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Report on the Investigation of British Marine Zoology by means of

the Dredge. Part I. The Infra-littoral Distribution of Marine In-

vertebrata on the Southern, Western, and Northern Coasts of Great

Britain. By Edward Forbes, F.R.S., Professor of Botany in

King's College, London, and Paleontologist of the Geological Survey

of the United Kingdom.

At the Meeting of the British Association at Birmingham in 1839, a Com

mittee was appointed for the investigation of the Marine Zoology of the

British seas, by means of the dredge ; and at the joint recommendation of

the Natural History and Geological Section*, a sum of money was granted

towards its expenses. Ever since that time the Committee has been annually

reappointed, with grants of various amounts placed at its disposal. At each

meeting, a provisional report, stating the nature and suecess of the researches

conducted during the interval, has been presented. A considerable mass of

valuable materials having been collected, it is now proposed in this Report to

present the results in connexion, in such a form as may be useful to science.

The extent and value of the data will sufficiently prove the expediency of

the researches.

For some years past much attention has been paid to marine zoology by

the naturalists of Europe and America. Among the inhabitants of the sea,

are many creatures whose organization is as attractive to the physiologist as

the singularity of their shapes to the students of external conformation.

Many of them were apparent anomalies in their respective classes, and of

doubtful position in the animal series. To throw light on the general history

of animal tissues, and on the various modifications of vital organs, to fill up

gaps in the scale of being as known to zoologists, to ascertain whether in the

depths of the ocean there are not still remaining the analogues and homologues

of apparently lost species, and the representatives of unknown or conjectural

types, it was most desirable that a more searching investigation should be

conducted into the number, kinds, and distribution of the inhabitants of the

ocean. No single tract had been scientifically explored, and the dredger was

in most instances a distinct person from the naturalist by whom he was em

ployed.

The chief purpose for which the dredge had been employed on our coast,

was for the procuring of specimens of shells of the Mollusca. Consequently

our knowledge of the extent of the marine molluscous fauna of Britain, and

of the distribution of the testaceous species in our seas, was much in advance

of that of other departments of marine zoology ; but even this could be but

partially depended on. It was formerly too much the aim of British natu

ralists and collectors, to endeavour to swell the catalogue of British animals,—

the former, from a mistaken patriotism, the latter not always with such dis

interested motives; consequently the catalogues of our fauna, especially of the

marine mollusca, became enriched by numerous species, very doubtful natives

of our coasts. Some of these did not excite surprise, their true distribution

being then unknown : others led to hopes of the finding in our sea9 species

of a far more southern type than really inhabit them ; and all went to

destroy the authority of our lists, and to confound the calculations of the in

vestigators of the laws of geographical distribution, and of the relations of

living animals to fossil. The only hope of purging catalogues so vitiated,

and at the same time of extending them in those departments to which but

little attention had been directed, lay in the establishment of a new series of

researches more rigidly precise than had ever before been attempted, and set
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on foot solely with regard to the determination of the true state of our sub

marine fauna.

It was for this object mainly the " Dredging " Committee was formed.

Their first act was to print blank formulas, in which the information obtained

might be registered at the time and place where procured. Each form con

sists of a ruled sheet, with a heading for the registration of particulars of

date of the operation, of the locality where conducted, of the depth of the sea

in the place where the dredge was sunk, of the distance from the shore at

which the observation was made, of the ground, i.e. the nature of the sea

bottom in the place examined, and of the region under which the portion of

the sea-bed explored might be classed. Below the heading are ranged the

names of the species procured, opposite columns stating the number of living

individuals taken, the number of dead specimens, and any observations which

might be suggested by the condition of the specimens, or the manner in which

they were associated together.

A great mass of these papers has now been accumulated, and are in the

possession of the reporter. The time has come when they can be tabulated

and reduced to an uniform language with advantage to science. Until very

lately this could not have been done. British marine invertebrate zoology

has advanced with gigantic strides since the year the Committee was esta

blished. Within the last ten years, the nomenclature and characterization of

the species of British Mollusca, Crustacea, Echinodermata, Acalephoe, and

Zoophyta, have undergone complete and thorough revision. Much has been

done too among the Annellidous tribes*. Indeed, at the present moment no

marine fauna in the world has been investigated with anything like the care

devoted to that of the British seas.

Nevertheless much remains to be done. All parts of the British and Irish

shores have been more or less explored, but not all in an equally systematic

manner. On the eastern coasts, the registration of the depths of marine

animals has been carefully attended to by Mr. Alder, Lieut. Thomas, R.N.,

Mr. Albany Hancock, Mr. Howse, and Mr. King ; whilst Dr. Johnston, Sir

John Dalyell, Dr. Fleming, Mr. Bean, Mr. Embleton, Professors Goodsir and

Macgillivray, the late lamented Dr. J. Reid, and many other able observers,

have devoted themselves to the examination of the marine invertebrata.

From the north-eastern coast of Scotland, many valuable dredging papers

have been filled up by Mr. MacAndrew, and a considerable accumulation of

valuable data for tabulating the depths of the Testacea in the southern part

of the German ocean, were accumulated by the late Capt. Owen Stanley, R.N.,

and are in possession of the reporter. Around the shores of Ireland, a valu

able mass of data has been collected by Mr. W. Thompson of Belfast, Dr.

Robert Ball, Mr. Patterson, Professors Harvey, Allman, and McCoy, Mr.

Hyndman, Dr. Farran, Mr. Humphreys, and Mr. Warren, all Irish natural

ists, and added to by Mr. Barlee, Mr. Jeffreys, Mr. Hassell, Mr. MacAndrew,

and myself. Both from the eastern coasts of Britain, and the whole range

of the Irish coast, more well-filled tabulated forms are still wanting; conse

quently I have thought it advisable in the first instance to report on the re

sults of dredging on the western, southern and northern shores of Great

Britain, from which data have been collected very fully and systematically,

* The following works are used as text-books for these reports :—Yarrell's History of

British Fishes ; Forbes and Hanley's History of British Mollusca ; Bell's History of British

Crustacea; Baird's Monograph of British Entomostraca; Forbes's History of British Echi

nodermata ; Forbes's Monograph of British Medusae ; Johnston's History of British Zoo

phytes, 2nd Edition ; Johnston's History of British Sponges. All these works, with the ex

ception of the first, have been published since the Meeting of the British Association at

Birmingham in 1839, and much of their most valuable materials have been collected in con

sequence of the researches set on foot at that meeting.
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and more than 1400 forms of" Diedging papers" fully filled up. With one

exception (by Mr. Hyndman), these have been recorded on the spot at the

time of the operation, by Mr. MacAndrew and myself, jointly or separately.

Numerous isolated records of depths of particular species within this area

are embodied in the following tables from the observations of Mr. Jeffreys,

Mr. Smith of Jordan Hill, Mr. Barlee, Mr. Alder, Mr. Hanley, Mr. Clark of

Bath, and Captain Otter, R.N. ; and for the Orkney Isles, a most valuable

record of depths has been drawn up by Lieut. Thomas, R.N., during his

survey of those islands. The obligations of science to the officers, engaged

in the Hydrographical Survey of the British seas cannot be too strongly ex

pressed.

In order to reduce the contents of these papers, and to embody the isolated

observations in a useful form, I have tabulated the data in two series of

tables. One includes all the depths at which the species of testaceous Mollusea

and Radiata were taken during these operations, the species themselves being

ranged in systematic order. The nature of the ground upon which they were

found is in every registered case recorded, and also whether the individuals

were taken alive or dead.

In a second series of tables, all the fully-registered dredging forms are

tabulated and analysed, with a record of the year of observation, the

distance from shore, the depth, the nature of the sea-bed, the number of

species of Univalve testacea taken alive and dead, the same of Bivalve testa0

eea, and the number of Echinodermata, a statement of the species taken

most abundantly, of the rare forms found, and of any peculiarities in the

assemblage of creatures observed in the particular locality.

The above sets of tables concern mainly the Testacea and Echinodermata.

A statement of the results of the search for plants and for animals of other

classes and orders is given in a less formal manner in supplementary para

graphs.

To show the range of the several species of Testacea and Echinodermata

as perfectly as possible, the lists of English and Scottish species are drawn

up separately. Each are moreover grouped under provinces, these provinces

being not merely sections of the coast chosen for convenience, but areas pre

senting peculiar zoological features of their own, dependent on causes which

are briefly discussed in the general observations offered in the latter part of

this Report.

The English provinces which have contributed materials to this Report are

five:—1st, the coasts of Hants and Dorset; 2nd, the coasts of Cornwall and

Devon ; 3rd, South Wales and the British Channel ; 4th, North Wales and

the neighbouring sea ; and 5th, the sea around the Isle of Man.

The Scottish provinces (western and northern) are also five:—1st, the

Clyde region ; 2nd, the Inner Hebrides ; 3rd, the Outer Hebrides and the

sea off Sutherlandshire ; 4th, the Orkney Islands; and 5th, the Zetland

Islands.

As all these provinces, English and Scotch, have been personally explored

by myself, I am enabled, in tabulating the contents of the dredging papers

and the isolated observations on depth embodied in the list of species, to

judge with greater accuracy than I otherwise could have done of the value

and bearing of the data, and to venture with greater confidence on the general

considerations which follow.

The reader must bear in mind constantly that the object of the following

papers and tables is not to give a complete enumeration of the animals in

habiting each province, but to present an authentic series of accurate obser

vations on the distribution of such species as can only be procured by the aid

of the dredge.
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fewerweretakenwereSyndusniya.termediaandNuculadecussata.

Th?speciestakenalivewereSyndosmyaprismatica,CorbulanucleusandVenus
ovata.AmongthedeadshellswereNeseraruspidata,Lucinaborealis,Psam-

mobiaferroensis,Pernaingeus,ScalariaTrevehana,Trochusuiillegranusand

Ditrspa.
DorsetandHants.

00.. 00.. 00.. 00.. 00..
000.

-z00.

BayofWeymouth. BayofWeymouth. BayofWeymouth.
EastBayofPortland. WestBay0fPortland. WestBayofPortland.

WeymouthBay,off

LulworthCove.

0 0 0 0 0

0 0 0 0
- 0

0

0 0 1
0 0 0

0

0 0 0 .

0
0 0

0 0 0 0

St.w.
m. m.

m.g.n.
gr0

gr&st. n.st.

0 0 0
00 000

060

0

H 0
-0

0 1 1

(Ab.)Trochusc.ereusandmagus,Phasianellapulla,Acmteavirginea,RiBsote,Chitonasellus,Creoelladiscrepansandmarmorata,Anomiaaculeata.Crus

taceaandAscidiee.

(Ab.)TurritellaterebraandCorbulanucleus,andOphiothrix,alive.Nextin

numbersTrochuscinereus,SyndosmyaalbaandMactrasubtruncata.

Crustaceaplentiful.NassapvgmieaandLucinaflexuosaamongtheliveshells;

LucinopsisundataandTclhnasqualidaamongthedead.

(Ab.)Venusovata,Nuculanucleus,Crenelladiscrepans,Trochustumidusand

Anomiaephippium,alive.Cerithiumreticulatum,dead.

(Ab.)Venusfasciataandovata,Nuculanucleus,Crenellamarmorata,Pecten opercularis,Anomiasquamata,Chitonasellus,Trochusmontacmiandzizi0 phinus;Ascidice,SerpulteandOphiothrix.alive.CrustaceaandCorallines

abundant.0oanthusCouchii.Melib-caandTritonia.

(Ab.)Pectenopercularis,Nuculanucleus,Pholasparva,Pholadideapapy-
racea,Saxicavarubra,Nassaincrassata,alive.Turritellacommunis,dead.

