is frequent in muddy sand with shells and small stones at 16-32 fathoms. He
also finds it on coarse sand and mud. Metzger (No. 77) took it in the North Sea nine
times on coarse gronnd and four times on fine sand. Petersen (No. 95) found it in the
Kattegat on mixed deposits (on gravel and mnd, and on sand and mnd).

A1.temis exoleta. Two specimens were taken in haul 99 on the clean
shell gravel (Ground XVI.) close to the Eddystone rocks. Shells of
the species were also very numerous in the same haul, as well as on
several other shelly grounds.

DISTRIBUTION. Geogmphical. Finmark to Mediterranean.
Depth. Shore to 70 fathoms (Forbes, No. 24).
Botton~-deposit. Sandy ground (Forbes and Hanley). Forbeg (Brit. Assoc. Rep., 1850)

records it on shell and sand, on gravel, on nullipores, and on mnd, as wcll as on sand.

Oyp1'inaislandica. Shells only were taken on the grounds examined.
These were present on the ordinary shell and gravel grounds, and also
on Ground II., a fin~ sand ground upon which shells were not numerous.

DISTRIBUTION. Geographical. Lapland, Iceland, Finmark, Norway, British Seas,
French Coast, Bay of Biscay: also on the coast of New England. This is a distinctly
northern species [fidc Locard, No. 69].
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Depth. Shallow ,,,ateI' to 1150 fathoms (Pm.cztpine).
Bottmn-deposit. Generally on muddy sand (Jeffreys, Forbes and Hanley, Metzger,

Heincke, No. 30). .

Circe 1ninima. One specimen in haul 76 on Ground VII., south-west

of the Eddystone. This haul was probably first on gravel and then on
fine sand with shells.

DISTRIBUTION. Geographical. Finmark to Mediterranean, Azores, Madeira, and
Canaries (Jeffreys, No. 55, and Dauzenberg, No. 20). Not recorded by Metzger in the
North Sea, nor by Petersen in the Kattegat.

Depth. 5 to 704 fathoms (Jeffreys and Dauzenberg).
Bottom-deposit. Forbes and Hanley state that Circe ?ninima occurs on nullipore and

broken shelL Forbes (Brit. Assoc., 1850) records it generally on sand, on gravel, on nulli-
pore, and on shell, once on sandy mud. The Challenger took the species off the Azores in
450 fathoms on volcanic mud (Smith, No. 107).

Astarte s1dcata. Taken in three hauls only, viz., 95 (on Ground X.),
73 (on Ground XIV.), and 103 (Ground XIII.). Several specimens were
captured in haul 95; in the other two hauls only one in each. Shells
were found on Grounds X., XIV., and XVI.

The bottom-deposit on the grounds where the living specimens were
obtained is in all cases gravel, mixed with fine sand and mud (see
Table II.).

DISTRIBUTION. Geographical. Lapland, Finmark, Norway to the Canaries. Rare in
the Mediterranean (Locard, No. 69).

Depth. 7 to 1380 fathoms (Porcupine).
Bottom-deposit. Forbes and Hanley and Gwyn Jeffreys state that the species lives in

muddy sand and in sand and mud. Forbes (Bj'it. Assoc., 1850) records it generally from
coarse ground (nullipore, shell, gravel), as well as from sand, sandy mud, and once from
mud. Metzger (No. 77) records it in the Pornrnerania dredgings seven times on coarse
ground, once on mud. Herdman dredged it in Kors Fjord in 89 fathoms, the dredge
coming up half full of mud and stones (No. 40, Vol. VI. p. 80). The same author
also records the species 1~ miles west of Contrary Head in the Isle of Man on muddy sand
with stones, and where there were many ophiurids. This ground must be very similar
to the grounds upon which the species was taken near the Eddystone. Haul 95, where
it was most abundant, was on Ground X., the special feature of which is the abundance
of Ophiothrix fragilis, which generally nearly filled the dredge.

Cardiu1n echinat1tm. Ohart XIV. Although only one living speci-
men of the species was obtained, the distribution of the shells is in this
case so characteristic that there can be little doubt that it affords some

indication of the distribution of the living molluscs. The one living
specimen was obtained in haul 75 on Ground VII., south-west of the
Eddystone. As has been pointed out already (see p. 389), fresh shells of
Cardiu1n echinat1t1nare a characteristic feature of the fine sand of the

outer and inner trawling grounds (I. and II.), where they are constantly
taken, and are the only shells of any size found on those grounds.
Similar fresh shells are also frequent on the fine sand ground (VI.) three
miles south of the Eddystone. The shells are somewhat less numerous
on Ground VII., where the sand is coarser, and they are occasionally
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taken on the various grav~l grounds west of the Eddystone, but on these
latter the valves are generally separate, old, and worn. From what we
know of the habits of the species in other localities the conclusion seems
justified that the animal really lives on the fine sand (Grounds 1., II.,
and Vr.), but that it lives too deeply buried in the sand to be captured
by the dredg~. .

DISTRIBUTION. Geogmphical. Greenland, Scandinavia, British and French Coasts,
Mediterranean, and Canaries (Jeffreys, No. 55).

Depth. 5-100 fathoms (Jeffreys).
Bottom.deposit. Forbes and Hanlcy (No. 21') give muddy ground, sandy mud, and

muddy gravel. Metzger (No. 77), in the Pommemnia dredgings, records young living
specimens (10-15 mm.) on sandy mud and empty shclls on fine sand. Heincke (No. 39)
states that large empty shells are frequent on muddy ground, on which small living
specimens are generally taken. In the Liverpool district fresh, large shells are abundant.
An immense number of shells and some live specimens were thrown up at Southport,
wherc the shore is sandy, in January, 1891 (No. 40, Vol. VI., p. nO).

Two species closely allied to Oardium echinatum have been distin-
guished by conchologists, namely, O. aculeatum and O. tubenulat~tm.
The three species are said to differ somewhat in the relative proportions
and solidity of the shell and in the length of the spines. These latter,
which furnish the most characteristic distinguishing features of the
three species, are long, curved, and sharp in O. aculeatum, short and
stout in C. echinatum, and more like tubercles in O. hlbe1'culat~trn.

With regard to the habits of the two latter species the following quota-
tion from Mr. A. R. Hunt's paper (No. 54) on "The Influence of Wave
Ourrents on the Fauna inhabiting Shallow Seas" is important :-" The
large cockle, Oardium aculeatum, is abundant in fine muddy sand off
Paignton in Torbay. In this deposit the long spines of this species are
of service to increase its holding powers. An allied species, O. tubercu-
latum, whose shell is rough and ribbed but not spined, dwells in hard
sand at and below low-water mark oft' the same place. The two species
are not commonly found living together, though I have found specimens
of C. aculeatwn that had been washed in from sea, and their spines
denuded in the process, living side by side in hard ground with O.
tubenulatmn. In both these species the rough shells tend to prevent
the molluscs being readily dislodged by the waves. Each species keeps
to the ground best suited to it. The spines of O. aculeatum would
apparently be. too great an impediment in burrowing in the hard sand,
whereas the spineless shell of 0; tubercttlatwn would afford insufficient
hold in the soft sand. A very slight advantage from form or sculpture
might be of great importance in saving the cockles from local extinction;
for in the case of Torbay the struggle for existence is so severe that both
species are occasionally washed on shore in sufficient quantities to be
carted away for manure."

OU1'dium echincttulILis a!1 intermediate form standing between O.
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aculeatum and a. tUberculatum, and specimens are constantly taken,
which are very difficult to distinguish from one or other of these
forms. The fine sand in which Oardium echinat~Lm lives on the

Eddystone Grounds could hardly be described as fine, muddy sand, as
it contains a comparatively small quantity of silt, and it seems pro-
bable that the species lives in sand intermediate in texture between
that described by Hunt as occupied by O. aculeatum and by O. tube?'-
culatum. The case is one of those in which it is extremely difficult
to decide whether we are dealing with one species, which grows in
a different manner according to the nature of the ground which it
occupies, or with three closely-allied species, each specially adapted
to sand of a particular texture. Such questions can only be settled
by experimental breeding of the species.

Oardium norvegicurn. The distribution of this species is shown on
Chart XIV. and should be contrasted with that of Oa?'dium echinatu1r/'

(fresh shells). The species is most abundant on Ground XIV., which
is a fine gravel ground. It extends on to the grounds immediately
surrounding this, but is not abundant on the coarse gravel mixed with
fine sand, one living one only being taken on Ground IX. Living
specimens were also taken on Ground IV., which in other features
indicates the influence of fine gravel as well as sand.

DISTRIBUTION. Geographical. Finmark, British Coasts to Mediterranean, Azores
(Locard, No. 69), Madeira, and Canaries (Jeffreys, No. 55).

Depth. 10 or 15 to 1200 fathoms (Talisrna;t, No. 69).
Bottom-deposit. Forbes and Hanley state that the species occurs on sandy or gravelly

bottoms; Forbes (No. 24, Brit. Assoc., 1850) records it from shell; Gwyn Jeffreys says
that it is found on sandy and nullipore bottoms. Metzger (No. 77) gives three records
from the P01111neraniadredgings, viz., on stony ground, on fine sand with small balls
of mud, and on fine sand with pieces of shell. From the Liverpool district the species
is recorded from small gravel and shells (No. 40, Vol. VI., p. 110). Petersen (No. 95)
says that in the Kattegat the species seems to prefer sand to soft, mixed grounds.

From the above records it is, I think, clear that this species is found
especially on coarse ground, such as broken shell and nullipore ground.
a. norvegicum, which has a perfectly smooth shell, may therefore be
regarded as completing the series presented by O. aculeat~Lm,with long
spines, living in fine muddy sand; O. echinatun~, with stout spines,
living in fine sand; and O. tubm'culatum, with tubercles, living in
" hard" sand.

Montacuta substriata. This mollusc was invariably found attached
to the spines of Spatangus purpureus, the position in which it is
commonly found. Gwyn Jeffreys states that it sometimes occurs also
on EchinocMdiu?n cm'datum and on other sea-urchins.

DISTRIBUTION. Finmark to Mediterranean.

Kellia suborbiculaTis. Table VI. This species, taken on Grounds VII.,
IX., X., and XIV., west of the Eddystone, was generally found living
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in fine mud in the interior of dead lamellibranch shells, the valves
of which had remained together.

DISTRIBUTION. Gengmph-ical. Fimnark to Mediterranean and Oanary Islands (Jeffreys).
Kerguelen Islands (Challenger, No. 107).

Depth. Low-water to 809 fathoms (Porc~tpine).
Bottom-deposit. Both Forbes and Hanley, and Gwyn Jeffreys mention the habit of this

species of living in the mud inside dead bivalves. Jeffreys also states that it is sometimes

found under stones at the lowest range of spring tides, sometimes in the excavations made
by other animals in rocks

Modiola sp. Small specimens of Modiola, which I am inclined to
regard as young Modiola modiolus, were frequently taken attached
to shells and at the roots of aeUaria, hydroids, etc. Modiola barbata
has also been recorded.

NUGulantldeus. Two living specimens- only were taken, one in haul
76 (Ground VII.) and one in haul 103 (Ground XII!.). The former
haul (76) is probably a mixed haul, first on fine gravel and then on
somewhat coarse sand. Haul 103 is on gravel mixed with a good
deal of mud. Empty shells were taken on Grounds VI., XII!.,
and XIV.

DISTRIBUTION. Geogmphical. Lofoten Islands; British Ooasts, etc., to Morocco and
the Mediterranean (Locard, No. 69).

Depth. 3 fathoms (Jeffreys) to 219 fathoms (No. 61, Candan expedition).
Bottom-deposit. Forbes and Hanley (No. 25) state that Nucula mWlCitSfrequents coarse

bottoms (7-10 fathoms) and gravel, or muddy gravel to 90 fathoms. Forbes (No. 24,
BJ'it. Assoc.,1850)recordsit from gravel, from stony ground, from nullipores,from sand,
and occasionally from mud. Gwyn Jeffreys says it is common on sand and gravel.
Metzger (No. 77) records it on sand and shell, on mud and sand, on fine sand and
on mud. Heincke (No. 39) states that at Heligoland the species, is very common on
fine muddy sand with shells and small stones, where it is associated with Venus ovata,
Cardiltrn fasciatmn, and Trochns tnmidns. Petersen (No. 95) -records it from mixed
deposits (muddy sand and gravel). On the whole, therefore, we may conclude that
the natural home of the species is npon gravels and coarse sand mixed with mud. The
following species (N. nitida) is found largely on fine sand as well as on coarser ground.

NUGula nitida. This was only taken once, viz., on the outer
Eddystone Trawling Ground (II.) in haul 104. It was obtained in the
sample of fine sand brought up with canvas bag dredge. This explains
why it was not seen in the other hauls on Ground II. Several living
specimens were buried in the fine sand (for the composition of this sand
see Table Il.), and its shells were very numerous.

DISTRIBUTION. Geographical. Greenland, Norway, British Ooasts to Mediterranean
(Jeffreys, No. 55). '

Depth. Low tide-mark to 86 fathoms (Jeffreys); to 100 fathoms (Hoyle, No. 52).
Bottom-deposit. Forbes and Hanley state that the species occurs on sand in shallow water,

whilst Gwyn Jeffreys says only that it is found with Nucula nuclCits, but is neither so gener-
ally diffused nor so plentiful. Forbes (Brit. Assoc., 1850), gives several records, the majority
(eight) being on eoarse ground, whilst four are on sand or on sandy mud. Metzger
(No. 77) mentions it twice in the POJ11'1nemnia dredgings on grey calcareous mud and on
mud. Petersen (No. 95) say. that in the Kattegat Nnculix nitida is never found on the
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mud (" clay"), is occasionally met with on sand and mud, but that it prefers clean sand.
Heincke (No. 39) states that near Heligoland it is frequent on pure mud, or mud with a
little sand mixed, and that it only occasionally occurs with N. nucleus.

It must be admitted that the above records are not very consistent, and cannot be held
to afford much confirmation of the idea that N. nucle1ts is a coarse ground species (gravel,
broken shell, nulJipores, etc.) whilst N. nitidct prefers fine sand.

Arca tetragona. A few small specimens attached to shells, etc., on,
the Bolt Hea~ Shell Gravel (XVII.) and on the Prawle Stony Ground
(XVIII.).

DISTRIBUTION. Geographical.
(Jeffreys).

Depth. Shore to 450 fathoms (Challenger, No. 107); to 704 fathoms (Monaco expedi-
tion, No. 20).

Bottom-deposit. Crevices of rocks and chinks of old shells (Forbes and Hanley).

Finmark to Mediterranean, Azores and Canaries

Pinna pectinata. Shells only of this species were obtained. Small
single valves were moderately frequent on the Eddystone Grounds.

DISTRIBUTION. Geographical. British Coasts to Mediterranean and Canaries. On
British Coasts it appears to be only common in the western portion of the English
Channel.

Depth. Low spring tides to 320 fathoms (Porcupine).
Bottom-deposit. In muddy and sandy gravel (Jeffreys). According to Forbes and

Hanley, Montagu found the species in Salcombe Bay at low spring tides, sticking in the
gravel with the valves upright, the broader end about one inch above the surface.

Pectunculus glycimeris. Chart' XV. Both living specimens and shells
of this species were abundant on the Bolt Head Shell Gravel (Ground
XVII.) and on no other ground. One small living specimen was
obtained on the Prawle Stony Ground (XVIII.) in haul 29, and another
small one in haul 97 on the fine gravel (Ground XV.) east of t4e .
Eddystone. Shells were occasionally taken on the gravels west of the
Eddystone (see Table VI.), but they were never abundant. Tubiclava
cornucopiae is often found growing on the posterior end of living
examples of this bivalve (see p. 445).

DISTRIBUTION. Geographical. Lofoten Islands to Mediterranean, Madeira, and
Canaries. .