(Ab.alive.)Trochustumidus,Acmteavirginea,Kmarg.ularosea,PectenopercularisandAnomia;and,dead.Tapesvirg.ea.Amongfrequentspecieswere
Arealactea,PectenvariusandBuccinumundatum,Pleurobranchusplumula;eightspeciesofAscidia,0oanthusCouchii,Crustaceans,BalaniandSponges.



K>oo

TableII.

Enumerationofthedepths,&c.atwhichSpeciesofTestaceousMolluscaweretakenbytheDredgeontheSouthern

andWesternC0astsofEngland.

Gasteropoda.

Chitonasellus

Chitonfascicularis

Chitonlaevis Chitonruber

Chitoncancellatus
Species. Dentaliumentalis

Dentaliumtarcntinum

Patellapellucida

EmarginulaMulleri

Emarginularosea
Acmseavirginea

Fissurellareticulata Pileopsishungaricus
jCalyptraasinensis..

fathoms,fathoms,

0-0 000

Aroundthe-sleofMan.

Alive.Dead

Ground.

0-0 000 0-0 0-0 .0 0-0 0-0
0 *

0-0 000 1.0 0-0
0 0

gr0sh.
nul.

sh.
nul.

sh.
n.st.

n. sh. sh. sh.
sh.n.

sh. sh.

NorthWales.

Alive.
fathoms.

0 0 0
0-0
0

006
0 0 0

0-0

Dead.

Ground,

0 0 0 0
000

gr0

w.&st. m.gr.
gr0 gr0 gr0

fathoms

0
.0

m.gr. m.gr.
gr0 St. gr

.,gr.
gr0 St.

SouthWalesandBristol

Channel.

Alive.

0
.0

0 0.
.0 .0 .0 0 .0

0

Ground, m.&gr
s.gr.

.0

m.gr. s.gr. m.st. m.st. s.gr. I.gr. s.gr. m.st. s.gr. s.gr. m.st.

CornwallandDevon.

Alive.Dead.Ground

fathoms.

0

000

6

60 00
00 (000)

0
.0

0-0
6

000

0-0sh.s,
gr0

s.st.
gr0

sand. s.gr.
D.

sh.s
st.

Sh.6

000
0

sh.i
s. St.

DorsetandHants.

0
000

0 0
0-0
0 r 0

IS 20
0 0

Dead.

Ground
sh.n. gr.st.

n. gr0 gr.
gr.n.

sh.

Range.
fathoms.

-0 000 .0 0-0 0-0 000 .0 0-0 .0 .0 0-0 .0 000 00



000 00000 000 00000 00000 00000 000

Phasiancllapullus

Adeorbissubcarinatus

Trpchusstriatus. Trochusexiguus.

TrochuaMontagui
Trochusmillegranus

Trochusgranulatus[Trochusziziphinus...
Trochustumidus..

Trochusmagus

Tr0cliuscinerarius(chiefly

LittoralandLaminarian)

jTrochuspusillus
Caecumtrachea Csecu-glabrum

Turritellacommunis

000 000
0

25
000

25
0-0 0-0 0-0 .0

n. sh. n. (h. m. Bh.

0-0
0 7 0

0,6 0-0 25
0 0

0,6,0

00oz 0

000 12 000
0

m.gr.
gr0 gr. gr0

s.gr.
t. It. gr it. gr. gr it. gr0 St. gr0

.0 .0
0 0

10
0

.0 10
0

.0 0 0 3-.
0 0 0 0

0
.0

0.
.0 .0

s.gr. m.st> s.gr. m.st. s0gr. s.gr. m.St.
st.m. st.m.

st.6i.gr
l.gr.

It. gr0
s.gr.

gr0 St.w. St.m. ■t. gr0 st.m. s.gr.

.0 000
6 0

.0 000 30-0
0

.0
(0)

.0
0

0-0
000

6

.0 0-0 .0
0 0

50
0

It
sh.s.

■t.
s.sh.

it.
s.sh.

I. It.
S.St. s.gr.

st. st.m.
i. sh.

gr.s.

0 00
0

00
0 0 0

20 7 00
0 0 00 15 0 0 0 00

00 00
060

0

000

s.gr.
gr0

s.gr.

w.
gr0

s.gr.
gr- gr0 gr0

gr.n.
sh. w.

I.gr. gr.n.

w,

s.gr.
gr0

sh.n. w.m.
gr.sh.

m.

s.gr.
gr0



Range.
0-0

lit. 0-0 000 0-0

fathoms.

.00-0 -0
00-0

00 00
0

.000 .0

000 000

0
-0p

000000

DorIetandHants.

Ground.

S. gr.
s.gr.

gr0
s.gr.

gr0
w. w.

s.gr.

Dead.
fathoms.

00
060

0

Alive.
fathoms.

* * 60
060

00
* * 0 0 00

CornwallandDevon.

Ground.
St.m. sh.s.

s.
sh.s. sh.s.

s. s.
sh.s. st.m. sh.s.

s.
st.m. st.m. st.m.

s. sh.
sh.s.

Dead.
fathoms

.0 0-0
0

0-0 0-0
6 0

0-0 .0 0-0
0

.0 .0 .0 0-0 .0 000

Alive.
fathoms.

# * 0 #
0-0

* #
.0 0-0

*

Ground.
St.m. St.m. s.gr. st.m. st.m. s.gr. st.m.

s.gr.
st.m.

s.gr.
st.m. s.m.

s.gr. s.gr.
st.ra. s.gr. s.gr.

St.
s.gr.

St.

Channel.
Dead.

fathoms

0 0
.0
0 0

.0 0 .0
0

.0 0 .0 .0 .0 .0
0

.0
0

Alive.
fathoms

0.
* 0 0 # #

Ground.

gr0 gr0 s. gr0

NorthWales.

Dead.
fathoms

00-oz
0

000
0

Alive.
fathoms.

* #
000

* * #

Ground.

gr0
n. sh. 3. n.

Dead.
fathoms

6 0
000

Alive.
fathoms.

* * 0 * * .0

Species.

Gasteropoda.

Chemnitziaelegantissima...

Odost0miaimidentata,and

Euli-napolita

1



-0 f
0-0

)
-0 00 00000 0-000 06

0oz
0000 00

lit.-
00i

060

00
0.

0000
0-0.0

w
gr0 gr0

w.
gr0

s.gr.
gr0 gr0 gr0 gr0

m.
gr0

0 0 0 0 0 0 0 0
00 00

*
-0

* * 00
0 0

.

sh.S. sh.s.
sh.

sh.s.
s.

sh.s.
s.

sh.s. m.st. sh.s. m.st. sh.s.
s.

st.m.
s.

sh.s.
St. St. St. s. s. * s. S.

000 .0 .0 0-0 .0 000
0

0-0
0

0-0
0

000 000 .0 000 0-0
0 0

0-0
000

.0 000 000 000
** * * * * * * 0

St.
s.gr. St.m. s.gr. s.gr. s.gr. s.gr.

St.
m.

St.
s.gr. s.gr.

gr.
s.gr.

gr0 gr0
s.gr.

St. St.m.

0
.0 0 0

.0 .0 .0 .0
0 0

.0 .0
0. 0 0 0

0 * 0
000

.0
0

.0 #

gr0 s. gr0 s. St. gr0 gr0 St. gr0 gr0 St. s. w.
gr0

000 000 0-0 0-0
0 0

0-0
0 0 0

160 000 0-0
0

0-0
0 0 .

n. s. sh. sh. sh. sh. n. sh. sh. sh.

0

0,0
0 *

0-0
0

0,0
*

0-0 0-0
0

0-0

Rissoapunctura



Range.

00

fathoms.

00

0000

0po
000 00 06 000 0-0000 00-0 00-0

1-0
000

Species.

Aroundthe-sleofMan.

Dead.

Ground

NorthWales.

Alive.

Dead.Ground

SouthWalesandBristol

Dead.

Ground,

Alive.

Dead.

Ground

Alive.

Dead.

Ground.

Gasteropoda.

iTrophonBamfius....
jTrophortmuricatus.

Belaturricula

Belarufa

Lachesisminima.
Nassapygmaea. Nassavaricosa....

Nassaincrassata.

Buccinumundatum

Fususantiquus
Fususgracilis

Marginellalaevis. Cypraaeuropea.

Volvapatula

Volvaacuminata

Tornatellatornatilis

Bullalignaria
Bullatruncata..

fathoms
000 000 0-0

0 0

fathoms

sh. n. sh. sh.

fathoms.

0
0-0 0,0

0

fathoms.
160

fathoms.

fathoms

fathoms.

fathoms

000

6 0

0-0

gr0 gr0 St.
gr.&w

gr0 gr0 St. gr0

.0
0

0.
.0

s.gr.
St.

s.gr.

00

.0

m.st. s.gr.

000 000 0-0 000

000

000 0-0

n. sh. n. sh. sh. sh.

0 0
0-0
0 0 0 0 0 0

w.
St. gr0

g--0

st.gr.
gr.ra. gr0 st. gr0

0
.0

0

st.
s.gr.

0
000 .0 0 0 0 0

.0

*
000

.0

0

0
.0

m.

gr.st. S.gr.

m.
st. gr0 st.

s.gr. s.gr. st.m. s.gr.

0.

.0
0

.0

s.gr. st.m. s.gr.

.0 .0 000
000

.0 0,0 0,0 .0 000 0-0
* 0

0

0

000 000

60

sh.s. m.st.

.0

m.st. m.st. sh.s. s.gr. m.st.

0 00 00
0 0

00
0

00
0

6 0
0-0

s.

m.st. sh.s. sh.s.

00
0

0
0-0 .0 000

sh.s.
s.

st.m.
sh.s.

s.gr. s.gr.

m. w.

s.gr.
gr0

sgr. gr.n. s.gr.
gr0



06 -0 000000 0-0

0000

000

0000 000

0000 000
000

000 -0 00 p0-0 00
0

00 00

ACEPHALA.

Pholasparva

Ph0lascrispata Pholasdactylus

Pholadideapapyracea.
Gastrochaenara0diolina.

Hiatellaarctica Hiatellarugosa
Myatruncata....

Neaeracuspidata. C0rbulanucleus.Bullacylindrica

Bullaeaaperta

0phaeniaBinghami.

IPand0raobtusa....

Lyonsianorvegica

Cochl0desmaprastenue

Thraciaphaseolina
Thraciavillosiuscula...

Thraciadistorta

Thraciapubescens

Thraciaconvexa

0olensiliqua
0olenensis

0olenpellucidus

0olecurtuscoarctatus.

.0 000
0 0

20
0 0 0 0 0

000
0

sh. ih. n. sh. n. sh.

0
0-0
0 0 6 0 0

0-0
0 0 0 0

0 0 0

gr0 gr0 st. gr0 st. St.
St.gr.

gr. St. gr.

.0 .0
0

.0 0 0 0. 0
.0 .0

s.gr. s.gr.
st.

gr.s.

m
gr0 gr0

.0
0.

0 0
.0

gr.s. m.st. gr.s. gr.s.

s.111.
m. B.

6 0
00 .0 0-0

0 0
.0 0-0

0 0

000

0 0
0-0
6 0

6
.0

6 0
0-0 0-0 0-0 0-0 .0 .0

0 0

S. m.

s.gr.
st. gr. St.

n. s.
sh.s. sh.s. s.sh. s.sh.

s.
gr.s.

000 060 060

0 0

060

/ .0 0
00 0 00

0 0 00

0

000

0
00

0 0

gr0 gr0 gr0 gr0 gr. gr0
gr.n.

sh.
gr.n.

in.
s.gr.

gr0
B.gr.

m.

s.gr.
gr0 gr

.,

s.gr.
gr0



fathoms.
0-0 00 000

0-00

000 00 ;00 0-00-0
0

-0
060

-0
000 000

00 000
0000

ACEFHALA. 0olecurtuscandidus..

|Diodontafragilis

Psamm0biavespertina
Psamraobiacostulata.. Psammobiatellinella..

Psammobiaferroensis..

iTellinacrassa Tellinatenuis. ITellinafabula.

Species.

fathoms.

Tellinasolidula

[Tellinadonacina(withpyg0

maea).

Tellinaincarnata
(Tellinabalaustina

0crobiculariapiperata 0yndosmyaprismatica 0yndosmyaintermedia

0ynd0smyaalba
D0naxtrunculus.

Erviliacastanea. Mactraelliptica.

iMactrasolida....

Aroundthe-sleofMan.

NorthWales.

Alive.Dead.Ground.Alive.Dead.Ground

ifathoms

0

0-0 000
0 0

0-0
0

Bh. sh. sh. sh. sh.

fathoms.

sh.

0,0
0

0-0

0 0 6 *

0
000

0 0 0 0 0
0,0
0

fathoms

g0
st s. s.

gr.m.
gr.St.

Sou-hWalesandBristol

Channel. fathoms.

.0 .0
0-0
0

.0 -0 *

Dead.

Ground.

12 0 0
.0

0. 0
.0

0

m. S. m. in. s. m. m.

s.gr.

m.
St.

s.gr.
gr0

s.gr.

CornwallandDevon.

Alive.
fathoms.

fathoms
0-0

000 0-0
0 0

.0
0

00 0-0

Dead. 0-0 000
000

000
6 0

000
6 6 6

000
0-0 000

sh.s.

Bh.

sh.s. sh.s. sh.s.
r. s.

m.i sh.s. s.gr. s.sh.

DorsetandHants.

Alive.Dead.Ground

fathoms.

060
00 3-0

0

0 0
3-0 00

0 0

gr. gr0 gr0 St.m. gr0
s.gr.

gr0
s.gr.

gr.



000 000 000
lit.

000i

00 000-0

0-00]

00000

0-

0-00

0-0 0-0 000.0 .0 .0

Lutrariaelliptica..Lutrariaobl0nga..

Tapesvirginea Tapespufiastra
|Cythereachione

Venusstriatula,
Mactrastultorum..

Mactrasubtruncata

Ven

Venusfasciata.

Venus0vata.

Venusverrucosa. Artemisexoleta.
Artemislincta.

|Cyprinaislandica..

Circeminima
Astartesulcata

Astartetriangularis..

jlsocardiacor.,
Cardiumedule..

0,0
#

is,0

0-0 0-0 000 000 000 0-0 000 000
0

0-0 000
0

0-0 0-0

sh.n.
sh. D.

ill. sh. sh. n. n. sh.
m.st.

0
0-0

0

7 0
12 .0

0-0 0-0 0-0 0-0 000

0
000 .0

s. s. gr0 gr. gr0 gr0 gr
.0gr.

gr0 gr0

0
0-0 .0

0
.0 0 0 * 0

.0

0 0 0..
.0

0
.0

0 0
.0

0 0
.0

s.111.

s.gr.
s.m.

s.gr. m.st. s.gr. m.gr. s.gr. m.gr.

m.
gr

..

s.gr.
s.m.

s.gr. m.st. m.st. s.gr.

0 6
.0

000
000

0
0-0

000
0-0 0-0

000

0
0-0

.0 0-0
0

0-0 0-0
6 0

0-0
000

0 6 0
.0 27

0 0 0

000
000
0

000 0-0 000 0-0
0

0-0 000

sh.s. sh.s.
sh.

sh.s. sh.s.
s. s. s.

sh.s. sh.s. m.gr.sh.s. gr.st.
gr0

sh.s.
s.

sh.s.
s. s. s.

sh.s. sh.s.
s. s.

sh.s.

0 00
0 0

00 00
0

00
0

0-0

0
1.0-

0
00

s.gr.
sh. gr0

s.gr.
gr0

gr.n. s.gr.
gr0

s.gr.

m.
gr0

n.
s.gr.



Range.

0.

060

0-0 0-0

fathoms.

00

00

0-0.0 I

000

0-0 0-0

0- 0
000 000 00 00 .0

0000|

5

Aroundthe-sleofMan.
Alive.Dead.Ground,

NorthWales.

Alive.

Dead.Ground

SouthWalesandBristol

Channel.
Dead.

Ground

CornwallandDevon.

Dead.Ground

DorsetandHants.

Alive.Dead.Ground

AcEPHALA. Cardiiimechinatum jCardiurapygmseum.. Cardiumfasciatum..
Cardiumnorvegicum

Cardiumnodosum Cardiumrusticum Cardiumsuecicum
Lucinaleucoma.... Lucinaborcalis.... Lucinaflexuosa.... Lucinaspinifera

Lucinadivaricata
Lucin0psisundata

Diplodontarotundata.
Montacutaferruginosa

Montacutasubstriata... |Montacutabidentata...
iGaleommaTurtoni

Kelliasuborbicularis...

Kelliarubra

Leptonsquamosum.

Pinnaingens
Mytilusedulis

fathoms.

fatho:

fathoms
000 .0

0 .0

0.

0

sh.

0

0-0

000
.0

m.

s.gr. m.st.

m.

s.gr.

m.

sh.s. s.gr.

0,0
0 0

0

sh. n.

0

0

gr0

0,0

sh.

0 0

0

.0

s.gr.

sh. sh.

0

fathoms.

fathoms
0.0
0

0 .0 0-0
6

6

060

0

0-0 000

s.

m.st. m.st. sh.s.
s.r.

gr.s. sh.s.

fathoms

00 00

0

0

.0
0

0-0

s. ..

0

6 0 6
0-0

.0 0-0

s.
sh.s. m.st. sh.s.

0

0 0

s.

s.m.gr,
s.gr.

.0

s.gr.

1
0-0

000

0

.0

0

s.gr. m.st.

1

0-6
0

.0

w.

sh.s.
s. St. s. s.

m.st.

0

fathoms

0 0 0

060
00 0,0 00

s.gr.
gr

..

i.gr.

m.

s.gr.



00

000
0-0

0-0
000
0000

p 0
0000

000 000 0-0 00

000

00 00000

Modiolatulipa.

Modiolamodiolus
Modiolaphase0lina.

Modiolabarbata Crenelladiscors
Crenellarhombea..

Crenellamarmorata

jArcatetragona

Arealactea

Pectunculusglycimeris

Nucularadiata
Nuculanitida

Nuculanucleus

Nucula

Ledacaudata
Limabians

LimaLosc0mbi

Limasubauriculata.

Pectensimilis

.0 000
0 0

000 000 0-0
0

0-0
0 0

15

0 0 0
.0
6 0

s. n. sb. sh. sh.

.0 0-0
6

000 0-0 .0
0

160

0

sh. n. sh. n. sh.

000
0 0 0

0
000

0

St.
m.gr.

gr
..

gr0 St. TO. S. gr. St.

000

gr0 gr0

0

m.gr.
gr0 St. gr0 St.

m.gr.
gr0 St.

.0 0 0 0 0
.0

0 6
.0

0
.0
0

.0
0

.0 0 0
.0

0

.0 .0
0

.0 .0

s.gr.

m.
gr0

s.gr. s.gr.

m. m.

s.gr. s.gr. s.gr. m.st. s.gr. m.st. s.gr. m.st. s.gr.
st.

m.

s.gr. s.gr.
gr0

s.gr.

.0 0-0
6

.0 000
000

0 0 0

.0
..6..

0-0
0

m.st. sh.s.

0-0 000 0-0
0 0

0-0 0-0 0-0
000

0,0 0-0
000

0

m.st. sh.s. sh.s. sh.s.
s.

m.st. gr.s.
s.

sh.s. sh.s.
s.

sh.s.
s. s.

0 0 0 00
0 0

060

0 00
0

00

00
0 0

060

0 0

s.gr.
gr0 w.

gr0
s.gr.

w.
St.

w.

s.gr.
0gr0

gr.n. gr.n.
gr0 W.m.

s.gr. gr.n. s.gr.
gr0



Range.
000

fathoms.
0-0 00000 000000 0-0

000

0
00

Ground.
S.gr.

St.
s.gr. gr.n. gr.n.

gr0
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gr0
DorsetandHants. n. m.

gr0 n. w.
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00
0 0
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00 00

0 00 0 # 0 0 0 0

Ground. gr.St. sh.s.
s.
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s. s. s.
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s. n. s. St. s.
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.0 000
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000 000Dead.
0 0 0
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.
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.0
0

0-0 000 0.0 .0 000 0.0
*

0-0 000 000
0 0 0

SouthWalesandBristol
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m.
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.
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0 0
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0
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TableIII.

Enumerationofthedepths,&c.atwhichspecies0fEchinodermataweretakenbytheDredgeontheSouthernand

WesternCoastsofEngland.

CornwallandDevon.

Aroundthe-sleofMan.

Alive.Dead.

Ground.

NorthWales.

Alive.Dead.Ground

SouthWalesandBristol

Channel.

Alive.

Dead.

Ground.

Alive.

Dead.Ground.

DorsetandHants.

Alive.

Dead.

Ground,

Range.

Comatulaeur0

ipea. Ophiuratexturata.

"phiuraalbida

Ophioc0ma

Ophiocomaneglecta.

r.

Ophiocomagranulata.

Ophiocomabellis
Ophiocomachiagii0.

Urasterrubens Urasterspinosa.
00lasterpapposa.

[Cribellaoculata.

PalmipescartilaginevisjGoniasterTempletoni..

Asteriasaranciaca
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0 0
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000 000 000 000
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Range.

M0A.&
E.F.
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fathoms.

I I I
000 .0

E.F.&
J.G..0 000 server.

-0 .0
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000 -0

-

DorsetandHants.

Ground.
s.gr. S.gr.

gr0

Dead.
fathoms.

Alive.
fathoms.

000 000
0

CornwallandDevon.

Ground.

n. n. n. n. n.
s.gr. s.gr.

n.

Dead.
fathoms.

Alive.
fathoms.

0-0 000 0-0 0-0 0-0 .0 .0 2000

SouthWalesandBristol

Channel.

Ground.

gr0 gr0

Dead.
fathoms.

Alive.
fathoms.

0 0

Ground.

gr. St. s. s. gr0

NorthWales.

Dead.
fathoms.

Alive.
fathoms.

0,0 0,0
0 0

0,0

Aroundthe-sleofMan.
Ground.

sh. sh. sh. sh. sh.

Dead.
fathoms.

Species.

Alive.
fathoms.

0,0
0 0 0 0 0

TableI.

AnalysisofDredgingPapersdrawnupontheWesternandNorthernCoastsofScotland.

ThedepthisgiveninFathoms.

Remarks,especiallynotingtheanimalsmostabundant.

(-t.)BrissuslyriferandOphiocomafiliformis,thelastveryabundant.

(Ab.)Syndosmyaalbaalive,Lucinaflexuosadead.

Nospeciesverynumerous.Serpulse.

OnlysomevalvesofPectenmaximusandquantitiesofdeadshellsofMactra

subtruncata.

Emarginulacrassa,dead.

(Ab.)Dentaliumentalis,Chitonasellus,TerebratulaCaput0serpentis,Crania,Nuculanucleus,Astartesulcata,allalive,anddeadvalvesofPectendanicus.

Placoetegusonstones.

ClydeDistrict.

(Ab.)Corbulanucleus.

60cgll . 1 0 1 0

Bivalves.
Dead.