Depth. 7 fathoms (Jeffreys) to 250 fathoms (Porcupine).
Bottom-deposit. Forbes and Hanley say of this species that it is gregarious and prefers

a nullipore bottom. Forbes (Brit. Assoc., 1850) gives records from sand, gravel, nullipores,
and mud and stones. Gwyn Jeffreys says it occurs on sandy and shelly gravel and on
nullipores. Pectunculus glycirneris is not recorded by Metzger in the North Sea, nor by
Petersen in the Kattegat. In the Liverpool district it is recorded on nullipore ground
(No. 41, p. 319), on stones, sea-weeds, and dead shells (No. 41, p. 323), on shells, stones,
and echinoderm spines (No. 40, Vol. VIIL, p. 20), and on shells, sand, and gravel (No.
40, Vol. IX., p. 34). It is clearly very genera1Jy confined to coarse grounds. .

Lima Loscombii. Chart XV. This species was most numerous in
haul 10 on the clean shell gravel north-west of the Eddystone (Ground
XVI.), and several living specimens were taken in haul 46 on the
coarse gravel and sand of Ground XI. In both these hauls the shells
were also numer?us. Single living specimens were taken in hauls 35
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and 41 (Ground XIV.), haul 75 (Ground VII.) and haul 93 (Ground
IX.), all of them coarse grounds to the west of the Eddystone.

In one haul on the Bolt Shell Gravel (haul 27, Ground XVII.)
several specimens of the species were taken, but it was not captured
alive in other hauls'in the neighbourhood of Bolt Head and Prawle.

No specimens were taken on any of the fine sand grounds.
DISTRIBUTION. Geogmphical. Greenland, Iceland, Scandinavia to the Mediterranean,

Azores, and Madeira (Jeffreys, No. 55, and Locard, No. 69). Tristan da Cunha
(Challenger).

Depth. Shore at low-water (Forbes and Hanley) to 1480 fathoms (Porcupine).
Bottom-deposit. Forbes and Hanley state that Lima Loscombii occnrs on gravel, on

nullipores, and on scaIlop-banks. Forhes (Brit. Assoc., 1850) gives eight records, all on
gravel, on shell, on nullipore, or on stony ground. Gwyn Jeffreys says it lives on sandy or
graveIly ground. Metzger (No. 77) records it once only in the P01nmerania dredgings
(Hongesuud Scharen) on stony ground. In the Liverpool district it is recorded on
nullipore ground (No. 41, p. 319) and on "reamy bottom" (i.e., sand or gravel mixed
with mud). Petersen (No. 95) found it in the Kattegat eight times on muddy gravel,
four times on sand and mud, and four times on mud or pure mud (" Slik" or "Ren Slik ").
The Challenger (No. 107) took it off the ~zores in 450 fathoms on volcanic mud.

From the above records it appears that the species is usually found on coarse ground
often, if not generaIly, mixed with mud, but that it may occur also on mud.

With regard to the nest-building habit of Li-ma Gwyn Jeffreys says that this species (L.
Loscombii) seldom makes a nest, although specimens in nests have been seen both by
himself and by Sars. He remarks further that "in all probability this habit depends on the
nature of the sea-bottom. 'When the latter is soft mud the Lima can partly bury itself,
and does not require to be otherwise protected from its voracious enemies. The haddock
seems fond of it, the sheIls being often found in its stomach."

Pecten maximus. Ohart XlV. Moderately abundant on the various
gravel grounds in the neighbourhood of the Eddystone, two or three
specimens being generally taken in each haul of the dredge. It was
most numerous on Ground IX., where the bottom-deposit is coarse
gravel mixed with fine sand. The species was entirely absent from the
fine sand grounds and from the Bolt Head shell gravel. On the Prawle
Stony Ground one small specimen only was obtained (in haul 4).

DISTRIBUTION. Geographical. Norway, British Seas, France, etc., to Azores, Madeira,
and Canaries (Jeffreys, No. 55 ; Locard, No. 69). The species does not appear to be common
in the North Sea. Metzger (No. 77) gives no records from the P01nmerania North Sea
dredgings, and Heincke (No. 39) does not record it from Heligoland. Forbes and Hanley
state that Bean took only three alive during very many years at Scarborough. It is scarce
in the Kattegat (No. 95).

Depth. ShaIlow water (Forbes and Hanley, 3 fathoms) to 848 fathoms (Locard, No. 69,
Azores).

Bottom-deposit. Forbes (Brit. Assoc., 1850) records living Pecten 'InlIZimus twice from
shell, once from gravel, once from sand. Metzger (P01nmemnia expedition) gives one
record (Solsvig, 0-20 fathoms) on stones and bivalve shells. Petersen (No. 95) found it
three times in the Kattegat on gravel and small stones, on shell gravel, and on gravel, mud,
and stones. In the Liverpool and Isle of Man districts P. maximus is recorded on nullipore
ground, on fine gravel, on muddy sand and stones, and on sand and shell fragments (No.
40, Vol. IX., pp. 33 and 34; No. 41, p. 319). In the record on muddy sand and stones it
is stated that many ophiurids were present, which indicates a similarity with the gravels
to the west of the Eddystone, where we have obtained the species. In the Isle of Man
haul, on saud and shell fragments, Pect'l61!CulltSglyei11!C1'iswas also taken. On the grounds
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described in the present report P. glyci1ncris was only llumerous on the Bolt Head shell
gravel, and on this ground P. rnaxinUlS was never taken. The above records show that
Pecten rnaxirnusis generallyfound on coarseground, especiallywhere there is a considet-
able admixture of mud.

Pecten opercularis. Chart XIV. This, as is well known, is a gre-
garious species often occurring in large shoals or flocks. These shoals
are often of comparatively limited size, so that two hauls near together,
and taken on what have been regarded as the same ground, have differed
very much'in the number of P. ope1'culariscaptured. The species was
taken in larger or smaller numbers on each of the eighteen grounds into
which the district examined has been divided, and Chart XIV. indicates
roughly the relative frequency upon the different grounds. The species
is most numerous on the Eddystone gravels and on the sand imme-
diately outside these. The largest beds occurred on Grounds IV., IX.,
and XIV. On the fine sand of the outer trawling ground (Ground II.)
many specimens were captured in one haul only, viz., haul 24. On the
Bolt shell gravel and on the Prawle Stony Ground P. opercularis was
never numerous, and was generally not taken at all.

On all the Eddystone Grounds young Pecten ope1'Cularisfrom about
0'5 mm. breadth were abundant, attached to hydroids (especially
Halecium halecinum and Sertularella Gayi), wherever these were
common, both on gravel and on fine sand bottoms.

DISTRIBUTION. Geographical. Norway to Mediterranean, Azores, Madeira, and Canaries
(Locard, No. 69).

Depth. 5 fathoms (Forbes and Hanley) to 1457 fathoms (Porc1lpine).

Bottom-deposit. The records, which are fairly numerous for this species, indicate that
the mollusc may occur on both coarse and fille bottoms, on gravel, on sand, or on mud.
In the Kattegat Petersen (No. 95) found P. operc1dw'is chiefly on the mixed deposits and

not on the pure mud. On the latter P. radiatus was the frequ.ent species.

Pecten tig1'imls (Table VI.). Living specimens of this species were
not abundant, one or two in a haul being the largest number taken.
Shells also were not very numerous. The living specimens were for the
most part taken on coarse ground. .

DISTRIBUTION.Geographical. Iceland, Scandinavia, British Seas to Vigo Bay (Jeffreys,
No. 55).

Depth. 7 fathoms (Jeffreys) to 106 fathoms (Pommerania, No. 77).
Bottom-deposit, Forbes and Hanley state that the species is found on shells, gravel, and

sandy mud. Forbes (No, 24, Brit. Assoc., 1850)gives seven records on nullipore, on
gravel, or on shell, three on sand, one on sandy mud, and one on mud. Gywn Jeffreys
says that the species is found on a sandy bottom mixed with gravel. Metzger (No, 77)
records it three times on stony ground, once OIlsand, and Ollceon mud. Petersen (No. 95)
found Pecten tigrinus (living) in the Kattegat three times on gravel or shell, five times on
sand and mud, and once on mud. In the Liverpool district it is recorded on shell and
gravel (No. 40, Vol. IX., p. 33). The speeies may be found on either gravel, on sandy
mud, or on mud, and its distribution seems to be little influenced by the nature of the
deposit.

Anomia ephippium and Anomia patelliformis. These two species are
found on 311grounds where they can find suitable places of attachment.

I
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These they find least frequently on the fine sand grounds. Anomia is
taken attached to stones, shells-both living and dead-worm tubes,
and various crabs, especially Inachus dorsettensis and Hyas coantatus.

DISTRIBUTION. Geogmphical. A. ephippiu11L-Icelalld, Finmark, Lapland, Norway,
West Europeto Madeiraand Azores; Labrador, Brazil,Cuba,and Corea(fide Locard,No.
60). A. patelliformis-Lofoten Islands to Azores, North-East America (ditto).

Depth. A. ephippil/m-Low-water (Jeffreys) to 1118 fathoms (Lightning, fide Locard,
No. 69). A. patellifornds-10 fathoms (Jeffreys) to 771 fathoms (Porcupine).

Bottom-deposit. The authors for the most part state simply that the animals are found
attached to stones and shells.

Chiton asellus. On all grounds where there are suitable objects, shells,
stones, etc., upon which it can -fix. Least frequent on the fine sand
grounds. A favourite locality is on Lepralia foliacea when that polyzoan
is present.

DISTRIBUTION. Geogmphical. Greenland, Iceland, Scandinavia, British Seas, Vigo
Bay, Mediterranean (Jeffreys). .

Depth. Laminarian zone to 145 fathoms (Jeffreys).
Bottom-deposit. Thc authors all state that a. aselhls is common on shells and stones.

Chiton discrepans. Two specimens (flesh-colol1red)were found on the
Prawle Stony Ground (XVII!.), on red trias rock, in haul 4.

Gwyn Jeffreys states that this species is found in the Channel Islands, Cornwall, French
Coast, and ill the Mediterranean, from low-water to 25 fathoms.

Dentaliurn entalis (Ohart XV.) has been obtained on all fine sand
grounds upon which the dredge, fitted with a canvas bag, has been used,
with the exception of haul L04 on the fine sand of the outer trawling
ground (Ground II.). It is seldom captured by th~ ordinary dredge or
by the trawl. Occasionally only on gravel grounds.

DISTRIBUTION.Geographical. Iceland, West Europe to Mediterranean, State of Maine,
and North-West America (Jeffreys).

Depth. 3 fathoms (Jeffreys) to 300 fathoms (Herdman, No. 40, Vol. vr., p. 82).
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) records it thirteen times from gravcl,

shell, or nullipore bottom, seven times from sand, six times from sandy mud, five times
from mud. Metzger (No. 77) records it generally from muddy sand in the North Sea.
Petersen (No. 95) in the Kattegat from deposits containing a considerable admixture of
mud (" stffirkt lerblandet Bund "). Herdman records it from mud at 200 fathoms in
Norway (I. c., p. 80).

Pileopsis hunga1'imts. This species has been taken only on the gravels
west of the Eddystone (Grounds XI., IX., X., and XIV.) and on the
Bolt Head Shell Gravel '(XVII.). It is found attached to shells.

DISTRIBUTION. Geographical. Iceland, Finmark to Gibraltar, and Mediterranean
(Jeffreys).

Depth. 7-145 fathoms (ditto).
Bottom-deposit. The authors agree in stating that the species occurs on rocky and stony

ground or on shells.

Ernarginula reticulata (Table VI.) = E. fissnra of Jeffreys. Very
constant, but seldom in .great numbers, on all the grounds where
shells (upon which it creeps) are plentiful.
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DISTRIBUTION.Geogmphical. Finmark to Mediterranean and Canaries (Jeffreys, No. 55,
and Locard, No. 69).

Depth. Shore to 809 fathoms (Porcupine).
Bottom-deposit. Forbes (Brit. Assoc., 1850) gives many records, all on coarse ground.

Metzger (No. 77) found it on stony ground and Petersen (No. 95) on mixed deposits.
Gwyn Jeffreys says it occurs everywhere on shells and stones from low-water to 145
fathoms.

Emarginula rosea. Once only, in baul 8, on Gronnd XI.
DISTRIBUTION. Geogmphical. South Coast of England, French Coast, awl in the

Meditcrranean (Jeffreys).
Depth. 7-25 fathoms (Jeffreys).

Bott01n.deposit. Forbes (Brit. Assoc., 1850) gives two records, on gravel and nullipores
and on shell.

Trochus granulatus. On the Eddystone Grounds this species was
taken on IX., XL, and XIII., alJ of them with a bottom-deposit of coarse
gravel mixed with sand or muddy sand. One specimen was also taken
on the Bolt Head Shell Gravel (XVII.) in hanl 27, where the bottom is
recorded as shells, broken shells, gravel, and sand.

DISTRIBUTION. Geographical. Scottish and English Coasts, France, Spain, Canaries,
Madeira, and Mediterranean (Jeffreys, No. 55 ; Locrlrd, No. 69).

Depth. Coralline zone to 2105 fathoms (Tmvailleur, Locrlrd).
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) gives three records, on shel1, on

mud and stones, and on gravel.

Troch1(Szizyphinus. The small deep-water variety of this species was
occasionally taken, viz., on Gronnds XIV. (fine gravel) and XVII. and
XVIII., the Bolt Head Shell Gravel Ground and the Prawle Stony
Ground respectively.

DISTRIBUTION. Geographical. Finmark to Canaries and Mediterranean.

Depth. Shor.e to 450 fathoms (Challenger, No. 107).
Bottom-deposit. The chief habitat is on sea-weeds :;tnd rocks on the shore and in

the laminarian zone. Records from deeper water by Forbes (Brit. Assoc., 1850) are from
all kinds of bottom. The Challenger specimen was from volcanic mud off the Azores.

Tur1'itella communis. Ohart XV. Both shells and living specimens
of this species were numerous on Ground IX. (hauls 93 and 94), which
has a bottom-deposit composed of a mixture of coarse gravel and fine
sand. The only other haul in which living specimens were taken was
haul 39 on Ground IV. (three miles east of Eddystone).

DISTRIBUTION. Geograph'ical. Lofoten Islands to Mediterranean (Jeffreys, No. 55).
Depth. 5-100 fathoms (Jeffreys). Forbes and Hanley say that it occurs in immense

numbers in some places in 7-10 fathoms. In 219 fathoms (Koehler, No. 61).
Bottom-deposit. Forbes and Hanley (No. 25) state that the species lives especially in

muddy and weedy localities. Forbes (Brit. Assoc., 1850) gives nine records on mud mixed
with stones, gravel, or sand; eight on gravel or stones or nullipores; four on sand.
Metzger (No. 77) gives five records from the Pon~rneraniadredgings on sandy mud, one on
mud, one on stones, and one on sand, shells, and smal1 stones. Petersen (No. 95) found
the species in the Kattegat on mixed deposits (sand or gravel with mud) and on mud, but
not on c1ean sand. The Liverpool Biological Society (No. 40) give three records, on sandy
mud (30 fathoms), on mud in 34 fathoms, and on the deeper mud in 50 fathoms, where it
is a characteristic species.
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From the above records it is clear that Tm'ritella communis generally
frequents a bottom of soft mud, or one in which there is a considerable
proportion of mud mixed with coarser deposits. Under these circum-
stances it seems rather strange that it should have been abundant near
the Eddystone on Ground IX., whilst it was absent on Ground XUr.
As will be seen from Table IL, the bottom-deposits on these two grounds
are both coarse grave], mixed in the one case (IX., haul 94) with fine
sand, in the other (XIIL, haul 103) with mud; that is to say, the
percentage of silt in the latter case is very much greater than in
the former. We should have expected to find Tur1'itella abundant on
the more muddy ground, but this is not the case.

Ap01'rhais pes-pelecani. This mollusc was only twice obtained living,
once in haul 87 on the clean broken shell of Ground XVL, and once in
haul 55 on the coarse gravel mixed with fine sand of Ground X., both
on the west side of the Eddyctone. SheJls were frequently taken on
many other grounds, especiaJly on the gravels to the west of the
Eddystone. These shells were sometimes occupied by hermit crabs,
sometimes by Phascolion st1'ombi.

DrsTlUBuTION. Geographical. Iceland, Finmark, British Coasts to Gibraltar and
Mediterrancan (Jeffreys, Locard).