0 0 0 ... 0

Alive.
0 0 0 ... 0

Univalves.
Dead.

0 1 0

Alive.
0 0 0 .

Ground.
m. m. sh. sh. m.

gr.st.

Depth. 0 .
000
0 0 0

Miles
from

shore.
*1 1 00

Locality.
RothsayBay.

LochRanza,Arran.
LamlashBay,Arran. WhitingBay,Arran.

LochFyne.

LochFyne,nearTar

get.

Date. 000. 000. 000. 000.
06. 06.



Hynd0
E.F.|man&

M0A.&

Getty.

M0A.&
E.F.

»- *
M0A.

--I »•0 *

(Ab.)DeadvalvesofLimahians,Pectunculusglycimeris,Pectenopercularis

Venuscas.aandMactraelliptica.26speciesofZoophytesandBryozoa.0

(Ab.)Astartesulcata,Ledacaudata,NuculatenuisandThyonefususaliveand Cvalves"gC-Placostegu000Cu™eria.PectenisUndicus.Dredgedheredead
(Ab.)NuculatenuisandLedacaudata,bothalive;deadvalvesofNuculanu

cleus.

(K.)KissoaabyssicolaandLimasubauriculataalive.Cardiumsuecicumdead

BnssuslynferandOphiocomaflliformis.Crustacea.

(Ab.spec.)Dentaliumcntalis,Chitonasellus,NaticaAlderi,AcmreavirgineaTrochuscinerariusandtumidus,LimahiansandSerpulae,allalive;alsoKissoainterruptaandCerithiumreticulatumdead.Acmreatestudinariataken

alive.

(Ab.spec.)Modiolamodiolus,AnomiaephippiumandChitonasellusalive:alsodead,EmarginulaMulleri,Acmaeavirginea,Trochuscinerariusandtumidus,Rissoacalathusandstriata,FususBamflus.BalaniandSerpulaeplentiful. (Ab.)Chitonasellus,Acmaeavirginea,Pectenopercularis,Limahians,Nuculanucleus,Anomia,Syndosmyaalba,CreneJlamarmorataandAscidise.Pecten

niveusmooredtoLaminariaehere.Balaniplentiful.

(Ab.)Limasubauriculata,Corbulanucleus(inmyriads),Syndosmyaintermedia,Lucinasp.ifera;anddeadshellsofApor'rhaispes-pelecaniNucula

nucleus,Pectenopercularis,andespeciallyVenusovata.

(R.)-socardiacoralive.PennatulaandPavonariahere:asingleBsh,Callio-

nymus.

(Ab.)Chitonasellus,Turritellaterebra,Astartesulcata,CorbulanucleusNu.

culanucleus.

(Ab.)Chitonasellus,TerebratulaCaput-serpentis,Ledacaudata,Astartesul.

cata.Ascidise,Ophiothrixrosula.

numbersofvalvesofPectendanicus.0

(B.)Neaeracostulata,newtoBrita..NoCorallines.Ear0bonesof0sh.

(Ab.)DeadvalvesofPectendanicus. NuculanucleusandRissoaabyssicola.

AmongremarkablespeciesareLeptonsquamosumandTrichotropis
;Ab.)CranianorvegicaandTerebratulaCaput-serpentisaliveonstones.

(R.)NuculapygmaM.Ascidise,Zoophytes.

0 0 1 1 0 j 0

Hebrides.

. 0 0 -

0 0 1 0 0 - 6 0 0 0 . ...

0 7 0 - 0 0 0 0 6 0 0 . 0

0 0 0 0 0 0 0 1 1

0 0 0 1 0 1 - 0
11

0 0 0 .

sh. s.m.
m.st

m.

s.&st.

m. n. gr0
w. m.

s.gr.m st.m.
w.

st.gr.

0 0
50

6 0
00 00

0 0 0
0-0 000

0

0 ... i1
---

0 -
0-0

-

0ana-slandoffMull
LochFyne,below

Tarbet.

LochFyne,nearTar

bet;darkmud.

0outh0westofLoch

Ranza.

Half0waybetween LochRanzaand LochFyne,middle 0ftheLochbelow Tarbet;finebrown

ishmud.

EntranceofL0ch Fyne,WestKyles

ofBute.

GlenLuceBay.

NorthofOban,be tweenKerreraand Lismore;mudof b0ttomdarkand OffArmadale,0ound

of0kye.

ofCantyre.

0kipnish.

Oban.

slimy.
OffMull.

EastofMull.

001.
06. 06. 06. 06. 06. 00. 00. 06. 06. 06. 06. 06.



Ob.
server.

MTA.&
E.F.

M0A.&
E.F. M0A.M0A.

M0A.&|
E.F.

Hebrides..----u.

Locality.

Miles
from shore.

Bivalves.
Alive.Dead.

>theanimalsi

00..| 06 00..! 06.
000,

06 06 06 06 06 06 00.
000,

BetweenL0chnell PointandLismore. OffArmadale,00und

of0kye.

Nortkendof-sland

ofLismore.

0oundofEaza,just
withinwesternen

trance;darkbrown

slimymud.

OffCroulin-sland,
inthe00undof

0kye.

0oundof0kyein frontofKelmore

House.

0amelocality,amile
moretothenorth. North0fRaza;dark

slimymud. East0fRaza.

Entrance0f0oundof

0kye.

Entrance0f0oundof

0kye.

OffCopenliawHead,

0kye.

Half-waybetween 0kyeandRazaat theentranceofthe 0ound;darkbrown

-6 *0-
00

1 i2 0 1

0-0
0

000
0 0

0-0
0

00
-6 0

000 10 (0

s.m.gr
&st.

m.&

St.
st.& m. st.& m.

m.s.s

m. m. m.
st.m. s.gr.

m.

0 0 - 0 - 0 1 1 1

L_

0 0 0 0

(Ab.)Anomiaundulata,Corbulanucleus,Nuculanucleus,Venusovata,Tere-

bratulaCaput-seqpentis,Cranianorvegica,Odostomise,allalive.

(-t.)PavonariaandCuvieria.

(Ab.)Chi-oncinereus,Crania,Tere-ciulaCaput-serpentis*erynumerous),
AnomiaundulataandLedapygmaeaalive;anddeadvalvesofVenusovata

andNuculanucleus.

(Z.)rcrbsdictyon.

(Ab.)Crenellaraarmi
serpentis,rcania,T

nicus.

(Ab.)DeadshellsofTurritellaterebra,andvalvesofVenusovata,Anomiaand

Nuculadecussata.Celleporacervicornisplentifulonthestones.

(Ab.)TerebratulaCacyt0serpentis,-uth-iscistellula,uc.aferIginosa,

Crania,allalive.,6alvesofPectenislandicusandAreararidentata.

nuccyus,Venusovata,TerebrciulaCaput0 unisalive;anddeadvalveBofPectenda-

(Ab.)AnomiseandTerebratulaCaput-serpenlis.

(K.)Propilidiumancylntdes,LedapygumeaandPectendanicus.Cuvieria.

tali

.andNuculapolii. Brissuslyrifer.Notraceofshells.

(Ab.)Nuculapygmsea.

(R.)SepiolaandOrbistakenhere.

Cemoria,rcrcodictyon.

(Ab.)Crania,Anomia,alive.DeadvalvesofPectendanicusandPectenislan-

dicushere.

(Ab.)DeadshellsofTurritellacommunisandvalvesofNuculapolii.Astarte

sulcataandNaticagrcenlandica.
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. ... 0 0 . 1 . 0 0 0 0 0
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m.
gr0

gr.s. gr.s. S.St.

w. m.s.& w.
gr.m. St.

m.

gr.s. St.s.
St.

gr.&s.

0
0-0 6-0 000 0-6 60 000 0-0

0 0 0 0 0

00
... *

00 0OOfa
thorns

0-4 000 0-0
-j

00- 1 n

OffArmadale,0ound Offeastcoastof Offeastcoastof LochKishon(north 0outhcoastofMull, westofLoch0pet0 Kyleakin,northen
tranceof00undof Oban,0ffDunolly Oban,offDunollv Entrance0fPortree Westof0fobermorey Ar0sBav,0oundof ArosBay,0oundof

of0kye.

-

Harbour,0kye. OffCroulin-sland.

Mull. Mull.
side). tive.

0kye.
Castle. Castle.

Mull. Mull. Mull.

06 06
000

00. 00 00. 00. 00. 00. 00. 00. 00. 00.

0 0

(Ab.)Turritellaterebra,Dentaliumentails.Lucinaferrug.osanextinnum
ber.Astartecrebricostapiead}here.Fragmentsof.atellavulgataandLit-

torinaobtusata.

Cemoria,Propilidium,NuculanucleusandAstartesulcata.Plumulariapenna.

tulatheonlyzoophyte.

J(Ab.)Ledacaudataalive,anddeadvalvesofVenusovata.Plumulariamyrio0

phyllum,BalaniandSerpulaz.

(Ab.alive.)Nuculanucleus,Carsuumfasciatum,Crania,TercbratulaCaput-ser0 pentis,Chitoncinereue,Trochusmillegranus;alsoCrenellamarmorata,Nassa

incrassata,Dentaliumentailsandrchinussphsera.

(Raresp.alive.)Thraciaconvexa,Syndosmyaintermedia.Area-ridentata,Leda pygmrea,Pectendanicu1Chitonlatus,Cbsoria,rclidiumfulvum,Eulimella MacAndeq-eqticasocycy,-zruritaundulata?,Tr*InBarcicesue,Cla vatulantothii,andTrigootropisborealis.Characteroftheassemblage,boreal. (Mostfrequentsp.)Corbulanuclebs,Astartesuluta,Nuculanu-eus,Chiton cinereus,TrochustumidusandLacciavincta.Oftherarerandmore peculiarshellsCochlodesmapcyeqenue,Chitonhevis,ScalariaTurtoniandTri-

chotropisweretaken.

Noparticularspeciesprevailing.ThemajoritybelongedtothefamiliesVene- rUacandTrochidae.Thespeciesmostcharacteristicofthedep-hbelonged toTellina,TrochusandMargarita;thoseoftheregionwereMaruritacar- nea,AsterteellipticaandC60elladearuata.AmongsouMolluAcs,Aplysia

andPolyceraoccurred.Laminaribewereplentiful.

Sp.mostabundantwasTurritellaterebra.AmonglocalspecieswereSyndosmya intermedia,FususBarcicensis,Pectendanicuspiea1,andClava.laria. Balaniabundant.Ophiocomachiagii,Plumulariacris-a-a,Spongiasuberia.

Astidias.Redfuci.

Sp.abcidant.Astartesulcata.Localforngalive,Lucinopsisundata,N1cra

pidata;dead,NuculapoliiandClavatulabrachystoma.m,ophytes,Pa-0

mandCorallines.

cuspnarii

dead,afewalive.Oflocal 6LoveniandClavatula

TheonlyabundantshellwasTurritellac< speciestherewereSyndosmyainterim

brachystoacalivuThraciaconvexa,Lucinopsisundata,Solecurtuanntiquatus
andPectenscyiatusdead.Ophiocsuafiliarrarseneriiplentiful.NoAr.

ticulata.

(Abs)Alive,Astartesulcata;localforng,Brachiopoda.Theonlygasteropod

wasChitonasellus.Balanicommon.

(nt.)Alive,Modiolamodiolus,Pectenopercularis,Nuculanucleus,Chiton asellus.Cyprinaislandicaoffullsizebutdead;largeFusiandBuccinum
unda.malive,A,6idiee,Sp.ges,Alcyonium,rcrbsdictyon,Cris(uali-.

CraniaandTerebratula,Modiolamodiolus,ChitonasellusandBalani.

Nospeciesremarkablyabundant;manylocalforen,-ChitonHanleyi,Leda pygmaea.eqeararidentata,.cinaferIginosa,Cemoria,Tricentropisalive, andrclidiumfulcym,-zli.bilineata,EulimellaMa-ndr*e,Marginella lsevisdead.AmongtherchinocyrngwereAsteropsis,envieriasquamata, andalargeFistularia.Amongm,ophy-es,rcrcodictyon,seIralAnne lides.includingAphrodite,andPlrcostep.s.Fouorfivespec-sofAs0

cidia.

M0A.
M0A.&

E.F.
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Nonepeculiarlyplentiful.Brachiopods,ChitonHanleyi,Ledapygnuea.Area
raridentata,Lucinaferruginosa,TrichotropisandlargeandwavedBuccinum undatumalive.Pectenislandicusanddanicus(probablyfossils),andPilidium

fulvumdead.AsteropsisandPalmipes,Comatula,Ascidiae,Serpulae.

Noneabundant:amongthelivingspecieswereCirce,Venusfasciata,Crania,

andChitonasellus.Flustratrui-cataandanother.

ThelivingspecieswereLimasubauriculata,LedapygmaeaandOphiocoinachiagii.Thedeadbivalveswerealmostallpleistocenefossils;asPectenOb.soletusanddanicus,Astarteellipticaandcrebvicostata,Ledaoblongaand thraciarforrais(firsttimeinEurope),andlargeformofHiatellarugosa.An

otolitcofafishwastaken.

ThelivingspeciestakenwereOphiocomachiagii,anOdostomia,TurriteUa terebra(theonlyabundantdeadshell,afewliving),andSyndosmyainter,

media.NuculadecussataandThraciaconvexaamongthedeadvalves.

MostabundantspecieswereChitoncinereusandVenusfasciata;ofscarce species,therewereChi-ontevis,TrophonBarvicensc,Circeminima,Pandoraoblongaalive,andSolecurtusantiquatus.Area-etragona,EratoJasvisand

Trichotropisdead.AmongRadiatawerePalmipesandZoanthusCouchii..

Noneabundant.Ofscarcespecies,thereoccurre,aliverclidiumfulvum,Bullasa
scabraandSyndosmyaintermedia,andayoungBuccinumHumphreysianum;

andofdeadshells,LucinopsisundataandBullacranchii.

^t&^S^^t^^^S^*convexa0Sole-

(.--ib-).i.

Remarks,especiallynotingtheanimalsmostabundant.

ThelivingunivalvewasTrochusziziphinus.AreararidentataandPecten similiswereamongthebivalvesalive,andlargeCyprinadead.Threespecies

ofAscidia;andanewSarcodictyon.

Noneplentiful:generalassemblageveryboreal;characterizedbvSyndosmya.termedia,Lucinafcrruginea,Hissoaabyssicola,CardiumLoveni,Bulla:,

Brachiopoda.Alectopetiisus.

TerebratulaCaput-serpentisinabundance;twospecimensofAnomiaundulata;

adeadvalveofAstartesulcata.6leteporaandCynthiacchinataalive.

NorthWesternDistrict.

CerithiumreticulatumandComatula.

MostabundantspecieswereDentaliumentalisalive,andArtemislinctadead.

Ofscarcespecies,SyndosmyaprismaticaandRissoazetlandicaweretaken.

Noneabundant.Ofscarcespecies,LucinaferruginosaandFususBarvicensis

Echino0
dermata.

0 1 0 1 1 0 0 0 0 0

Hebrides

Bivalves.
Dead.

0 0 0 0 1 0 0 1 0 0 0 0

Alive.
. 0 0 0 0 0 1 0 0 0 0 0

Univalves.
Dead.

0 0 0 . 0 1 0 0 0 .

Alive.
1 0 . 1 0 0 0 0 0 0

0OC3 0

st.gr.

m. St.& sh. gr

..

&
St.

m.&

gr
.. w.

s.&gr. st.&n.

s...

m.s.

a 6
0-0 0-0

0 0 0 . 0 0 0 0 0

Miles
from

shore.
H0 0 0 0* 1 0

000

<H
0 li

OffCr0uliu-sland.

OffL0chLaigb,R0ss

ofMull.

Off0oundof0calpa. OffLoch0taffin,

OffCroulin-sland.
Offthe0torr,0kye.

Off0tornoway. Off0tornoway. Off0tornoway.Locality.

0kye.

OffLochLaigh. Off0toruowav. Off0t0rnoway.

Date.
00. 00. 00. 00. 00. 00. 00. 00. 00. 00. 00. 00.
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Noneabundant.ThebivalvestakenalivewereLyonsiaandPectenmaximus-

aSepiolawastaken;alsoaCaryophylla.

TheonlylivingspeciestakenwasLedacaudata.

Almostallthespeciesboreal;Nuculatenuis,Syndosmyaintermedia,Montacutabidentata,Luc.aferrug.ea,Solenpellucidus,BrissuslyriferandOphiocoma

chiagiialive.NuculasulcataandLucinasinuosadead.

(Al>.)Trochuscinerarius,Rissoffi,Lacunafasciata,Patellapellucida,Cardium

nodosum.

(Ab.)Mactraelliptica.Venusovata,Tellinadonacina,Astartetriangularis

Crenelladecussata,allalive.

(Ab.)Venusovata,Circeminima,Mactraellipticaalive.PectentigrinusTellinacrassa(oddvalves),NaticaAlderi,TrochusmillegranusdeadTwo0

valvesofPectenislandicusdredgedhere.

(Ab.)Ledapygma0aandDentaliumentalisalive.VenusovataandCardium (Ab.)Tellinadonacina,Trochustumidus,Acmaavirginea,Fususgracilis,alive. (Ab.)DentaliumentalisandLacunacrassaalive;anddeadshellsofEmarei-

nu-aMulleri.Ascidiavitreaandothers.8

(Ab.)Trochuscinerarius,Turritellacommunis,Rissoainterrupta,Venusgal-lina,ModiolavulgarisandAnomiasquamula.Balani,Ascidia,Ophiothrix

fragilis.

(Ab.)Bullaakera.Mostofthebivalves,especiallyCardiumpygma0umand

Crenelladecussata.

suecicumdead.

(A.)OrbisandDitrupa,bothdead,r

(R.)Comatula,nov.sp.

North0eastCoast.
(Z.)Lucernariafascicularis.
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0.0.E.
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Northside0f0ha0
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00 00. 00. 00. 06. 06. 06. 00..
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E.F. 0 0 0 0 0
M0A.

M M0A.&
E.F.

(Ab.)Lucinasinuosa,Chitonasellus,Dentaliumentalis,Fususantiquus,alive;
ArtemisexoletaandFullastravirg.eadead.Buccinumundatumoflarge

size.

(Ab.)DeadvalvesofMactraelliptica,SyndosmyaprismaticaandVenus

ovata.Cynthiatubularisabundant;alsoOphiocomafiliformis.

ValveofSolecurtusstrigillatus;alivingSyndosmyaintermedia;adeadMar0 (Ab.)Trochustcuisus,Psammobiatellinella,VenusfasciataandCardiumfas0

ciatum.Cynthiatubularis.

(Ab.)Chitoncinereusalive.DeadvalvesofPectunculusglycimerisandVenus

cassina.AsingleCrania.

(Ab.)DentaliumentalisandEmacyinulaMullen;deadsinglevalvesofTellina donacina,Venusovata,Mactraelliptiu,AndPsammobiatellinella.Dead (M.)MelibceaandEolis;ninespeciesofTubuligeesusAnnelides;twoSponges;

Remarks,especiallynotingtheanimalsmostabundant.

(Ab.)DeadvalvesofAreatetragona.

ValvesofBalani,andfragmentsofSerpulae.

ginellal£evis.TwospecimensoftheNudibranch6dalia.

FragmentsofBalani,Serpulseandbrokenbivalvesinquantity.

(Ab.)Venusfasciataalive.

(Ab.)DentaliumentalisandMactraellipticaalive.

specimensofPleurotoraapurpureaandNaticaAlderi.

n.eHydroidandHelicnthoidm,ophytes;abovefiueenBryozoa.

TheZetlandIsles(.----u.

1a■3E

(E.)Comatulaeuropiea.

...
c«

0 1 0 1 1 1 0 0

Bivalves.
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0 0 0 0 1 * ... . 0 0 0

|
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0 0 0 0 1 0 0 0 0 0 0

Univalves.
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0 1 0 0 0 1 0 0 0 0
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0
1 ... 0 1 1 0 0 0 .

1-

n.st.s.

s. sh.

s.gr.s.

s.

sh.gr. sh.gr.
gr. s.

s.&gr. gr.sh.
c.!10O

0-0
000 i

f0 0 0 0 0 0 0 6 6 0

from shore. 000
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h0 M
00- i - l5 0 0 0

MagnusBay;on abottomofbroken Barnaclesand0er- pula;inastrong 0t.MagnusBay,ina OffFitfulHead,a tideway.The gravelherenot s0uth;b0ttomof
OffFoula-sland,

bearings0uth.

BetweenFair-sland andFitfull-ead.This localitywasfertilein rarespecies,andse
veralnewMollusks andZoophyteswere; addedtotheBritish faunaonth0soccasion.Bressa0ound,North

Entrance.

0t.MagnusBay,west

ofZetland.

OffPapa0tourin0t.

tideway.

0t.MagnusBay. 0t.MagnusBay.
strongtideway.

OffPapa0tour.

alwaysrounded.

Fair-slandbearing south0westby

Locality. coarsesand.

Date. 000.
06. 06. 06. 06. 06. 06. 06.

000. 000.
06
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E.F.
M0A.&|

E.F. M0A. M0A.
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i
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s.

C.S.St.
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.,s. &gr. f.s. S.St. S.St. m.s.
s.

s.&gr.
m.s.

0
50

6 6 6 .
.00 .00 .00

0 0 0 0

0 0 0 0 01 25
0 0

00
0-0

0

OffMousa-sland, OntheLingBank,
fortymileswestof themainlandof Fair-sland,bearing s0uth0easthalf Fishing0gr0und,west Offwestcoastof

East-south-eastfrom EastoftheNoss, Zetland;bottom
ofsandwiths0me EastoftheNoss, OffBurra-sland,on Foula-sland,bearing s0uth-west.Papa0t0ur,south-east

WestcoastofZet land;Foula,bear
ingN.N.W.;0om- burghHead,0.E.

Offwestc0astof

eastcoast.

Zetland.

east,tenmiles.
0t.MagnusBay.

ofZetland.
mainland.

Bressa.

smallstones.

Zetland.

westcoast.

bysouth.

by0.

Zetland.

06. 06. 06. 06.
000.

06.
000. -00. 000.

06. 06. 06. 06.

(Ab.)Dentaliumentalis,ChitonasellusandNaticaAlderialive.Deadvalves ofVenusstriatula,Venusovata,Pectentigrinus,AnomiffiandPsammobia
tellinella.ShelledAnnelidesabundant,virgulariaandCaryophyllia.Tu

bularia.divisaabundant.

Nospeciesparticularlyabundant;manyrareforms*shelledAnnelidesnume rous;Crania;apeculiarvarietyofNaticaAlderi.ComatulaandCuvieria

squamata.Balani,Zoophytes,numerous.

(Ab.)Modiolamodiolus.

(Ab.)Dentaliumentalis,TrophonturriculaandpBammobiaferroensisalive.

Cynthiatubularis.

(Ab.)Dentaliumentalis;alsomanyspecrmensofCraniaandAporrhaispes.pe-

lecani.

(A.)DitrspaandSerpulaserrulatahere.Manyrarespecies.