Depth. 5 fathoms (Jeffreys) to 200 fathoms (Herdman, No. 40, Yol. YI., p. 80).
Bottom-deposit. Forbes and Hanley say that Aporrhais pes-pelecani is found on gravelly

bottoms. Forbes (Brit. Assoc., 1850) gives seven records on coarse ground, two on sand,
one on sandy mud, and three on mud. Metzger gives four records from the Pom1nerania
dredgings, viz., on fine sand and shell, on sand, on muddy sand, on shell and small
stones. Petersen found the species frequently all over the Kattegat, generally on the
mixed deposits (muddy sand or muddy gravel), occasionally on pure sand, seldom on mud.
Heincke (No. 39) found it at Heligoland only on muddy sand with some gravel. Herdman
found Aporrhais pes-pelecaniin Norway on mud and stones and on mud (200 fathoms).
In the Liverpool district Herdman records a very large number of living specimens
opposite Fleshwick Beach in 13 fathoms (No. 40, YoL YIII., p. 18). In his subsequent
paper on the floor deposits of the Irish Sea (No. 44) the same author describes a sample of
the bottom-deposit off Fleshwick Bay in 12 fathoms, which, I presume, refers to the spot
where these specimens were taken. This deposit consisted of slaty gravel mixed with shells,
and with fine material consisting of sand and a very fine" sand flour." Herdman also
records the species west of Fleshwick Bay, i mile off shore, in 13 fathoms, on fine
sano. and broken shell (No. 40, Yol. IX., p. 32). From these records it seems probable
that the distribution of Ap01'rhais pes-pelecani is not directly influenced by the nature of
the bottom deposit, and that the animal can live upon any kind of bottom, provided the
fooo. supply and other conditions are satisfactory. It appears, however, that it is upon
muddy gravel that the species finds the conditions most suited to its needs and that it is
most abundant With reference to the peculiar shape of the shell of this animal, the
following suggestion, due to Mr. A. R. Hunt from his paper, "On the Influence of Wave
Currents on the Fauna inhabiting Shallow Seas" (No. 54), is worth quoting in full :-" The
Ga.stropod Aporrhais pespelecahi is a slnggish mollusc that frequents exposed areas of
sand a few fathoms below the surface of the water. Its long wing-like processes, jutting
out on one side of the shell, though affording the animal a broad base on which to rest,
appeal' at first sight to be a source of danger in case it were overturned. They are in
reality self-acting pieces of mechanism that will, in the majority of instances, ensure the
mollusc being ultimately left in its normal posture should it encounter \\'a\'e currents
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sufficiently strong to upset it. On examining a specimen of Aporrhais pes-pelecani it will
be seen that, when on its back, it lies iudifferently on either side of a line drawn between
two points, of which the end of the middle wing-like process is one, and one of the
nodules on the body-whorl the other. The shell will rock freely backwards and forwards
across this line; and experiment proves that a very moderate alternate current will suffice
to replace the shell in its normal position. I have tried this experiment over and over
again, not only with Aporrhais, but also with heavy foreign shells furnished with spines,
processes, and more or less developed lips, such as Murex, Pteroceras, and Strombus. In
many cases the righting action of wave currents is most marked."

Eulima polita. Living specimens of Eulima polita were obtained
twice, once in haul 84, on the coarse gravel mixed with fine ~and of
Ground XL, and once in haul 103, Qn Ground XIII., where the bottom-
deposit is coarse gravel mixed with mud.

DISTRIBUTION. Geographical. Finmark to lEgean (Jeffreys).
Depth. 2-80 fathoms (Jeffreys).
Bottom-deposit. Forbes and Hanley state that Ettlima poUta frequents sandy bottoms.

Forbes (Brit. Assoc., 1850) gives seven records from coarse ground (shell, nullipore, gravel,
etc.) and two from sand. Gwyn Jeffreys says it is found on muddy sand. Metzger
(No. 77) records it once on stony ground.

Natica nitida (= N. .Alderi of Jeffreys). One specimen only in
haul 46, on Ground XI., bottom coarse gravel with fine sand.

DISTRIBUTION. Geographical. Lofoten Islands to Mediterranean (Jeffreys, No. 55).
Depth. Low-water to 135 fathoms (Locard, No. 69).
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) gives thirteen records from coarse

ground, five from sand, three fl:ommud. Gwyn Jeffreys says it occurs everywhere in sand.
Metzger (No. 77) gives eleven records on coarse ground, twelve on sand, fine sand, or
sandy mud. It appears, therefore, that the species frequents coarse and fine ground about
equally.

Lamellaria pe1'spicua. A few specimens of this species were obtained
on Grounds VII. and XI. in the neighbourhood of the Eddystone and
on the Bolt Head shell gravel (XVII.). It is generally found crawling
on hydroids. .

DISTRIBUTION. Geographical. Norway to Azores, Madeira, and Mediterranean. Also
Canadian and United States Atlantic Coasts (Jeffreys).

Depth. Low-water to 704 fathoms (Dauzenberg, No. 20).
Bottorn-deposit. Most abundant ODsea-weeds, etc., in tidal and laminarian zones.

Nassa incrassata. This was taken alive on the Prawle Stony Ground
(XVIII. ).

DISTRIBUTION. Geographical. Iceland to Azores and Mediterranean (Jeffreys).
Depth. Low-water to 145 fathoms.
Bottom-deposit. The authors agree that the species frequents stony ground, especially

in the tidal and laminarian zones. .

Buccinum undatum (Chart XV.). The common whelk was numerous
on the gravel and coarser sand grounds in the neighbourhood of the
Eddystone and on the Bolt Head Shell Gravel. It was entirely absent
from the fine sand of the outer and inner trawling grounds, and was
only ta~en once on the Prawle Stony Ground (haul 45).

As will be seen from Chart XV., the speci(js was absent also from the
clean shell gravel close to the Eddystone rocks (Ground XV!.), and was

NEW SERIES.-':'YOL.Y. No.4. 2 L
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very scarce on the fine gravel of Ground XIV. As this latter was a
very rich ground, the almost entire absence of whelks is noteworthy.

DISTRIBUTION. Geographical. Both sides of the North Atlantic from the North Cape
and Iceland to Rochelle and Massachusetts. In the stomach of T1'igla gurnardus in the
Gulf of Lyons (fide Jeffreys).

Depth. Low-water to 180 fathoms (Porcupine, fide No. 33).
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) records Buccinum undatu1n from all

kinds of bottom-deposits, and the other authors agree with this. Heincke (No. 39) says
that near Heligoland it is specially common on sandy mud and on pure mud. Petersen
(No. 95) found it common all over the Kattegat. The animal is able to burrow in sand
(Jeffreys).

}i'US1hSislandicus (=F. gracilis of Jeffreys). Taken only in hauls 105
and 107 on the Bolt Head Shell Gravel, where several living specimens'
and a number of shells were obtained.

DISTRIBUTION. Geographical. A northern species. White Sea (1), Russian Lapland,
Iceland, Faroe Islands, Norway, Sweden, Kattegat,. Bl'itish Seas, North of France, Loire-
Inferieure. Rare in the South of England, common on northern fishing banks (Jeffreys).

Depth. 20-145 fathoms (Jeffreys).
Bottom-deposit. Forbes (Brit. Assoc., 1850) found it on shell, on stones, on sandy gravel,

and on sand; Metzger on sandy mud, and on sand, shells, and stones.

Oypraea eU1'opaea(Table VI.). Not uncommon in the neighbourhood
of the Eddystone, on the coarser sand grounds, and on the Prawle Shell
Gravel, especially amongst hydroids and Oellaria.

DISTRIBUTION. Geographical: Drontheim to Gibraltar and Mediterranean (Jeffreys).
Depth. 0-100 fathoms.
Bottom-deposit. Forbes (No. 24, Brit. Assoc., 1850) gives ten records, all on coarse

ground, and Gwyn Jeffreys says the species occurs on stony and coral grounds. Metzger
(No. 77) gives two records, one on stony ground ap.d one on sand.

Ovula patula (Table VI.). Single specimens were taken on Grounds
II, VIII., and XVIII. The species is generally fomid on Alcyonium
digitatum.

DISTRIBUTION. Geographical. British Coasts, Gulf of Lyons (1) (Jeffreys).
Depth. Coralline zone (Jeffreys).
Bottom-deposit. On Alcyonium (Forbesland Hanley).

Dondersia bany~~lensis,Pruvot. A few specimens of this species,
which is very conspicuous owing to its bright red colour, were obtained
always upon colonies of Lafoea dumosa. It is recorded on Grounds
Ill, IV., and X.

The species was first described by Pruvot (No. 97), who found it
always on Lafoea dumosa. It is relatively abundant at Banyuls, in the
Mediterranean, in 25-165 fathoms, and a few specimens were obtained
at Roscoff, in Brittany, in 44 fathoms.

Proneomenia aglaopheniae (Kowalevsky et Marion). This Neomenian
was met with not unfrequently coiled around the stem of Aglaophenia
myriophyllum, though it was present on only a small proportion of the
total number of specimens of the hydroid which were taken. It is
recorded on Grounds III., VII., VIII., XI, XII.

* Petersen does not record it. Jeffreys gives it on the authority of Jonas.



FROM THE EDDYSTONE GROUNDS TO START POINT. 511

Proneo-menia aglaopheniae was described by Kowalevsky and Marion
(No. 62) from specimens obtained at Marseilles, and has since been
taken by Pruvot (No. 97) at Banyuls (33-44 fathoms). In both cases
the animal was coiled around the stem of A. myriophyllurn. The
specimens from the Eddystone Grounds are, so far as I am aware, the
only ones which have been taken outside the Mediterranean.

NUDIBRANCHIATA(Table VI, p. 533). By far the most numerous
nudibranchs taken were Doto fragilis and Larnellidm'is oblonga. The
former species was abundant on grounds where hydro ids were ple~tiful,
especially on the coarse gravels to the westward of the Eddystone,
where Haleciurn halecinurn was the characteristic species. On the fine
sand grounds Doto pinnatifida and Doto c01'onata,which were not taken
on the gravel, were also met with. Lamellidoris oblonga is associated
al ways with Oellariafistulosa and sinuosa, and is present on the grounds
where these species are abundant. (Of Garstang, Jour. Mar. Biol. Assoc.,
IIr., p. 220.) Occasional specimens only of other nudibranchs were
taken, as will be seen from Table Vr., and also from the descriptions
of the grounds.

Most of the specimens were identified by Mr. W. I Beaumont. With
regard to the geographical distribution of these forms I am llnable to
add anything to the information given by Norman in his Revision of
the Mollusca (No. 91).

POLYZOA.

For nomenclature and for geographical distribution (Table Vr., p. 534)
I have relied entirely upon Hincks (Hist01'y of British Ma1'inePolyzoa).
The specimens in several of the earlier hauls were identified by Mr. T.
H. Taylor. The distribution of only a very few of the species of Polyzoa
on the grounds investigated offers any points of interest.

Oellaria fistulosa and Oella1'iastnuosa. Both these species are abun-
dant on the fine sand grounds in the neighbourhood of the Eddystone
(Grounds I, III, IV., Vr., VIII), where they form a marked and
characteristic feature of the fauna. Whenever the trawl is used on

these grounds masses of Cellaria are taken, and the polyzoan, which is
attached either to small pieces of shell or directly to the sand by means
of its root-fibres, affords a fixing-place for the smaller hydroids (e.g.,Olytia
Johnstoni) and for the nudibranch Lamellidoris oblonga. At the bases
of the colonies the polyzoon Scrupocellaria scruposa is often attached,
and very small specimens of Ophiothrix fmgilis find a hiding-place.
The extreme scarcity of Cellaria on the fine sand of the Outer Trawling
Ground (Ir.) is noteworthy (cf p. 393), as well as its scarcity on Ground
V., to the north of the Eddystone. On the gravels to the westward of
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the Eddystone only occasional pieces of these polyzoa are met with,
whilst it has never been taken on the shell gravel grounds. (Ohart XVI.)

Scrupocellaria scruposa. After the two species of Oellaria this is the
most abundant branched polyzoan. It is plentiful both on the fine sand
grounds and on the gravels in the neighbourhood of the Eddystone. It
is generally attached to the tubes of polychaetes (e.g., Thelepus, Ohae-
topterus va1'iopedatus)or to the base of Oellaria. It itJrarely met with
on the shell gravel grounds and on the Prawle Stony Ground.

Bicellaria ciliata is not un frequently met with attached to hydroids
of various kinds. The most common species of Bug1lla is B. avicularia,
and B. jlabellata is also occasionally taken. Oellepora avicularis and
Oelleporaramulosa are abundant on the fine sand grounds attached to
hydroids. Incrusting Polyzoa are plentiful on all grounds where mollusc
shells are numerous (see Table VI.).

TUNICATA.

Nomenclat1tre:-Herdman, "Revised Olassification of the Tunicata,"
Journ. Linn. Soc.,XXIII., 1891.

In the identification of the Tunicata I have received much help
from my colleague, Mr. W. Garstang.

Molgula oculata. Specimens of this species were only occasionally
taken, covered in each case with broken shell gravel. They occurred on
the clean broken shell of Ground XVI. immediately to the westward of
the Eddystone rocks, and on the coarse gravel of Ground XI. to the
Iiorth~west of the Eddystone. The species is one which is usually
taken only on coarse ground.

Molgula simplex. Specimens which we have identified as M. simplex
occurred somewhat frequently on Ohaetopterustubes, though they were
not recorded in many of the hauls, owing to their only having been
i.dentified at a somewhat late stage in the investigation. The specimens
were nsually 5 or 6 mm. in diameter. The species. probably occurs on
all the Ohaetopte1'USgrounds.

F01'besellatesselata. One specimen only on the fine gravel gronnd
XV.

Styelopsis grossula1'ia. The small squat variety of this species was not
unfrequently met with on shells, especially Pecten shells, on the gravels
to the westward. of the Eddystone and on the Bolt Head Shell Gravel.

Polycarpa varians, Heller = (P. pomaria, Sav.). This species is very
much restricted to one area, west and south-west of the Eddystone,
where, however, it is abundant, and forms a striking and characteristic
feature of the fauna. It is very abundant on Grounds IX. and XIV.,
on both of which the bottom-deposit is gra,veJ,and also on those hauls
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on Ground X. which are not entirely occupied by Ophiothrixfragilis. The
species extends south of these grounds to Ground VII., where in some
hauls it is still moderately plentiful. On the gravel to the north-west
of the Eddystone (Ground XI.) specimens were taken only in haul 47,
whilst on the gravel to the south-west (Ground XIII.) only one or two
very small ones were seen, altho1J.ghon both these grounds the general
fauna is very similar to that of Ground IX. The specimens were found in
most cases attached directly to the gravel, with which their bases were
covered when they came up, but were sometimes also attached to shells.

The only other record of the species was of two small specimens
attached to a shell in haul 92 on the fine sand of Grouud I., so that it
may be regarded as practically absent from all fine sand grounds, as
well as from the Bolt Head and Prawle Grounds. (Ohart XVI.)

Ascidiella venosa. Occasional specimens only were taken. These
were on Grounds IV., XI., and XVI.

Ascidiella scab1'a. Although some specimens of A. scabm have been
met with on almost every ground examined, when the question of
abundance is considered it is found that the species has a very definite
and characteristic distribution. It occurs in greatest abundance on the
fine sand grounds, being specially numerous where the hydrpid
Sertularella Gayi is plentiful, its favourite situation being at the base
of the stem of the hydroid. On the coarse grounds near the Eddystone,
where Se1,tularella seldom occurs, specimens of Ascidiella scabra are
only rarely seen, and are then attached either to shells, to the tubes of
Ohaetopterus,or on the backs of Inachus d01'settensis. On the Bolt Head
Shell Gravel one or"two were seen in hauls 20,and 107 only, and the
species was never taken on the Prawle Stony Ground. (Ohart XVI.)

Ascidia depressa (Garstang, Journ. Mar. Biol. Assoc., Vol. II., p. 125).
Not uncommon on the Bolt Head Shell Gravel, attached to shells.
With the exception of an occasional specimen on the Prawle Stony
Ground the species was not elsewhere taken.

Ascidia mentula. Taken once on the Bolt Head Shell Gravel.

Ciona intestinalis. Occasional specimens attached to shells o~
Grounds II., VII., XIV., XVII., and XVIII., being most frequent on
XVII., the Bolt Head Snell Gravel.

Oompound Ascidians. These have not been identified. A species of
Botryllus was not uncommon, and a Didemnid was plentiful on Cella1'ia.

FISHES.

As the trawl was only used on a few of the grounds, the list of fishes
is very incomplete. I shall enter into no discussion on the subject of
their distributioD,as my colleague, Mr. Holt, is engaged in a study of
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the distribution of the fishes on all the grounds in the Plymouth district,
and those met with in the present investigation, which were for the
most part identified by him, will be included in his general account.

:For the Geographical Distribution, as given in Table Vr., I have
relied on Smitt's Scandinavian Fishes and on Gunther's British lJfuseum

Oatalogue.

SECTION VII.

GENERAL OONSIDERATIONS.

THE ASSOCIATIONOF SPECIESWITHONEANOTHER. In the descrip-
tions of the grounds investigated, as well as in the accounts of the
distribution of individual species, numerous instances of the definite
association of one species with another have been pointed out. Many of
these are examples of the kind of association which is already well
known, e.g., Sagartia parasitica with Eupagu1'us Bernhardus, Adamsia
palliata with Eupagurus PrideauxH, M ontacuta substriata with Spatangus
PU1'}Ju1'eus,etc. Others, such as the frequent association in one group of
Thelepus sp., Sertularella Gayi, Ascidiella scabm, and Sabella (pavonina ?)
(cf p. 390), or of Ohaetopterusva1'iopedatus,Halecium halecinu1n,Plumu-
la1'ia Oatharina, etc. (p. 414), have not been previously described in
detail, and are probably of a less definite nature. It will be of
interest and importance not only to compare such groups with those
found in other localities, but also to compare the whole fauna found
upon similar bottom-deposits in different districts. Unfortunately the
published data upon which any such comparison can be founded are
neither numerous nor altogether satisfactory. The most promising
reports from which the general nature of the fauna at particular spots
can be ascertained are those giving the results of the dredgings and -
trawlings of the Germanexpeditionin the P01nmerania,which worked
in the North Sea in 1872 and 1873. In these the numbers of the

stations at which each species was obtained are given, and by working
through the reports of the specialists in each group one can compile
a .list of the fauna at any particular station. Unfortunately there is
a good deal of internal evidence to indicate that, in the caSe of the
more common species especially, the list of stations at which each was
taken is by no means complete, and the lists of the fauna obtained
at particular stations derived from the reports are, therefore, not as
perfect as could be desired, nor can one be sure that the c.ommon
and prevailing species are mentioned.

I give below the lists for five stations where the fauna was evidently
in many ways similar to that found on someof the Eddystone Grounds.
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Such indications as the reports afford, as to which were the abundant
and characteristic species, are also mentioned, but in this respect the
information is very imperfect. There are few indications as to the
attachments of fixed species, and it is not made clear in most cases
which species were definitely associated with each other. This was
almost inevitable in the case of an expedition covering a very large
area, and when the animals belonging to different groups were divided
amongst a number of specialists not in immediate communication with
each other. In the case of the Eddystone to Start Grounds, described
in the present report, where the area dealt with is limited, and where
the species have nearly all been identified in the same laboratory, it has
been much more easy for one individual to obtain some knowledge of
the whole fauna and co-ordinate the different groups. I must, however,
emphasise the fact that lists of the species found upon a ground are
of very little service in giving an idea of the character of its Ifauna
unless information is added as to the relative abundance of each animal,
and so far as possible as to its relations with other organisms and with
the bottom-deposit.

Oomparison with North Sea and Irish Sea Faunas. Lists of the
fauna at five stations dredged by the Pommerania expedition in the
North Sea, compiled from the reports of the expedition :-

STATION111.

Pommerania Expedition, August 20th, 1872.

9 a.m. I! miles E.S.E. of Lowestoft.

Depth, 16 fathoms; Bottom-deposit, Small stones.
[lII=many; p=present in moderatenumbers; F=few.]

ACTINOZOA.

I

POLYCHAETA. MOLLUSCA.

Alcyonium digitatum Thelepus cincinatus (M) Pecten varius (t'ar. alba)
Sabellaria alveolata (M) Modio]a modiolus

Sabella penicillus (F) Natica Alderi (=N. nitida)
(=8. pavonina) Mnrex erinaceus

Poly~oe squamata (F) Pleurotoma rufa
N ereis pelagica (p)

I

Doto fragilis
Nephthys caeca (M) Doris tuberculata

CRUSTACEA.
I

" pilosa .
Thecaeera penmgera

Dryope erenatipalmata
Amathilla Sabinei

Mysis inermis
Gastrosaccus sanctus

Pandalns annnlicornis

Virbius fasciger

Porcellana longicornis

Stenorhynchl\s rostratus .

(=8. pha4angium)

HYDROZOA.

Bimeria vestita

Hydmctinia echinata

Tubnlaria indivisa (M)
Clytia Johnstoni

Campanularia flexuosa

Calycella syringa
Filellum sergens

Halecium halecinum (M)

Sertnlarella polyzonias
Diphasia attenuata

Sertularia abietina (M)
" argentea (M)

Hydrallmania falcata (M)
Antennularia antennina (M)

" ramosa
Plnmularia setacea

POLYZOA.

Bugnla plumosa
Flnstra foliacea

Alcyonidium gelatinosum

Lepralia annulata

TUNICATA.

Phallusia virginea
( =Ascidiella virginea)

~--
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STATION 83.

Pornrnemnia Expedition, August 7th, 1872.

3 p.m. Ii miles E.S.E. of Peterhead.

Depth, 30 fathoms; Bottom-deposit, Sand, with shells and small stones.
ECHINODERMATA.

Ophioglypha affinis (1')
Ophiopholis aculeata (1')

Luidia Savignyi (1')
Astropecten Mtilleri (F)

(= A. irregularis)

Echinoeardium fiavescens (F)

Spatangus purpureus (see
p. 235)

Strongylocentrotus droe-
bachiensis (M)

HYDROZOA.

Hydractinia echinata
Tubularia indivisa

" larynx (1)I)

Clytia J ohnstoni

Campanularia fiexuosa
Cuspidella grandis
Halecium halecinuni

" Beanii
SertularelJa polyzonias
Diphasia rosacea

tamarisca"

Sertularia abietina (M)
" argentea (M)

Hydrallmania faleata (M)
Thuiaria thuia

" articulata
Antennularia ramosa (M)
Plumularia pinnata

Catharina
echinulata

POLYCHAETA.

Polynoe cirrata (1')
Glycera capitata (F)

CRUSTACEA.

Anceus maxillaris

Arcturus Iongicornis

Hyas coarctatus

MOLLUSCA.

Anomia ephippium
Pecten sinuosus

}
" Islandicus Shell
"tigrinus only
" Testae

Modiola modiolus

lIiontacuta substriata
Astarte suleata
Venus fasciata

, , casina
" ovata

Tapes edulis (= T. virginea)
Lucinopsis nndata
Tellina crassa
Psammobia ferroensis
lI:l:actra solida
Chiton albus
Puncturella Noachina
Trochus tumidus

" millegranus (one
shell)

Turritella ungulina
(= T. communis)

Natica Alderi (=N. nitida)
Fusus antiquus

"gracilis .
(=F. islandicus)

Eolis aurantiaca

Tritonia plebeia

STATION 85.

Pommerania Expedition, August 8th, 1872.

Firth of Forth, KN.K of Isle of May.

Depth, 30 fathoms; Bottorn-deposit, Coarse sand and stones.
ECHINODERMATA.

Asteracanthion rubens (F)

( = A sterias rl£bens)

HYDROZOA.

Perigonimus repens (on
Turri tella)

Hydractinia echinata
Tubularia larynx (M)

Clytia Johnstoni
Halecium halecinum

Diphasia rosacea
Sertularia argentea (M)
Hydrallmania falcata (M)
Thuiaria thuia

Antennularia ramosa (M)
Plumularia pinnata

" Catharina

POLYCHAETA.

Thelepus cincinnatus

CRUSTACEA.

Callisoma Kroyeri

MOLLUSCA.

TnrritelJa ungulina
(= T. communis)

Fusus antiquus

Fusus gracilis
(=F. islandicus)

" propinquus
" J effreysianus

EoJis Drummondii

Tritonia Hombergii

POLYZOA.

Alcyonidium hirsutum
parasiticum

TUNICATA.

Phallusia virginea
(= Ascidiella virgin,ea)
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STATION 115.

Pommerania Expedition, August 20th, 1872.
2° 50' N. 52° 22' N.

Depth, 23 fathoms; Bottom-deposit, Sticky blue-grey mud with shells.
ACTINOZOA. Sertularellapolyzonias Venusgallina

Sagartia troglodytes Diphasiaattenuata Donaxvittatus
" parasitica on Buc- Sertulariaargentea Syndosmyaprismatica

cinum Hydrallmania.falcata Cultelluspellucidus
Antennulariaantennina Ensis(Solen)ensis- Young1
Plumulariasetacea Buccinumsp. (seep. 140)

MOLLUSCA.

Pecten varius

" opercularis ('liar. lin-
eata, abundant)

Area lactea, shell

HYDROZOA.

Hydractinia echina.ta
Tubularia indivisa

Obelia dichotoma

Campanularia verticillata

Filellum serpens
.Halecium halecinum

POLYZOA.

Flustra truncata

(= F. securifrons, Pallas)

Membranipora pilosa

STATION 84.

Pommel'ania Expedition, August 7th, 1872.

7 p.m. 3! miles S.E. of Peterhead.

Depth, 50 fathoms; Bottom-deposit, Sand and shells.
[M=many; p=present in moderatenumbers; F=few.]

PORIFERA.

I

Hydrallmania falcata (M) Pandalus annulicornis
Suberites domuncula Thuiaria thuia Hippolyte Lilljeborgi

Antennularia ramosa (M) Crangon Allmani
Plumularia pinnata Galathea squamifera

Pagurus Bernhardus
" pubescens

Inachus dorsettensis

Hyas coarctatus

Stenorhynchus rostratus
(=8. phalangiu1n)

Atelecyclus septemdentatus
(=A. heterodon)

ECHINODERMATA.

Ophioglypha texturata (p)
(= Ophiura ciliaris)

Luidia Savignyi (p)
Solaster endeca .(p)

Echinus miliaris (M)

" acutus (p)

Strongylocentrotus droe-
brachiensis (p)

HYDROZOA.

Tubularia indivisa

" larynx (M)
Clytia J ohnstoni

Campanularia fiexuosa
Lafoea dumosa

Calycella syringa

Filellum serpens
Coppinia arcta on Hydrall-

mania falcata

Diphasia rosacea
Sertularia abietina (M)

POLYCHAETA.

Eumenia crassa (F)

Thelepus cincinnatus (M)
Pectinaria auricoma (p)
Sabellaria alveolata (M)

Protula protensa (M)
(=P. tubularia)

Filograna implexa (M)
Hydroides norvegica (M)
Aphrodite aculeata (p)

Polynoe cirrata (F)
" squamata (F)

Lumbriconereis fragilis (F)

Nereis pelagica (F)
Phyllodoce maculata (F)

CRUSTACEA.

Naenia rimapalmata
Megamoera semiserrata

Mysis ornata

MOLLUSCA.

Stilifer Turtoni

Fusus gracilis
(=F. islandic/ts, F. & H.).

POLYZOA.

Gemellaria loricata
Flustra foliacea

Crisia eburnea

TUNICATA.

Ciona intestinalis

,The first four of these hauls appear to have been made on grounds
similar in many respects to the Eddystone Gravel Grounds and to
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. 1
the Prawle Stony Ground. The fifth (Sta. 84) was clearly on a fine sana

ground with shells, similar to the sand bordering the Eddystone gravels.
Imperfect as the lists doubtless are, one cannot but be struck by the
fact that on the whole we are dealing with the same species as those
found on. the grounds examined during the present investigation,
arranged possibly in a somewhat different manner, with a few forms
added and a few taken away.

Some of the more striking differences may be pointed out, in order to
indicate the nature of the information which one would wish future

investigators to supply when dredging in similar localities. The con-
stant abundance of Tubulmria indivisa and Tubularip, larynx, both on .

the coarse and fine grounds in these North Sea hauls, is noteworthy.
Fragments only of T. indivisa were obtained on the Eddystone to Start
Grounds (viz., on the Prawle Stony Ground, attached to a large stone),
and so far as our experience goes the species in this neighbourhood
is confined to rocky situations. A knowledge of the exact conditions
qn the North Sea Grounds, and of the kind of material to which the

hydroid is generally attached,* might throw light upon this difference.
Halecium halecinum is present and sometimes abundant on each of

the coarse North Sea Grounds, whilst it is absent from the sand. This
is similar to its distribution on the Eddystone Grouncj.s, but on these
latter it is in by far the larger number of cases attached to the tubes of
Ohaetopterus,a species which is not recorded in the Pommerania reports.
Schulze makes the general statement that H. halecinum was attached to

shells, worm tubes, etc., but there is no indication as to whether any
particular worm takes the place which Ohaetopterus occupies on the
Eddystone Grounds. .'

Amongst the Crustacea one may notice that in the North Sea hauls
Stenorhynchus rostratus (= S. phalangium) takes the place of S. longi-
rostris, and that, as on the Eddystone Grounds, Stenorhynchus and
Inachus are present on the fine grounds, but rare or _absent on the
coarse.

The almost entire absenceof Pectenopercularisand the entire absence
of P. maxirnus on these particular North Sea Grounds is noteworthy,
and there is no species which obviously takes the place which they
occupy on the corresponding Eddystone Grounds. On the other hand
Fusus antiquus on the North Sea Grounds seems to take the place of
Buccinum undatum on the Eddystone Grounds. A similar change of a
striking nature (confirmedby other hauls of the Pommerania) is the fact
that Flustra joliacea seems to exaGtly take the place usually occupied by
Oellaria fistulosa and sinuosa in the neighbourhood of Plymouth.

* 1'. larynx is stated by Schulze to be attached to sheUs and to other hydroids, e.g.,
Tub1blaria indivisa. No statement is made as.to the attachment of the latter species.

I

t!
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Differences of this kind are of very great interest, but our knowledge of
them is far too slight at the present time to make any satisfactory
explanation possible.

In the Presidential Address to the Biological Section of the British
Association, at the Ipswich meeting, Herdman gives a list of the species
obtained in a single haul of a trawl in the Irish Sea. (Rep. Brit.
Assn., 1895, p. 713.) This haul was recorded in order to find the
number of species and genera represented on the ground, and un-
fortunately no information is given as to the relative abundance of
each species. It is therefore impossible to get a good idea of the
characteristic nature of the fauna on the ground. On the whole it
resembles that found on the grounds to the west of the Eddystone, both
the gravel and fine sand faunas being represented. It is of interest to
note that Ohaetopte1'usand Halecium halecinum are both recorded and
that Fusus antiquus is present, whilst Buccinum undatum is absent.

In the Proceedingsof the Liverpool Biological 8IJciety(No. 40) Herdman
also records several grounds where ophiurids occur to the almost entire
exclusion of other species, a condition of things similar to that occurring
on Ground X., to the west of the Eddystone (cf. pp. 416 and 499).

GEOGRAPHICALDISTRIBUTION.Following Michaelsen (No. 79), three
of Forbes' geographical provinces have been recognised, under the names
Arc6c, Boreal, and Lusitanian. The Boreal province contains the
greater part of Forbes' Celtic. The Arctic province (.A.) Michaelsen
regards as bounded on the south by a line commencing at Cape Race in
Newfoundland, running parallel to the south-east coast of Greenland,
cutting off the north corner of Iceland, and then striking the Scan-
dinavian coast at the Lofoten Islands. The Boreal province (B.) lies
south of this line, and comprises the temperate portion of the east coast
of North America, the greater part of Iceland, the greater part of the
Scandinavian Coast, the North Sea and the Baltic, and the British Seas
with the exception of the south coast. The Lusitanian province (L.)
extends from the English Channel to the Canaries and .Azores, and
includes the Mediterranean.