Dentaliumentalisalive,anddeadvalvesofLucinasinuata;mostplentiful species.AlsonumerousdeadvalvesofVenusstriatulaandovata,Artemis exoletaandPsammobiatellinella.ModiolanigratakenAcivehere,andPecten

danicusdead.

(Ab.)Dentaliumentalisalive,andvalvesofLucinaborealis.Syndosmyainter- media,NerteacuspI.ta,CardiumLoveni,alltainalive,andApor60aispes0

carbonisdead.Caryophyllia,Virgularia,andanActineaalive.

Thistedthenextobsercationciremaded-singastrongwindandheavysea,

andareconsequentlyimperfect.

Theliv.gUnivalvewasChitonHanleyi.

(Ab.)Dentaliumentalisalive;deadshellsofSolenpellucida,andvalvesof Lucinaborealis,spiniferaandsinuosa,Venusstriatulaandovata,Pecten operculars,Hiatellarugosa,MontacutaoblongaandthefryofCyprn,aislan0

dica.Pennutulatakenhere.

Ab.)Dentaliumentalisalive,andtheannel6060trspacoarctdra,butdead. ThreespeciesofAstarte,.cludircthenewCrebricostataalltaken,butasdead

valves.Cynthiatubularis.

(Ab.)DeadshellsofDentaliumentalis.

(Ab.)Dental.mentalis,Chi.nasellus,Venusscyiatula,Lucinaspinifuuaalive.
DeadshellsofBullacylindrica,Pleurotomaturrrulaandlinearis;valvesof

Pectenoper,6laris,Venusovata,Artemislin.a,Luci-borealisandsinuata, Montacutaoblonga,Astartesuluta,PsammobiaferovensisandNuculanucleus.
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M0A.&
E.F. M0A.

Eulimasubulatavar.stenostoma,firsttaken.Pectendanicus,Syndosmyain termedia,Neseracuspidata,Cerithiummetula,Aporrbaispes-carbonis,Puidium fulvum,Cemorianoachina,BrissuslyriferandPlaeostegusserrulatusgivea
charactertothisassemblage;alsoEchinusnorvegicus.TwospeciesofCy0

prid.ataken.

ThespecimesuofVenusovataandstriatulaandofTurritellacommunistaken aliveonthisoccasionwereremarkablycolourless.AsinglevalveofPecten

islandicuswasdredged.SeveralspecimensofAporrhaispes-carbonis.

Remarks,especiallynotingtheanimalsmostabundant.

(Ab.)Venusovataalive,anddeadDitrupeeinvastquantities.

Assemblageofthesamecharacterwiththelast.

TheZetlandIsles(..---u.
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Enumerationofthedepths,&c.atwhichspeciesofTestace0usMolluscaweretakenbytheDredgeontheNorthern|
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0

(0000)

0 -

5-0 19 40
0
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00.0

0
.-0

0 0
0-0 00

0
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6 0

006
0 0

00
. 6 0
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6

6,0 00 6,6
0

00 60
0 6
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0 6
0-0 006

n. s. s. gr. s.m. s. St. s. s.w. St. gr0 sh. gr0 s. sh. s. s.m. gr0 gr0



Range. 0-00
0-0

fathoms.
0000

06 >

0-00
000

j
006

0.0

06

Species.

ClydeProvince.

Hebrides.

Alive.Dead

Ground

Alive.

Dead.Ground

North-WesternProvince, Alive.Dead.Ground

Orkneys

Alive.Dead.iGround

0etlands.

Ground.

Gasteropoda.

Belanebula

Belarufa

Belagracilis..
Belacoarctata.

Belaseptangularis. Belai0rachyatoma.
Mangeliapurpurea.

Mangelialinearis.

Mangeliaalterama■

Mangeliacostata
MangeliaB0othii

Mangeliascabra.
Mangeliateres....

Marginellalscvis.

fathoms,jfathoms

0-0 00 00oz 00

fathoms.
0-0

0

fathoms

0

fathoms.

fathoms.

fathoms.

fathoms

fathoms

m.st.
sm.

fathoms

0
000

0-0

St. sh.

>0

0,0
0

m.

0-0js.gr.

0

gr.st.

000

sh. sh.

0

060
000 0,0

00
000

0
000

0

0

0

006
0 0,

000
.

w. sh.
s.gr. s.gr.

00
0

0,0

w.

s.s.gr.

(.0)
0 0 0

0

- 6

00
0-0
0

w.

gr.st.

0

0

0,0
0

s.gr.
st.

0,0

0-0

0 0

st. st.

000
0 0 0

006

00.

0,6 6,6
0
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0 0 0

70,80,0,6
00
0
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St. s. gr.
m.

gr0
ugr.

s. s. s. gr0 st. gr0 s. gr0 sh. st. s. s.m. sh. s.



0000

000
0000

0-6
0000-0 06 a .?06 00

0-00

00

0-00

00 -0

Cyprseaeuropea

Tornatellafasciata

jBullalignaria

Bullacylindrica...
Bullatruncata.

Bullaobtusa. Bullahyalina.
BullaCrancliii

Bullaakera

IBullacaquadrata.

ilullirascabra

Bullamammillata
Aplysiapunctata

ACephala.
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0 0

0
0-0 000
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00 0
00
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600 0000

0 0
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0,0 00,0
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0
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0,0
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0

0
.0

s. s. s. m.
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0 0 - 0
0,0 0,0

0

0 0 0
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0

0

000 00
6

00
6

00
.

00 00

n. s. St. s. s. s. 11. St. s. s. s. n. s. s. w. s. s. s. s.m. s. s. s.
s.n.

6 0 .,bs,.0
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0

6,0
6

00 000 0,6 00
6 6

0,6 00
0

/
0-0
0 0

0
00

w.
11. St.

S.111.



Range.
000 2-0 000

fathoms.
0-0

0-00

0-.

60000I

00

0-00 0-000-00 0-00
000

ClydeProv.ce.

Alive.

Dead.

Ground

Hebrides.

Alive.Dead.Ground

North-WesternProv.ce, Alive.Dead.Ground

Orkneys.

Alive.

Ground.

0etlands.

Alive.Dead.Ground.

ACEPHALA.

|Myatruncata

Pan0pfeaarctica0 Corbulanucleus.

Poromyagranulata.

Pandoraobtusa....

Lyonsianorvegica
Neasracuspidata...

Neaeraabbreviata
Neaeracostellata

0pheniaBinghami

Cochlodesmapraetenuc

Thraciaphase0lina.
JThraciavillosiuscula

-Thraciaconvexa

ifathoms.

0

fathoms.

00

fathoms. 060
0-0 60

fathoms.

fathoms

fathoms

St.m. gr.s.
s.w.

0 0
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fathoms.

-0

fathoms
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.00 0-0 00 00

/ 0

sh.

0,0,0

0,0 0-6

000

0

0,01

0

s.gr.

00
0

0

0 0 0 0

s..
m.

000
0 6
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0 0

0 0 0 0
0,0
0
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0

0

m.st.
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s.gr. St.m. s.gr. st.m.
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0 00 00

0 00
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00
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00
06. 0
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s.st.
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0
0-0 0,0

. - 00

s.m.
gr.s.

in. gr0 s.w.

0

*
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0
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0 *
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00 00
0
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0

0
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0,0
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6

0
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00
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s.m. s,m.
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0
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00

00j

60

u. s. s.



.00 0000
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|
0-0 06 p

0.
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00.1
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0-00|
-0

0olenpellucidus.

0olecurtusantiquatus.

0

Candidas..
ferroeusis.

Psamm0biatellinella

Tellinacrassa.

Tellinaproxima

Tellinadonacinaandpygmtea

Tellinafalmla Tellinatenuis

iTellinabalaustina

0y6dosmyaintermedia

0 0
*0 00

0
00
0

00

sh.

s.sli. sh.s.

n. sh. n. sh.

6 0 0 00 0
00

0,0,0

.
0,0
0

0
0-0

0 0
00

0 0 .

m.st. st.sh.
s.w.

s.gr.

400m...

0 0 - 0

0 0 0 0 0 0
0,-
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0,-
0 0

6
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gr.n. m.s.
gr. gr0 s.w. gr0 s.

0 0
000

0
000

0000

0 0
000

0

000 00
0 10

6,.

0,6 00

60
0 0 0

.00
0,00

6
6,.

0-0

00
0 0

.0,70,80

6
00
0 0 0 0

00
6 -

-0 00

0

.-0
6

00

0-0
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6,0
-

00
000

0
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gr.st.
gr0 n. sh. s. gr0 s.m. s. gr0 s. w.



Range.
006

fathoms.

00
000000

00 0-0

0.

000

0. 0.
06

ClydeProvince.

Alive.

Ground

Alive.

Dead.Ground

North-WesternProvince.

Dead.

Ground,

Orkneys.

Ground.

Alive.Dead,

Ground.

ACEPHALA.

i0yndosmyaalba

j0yndosmyaprismatica

Mactraelliptica

Mactrasolida

Mactrasubtruueata.

Mactrastult0rum. Lutrariaelliptica
Tapesdecussata Tapespullastra Tapesvirginea

Venus0vata.,
Venusfasciata.

L

fathoms,fathoms.

.,6I00

0
0,6
0

00
0

11)
0 0

00
0 0 0 0

s.s. gr. gr0 gr0 s.m.
sh.s. sh.s.

fathoms.

0
0-0

0 0. 06. 0 * 00 0
0-0 0,0

0 0 0

fathoms

0 0 0 0:> 0
0,0, 00-0 000

0
0-0

99

0
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0
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0,0
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gr.s. gr.s.
s.w. B.m.

gr.s.
s.w.
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gr.s.

0 0 0 0 -
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0
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gr0 s.
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0

s.gr.
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00 0,0
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0,0
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0
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0

fathoms
60
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0
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0

0
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0.

00
0000
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0000

0-.
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iVenusstriatula
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Cyprinaislandica

Circeminima

Astartecompressa

40 IS 20
0 0

00
0

00 *0 30 00 00 . 00
0

n.

sh.s. gr.m.
sh.

sh.n.
gr0 sh.

000 00 0-0
0

0,000
0-0

0,0-0
0,6 00

0,25 0,40
0-0

00

0
0,0,
0 06. .

0-6 000 0,0, 0,0 000 0,0 000,
0

060
000

0

0,40
0,0,
0

m.st. s.gr.m. s.st.

m.
s.w. gr0 st. s.

s.w. St.
w.

m.st. s.gr.
s. .m.

s.gr.

18
0

0,0,
0

0,0 15

0,0
- 0

00
0

00
0

50
0

s.gr.
s.

i.gr.
B. ;.m.

s.gr. s.gr.
s.m. gr0

0 0 -
-,0

(.0) 0
25

-0

000

12

sh.

0
00 60 50,6, .,0

6
00 00 0,6,

0
00 00 00

0,80

000
0

0,0,
.

0,55

0

.-0

0-0 0,6
0

000

0,6 60 0-0
6

60 00
0 0 0 0

0,.,
0

0. n. sh. 9. gr0 B. W. w. n. B. gr0 n.



Range.
06

fathoms. 0000 000

00 00 00I 00
000

06

0-00 0000

Species.
Astarteelliptica

Astartecrebric0stata

Astartearctica

Astartetriangularis...ACEFHALA.

sulcata
-s0cardiac0r

Cardiumechinatum Cardiumpygmaaum Cardiumfasciatum..

JCardiumnorvegicum

Cardiumnodosum...

Cardi

umsuecicum

Cardiumedule..

ClydeProv.ce.