In Table VI., p. 529, the distribution of each species in the three
provinces has been indicated by the letters A. B. and L. Our know-
ledge of the true centres of distribution of the species is still too
imperfect in the majority of cases to make it possible to say whether a
species which is found in two provinces is equally at home in both, or
whether its centre of distribution occurs in one of the provinces and the
species must be regarded merely as an immigrant into the other.

Species extending from the Arctic Seas to the Mediterranean, Azores,
and Canary Islands are indicated by the letters A.L.; those which are
found in the Arctic and extend throughout the Boreal region by .A.B.;
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whilst those which have only been recorded from the Boreal by B. The
letters L.B. denote species extending from the Mediterranean to
the north of Norway, Iceland, and often to the eastern coast of America.
The letter L. indicates that the species has its centre of distribution in
the Lusitanian province, but such species may extend up the western
coasts of the British Isles to Shetland, or even to the southern parts of
Scandinavia.

In Table VII., p. 536, the total number of species falling under each
of these heads is given for the various groups of animals obtained during
the present investigation, all of which, therefore, live at a depth of about
30 fathoms between Start Point and the Eddystone. In each case also
the percentageof animals belongingto the group, living in each region,.
is added.

Regarding this fauna as a whole, it will be seen that the prevailing
element is southern, or Lusitanian; 56 per cent. falling under the heads
of L. and L.B., and 30 per cent. under L. alone, whilst only 26 per cent.
come under A.B. and B. Eight per cent. of the recorded species occur
in the Arctic and Boreal regions only, whilst 18 per cent. have a very
wide range, extending from the Arctic to the Mediterranean.

Looking at the figures for each group (excluding those in. which
the number of species is too small to give reliable results), it may
be noticed that the fishes and Crustacea show the southern element

most markedly, whilst the Hydrozoa and Polyzoa are remarkable
for the number of species which have a very extended range.

In a subsequent paper I hope to compare the figures obtained for
species living at 30 fathoms with similar ones for species extending
from the shore to about 15 fathoms.
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TABLE 1. LIST OF HAULS.
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The entries under the head of " Nature of bottom" in this table are in most cases the 1Wtes
made on board the vessel at the ti1ne the dredge came on deck.

No.of
.haul. Date.

1 July 30,
1895

2 July 30,
1895

3 July 30,
1895

4 July 30,
1895

6 Aug. 2,
1895

7 Aug. 2,
1895

8 Aug. 16,
1895 .

9 Aug. 16,
1895

10 Aug. 16,
1895

13 Aug. 16,
1895

14 Aug. 16,
1895

20 Aug. 31,
1895

21 Aug. 31,
1895

22 Aug. 3],
1895

23 Sept. 9,
1895

24 Sept. 9,
1895

25 Sept. 9,
1895

27 Sept. 17,
1895

28 Sept. 17,
1895

No. of
ground.
XVII.

X VIII.

Locality.
Prawle Point, bearing N.

by E., 2~miles off
Prawle, bearing N.,

3 miles off
Prawle Point, N. by W.,

3 miles off
Prawle, N. by W., 4~-5

miles

Bolt Head, N., 5 miles

XVIII.

XVIII.

XVII.

XVII. Bolt Head, N. by W.,
5 miles

XI. Eddystone,bearing S.E.
~ S., 3 milesoff

XI. Eddystone,bearing S.E.
?!- S., 2~ miles off

XVI. Eddystone, S.E. ?!-S.,
~ mile

XVI. Eddystone, E. ?!- N.,
i mile

XVI. Eddystone,N., 1 mile

XVII. Bolt .Tail, N.N.E.,
3 miles off

XVII. Bolt Head, N.E. by N.,
1 mile off

II. 10milesS. of Plymouth
Mewstone

II. 12 miles S. by W. of
Plymouth Mewstone

II. Eddystone,bearingN.W.,
6 miles (1weather foggy)

II. End of last haul

XVII. Prawle, N., 4-5 miles

XVII. 1 mile W. of haul 27

29 Sept. 17, XVIII. Prawle,bearingN.W.
1895 Start, bearingN.E.byN.

30 Sept. 17, XVIII. Prawle, W.N.W.
1895 Start, N.N.E.

.31 Sept. 26,
1895

Eddystone, N. by E.,
1-]?!-miles

Direction
towed. Nature of bottom.

S. by E. Coarsegravel and
shells

S. by E. Rocks. Trawlfast

S. byE.

S. uyE.

Easterly

Stones or rocks.
Trawl torn

Broken shells and
stones

Broken shell

Instrument
nsed.

Dredge

Otter
Trawl

Otter
Trawl

Dredge

Dredge

Easterly Broken shell and Dredge
some gravel

S.E. ?!- S. Gravel and shells Dredge

S.E.~S.

S.W.

S.byW.

Shells,broken shells, Dredge
gravel, and sand

Shells,hrokenshells, Dredge
gravel. Not so
much sand and
mud as 27

Large red stone, loose Dredge
stones, gravel and
broken shell

Large stone, many Dredge
medium andsmall
stones. Gravel

Rocky ground. Dredge
Dredge broken

Gravel finer than
in 8

Fine, clean broken
shell

Fine broken shell,
somelarge shells

Bottom similar,
shells broken into
finer. pieces, and
with some mud

Stones, shells, and
gravel

Broken shell witha
few small stones

Fine sand

w.

W.

Fine sand

Fine sand

w. Fine sand

w.

E.

E.

Dredge

Dredge

Dredge

Dredge

Dredge

Dredge

Otter
Trawl

Otter
Trawl

Otter
Trawl

Dredge
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No.of No. of Direction Instrument
haul. Date. ground. Locality. towed. Natureofbottom. used.
32 Sept. 26, VII. Erldystone, N. ! W., S.W. Stones. Dredge

1895 I;\-miles Rough ground
33 Sept. 26, XV. Eddystone, N.W., S.W. ... Dredge

1895 2 miles
34 Sept. 26, IV. Eddystone, W. by S., W.byS. Sand Otter

1895 3 miles Trawl
35 Sept. 30, XIV. Eddystone, E. ! N., S.W. Broken shell and a Dredge

1895 i mile little gravel
36 Sept. 30, XIV. Eddystone, E. ;\- N., S.W. Broken shell and a Otter

1895 !l mile little gravel Trawl
38 Sept. 30, VII. Eddystone, N.E., S.W. A little broken Dredge

1895 Ii miles shell and mud
39 Sept. 30, IV. Eddystone, W. by S., W. Sand Otter

1895 3 miles Trawl
40 Sept. 30, IV. Eddystone, W. by S., W. Sand Fine

1895 3 miles mosquito net
41 April 7, XIV. Eddystone, S.E. ! S., S.E. Gravel and shells Dredge

1896 '1! miles
42 April 7, X. Eddystone, S.E. by E., E. Gravel, fine sand, Dredge

1896 2! miles and shells

43 April 8, XVII. Bolt Head, N., 4 miles E. Gravel and broken Dredge
1896 shell

44 April 8, XVII. Prawle, N. by E., E. Gravel(coarserthan Dredge
1896 3 miles last) and shells

45 April 8, XVIII. Prawle,N. ;\- W., E. Gravel, stones;and Dredge
1896 4 miles shells

46 Aug. 4, XI. Eddystone,S.E. ;\-S., S.E. Shells, gravel, and Dredge
1896 3miles coarse sand

47 Aug. 4, XI. Eddystone, S.E. ;\- S., S.E. Sand (1) Dredge
1896 2 miles

48 Aug. 4, VIII. Eddystone, S.E. ;\- S., S.E. Sand and mud Dredge
1896 1 mile

49 Aug. 4, III. Eddystone, W. by S., E. Sand Otter
1896 3 miles Trawl

50 Aug. 6, I. n miles (log) S. by E. of W.byS. Fine sand Dredge
1896 Mewstone Buoy

51 Aug. 6, I. Eddystone, W. by N. W. by S. Fine sand Dredge
1896 !N., Mewstone,N.N.E.

53 Aug. 20, III. Eddystone, S.W. ;\- S., W.N.W. Fine sand Dredge
1896 3 miles

54 Aug. 20, VII. Eddystone, N. E., W. Shells and sand Dredge
1896 Ii miles

55 Aug. 20, X. Eddystone, E. by S. ;\-S., W. Sand, stones, and Dredge
1896 H miles shells

56 Aug. 28, III. Eddystone, S.W. ! S., E.S.E. Fine sand Beam
1896 3 miles Trawl

57 Aug. 28, III. Eddystone, W. by N., N.N.W. Fine sand Beam
1896 4 miles Trawl

58 Oct. 21, XIV. Eddystone, E., 1 mile W. Gravel and broken Dredge
1896 shell. Shells

59 Oct. 21, XIV. Eddystone, E., Ii miles W. Gravel and broken Dredge
1896 shell. Shells

60 Oct. 1, XVII. Bolt Tail, N.E., 3 miles S.;\- E. Sand Dredge
]896

61 Oct. 1, XVII. Bolt Head, N., 2-3 miles S. ;\-E. Sand and shells Dredge
1896

.62 Oct. 1, XVII. Prawle, N.E. by N., S.! E. ... Dredge
1896 3 miles
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No.of No of Direction Instrnment
haul. Date. gronnd. Locality. towed. Natureof bottom. used.
63 Oct. I, XVIII. Prawle, N.N.W. iN., S. Stones and shells Dredge

1896 3 miles
64 Oct. 2, XVIII. Prawle, N.W. i W., W. Stones Dredge

1896 2-3 miles
65 Oct. 2, XVIII. Prawle, N.N. W., W. Stones Dredge

1896 2-3 miles
66 Oct. 2, XVIII. Prawle, N., 3 miles E. Stones Dredge

1896
68 Oct. 2, XVII. Bolt Head, N. by E., E. Shells and gravel Dredge

1896 2 miles
69 Oct. 21, VII. Eddystone, E., Ii miles W. Sand Dredge

1896
70 Oct. 21, VII. Eddystone, N.E., W. Sand Dredge

1896 Ii-I! miles
71 Oct. 21, VII. End of last haul W. Sand Dredge

1896
72 Sept. 10, III. Eddystone, W., 4 miles W. by N. Fine sand Beam

1897 Trawl
73 Sept. 15, XIV. Eddystone, E. ! S., W.N.W. ... Otter

1897 1 mile Trawl
74 Sept. 15, XIV. Eddystone, E. by S., W.N.W. Gravel and shells Dredge

1897 1 mile
75 Sept. 15, VII. Eddystone, E.N.E., W.S.W. Large stone Dredge

1897 1 mile
76 Sept. 15, VII. Eddystone, N.E. by E., W.S.W. Gravel and small Dredge

1897 1 mile shells- 77 Sept. 30, IV. Eddystone,W. by S., W. byS. ... Beam
1897 3 miles Trawl

78 Sept. 30, ... Eddystone,N., 1 mile ... Rock. Dredge Dredge
1897 empty

79 Sept. 30, VII. A little to west of 78 ... Red stones, shells Dredge
1897

80 Sept. 30, VII. i mile west of 79 ... Clean shells (prob. Dredge
1897 ably sand)

81 Oct. 12, I. 6/i miles (log) south of N.W. Fine sand Beam
1897 Mewstone Buoy Trawl

82 Oct. 12, I. 8miles south of Mewstone N.W. Fine sand Beam
1897 Trawl

83 Jan. 7, XII. Eddystone, S. by E. ! E., W.S.W. Gravel and sand. 1. Dredge
1898 3 miles SeeTable II. 2. Canvas bag

84 Jan. 7, XI. Eddystone, S.E. by S., W.S.W. Gravel and sand,!. Dredge
1898 2! miles cleaner than 83. 2. Canvas

See Table II. bag
85 Jan. 7, XIV. Eddystone, S.E. by S., W.S.W. Fine gravel and 1. Canvas

1898 1 mile shell. bag
See Table II. 2. Dredge

86 Jan. 11, XVI. Eddystone, S.E. by S., W. One large stone Dredge
1898 i mile

87 Jan. 11, XVI. Eddystone, S.E. by S., W. Fine broken shell. 1.Canvas bag
1898 it mile SeeTable II. 2. Dredge

88 Jan. 11, XIV. Eddystone, E., it mile W. Fiue broken shell, Dredge
1898 with somegravel

89 Jan. 11, X. Eddystone, S.E. by S., N.E. ! Dredge
1898 1!-2 miles

89B Jan. 11, VIII.! At end of 89 N.E. Fine sand. Canvas
1898 See Table II. bag

90 Jan. 14, V. Breakwater Light, N.W. E.S.E. Fine sand. 1. Beam trawl
1898 iN., 6 miles SeeTable II. 2.Canvas bag
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No.of
haul. Date.
91 Jan. 17,

1898
92 Jan. 17,

1898
93 March 3,

1898
94 March 3,

1898

95 March 3,
1898

96 March 3,
1898

97 April 21,
1898

98 May 16,
1898

99 May 16,
1898

100 May 16,
1898

~01 May 26,
1898

102 May 26,
1898

103 May 26,
1898

104 June 15,
1898

105 Sept. 28,
1898

106 Sept. 28,
1898

107 Sept. 28,
1898

109 Nov. 17,
1898

VI. Eddystone, N., 2~ miles E.

E.

Fine sand. 1.Dredge
SeeTable 11.2.Canvas bag

Gravelandmud. 1. Dredge
SeeTable 1l.2.Canvas bag

Fine sand. 1. Beam trawl
SeeTable II.2.Canvas bag

Shell gravel. 1. Dredge
SeeTable II. 2.Canvas bag

Shell gravel. 1. Canvas bag
See Table II. 2. Dredge

Gravel and shell Dredge

XIII. Eddystone, N. W., 1mile

II. South of 'Mews tone Buoy,
10 miles (log)

XVII. Bolt Head, N.N.E.,
1 mile

XVII. Bolt Head, N., 2 miles

E.

E.

XVII. Bolt Head,N., 2~-3 miles

VII. Eddystone, E.N.E.,
2 miles

E.

W. Fine sand. 1. Canvas bag
See Table II. 2. Dredge

No. of Direction Instrument
gronnd. Locality. towed. Nature of bottom. nsed.

III. Eddystone, W. by S., E. byN. Fine sand. 1. Otter trawl
3 miles See Table 11.2. Canvas bag

I. Eddystone, W. by S., E. byN. Fine sand. 1. Otter trawl
5 miles See Table 11.2. Canvas bag

IX. Eddystone,E. S.,3 miles E. S. Gravel and shell Dredge

IX. Middle of course of ... Coarse gravel and Canvas
haul 93 fine sand. bag

See Table II.
X. Eddystone, E., 2 miles ... Gravel and broken Dredge

shell
X. Middle of course of ... Coarse gravel and Canvas

haul 95 sand. bag
SeeTable II.

XV. Eddystone, W., 2 miles ... Medium and fine 1. Dredge
gravel. 2. Canvas
See Table II. bag

XVI. Eddystone, N.E., 1 mile S.E. by S. Rock Dredge

XVI. Eddystone, N.E., 11 mile S.E. by S. Stones and shells Dredge

VII. Eddystone, N.E., 2 miles S.E. by S. Large stones and Dredge
sand

VI. Eddystone, N.E., 2miles E. Fine sand Dredge



TABLE II. TEXTURE OF BOTTOM-DEPOSITS.

!:2\
""

::a Showing the percentage weights of each grade of Gravel and Sand found in the sa1nples of bottom-deposit taken from
the different grounds.UJ

""
~

t;J
!"
I

-<
0
..
;1

!:2\
?

!'>

to-:>

:0::

""
i:O
0
;.::

>-3
I:I:
t'j

t'j
t::'
t::'
><
rn
>-3
0
~
t;g

~
0
c:::
Z
t::'
rn
>-3
0
rn
>-3
>
i:O
>-3

"d
0
......
~
~

01
to-:>
O.

I

I

V. VI. VII. VIII. IX, X. XI. XII, XIII. XIV. XV. XVI. XVII.Xumber ofGround. I. II. III.
Mud- -- -- - - - - - - - - - - from
Sound,

",urnbel'of Haul. 92 104 91 90 102 109 89B 94 96 84 88 108 85 97 87 105 106

- - - - - -- - - - - - - - - - - - -
Size of Mesh

Grade. of Sieve, % % % % % % .% % % % % % % % % % % %

I. Stones Left on sieve of 0'9 - - - - - - 1'4 0'7mesh 15 mm,
- - - - - - - - -

II. Coarse 5mm. - 2'7 0'2 - 1'3 44'4 35'3 47'6 27'9 13'4 4'1 13'4 17'3 23'1 33'8Gravel
- - -.

III. Medium 2'5mm, - - 2'3 0'2 0'01 1'5 14'0 14'3 14'5 28'3 29'0 17'5 20'5 31'7 15'4 18'8 0'5Gravel
-

IV,
Fine 1'5 mm, 0'2 0'1 0'5 2'4 0'3 0'2 2'8 10'2 9'1 , 7'5 14'1 17'0 28'1 18'2 19'3 8'3 12'6 0'7Gmvel

V. Coarse
1 mm, 0'8 0'2 2'5 3'2 1'3 1'2 6'3 7'5 8'9 4'0 6'0 6'2 21'0 16'0 10'5 7'3 7'3 0'9Sand

VI.
Medium 0 '5 mm, 4 '8 2'1 13'2 13'7 10'8 24'0 29'2 5'5 16'3 5'9 7'3 6'9 23'4 Ig'7 14'9 25'7 19'9 3'6Sand

VII.
Fine Passes through 90'9 95'8 82'7 68'8 85'4 72'7 56'8 16'2 12'1 17'7 8'3 10'4 5'2 9'0 5'2 18'3 6'7 69'8Sand 0 '5 mm. sieve

VIII, Silt
Does not settle I

3'4 1'9 1'1 6'8 1'7 1'9 2'0 1'2 3'9 2'8 8'2 17'1 0'6 3'1 1'1 0'5 0'3 24'4in 1 minute I



TABLEIII., showing the percentages of Oarbonate of Lime (or whe1'edistinguishable, of shell) in each grade of gravel

or sand in the samples of bottom-deposit from the fine-textured g1'ounds L to VIIL

o~
~
OJ

0
Z

t-3
I=J:1
I:';j

I:2;j
I»-
q
Z
l»-

I»-
Z
I:='

t:d
0
>-:3
>-:3
0
::s:
I

I:='
1::';1
'"d
0
7:P
::3
U2

z
1::';1

I»-
~.
t-3
~
1::';1

"'"=I
Io;j
~
t'"'
......
Z
t;o;j

Number of I, II, III. V, VI. VII. VIII.Ground,

Number of 92 104 91 90 102 109 89BHaul.

CaCO, CaCO, CaCO, CaCO, CaCO, CaCO, CaCO"

Number of -
..."

.....
'E"

-
'E" 'E$$

..."
'E$ 'E$ 'E 'E 'E 'E" 'E 'E" 'E$Grade. 0"" 0",,,,:E

,g S' ,g S .;;: ,g S' .;;: ,g S' o,g S ,g S' 'g ,g S'",.::'"
<jog" .:jr:::.z .:j;gr.'B .:jr::: .:j;g" .:jr:::.z .:j;g" .:j!::.z ;g" r:::.z .:j:g" r:::.z ;gr.'B r:::.g

.... .... .... .... ..... .... ....

-- - - - - - - - - - - - - - -
I. - - - - - - - - - - - - - -

II, - - 100'00 - - - 34'62 0'93 41'38 0'08 - -- 24'44 0'32

III. - - 95'00 - - - 26'50 0'61 15'00 0'03 93'00 0'01 44'14 0'66

IV. 82.43 0'16 93'75 0'09 64'70 0'32 57'50 1'38 39'60 0'15 72'72 0'01 58'00 1'62

V. 74'40 0'59 57'68 0'12 28'80 0'72 39'60 1'26 24'75 0'32 61'17 0'73 60'00 3'78
(esUmated)

VI. 58'00 2'78 64'37 1'35 18'70 2'47 39'60 5'42 27'00 2'91 38'75 9'30 62'73 18'32

VII. 14'63 13'29 14'44 13'83 12'65 10'46 19'20 13'21 13'00 11'10 26'87 19'53 42'00 23'86

Silt 17'41 0'59 21'43 0'41 14'85 0'16 14'67 0'10 16'25 0'27 30'00 0'57 22'86 0'05
- - -

I
- - - - -

Totals - 17'41 - 15'80 - 22'91
II

- 14'86 - 30'15 - 48'61



TABLEIV" showing the percentages of Om'bonate of Linw (or, where distingnishable, of shell) in each grade of gravel or sand

in the samples of bottom-depositf1'om the coarse-text1~redgr01mds IX. to X VII.

"J
~
0
~
~
i:I:i
1:;:1

1:;:1
t::j
t::j
->1
U2
...,
0
Z
1:;:1

0
~
0
q
Z
t::j
U2
~
0
U2
~
>
~
~
>'d
0......
z
!"3

01
t.:)
-:j'

Number Of
! IX,

I

X.

I

XI. XII. XIII. XIV. XV.
I

XVI. XVII.Ground.
,

Number of I i94 96 84 83 103 85 97 87 105 106Haul.
'II

il
I CaCO. CaCO. CaCO. CaC03 CaCO. CaCO. CaCO. CaCO. CaCO. OaCO.I

1-Number of '
'" '"

'B"'Bg:" 'B-2 'Bg:" 'B 'Bg:" 'B '" 'B I 'B 'B,,, 'B" " 'Bg:" 'B 'B,, 'B,," 'B,,"Grade. 0"" o" 0"" 0""i -g "'S -g :N:,gS' :N: ,g S :;':-g :N:,gS ;"'°';:;'" ] S' -g ] S' :N:,gS' -g ] S' -g ] :ga W'" ;>"
"' '" w:oa a w.-" ",.- ;.rl3 rl3 (!1 rl3 (!1 rl3 rl3 w'-(!1 rl3 rl3 rl3 (!1 rl3-<1(!1
-<1 '" -<1.=; -<1]

-<1(!1 -<1(!1

- - - - - - - - - - - - - - - - - - -
I. 69'93 0'63 - - - - - - - - - - - - - - 54'43 0'76 100'00 0'70

II, 10'21 4'53 13'48 4'76 18'73 8'88 15'52 4'33 38'47 5'15 56'00 2'30 15'28 2'05 58'80 6'29 34'21 7'90 43'75 14'78
III, 25'50 3'57 33'00 4'72 58'00 8'41 51'00 14'43 90'50 26'24 39'50 6'91 30'50 6'25 86'50 25'26 54'00 8'21 47'50 8'93
IV, 22'55 2'30 60'08 5'46 64'90 4'86 60'12 8'47 81'60 13'87 30'55 8'58 59,95 10'91' 79'60 19'34 64'80 5'38 78'75 9'92
V, 13'33 1'00 59'43 5'29, 63'80 2'55 62'29 3'73 74'40 4'61 22'80 4'79 77'70 12'43 66'60 8'92 75'00 5'47 73'80 5'39
VI. 29'14 1'60 52'00 8"47 52'52 3'10 61'21 4'46 53'71 3'70 19'20 4'49 56'40 U'll 66'00 10'16 57'00 14'65 57'70 U'48

VII. 23'83 3'86 32'06 3'88 35'47 6'28 47'83 3'97 40'15 4'17 13'80 0'71 37'90 3'41 33'60 2'18 26'10 4'77 22'20 1'49
Silt 18'66 0'22 15'50 0'60 20'67 0'58 16'50 1'35 21'16 3'44 14'67 0'09 16'92 0'52 19'80 0'10 24'00 0'12 27'00 0'08

- - -- - - -- -

40'741

- - - - - - - - - - - -
Totals 17'71 33'18 34'66 61'18 27'87 46'68 72'25 47'26 52'77
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TABLEV.

Showing the sarnples of bottorn-deposit armnged acc01-ding to average gmde

of texture, and the total penentage of Ga1-bonateof li111ein each.

No. of Sample.
94
84

106
83
96
87
97

105
85

103
89B
90

109
91

102
92

104

Average Grade.
. 3'66
, 3'704

, 3'803
, 3'946

, 4'081

, 4'151

, 4'471

, 4'498

, 4'597
, 4'638

, 6'386

. 6'561
, 6'749
, 6'814

. 6'849
, 6'971
. 6'998

Percentage CaC03,
17'71
34'66
52'77
40'74
33-18
72'25
46'68
47'26
27'87
61'18
48'61
22'91
30'15
14'13
14'86
17'41
15'80
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TABLE VI.

Showing the distribution and abundance of each species on the gl'OUndSinvestigated,
and its geogmphical distribution.

M=many; P=present in moderatenumbers; F=few; Fo, Po, Mo= Fewin somehauls,
none in others, etc.

m., p., f.=many, present, few,small specimensonly.
P indicates that the species is present, but gives no information as to its abundance.
Geographical distribution. A=Arctic ; B=Boreal; L=Lusitaniau.

Coarse gravel Fine Shell
withsal~dormud. gravel. gravel. Stones., , --'--

L ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

FORAMINIFERA.

Truncatulina lobatula (Walker
and Jacob)

PORIFERA.

Suberites domuncula, Olivi
Cliona celata, Grant...

HYDROZOA.

Tubiclava cornucopiae (Nor1nan)
Hydractinia echinata (Fleming)
Eudendrium rameum (Pallas)...

" ramosum (Linn.) .
.. capillare, Alder...
" sp. ... ...

Perigonimus repens (Wright)...
Garveia nutans (Wright) ...
Heterocordyle Conybearei (All.)
Bougain villia ramosa( Van Ben.)
Tubularia indivisa, Linn.
Clytia J ohnstoni (Alder)
Obelia dichotoma (Linn.) ...
Campanularia Hincksii, Alder.

" verticillata(Linn.)
" flexuosa (Hincks).

Lovenella clausa (Loven) ...
Opercularella lacerta (Johnston)
Lafoea dumosa (Fle1ning)

" fruticosa, Bars
Calyce1la syringa (Linn.)

" fastigiata (Aldel')
Cuspidella costata, Hinck.~
Trichydra pudica, Wright
Coppinia arcta (Dalyell)
Halecium halecinum (Linn.)

" Beanii, Johnston
" labrosum, Alder

Fine sand.

. . .,; '"
'g '8 § ;0 "
5§ ":05 to ~ ~
6 ~ .,; .,; E . ~ E ~ ~ 2 ~ . ~
~g,o==,,--g~,,- S.,;~."-~"" .
~::1~~;g:!E'" ~§"~;g s~.;;..., .~
;o~::J~I"'I2:$~ ~2::J$1"'I ~~;,;~. ~
~~.£.£'O<E.='O ~tD~~:q,.§:g ~s -g :g" '" ;:; ;:; . '" '" . ".~... '" ... "'''.., '" ...
""",,,,Za"Z ~~"'§gj:g",:g= 8 .~
.£~~"'"':'~~... '£~~i:Q'\'.sa.s,:g'" ;:;:; ~I"'I"''''' ;:;""..."':& "-~ ~ 1J'" '" .. .. . '" '" j::: '" .. .. """ ",'" ~ '" 0 .-
"''''''''Z''''''Z''''>::~'''o",,,,,,,..t5 ""
r;:r;:r;:r;:g;::" I"'I~Jo'O~ I"'I~ I"'I~ ~ ~
~$$~~~~~t5~~g;,=t5t5t5:=:.. ~.:;65.:;..aJJ5~ ~~z~~ ~~ ~~ £ 0

On stems of hydroids wherever these are present.

L ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvLxvii. xviii.

-P 'Fo---P - P - -- -
F--P--P- PPPPP MP -P P
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P P PoPoP F Fo- P - - - - F - - - -

-- -F
P F MP F -P - F --P - -- -- -
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-P Fo
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F
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P Fo M
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F -Fo--P -- -----
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F P M!f M P M P - Fo P -!f F F
Fo-F Fo --P --. -- -

-- -p

P -====~====== -- -
-- -

-P -- -
F MM-M--- -----
F - F P - P P P 1\{FoM F M P F
F - F P F - P - P FoM- - F F

Po- -----

-- -
FoF
- Fo .Fo
-- -

A.L.

F.

B.
A.B.
A.L.
A.L.
B.

L.B.
B.
B.
B.

A.L.
A.L.
L.B.
B.

A.L.
L.B.
B.
B.

A.L.
A.B.
A.L.
B.
B.
B.

A.B.
A.L.

L.
L.
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Sertularella Gayi, Lamonroux .
" polyzonias (Linn.)

Diphasia rosacea (Linn.) ...
" attennata, Hincks ...
" tamarisca (Linn.)

Sertularia abietina, Linn.
" argentea, Ellis and
Solandel' ... ...

Hydrallmania falcata (Linn.)...
Thuiaria articulata (Pallas) ...
Antennnlaria antennina (Linn.)

" ramosa, Lamarck
Aglaophenia myriophyllum

(Linn.) ... ...
Aglaophenia tubnlifera, Hincks
Plumularia pinnata (Linn.) ..,

" setacea (Ellis) ...
" Catharina, Johnston'
" frutescens (Ellis and

Solander)

ACTINOZOA.

Alcyoniulll digitatnlll, Linn. ...
Sarcodictyon catenata, Forbes...
Gorgonia verrucosa, Pallas...
Caryophyllia Slllithii (Stokes)...
Epizoanthus illcrustatus (Dub.

and Kor.) ...
Sagartia parasitica (Couch)
Adalllsia palliata (Bohadsch)
Paraphellia expansa Haddon
Chondractillia digitata (1I£uller)
Corynactis viridis, A llnum ...

Coarse gravel Fine Shell
Fine sand. with san~ or mud. gravel. gravel. Stones., , ~ - .-0---.

i. ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.
P P 1Y1M P 111 l' P F Fo P 1Y1F F F Fo - -
PPPPP-F- --PP- F- ---
Fo - -- Fo- Po
-F -- -Fo -

-- FoFo -
-M -- -Mo M

-- Po- -

F M F F 'F M F F F Fo F - l' F f PoF(M) M
- - - Fo - - Mo-- - Fo - - F P F 111M 111

-- -- Fo
- - - - - - P - M P P - l' 111F MoF M

-M------
F F F l' F -F -
--FpPpF-

Fo-
-F---F--

-- -Fo -

B.
A.L.
B.
B.

L.B.
A.I,.

A.L.
A.B.
L.
L.
B.

L.B.
B.

L.B.
L.
B.

L.

B.
L.
L.
L.

B.
L.
L.

L.(!)
B.
L.

ECHINODERMATA.

Cuculllariapelltactes(Linn.)... - - - - - - Fo- - - - - - -. - - - - A.L.
" lactea (F01'besand
Goodsir) ... ... --F ---Fo- -- FoFo Fo B.

Thyonefusus(O.F.1If.) ... F -- -- - L.B.
Holothurianigra(Gray) ... -- Po- - L.
Astropecten irregularis (Penn.) 1111\1J\!IF F FoFo- f - Fo- - f Fo Fo- - B.
Luidia Sarsi, Diib.and Kar. ... - Fa - - - - - - - - - - - F - - - - L.B.
Porania pulvillus(O.F.1I1.) ... - - - Fo- - - - - Fo- - - 1\1- - - - B.
Palmipesplacenta(Pennant}... Fo- F - 111- P P - - F - - - - - - - L.
Solasterpapposus(Linn.) ... Fo- FoPo1\1- F - F fo f - F f - fo F F A.B.
Henriciasallguinolenta(O.F.1If.)--FoP --F F Fo- -- - A.B.
Asterias glacialis, Linn. ... F P P 1\1l' E P F M FoP F - 111- - Fo - I L.

" rubens, Linn. ... F l' P M M P l' F M Fol' - F PM- - l' F B.
Ophiuraciliaris(Linn.) ... F P F F F F F M 1\1F - M]<' F - - Fo - L.B.

" albida,F01'bes ... - - - fo - F F F 111-111 - P F - - F Fo A.L.
"affinis,Lutken ... -- -Fo - L.B.

Amphiuraelegans(Leach) ... - - - - - P - - - - - - - - - M F A.L.
" filiformis(O.F.1I1.)... Fo- ' -- -- - L.B.