Alive.Dead.
fathoms,fathoms

0,0
0 0 0 0

00 000
0 0

00
6 0

0 0 0 0
0,0
0

00

gr0 s.m. sh. gr0

fathoms
0,0

0

0,0,0|

0

0,600

00,0

sh. n.
gr.s.

gr0 sh. sh. gr0

Alive.

fathoms

00

Dead.Ground.

0,0 0,0
0

0,0 0,0, 0,0 0-0 0,0

00,0 000
0,0,
0 0

00
0

000

0-0
0 6

fathoms,fathoms.

w.m.
m.st.

gr
..

gr.s.

w. m.

s.gr.

m.
w.m. s.gr.

st. S. m.

s.ra.gr,

North-WesternProv.ce. Ground

0 - 0 0

0 0 0

0,.

0

Orkneys.

gr0 gr0
S.gr.

gr0 0,0gr. 0;gr.0s.m.

0

s.gr.

Alive.Dead.Ground.

fathoms.

000
6 0

0,0

0

000

fathoms.
.-0 0,6 00Alive.

fathoms

6

00
0 0

00 00 00
0

6,0 6,0 00 00 .-0

Ground.

000
6 * 6 6 -

6,.

0,6 00 60
- 0 0

0,.,0

0

s.m. n. s. gr0 gr0

6 -
00

gr0 s.m.



0000 000
000 0-0

0-00
00irc-0 -0

0.0 100
006

Montacutaferruginosa
Kelliasuborbicularis...

Leptonsquamosum..

Pinnai

st.n.

Modiolam0diolus

Modiolatulipa

Modiolaphaseolina..

0
00 0,0

0

00
0 0 0 0

gr.n.
sh.

s.sh. gr0
sh.s.

gr0

0,0
000 00 0

0,0 0,0
0,6,0

0
00

0 00

00,6
0,600

060 000

06. 00
0,0

060 060

0,.
0 0 0

0,0,
0

St.sh. g.st.
s.w.

m.

gr.s.

m.

gr.s.

m.
st.m.

s.
s.gr.

s.
s.w. w.sm. gr.s.

IS
0 0 6

-S

s.gr.
s. n. gr0

m. s. n.

0 . 0 0 0

0,60

0 0 0 0 0 0 0 0

s.gr.
6.m.ii

s.m.
s.gr.

m.

0^0

0 0 1 --

gr.n. s.gr. m.s.

00
0

gr0

0
00

0
000

W. \Y.

06
000 0,6 0-0

0

000

0
00
0

00 6,0
6

00 0-0
6,00 .0

1
60 000 6,0

0

6,0 .-0 00 6,0 60
.

00
6

60 .,0 00
6

00i

s. s.m. s.m.
n. s. w. «. s. s. s. n. s. r.

s.m. s.



Range.
000fathoms.

0-0 06
000

000 0-0
0-000-00

006 000006

Ground.

S. 11. sh. gr. s. S. S. St. r. sh. gr0 s. s. s. gr0 s. s. n. r. s.
S.111.

0etlands.
Dead.

athoms.

0
6,0,
0

6,6 0,6
6 6

6,0
0

0,- 6,.

00

Alive.
.athoms.

00 0-0
000

- 6 * *
.,6

0 6 6 0 6 0

0-0
6 0

Ground.

s. s. s. w.
s.

Orkneys. Dead.
athoms.

000
0

Alive.
fathoms.

0
.0
0 * - * 0 *

North-WesternProv.ce. Ground.

S. gr0 gr. s. gr0 s. gr.
m.

gr0 s.m.
m.

Dead.
athoms.

0 0

0,0
0 0 6

Alive.
-athoms.

- * 0 -

0,0 0,0 0,0
*

Ground.

w. s. s.m.
gr.s.

w. m.

gr.s. s.gr.
s.w.

s.gr.

m. in. s.
s.w. w.m. St.

m.
gr0

gr.s.

Hebrides. Dead.
athoms.

0
000

0
0,0 0,0,

.
000

,6

0,0

Alive.
fathoms.
00

00-6 060 0,000
0,0

0,000 000

0 00
0,0 0,6 000

00
0,0 0,0

0,6,40

0-0 600

ClydeProvince.

Ground.
gr0

s.s. gr0 n.

sh.gr. s.m.n

m. m. w.
S.111.

sh. gr ..

Dead.
athoms.

0 0 0
00

0 0

Alive.
Fathoms.

0 * *
00
0 0 0

00
* 0 0 0 6

Species.

ACEPHALA.

Nuculatenuis



006
0000

0000 000 -0

0-00600
00000

0-.

00

iOstreaedulis..
Pectenstriatus

Loiapygmsea.

!
-

Ledacaudata.
Limahians

LimaLoscombi

Limasubauricnlata.

Pectensimilis.

Pectenmaximus.

Pectenniveus..
Pectendanicus Pectentigrinus

6 0

0,00j

00 -0
0

00
0 0

20
0

0,0

0 0
40 20 40

0
40

0 0 . 0
00 30 0,0 00 0,0

sb.s n.sb. sh.s. gr.sh. sh.s.

0,0,0 0-0
000
0 0

0-0
0,600

0
000

m. m.
gr0

sh.s.
er0 gr0

00

0,0,0

0
0000
6 0

0-0

s.m.

m.j0,0

a.-. n.| gr0

0
000

gr.sh.

0
000
6

000 0,0 15 000 0,0
0 0 0

000 0,6
0,35

0,0 0,6
0

000 0,0, 0,6
0 6 0

0,0

m.
St.

gr.s. W.m. St. B.
gr.s.

r. s. ■.
gr.s.

v. B. m.

s.gr.
St. B. m.

B.gr.

m.

m.gr. s.gr.
Vf. s.m. B. m.

s.gr.

0 0
00 15 0,0

0
20 0-0 0,0

0
0,0

0 0 0 0
0,0

0,.

50
0

0,.

gr
.,s.

gr0 s. n. gr0 gr. gr0 gr0 gr0 s.m. gr0

000 00-0

0 0
0,0

0 000

000
- -

Bh. s.

0

0-00

0
.0 00

0 0
6,0,
6

6 6
00 00 0I

6
6,0 .,0 6,0,

0

B. B. S. B. i.m. n. gr0 s.

.,00

0

6,6,
0 0 6

.0,6

6
100

-

0,.,0|

sh. sh. B. r. sh. sh. gr-



Range.
0000fathoms. 000

0-606 00000

0-.

000

Agephala. iopercularis..

Pectenpusio
Pectenvarius

Anomiaephippium.
Anomiaundulata...

I

[Anomiasquamula

fathoms

00
0 0

Anomiastriata

TerebratulaCaput-serpentis

Megathyriscistellula

Craniai

ClydeProvince.

Alive.

Dead.
|fathoms

is.. B 13

0 * 0 0 0 0 6
0,0

0

Ground, sh.s.gr.

sh. gr0

00

sh. m.
St.

Alive.
fathoms.

0 0
000
0 0

Dead.

Ground.

0 .

600
0-0

06.

0-0,6j

0,0
0 0 0 * 0
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0,0, 0,0 0,0

0,0,0
0,0,
0
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fathoms.

w.m. St. s.
s.gr.
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gr.s. gr.st.
st.

s.gr.
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m.
st. gr0

gr.s.

North-WesternProv.ce.

Alive.

fathoms

0,0
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Ground.

0,0
. 0

-

0

s.gr.
gr0

Orkneys.

0etlands.

Alive,iDead.

fathoms.

..0I.. 0

0-0

fathoms

(00)
0

0,0
0

Ground.Alive.Dead.Ground

0 0

s.
St.sh.

c.

fathoms
000

fathoms.

0 6

6,61

0 -
00 20

0

0 0 0
00 60 0,6 00

0 0

- . 6

gr0 s.m. gr. St. 6,0s.s. r. sh. s. sh.
st.gr.

s. s. w.
St. s.



Table.VI.—Enumerationofthedepths,&c.atwhichspeciesofEchinodermataweretakenbytheDredgeonthe

NorthernandWesternCoastsofScotland.
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m. w.
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.. s. gr0 gr.m. gr.s.
sh.
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sh.

Hebrides. Dead.
fathoms

Alive.
fathoms.

000 000 6,0
0 0 0 0

0,6 0,0
0

0,0,0

0,.

00,0
0,6
0 00

0,0 0-0 000
0

0,6 0-0 000 0,6 000
0 6-0 0

ClydeProv.ce.

Ground.

w.
sh. sh. m.
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., m. sh. w. sh. w. sh. sh.
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fathoms.

00 000
0-0

0-0000

0000

Lam. Lam.
0000

06
.000

00 .6

Species.
Luidiafragilissima.

Echinussplisera.... Echinusmiliaris

Echinusnorvegicus..
Echinusneglectus

Echinocyamuspusillusi0

uspurpureus

Amphidetusr0seus.

Brissuslj0rifer.

Cucumariapentactes...
Cucumariafrond0sa... Cucumariapellucida....

Ocnuslacteus

Ocnusbruuneus Tliyonepapillosa Thyoneraphanus

Fistularia,sp

0ipunculusBernhardus

0ipunculus,sp

caudatus

fathoms,

ClydeProvince.

Alive.Dead.Ground.

0 0
40

0 0

.,0,0 00
0 0 0 0 0

1

St. ih. sh.
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Record of Classes and Tribes partially observed.

The enumeration of species in each dredging paper is complete so far as

the Testaceous Mollusca are concerned, and usually, also, the Echinodermata.

Other tribes of animals, as well as plants, in consequence, in most cases, of the

impossibility of determining all the species at the time, and partly from the

great amount of labour required to register completely the tribes above

noted, did not receive the same degree of attention. In most instances they

were, however, carefully collected ; and in the works of Bell and Johnston

especially, many records of depths and localities will be found which were

derived from specimens collected and transmitted to those eminent naturalists

during the course of these researches. In the majority of the dredging

papers, there are, however, memoranda of various extent, noting the more

remarkable instances of every tribe found, and often their comparative

abundance. These I shall now proceed to abstract.

Mollusca Nudibranchiata.

The small number of these beautiful creatures recorded in the dredging

papers is not to be attributed to their having been unobserved, but rather

to their absence from the ground usually examined. The majority of species

inhabited the shallower parts of the Laminarian zone, and very numerous

forms are littoral—hence living without the region assigned for this inquiry.

In the magnificent work of Alder and Hancock on the British Nudibranchia,

published by the Ray Society, the distribution and localities of this tribe have

been most carefully attended to.

Those noted in the papers are,—

Melibcea coronata, Dorset, in 15-20 f. s. gr.

fragilis, Isle of Man, 20-25 sh. Cornwall, 25 sh. s. Dorset,

20-25 s.

Tritonia, sp., Dorset, in 15-20 gr.

Hombergi, Isle of Man, in 25 sh.

plebeia, Isle of Man, in 28 sh.

Eolidia:, Isle of Man, in 18-25 f. Clyde, in 20 f. Zetland, in 7 f.

Polycera, Hebrides, in 4-5 f.

Idalia, Zetland, in 35 f. s.

Mollusca Cephalopoda.

Cephalopods are difficult to take with the dredge on account of the

rapidity of their motions. The following instances are recorded :—

Sepiola, 15-20 f. gr. and 40 m. Hebrides; and its spawn, in 25 s. s.

Cornwall.

Octopus, 30 f. gr. Hebrides, and 25 f. sh. Isle of Man.

Mollusca Ascidia.

These are rarely recorded in detail, because the difficulty of determining

the species in the present state of our knowledge of the tribe is very great.

Such records however as are given are important :—

Cynthia microcosmus is recorded from 10 f. s. m. and 25 f. st. s. in

the Hebrides.

echinata, from 50 f. m. in the Hebrides, and 80 f. sand in Zet

land, where it also occurs among weed in 7 f.