OphiactisBalli(Thompsan) ... ---Fo--P - M FoP F M l' - F F M B.
Ophiocomanigra (O.F.lJf.) ... - - - - - - - P F F Pof - Fo- fo F Mo A.B.
Ophiothrixfragilis(O.F.1If.)... f f f f - f P P M M 1\11111\1 111- fo F F L.B.

Echinusacutus, Lamk. ... -fo -Fo--'Fo- F FoF -- P - -F - LB.
" miliaris,Leske ... - f P F - P M- l' F M - l' l' - MM 111 L.B.
" esculentus,Linn. ... ---F --1' P F FoP F F P - PoF f L.B.

Echinocyallluspusillus{O.F.M.} -F Po- P Fo- P F F L.B.
Spatangus purpureus (O.RM.) FoP -Fo--- F - 1'111 Po L.B.
Echinocardillmcordatum{Pen.) -F -Fo -- - L.B.

" pennatifidum,Nor. - - - - - - - - - - - - - - - - Fo -

-- -- -
P FoFo - F F - - F
F -F -- - - -- --- -- -

-- -- Po

Fo - F Fo - - F - - - -- - - Fo - Fo F l'
F F F F F F F F F Fo - - F F F FoF M
-------- ----- -- -Po l'
M Fo M l' P M l' l' - Fo M M P F F -F F
P - P - - M F - F FoP F - F F Fo Fo F

Fo - M 111P F l' l' --MFP -F -- - Fo
-------- -Fo--- -- Fo- -
- PoP Po- P 111- M - P F l' Fo - - F F
---Po--Fo- P -Fo-- -- -- F
F l' P Po F l' Mo- M Fo M - l' FoF Fo- -
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NEMEltTINA.

CarineHa superba (Koll.)
C. annulata (.Mont.) a. McIntoshii
Amphiporus pulcher (Johnston)
Drepanophorus rubrostriatus,

Hubrecht ... ... -Fo--- F - -- -
Tetrastemma fiavidum (Ehren.)

McI ... ... P P - -- -
Tetrastemma dorsale, Abild. ... P P - -' - p - - - - - - - - - - - -

" candidum(O.F.M.) P - P - -
Eupoliacurta,H~tbrecht ... --F -- -- F F -
Lineus bilineatus (Renier) McI. F - - P - P F - - - - - - P - - - -

" marinus (Mont.) ...
Micrura purpurea (Dalyell) ...

" fasciolata (Ehrenb.) ...
Cerebratulus fuscus, McIntosh...

TUltBELLAmA.
Eurylepta cornuta (O.F.M.)

GEPHYltEA.

Phascolion strombi (Mont.)
POLYCHAETA.

Polygordiussp. ... ... -- F M -
Euphrosynefoliosa,Aud.&;Edw.- - - - - - - - - - - - - Fo- - - -
Aphrodite aculeata, Linn.
Hermione hystrix, Sav. ...
Lepidonotus squamatus (Linn.)
Eunoe nodosa (Sa/'s.)
Lagisca propinqua (Mlmgn.)

" rarispina (Mlmgn.) ...
Harmothoe imbricata (Linn.) ...
Evarne impar (Johnston)
Polynoe scolopendrina, Sav.
Halosydnagelatinosa(Mlmgn.) - - - - - - - - F - - - -
Hermadion assirnile (JfcInt.) ...
Acholoe astericola, Clpd. .. .
Hyalinoecia tubicola (O.F.M.)
Lumbricollereis (large)

" (smaH)
Nereis fucata (Sav.)...

" procera(Ehl.) ...
Typosyllis alternosetosa (S. JOB.)
Ehlersia cornuta (Rthke.)
Eulalia viridis, Sav....
Amblyosyllis spectabilis (John.) - - - - - - - - - - - - - - - - Fo -
Polydoracaeca(Oerstd.) ... P -- -- -- -
Nephthys Hombergii(A. &;E.) - - Fo- - - - - - - - - - - - - - -
GlyceracOllvoluta(Kef.) ...
Chaetopterusvariopedatus, Glpd.
Pectinaria auricoma, Dan. ...
Polymnia llebulosa (Mont.) ...
Nicolea venustula (v. Mrzllr.)
Thelepussp. ... ...
Amphitrite gracilis (v. Mrzllr.)
Polycirrusauralltiacus(Gr.) ... - - - - - - --
Terebellidtubes ...
SabeHa (pavollilla 1) ...
SabeHaria spinulosa (Lenck)
Filogralla implexa, Berkley
Dasychone bombyx (Dal.)
Protula tubularia (Mont.)
Sm'pula vermicularis, Linn.
Hydroides norvegica (Gunn) ...
Potamoceros triqueter (Linn.)...
Spirorbis sp.

Coarse gravel Fine Shell
Fine sand. with sand or mud. gravel. gravel. Stones.
-'-- , ,.--' , '---, ,.--'--.,

i. ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

P F - P P - -- P
---P -P -- -- P - -
---P P -- -- -

-- -- P
F - P ---P P - P - P

---P P --- P P - P P P
F - -- -- -

--F -- -- -- -

F P -~-P -- P - -- F

--FoFoM--- -- -- -
F Fo--- -- -- -

- FoFo- -- - F - 111FoP - F Fo- - P Fo
-- -- Fo

P P P Fo- F P -
P Fo-
--Fo---F -
P F-

Fo-

M FoFo- 111- - - Fo -
-- -- -
-- Fo- -
Fo- -- Fo
-- -- -

-- -
F -- -- -
P P P1 -- -- -
--FoP --FoP MFoP -P -- -- -
--' P - Fo- -

F P - -- -
With EupagurusBernhardusin Buccinumshells.

FoP M Fo- P M - - - F - - - - - Fo -
P -- -- -- -

-- Fo- -
Fo- -- -- -

-- F sp1-
Fo- F Fo- P P F M PoM F M M fo - Fo Fo

F F -Fo-F - -- -P F
Fo- F ---F Fo- -- --

f -P --F Fo- -Fo--- -- -- -
P P M 111- 111111P 111FoM P - Fo- - - -

Fo- -- -Fo -

F-
PFPPPPP-

PP-
P-

PPMP-P1I1-
FP

- - P Fo- F P -
F P P -F P P -
- Fo- - - P F -
-P------

F -- -- -
PPF-- MP MM-
P FoP - - - - - - -
--P -- -- -P P
P ---111 P - -- -
MFo- P P - - Fo- -
- Fo- - - Fo- F F ~

P Fo - - P P - - Fo F
P Fo P - p. P F F P P
P -P -- -- -- -

-- -P
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L.
L.

A.L.

L.

L.

A.L.
L.
L.
B.
L.
L.

A.L.

L.
L.B.
L.
B.

A.B.
L.B.
A.B.
A.B.
A.B.

L.
L.
B.
L.

L.B.

B.
L.
B.

A.L.
A.L.

A.L.
A.L.

L.
L.B.
L.B.
L.B.
A.L.
A.L.
A.B.

L.

A.B.
B.

L.B.
L.B.

L.
L.B.
L.B.
L.B.

P



532 ON THE FAUNAAND BOTTOM-DEPOSITSNEARTHE 30-FM.LINE

Coarse gravel Fine Shell
Fine sand. with sand or mud. gravel. gravel. Stones.

---'- ,~~ ~
CRUSTACEA. i. ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

Homarusvulgaris,M.-Edt/).... Fo- - - - - - - - - - - - - - - - -
Pandalus brevirostris, Rthke - - MM - - F - F - - - - - - - - -

EupagurusBernhardus,Linn... P M M P P P F -
" Prideauxii(Leach).. - - P P P P F P
" cuanensis(Thompson) - - - - - - F -

Anapagurus laevis (Thompson) - M FoFoM P F P
Porcellanalongicornis(Linn.).., P P M M M M F P
Galathea dispersa,Bate ... P MM MMM MP

P FoF F - F - - F F
P Fo- - F Fo- - Fo -
- - P - P Fo- FoFo -
M - Po- - - - - Fo F
MFM-P P- PM M
~{ FoM - M P F Fo F M

Stenorhynchuslongirostris,Fab. F F M M M P P P P FoP - P P F - Fo Fo
Inachus dorsettensis (Pennant) FoF M M M P P P M - P - P P F - Fo Fo
Maia squinado,Latl'eille ... Fo- ]<'0- - - - - - - - - - - - - - -
Hyascoarctatus, Leach ... Fo--Fo-P -- -- -F M
Eurynomeaspera(Pennant) ... F FoF Fo- F F F M - F F F 'Fo- - Fo P
Cancerpagurus, Linn. ... --Fo---Fo- -- -- -
Pilumnus hirtellus, Leach ." - - - - - - - - - - - - - - - - - Fo
Portunus depurator(Linn) ,., - - MoM- P - F - - - - p Po- - - -

" pusillus, Leach ... ---Po-F FoF P FoM --- -- FoF Fo
Corystes cassivelaunus(Penn.) MoFoMo- F - - - - - - - - - - - Fo -
Atelecyclusheterodon,Leetch... Fo- - Fo- P Fo- m - F - M - Fo - Fo Fo
Ebalia tumefacta(Jlontaglt) ... - Fo- - - - - F MFoP - - Fo- F F F

" tubeJ'osa(Pennant) ... - - - - - F FoF M Fo P - P F - - F F
" Cranchii,Leach .,. --- - -- P -- - - -F F

Gonoplaxangulata(Fabr) ... - - - - F - - - - - - - - - - - - -

Balanuscrenatus,Brug1tiere... - - - - - - P - - F P - - P - P P -
Scalpellumvulgare,Leach ... P P M M - P P - M FoP P - P F - F -
Pyrgomaanglicum(Gray) ... M -P -- -- P P P

Phthisica marina, Slabber ... - - - - - - - - - - P - - - P - - -
Ampeliscaspinipes,Boeck ... - - - - - - - - - - - - - - - - P P
Melitaobtusata(Mont.) ... - -- - -- -- - - -- - -- -- F
Gammaropsis erythrophthalmium

Lilljeborg ... ... - .~- -P P
El'ichthoniusabditus,Templeton- - - - - - - - - - P P - - - - - -

MOLLUSCA. Living.

Pholasparva,Pennant ." -- - - - -- Fo
Pholadideapapyracea(Turton) - - - - - - - - - - - - - - - - - M
Saxicava rugosa, val'. arctica,

(Linn.) ... ." Fo--P --P - P -M -P -- - P F
Pandora obtusa, Leach ... Fo- -- -- -
Lyonsianorvegica(Chemnitz)...- - - - - - - - - - - - - - - - Fo -
Psammobiacostulata,Turton... - - - - - - - - - - - - - - - F - -
Tellina crassa,Pennant ... - - - - - - - - - - - - - - - F - -
Tapesvirgillea(Linn.) ." - - - - - - - - -- - - - - F - Fo- Fo
Venus verrucosa,Linn. ... Fo- -- -- -

"casina,Linn ... Fo- -- --- -
" fasciata,Donovan ... ---Fo-- -- FoFo Fo
" ovata, Pennant .., - - - - - - Fo- - - - - - - - - - --

Artemisexoleta(Linn.) ... -- Fo- -
Circe minima (Montag1t) ... - - - - - - Fo- - - - - - - - - - -
Astarte sulcata (Da Costa) ... - - - - - - - - - Mo- - F Fo- - Fo -
Cardiumechinatum,Linn ... -- -- -- Fo- - - - - - - - - - -

" norvegicum,Spengler - - - F - - Fo- F Fo - - - P - Fo- -
Montacutasubstriata (Montagu) - - - - - - - - - - - - - P - P P -
Kellia subol'bicularis(lJfontagu) - - - - - - Fo- - FoP - - Fo- - - Fo
Modiolamodiolus(Linn.) ... ---f --p - P -p P - P - -p f
Nuculallucleus(Linn.) ... Fo- F -- ---

" nitida, Sowel'by ... - M - - - - Fo- - - - - - - - - - -
Arca tetragolla,Polio ... - - - - - - - - - - - - - - - - f f
Pectunculus glycimeris(Linn.) - - - - - - - ~ - - - - - - f - M fo
Lima Loscombii,Sowel'by ... - - - - - - Fo- }!' - Fo- - P - l\foFo -

B.
B.A.

B.A.
L.B.

L.
L.
L.
L.

L.
L.
L.

A.B.
L.

B.L.
L.

L.B.
L.
L.

L.B.
L.B.
L.B.
L.B.
L.

A.L.
L.B.
L.

L.B.
B.
B.

L.B.
L.B.

L.
L.

L.B.
A.L.
A.L.
L.
L.

L.B.
L.

L.B.
L.B.
L.B.
L.B.
L.B.
A.L.
A.L.
L.B.
LB.
L.B.

L.B.
A.L.
L.B.
L.B.
A.L.



FROM THE EDDYSTONE GROUNDS TO START POINT.

Coarse gravel Fine Shell
Fine sand. with sand or mud. gravel. gravel. Stones.

, -'- ~~~ '---.
i. ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

Scaphanderlignarius, Linn. ... - - - - - - - - - - F --
Oscaninsmembranaceus(Mont.) - - - - - - - - - - - - -

Tritonia Hombergii,C~,vier'... - fo - - - - - - - - - - - - - - P
" plebeia,Johnston ... P - - - - - - - - - - - - P - - - -

Dendronotusarborescens(0.F..il{;)P - - - - - - - - - - - - - - - P -
Dotofragilis (FoTbes) ... P -- --P P - M -P P P P - -- -

" pinnatifida(Montag!,) ... P - - - - P P - - - - - -
" coronata (Grnelin) ... -PoP --P P - -- -P P

Hero formosa, .Loven ... - Fo- - - - - - - - - --
Oratena viridis (For'bes) ... P - - - - - - - - - - - -
Galvina tricolor (For'bes) ... - Po - - - - - - - - - --
Ooryphellarufibranchialis (Jon.) - - P - - - - - - - - --

" Landsburgii (AldeT
& Hancoc7c) ... ...

Archidoris tuberculata (Cuvier)
" maculata, GaTstang.

Lamellidorisoblonga, Aldel' &
Hancoc7c ...

Triopa claviger (0. F. M.)
Aegirus punctilucens, D' OTbigny - - - - -- - - - - - - - -
PolyceraquadriJineata(O.F.M.) - - - - - P - - - - - - - - - - - P

Dentalinm entalis, Linn.
Pileopsis hungaricus (Linn.)
EmarginuJa reticulata, SowcTby

" rosea, Bell
Trochus zizyphinus, Linn.

" gran nla tus, Born
Turritella communis, Risso
Aporrhais pes-peJecani (Linn.)
Eulima polita (Linn.)
Natica nitida (Donova.n)
Lamellariaperspicua(Linn.) ...

Nassa incrassata (Mullel')
Buccinum undatum, Linn.
Fusus islandicus, Chernnitz
Oypraea europaea, Montagu
Ovula patula (Pennant)

Ohiton asellus, Chemnitz
" discrepans, BTown

Proneomenia aglaopheniae, Mar.
& Kowalevs7cy... ...

Dondersia banynlensis, Pruvot .

MOLLUSCA. Shells.

Lyonsia norvegica (Chemnitz) ...
Solen ensis, Linn. ... ...
Solecurtus candidns (Renieri)...
Psammo bia ferroensis (Chentnitz)
Tellina crassa, Pennant

" donacina, Linn.
Lutraria el1iptica, LamaTC1c ...
Tapes virginea (Linn.)
Venus verrncosa, Linn.

" stria tnla, Donovan
" fasciata, Donovan

M - M - - P P - - - Fo- - - - - Fo -
F FoP -- P - -Fo -

P - -FoM -- P - F Po M
--Fo-- -- -- -

fo - -fo f
F -'Fo-F -- -Fo -

---Fo M -- -- -
F -Fo -- Fo- -

--Fo-F -- -- -
--Fo-- -- -- -

F - --F -- -- -Fo -
-- -Fo Fo

- - M M - P P - P FoP F f Fo - - P Fo
-- -Mo-

- - F F - - Fo- - - - - F F - - Fo -
-F F -- -- Fo

Fo - - - - P P - P Fo - '- - M P F P M
,-- -- -- Fo

--p ---F F --P F -
- - P P - - - - - Fo - -- -

-- -
-- -

-- -
-- -

-- -

-- -
-- -
-- -
-- -

P P - -- P
--P --P -- -- -- -

Fo- -- -- -

P -P P --P - -----
P -- -----

-- -
-- -
Fo- -

F - --F -F -- -- -
---F --F -- F - -F -
---F --F - -- -Fo -
- - - ---- F F - -. - - - - Fo - - - ------ P Fo -

--F -- -- -- -
- - - - - - F P P F - P - M - P M Fo
- - - M - 111111- M F M - P M P M P Fo

F -- -- -
P - -- -
P - -P Fo
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B.
L.
L.

A.L.
L.B.

A.L.
L.B.
L.B.
L.

L.B.
L.

L.B.
L.B.
L.B.
L.B.
L.B.
L.B.
B.

AB.
L.
L.

A.L.
L.

L.
L.

L.B.

L.
L.

A.B.
L.

L.B.
B.

R.(1)
B.

L.B.

L.
L.B.

B.
B.(?)
L.

Pecten tigrinus, Muller ... -----F Fo- --Fo-F -- FoFo Fo
" maximus (Linn.) ... - - - Fo - - P P M Fo P F P P- F- Fo
" opercularis (Linn.) ... FmFmMFmMmFF P Fm M FoFmf F MFp f Fa Fa

Anomia ephippinm, Linn. ... --P---P- M Fo P m P P- -P
" patelliformis, Linn. ... -P----P- 1\1:Fo - - P P P -P



534 ON THE FAUNA AND BOTTOM-DEPOSITSNEAR THE 30-FM. LINE

Coarse gravel Fine Shell
Fine sand. with sand or mud. gravel. gravel. Stones.

- --'-- -~~.~~ ~
i. ii. iii. iv. v. vi. vii. viii. ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

Venusovata, Pennant ... ,M F --P -- -111 -
Artemisexoleta(Linn.) ... ---P --F - --lIf -- P - M Fo -
Cyprinaislandica(Linn.) ... - P - P - P F - F - - P - P - - - -
Astarte sulcata (Dc,Costa) ... - - - - - - - - - Mo- - - P - P Fo -
Cardium echinatum,Linn. ... 111111- - - 111111P - F F P P F - - - -

" norvegicum,Spengler. - - - P - - M P 111F P P P 111- M P Fo
Nuculanucleus(Linn.) ... P -- P P - -- -

"nitida,Sowerby ... -M -- -- -
Pectunculusglycimeris,Linn... - - - - - - f - - - - - f P P P M Fo
Pinna pectinata, Linn. ... - - - F - F F - F F - - - Fo- - - -
Lima Loscombii,Sowe1'by ... - - - - - - - - - F Mo- - M P P - Fo
Pecten tigrinus, Malle1' ... - - -- - - P - F F - - - F - - - Fo

" rnaximus(Linn.) ... - - - 1\1- P lU - M P 1\1F M M P P F -
" opercularis(Linn.) ... -F -!If F 1\11\1P 1\1M M M M M P P 1\1 P

Ostrea edulis,Linn ... - -- -F -
DentaliumentaJis,Linn. ... -- P P F - P P P - P P - - F - P -- -
Trochusgranulatus,Born ... - - - - - - - - P - F - - - - - F -
Turritellacommunis,Risso ... - - - - - - F - M- F - - F - - - -
Aporrhaispes-peJecani(Linn.) - Fo- - - - F - F F - - F - - P Fo -
ScalariaTurtonis(T~t1'ton)... Fo- -- -
Natica nitida (Donovan) ... -P P -- -Fo -
Murexerinaceus,Linn. ... - - - - --- - - - - Fo
Nassa illcrassata(lJfalle1') '" - - - - - - - - P - - - - - - - - -
Buccinumundatum, Linn. ... P P P P - - - - - - - F - Fo- - - -
Fusus islandicus, Clwmnitz ... - - - - - - Fo- - - - - - - - - P Fo

POLYZOA.

Aetea recta, Hincks ... ... - - - - - - - -- - - - - - - - - F Fo
Scrupocellariascruposa(Linn.) F - M P - P M M M Fo M - P F - - F F
Bicellariaciliata (Linn.) ... F - - - - P M P P - P - - - - - - F
Bugulaturbinata,Alder ... - --- -- -- -- F

" avicularia (Linn.) ... --Fo--P F P -Fo--- F - -F -
" flabellata(Thompson)... - - F Fo- - - P - ~'o- - - - - - - -

Cellaria sinuosa (Hassall) ... M F M M F 111!Ii lIf - FoF - F - - - - Fo
" fistulosa(Linn.) ... 1\1F M M F M 111M F FoF f F F - --- Fo
" Johnstoni, Busk ". ---F -- -- -

1I1embraniporaDumerilii(Aud.)P - FoF - - F - - F - - - - - F F P
" catenularia(Jam.)---F --F - P - -Fo P
" Flemingii(Busk) - P - F - - F - ~ - - - - - - - - P

Microporacoriacea(Espe1') ... - - - - - - - - - - - - - - - - Fo Fo
Cribrilinaradiata(Moll.) ... ---P P - F P P

" figularis(Johnston)... ---P --F - P - F F P
Microporellaciliata (Pallas)... - - FoP - - P - P F F - - 'P - P P P

" MaJusii(Audo~tin)---P --F - P - P P P
" violacea(Johnston) P - P - F Fo P

ChorizoporaBrongniartii(Aud.) - - - P - - P - P F F - - M - - P P
Schizoporellalinearis (Hassall) Fo- - P - - P - - F F P - P - F P P

" auriculata (Hasl.) - - Fo P F - P - P F F P - P - F P P
Schizothecafissa (B~,sk) ... - - - - - - - - - - - - - Fo- F F -
Rippothoa divaricata, Larnrx. F - - P - - P - - - P - - P - P P P
Lepralia foliacea(Ellis'" Sol.) Fo - - Fo- - - - - - Fo - - Fo- - - -

" pertusa (Esper) ... ---P --F - -F --- -- Fo- Fo
Porellaconcinna(Busk) ... Fo- - P - - F - M F P P - P - Fo P P
Smittia trispinosa (Johnston)... - - - P - - F - - F - - - P - Fo P P

" cheilostomata(Manzoni) - - - P - - - - - F - - - Fo - Fo P F
PhyJacteJla collaria (No1'1nan).- - - F - - - - - - F - - - - - -
l\1ucronellaventricosa(Hassall) Fo - Fo P - - P P P F P - ..,:::;P F FoP P

" Peachii (Johnston). - - - P - - P - P F F -:5~ P - FoP P
" variolosa(Johnston) ---P --- - E'= P - :J!'oP P

coccinea - - - P - - - - - - - - g ~ -. - - - Fo
Palmi~ellariaSkenei,>Ellis'" s~'i. - - - - -. - - - - - - - ';' of Fo - - - -
Rhynchoporabispinosa(Johnston)- - - - - - - - - F F F § ~- - F F F
Celleporaavicnlaris (Hincks)... P P l\{ M P - M 1\1 - - P P ::'"8,P F - F F

" ramulosa,Linn. ... - P 1\11\1P M 1\11\1 - Fo P - - - Fo- -

L.

B.
L.B.
B.
1

A.L.
L.
1
L.
L.
B.

L.B.
A.L.
B.
L.
L.

A.L.
A.L.

L.
L.

L.B.
A.L.

L.
A.L.

L.
A.L.
A.L.
A.L.

1
1

A.L.
A.L.

L.
A.L.
A.B.
L.(1)
A.L.
A.L.



1J'ROM THE EDDYSTO~E GROUNDS TO START POINT.

Crisia eburnea (Linn.)
" ramosa, Harmer

Stomatopora major (Johnston)...
" J ohl1stoni (Heller)
" granulata(Jf.Edw.)

Idmonea serpens (Linn.) ...
Diastopora suborbicularis, Hnks.

sarniensis (Norman)
obelia (Johnston) ...

" patina(Lamarck) ...
Lichenopora hispida (Fleming)
Alcyonidium gelatinosum (Lin.)

" parasiticum (Flem.)
" albidmn, Alder ...

Cylindroecium dilatatum (Hnks.)
Pedicellina cernua (Pallas)

TUNICATA.

Molgula oculata, Forbes
" simplex,Alder,c,Han..

Forbesella tesselata (Forbes) ...
Styelopsis grossularia, Van Ben.
Polycarpa varians, Helle?' ...
Corella larvaeformis, Hancock...
Ascidiella venosa (0. F. M. )

" scaura (O.F.M.)
Ascidiadepressa,Alder

" mentula (O.F.AI.)
Ciona intestinalis (Linn.)

Fine sand.
- --'--- -
i. ii. iii. iv. v. vi. vii. viii.

... F-
--------
---P----
---F----
---F----
---M M ---M
---F--F-
---F--F-

F-
Fo- Fo-
Fo- - P - - P P
--F ---FoP

Coarse gravel Fine Shell
with sand or mud. gravel. gravel. Stones.
,..-'---, ~ ,..-'-,
ix. x. xi. xii.xiii. xiv.xv. xvi.xvii. xviii.

.P--F F
g,c~ -- Fo- -

P - - - ~~P - F P
E'~ -- F F;:.F-FF F

P - P P r;-~ - - Fo F F
- - Fo - ;;j~ P - F P P
P F Fo - PoP - F Fo P

F - -- -
p - - - - F - - Fo P
P F F -- P F F P P
----- -- -
- ---- -- -
- ---- -- -

--p -- ---
p - P - P - FoP - FoP - - - - - - Fo

--Fo-- F --
F - ----- -- -

-F -- -
P I' -- -I' -

fo - - -- - - M - M PoFo- f M - - - -
Fo- -- -- -

---Fo --F -- -- -- -
I' F M M f M F P F - F F F F - Fo Fo -

- -- -F Fo
-- -Fo -

-F F - Fo- -I' Fo

--F-----
--M-----
--M Fo----
--Fo-----
---Fo----
111- 111Fo- - - -
Fo-------
Fo-------
P-P-----
Mo- P Fo----
FFM-F---
M F M Fo-----
--FoMoF ---
Fo--Fo-- --
--F-F---
P-MF----
lII-MM----
--F-----

F-
fo - fo - - -'- -
FoFo--F ---

F ----
--f-----
---fo ----

F F

----- -- -

CEPHALOCHORDA.

Amphioxuslanceolatus,Yarrell - - - - - - - - - - - - - - F
FISHES.

Pleuronectes platessa, Linn. ...
" Jimanda, Linn. ...
" microcephalus, Don.

Solea lutea (Risso) ...
" variegata (Donovan)

Arnoglossus laterna (Walb)
Gadus minutus, Linn.
Merluccius vulgaris (Linn.)
Capros aper (Linn. )...
Zeus faber, Linn.
Trigla pini, Bloch

" gurnardus, Linn.
" lineata, G-1Iwl.
" hirulldo, .Linn.

Lophius. piscatorius, Linn.
Callionymus lyra, Linn.
Gobius J effreysi, Giintlwl'
Crystallogobills NilssOlli,D.,c,K.
Lepadogaster bimaculatus(Don.)
Scyl1ium canicllla (Linn.)
Raia clavata, Linn....

" blanda, Holt...
" sp. (young) .. .

Rhina sqnatina (Linn.)

----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
------ -- -
----- -- -
----- -- -
FF-FF -Fo -
----- -- -
----- -- -
----- -- -
----- -- -
----- -- -
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A.L.

B. (1)
L. (1)
B. (1)
L.B.
A.L.

!
A.I,.
A.L.
AB.
A.B.
B.

A.B.
B.

A.I,.

L.B.
B.
!
B.

L.B.
B.

L.B.
L.B.

!
L.B.
L.B.

L.

A.B.
A.B.
A.B.

L.
L.
L.
L.
L.
I,.
L.
L.

L.B.
L.
L.

L.B.
L.
B.

L.
L.

L.B.

L.
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.TABLE VII.

Showing the nnmber and penentage of animals of each g1'01tpliving at
a depth of about :30 fathoms between the Eddystone and Start
Point, which a1'efonnd in the diffe1'ent geographical regions.

A.L. A.B. B. L. B. L.Arcticto Arcticand Boreal LusitanianLusitanian Remarks
Lusitanian Boreal andBoreal

.- - - --

Foraminifera from
Foraminifera 1 - - - - bottom - deposits not

included.

{

11 4 17 6 6
Hydrozoa 25 % 9% 39 % 14% 14 %

j
3 7Anthozoa - -

30 %
-

70 %

Echinodermata {

3 3 5 12 3
12 % 12 % 19 % 46 % 12 %

{
3 1 8 Nemertina of northernNemertina

25 %
-

8%
-

67 % seas not well known.

{

6 6 5 11 9
Polychaete 16 % 16 % 13 % 30 % 24 %

{

I 3 3 11 13Orustacea
3% 10 % 10 % 35 % 42 %

1

9 2 7 27 20Mollusca
14 % 3% 10 % 41 % 31 %

j
19 4 8 4 12

Polyzoa 40 % 9% 17 % 9% 26 %

I 3 6 Tunicata of northernTunicata I
- -

33 % 67 %
-

seas not well known.

The number of fishes
I 3 1 3 15 captured is not large,Fishes I

-
14% 4% 14 % 68 % as the results are most-

ly those of dredgings.
- - -

j
53 25 53 80 93Total

18 % 8% 18 % 26 % 30 %
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EXPLANATION OF CHARTS

Illustrating the Repm't "On the Pauna and Bottom-deposits nea1' the
Thi1"ty-fath01T1line fr01n the Eddystone Grounds to Start Point."

Conventional signs have been adopted to indicate the texture of the
bottom-deposits.

Each species is indicated by a letter, and the kind of type shows the
relative abundance of the species. A thick capital placed on any ground
indicates that the species is very abundant on the ground; a hollow capital
that it is moderately plentiful; a thin capital that it is generally present but
only in small numbers; and a small letter that only one or two occasional
stray specimens have been taken on the ground.

CHARTI. Solaster papposus.
Alcyonium digitatum. Amphiura elegans.
Caryophyllia Smithii. " filiformis.
Sarcodictyon catenata.
Epizoanthus incrustatus. . CHARTVII.
Chondractinia digitata. PL

a~m
d

.]pe
S
s pl.~centa.

Ul]a arsll.
CHART II. Porania pulvillus.

Halecium halecinum. .. Henricia sanguinolenta.
Sertularella Gayi.
Aglaophenia myriophyllum.
Sertularia abietina.

CHART III.
Eudendrium ramosum.

" rameum.
Bougaillvillia ramosa.
Hydrallmania falcata.

CHART IV.
Antennularia antennina.
Antennularia ramosa.
Thuiaria articulata.
Plumularia Catharina.

CHARTV.
Echinus esculentua.

" acutus.
" miliaris.

Spatangus purpureua.
Echinocardium cordatum.

CHAR'fVI.
Asterias glacialis.

" rubens.
Holothuria nigra.

CHART VIII.
Astropecten irregularis.
0 phi ura ciliaris.
Ophiothrix fragilia.
Ophiocoma nigra.

CHART IX.
0 phiactis Balli.
Ophiura albida.

" affinis.
Proneomenia aglaopheniae.
Dondersia ban yulensis.

CHART X.
Chaetopterus variopedatus.
Polygordius sp.
Hyalinoecia tubicola.
Aphrodite aculeata.

CHART XI.
Stenorhynchus longirostris.
Inachus dorsettensis.
Hyas coarctatus.
Ebalia tumefacta.

" tuberosa.
" Cranchii.
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CHART XII.
Pandalus brevirostris.
Eupagurus Bernhardus.

" Prideauxii.
Sagartia parasitica.

CHART XIII.
Atelecyclus heterodon.
Corystes cassivelaunus.
Gonoplax angulata.
Portunus depurator.

" pusillus.

Cardium echinatum (shells).
" " (Ii ving).

CHART XV.
Pectunculus glycimeris.
Fusus islandicus.
Buccinum undatum.
Dentalium entalis.
Turritella communis.
Lima Loscombii.

CHART XVI.
Cellaria fistulosa and sin uosa.
Ascidiella scabra.
Polycarpa varians.
Amphioxus lanceolatus.
Lepadogaster bimaculatus.

CHART XIV.
Pecten opercularis.

" maximus.
Cardium norvegicum.
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