, a new species from 30 f. gr. Croulin Island.

aggregata, from 7-12 f. st. gr. Dartmouth.

—— tessetlata and moms, Devon, in 20-25 f. Localities for other

members of this genus may be found in the ' British Mollusca,'

vol. i. part 1 and 2.

1850. r
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Ascidia grossularia, Devon, in 12 f. Clyde, in 30 gr,, 40 m. He

brides, in 20 gr.

prunum, Devon, 20-25 f. Hebrides, 25 gr. m. and 30 gr.

■ intestinalis, Dorset, in 15-20 gr. Hebrides, in 30-40 sh. Ork

neys, in 7 w.

communis, Dorset, in 7 w. and 15-20 gr. Isle o /Man, in 15-18

m. Clyde, in 30 gr. Hebrides, in 15 w., 25 gr. n., 30 gr., 30-40

sh., 50 m.

scabra?, Dorset, in 15-20 gr.

vitrea, Clyde, in 30 gr. Hebrides, in 30-40 sh., 25 gr. m. Ork

neys, in 35-40 sh.

rosea, Hebrides, in 30 gr. Zetlands, in 4-7 w.

—— canina, Orkneys, in 7-18 weed.

Molgula tubularis, Clyde, in 9 and 18 m. Zetlands, in 20 s., 40 gr.,

60 and 80 m. s. Hebrides also.oculata.

Pelonaia glabra, in 9 m. Clyde.

Syntethys hebridicus, 30 f. Croulin Island.

Compound Ascidians in all depths of the Laminarian zone, rarely lower.

Mollusca Bryozoa.

So many of the specimens of these curious pseudo-zoophytes procured

during these researches were transmitted to Dr. Johnston for publication in

his most valuable ' History of British Zoophytes,' that the few memoranda

made in the dredging papers of the more striking species at the time of

capture, can give but little insight into their distribution. The following

notes of depth may serve as contributions to future histories of them.

Diastopora obelia, 14 f. st. Anglesey ; 40 f. Clyde district.

Tubulipora patina, 20, 27 f. Cornwall ; 50 f. gr. Zetland.

truncata, 50, 80 f. st. Zetland.

serpens, 15-20 gr. Dorset ; 20-25 and 27 sh. Cornwall. Clyde,

40. Zetland, 7 w., 50 gr.

hispida, Clyde, 40.

Idmonea atlantica, Zetland, 50 gr., 80 s.

Pustulipora proboscidea, Zetland, 50 gr.

deflexa, Cornwall, 20-25 sh. s.

Alecto major, Clyde, 40.

Crisia, sp„ Dorset, 12 s. gr., 15-20 gr. Anglesey, 14 st., 30 gr. Clyde,

40. Zetland, 50 gr.

Hippothoa, sp., Cornwall, 20-25 sh. s. Anglesey, 14 st. Zetland, 40

gr., 50 gr.

Cellepora pumicosa, Dorset, 15-20 gr. Devon, 20-25 gr. s. Corn

wall, 20-25 sh. s. Anglesey, 7 st., 30 gr. Isle of Man, 18 n., 25

sh. Clyde, 40 sh. Hebrides, 10 s. m., 28 gr. s. Zetland, 50 gr.

ramulosa, Dorset, 25 gr. Clyde, 40 sh. Zetland, 50 gr., 80 m. s.

shenei, Dorset, 18-20 gr. Cornwall, 20-25 sh. s. Zetland, 25

sh., 80 m. s.

cervicornis, Hebrides, 15-20 st., 25 gr. n., 30 st. Zetlands,

50 gr.

Lepralia, sp., Dorset, 15-20 gr. Devon, 12 s. gr. Cornwall, 20-25

sh., 27 s. Devon, 20-25 gr. s. Isle of Man, 15-18 n. &c.

Flustra foliacea, Dorset, 15-20 gr., 25 gr. Anglesey, 12 st., 30 gr.

Isle of Man, 15-18 n. Clyde, 40 st. Hebrides, 15-20 st. Zet

land, 50 gr.
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i Flustra truncatal, Dorset, 15-20 gr. Devon, 7-12 st. gr. Clyde, 40

sh. Hebrides, 20 gr., 35 gr., 15-20 st. Orkneys, 35-40 st.

avicularis ?, Dorset, 15-20 gr.

Murrayana, Hebrides, 15-20 st. Zetland, 50 gr.

coriacea, Isle of Man, 25 sh.

Membranipora pilosa, 7 gr.

Escharafoliacea, Dorset, 15-20 gr. Cornwall, 20-25, 27 sh.

—i bidentata, Cornwall, 20-25 sh.

Retepora Beaniana, Hebrides, 50 m. Zetlands, .50 gr., 70 s., 80 sh.

Salicornariafarcimioides, Dorset, 15-20 gr. Devon, 12 st. Devon,

20-25 gr. s. Cornwall, 20-25. Isle of Man, 25 sh. Clyde, 40 sh.

Hebrides, 15-20 s. Outer Hebrides, 20 ra. s. Zetlands, 50 gr.

Alcyonidium, Dorset, 12 s. gr. Anglesey, 20. Orkneys, 35-40 s.

Zetlands, 20 s.

Sertularia lendigera, Dorset, 7 m. Anglesey, 7 sh. s., 12 st.

Beania mirabilis, Cornwall, 20-28.

Crustacea.

In Professor Bell's ' History of British Crustacea,' numerous localities

derived from the dredging expeditions which furnished the matter for this

Report are inserted. And in the volume of the British Association Reports

for the Meeting at Southampton in 1846, there is an abstract of a paper read

by Professor Bell, in the Natural History Section, containing an account of

the Crustacea procured by Mr. MacAndrew and the reporter during their

voyages. These need not be here repeated. A few notes of localities con

tained in the papers themselves, may, however, be indicated with advantage.

Stenorhynchus phalangium, Anglesey, 7-9^—12 gr. s. Dorset, 12 m.,

15-20 gr. Hebrides, 15 m. Isle of Man, 25 sh.

Inachus Dorsettensis, Dorset, 7 m., 12 m., 15-20 gr. Anglesey, 7-12

gr. Isle of Man, 25 sh.

Pisa tetraodon or Gibbsii, Isle of Man, 25 sh.

Hyas araneus, Dorset, 12 m.

coarctatus, Isle of Man, 28 sh.

Eurynome aspera, Dorset, 12 in., 15-20 gr. Isle of Man, 25 st. Loch

Fyne.

Pilumnus hirtellus, Dorset, 7 w., 15-20 gr. Isle of Man, 18, 25 sh.

Perimela denticulata?, Dorset, 12 m., 15-20 gr. Cornwall, 25 sh.

Portunus, sp., Dorset, 15-20 gr. Cornwall, 20-25 sh. Isle of Man,

25 sh.

Pinnotheres, Isle of Man, 18, 25 sh., &c.

Ebalia, sp., Dorset, 12 m., 15-20 gr. Devon, 10 s., 27 s. Anglesey,

12 s. Isle of Man, 25 sh. Mull, 25 st. m.

Atelecyclus heterodon, Cornwall, 20-28 n.

Pagurus Forbesii ?, Dorset, 20~25.

lcevis ?, Dorset, 20-25.

Prideauxii, Clyde, 25, 30. Isle of Man, 25.

Bernhardus, Anglesey, 7, 12, 12 gr. Dorset, 15-20 gr. Corn

wall, 20-25 sh. Devon, 27 s. Orkneys, 5-8. Shetland, 50 gr.,

80 s.

Porcellana longicornis, Dorset, 7-12 s., 15-20 gr. Anglesey, 7, 12 gr.

Galathea strigosa, Dorset, 20 n.

, sp., Dorset, 7 w., 15-20 gr. Cornwall, 20-28 sh. Zetland, 50 gr.

Calocaris MacAndrece, Loch Fyne, 100 m. Mull, 30 mud.

Crangon vulgaris, Anglesea, 7 w.

Pandalus annulicornis, Dorset, 7 w., 15-20 gr. Anglesey 7-

r2
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Arcturus, sp., Hebrides, IS m.

Pycnogonum, large species, Zetlands, .50 gr.

Cypridina MacAndrei, Hebrides, 70 f.Brenda, Zetland, 80 f.

Cirripedes.

Until Mr. Darwin's researches on the Cirripedes be published, there can

be no certainty in the determination of the species of this difficult group.

The leading forms, however, are usually noted in the dredging papers.

Balanus scoticus, Anglesey, 25 gr. Isle of Man, 25 sh. Clyde, 15 gr.

Balanus sulcatus, Dorset, 7 w., 12. Cornwall, 28 sh. Milford, 8 w.

Anglesey, 9$, 12 gr. Isle of Man, 18 n., 28 sh. Clyde District,

15 gr., 30 gr., 20 sh. Zetlands, 25 st. Hebrides, 10 s. m., 15-20

st., 15 sh., 25 gr. s., 30, 35 gr., 90 st. Outer Hebrides, 18 s. gr.,

15-20 gr.

Clitia verruca, Dorset, 15-20 gr. Devon, 7-12 s. gr. Anglesey, 30

gr. Isle of Man, 25 st. Hebrides, 15 w., 15-20 w. gr., 25 gr. s.,

90 gr. s. Zetlands, 50 gr.

Adna anglica, Cornwall, 12 gr., 25 sh. s.

Scalpellum vulgare, Dorset, 15-20 gr. Cornwall, 27. Devon, 20-25.

Isle of Man, 25 sh.

Annelida.

This department of the British Fauna is the one requiring most elucidation.

The researches of Dr. Johnston have done much, and those of Dr. Williams

promise much ; but until we have some available manual of species, the pro

gress will not be sufficient to bring it up to a level with the other sections of

British marine zoology. The entries of worms in the dredging papers are,

except for the more striking species, only occasional.

Michelia trilineata, Clyde dist. 20 st. Hebrides, 25 gr. n.

Planaria rosea, Anglesey, 12 gr. Zetland, 60 s., 80 m. s.

, sp., Dorset, 12 m.

JPontobdella muricata, Isle of Man, 28 sh.

Trophonia Goodsiri, Zetlands, 7 w.

Pectinaria belgica, Anglesey, 7 w. Clyde, 30 gr., 50 m. Hebrides,

90 gr. s. Stornoway, 18 s. m. Zetland, 50 gr., 80 in. s., 80 s.(large species), Hebrides, 15 m.

Sabellaria alveolata, Anglesey, 12 s., 14 gr., 25, 30. Hebrides, 8 s.

Clyde district, 15, 20 sh.

Terebella conchilega, Cornwall, 20-25 sh. Devon, 20-25 s. Hebrides,

15 w. Zetlands, 50 gr.compressa, Cornwall, 20-25. Devon, 20-25 s. Zetlands, 50 gr.

60 s., 80 m. s.(convoluted sp.), Hebrides, 12-14 st. m.

Pomatoceros tricuspis, Dorset, 7 w., 15-20 gr. Devon, 20-25 s., 27

s. Anglesey, 12 st., 14 s., 20 gr., 25 gr. Isle of Man, 28 sh.

Clyde district, 5-10 n., 20 sh. Hebrides, 15 w., 25 s. gr., 18 n.,

30-40 sh., 90 gr. Zetland, 50 gr., 60 gr., 70 s.

Eupomatus, sp., Dorset, 7 w., 15-20 gr. Cornwall, 27. Devon, 25-27.

Clyde district, 30 gr., 20 sh. Hebrides, 15 w., 15-20 s., 25 gr. s.,

90 gr. Zetlands, 50 gr., 60 s., 70 s.

Serpula vermicularia, and tvbularia, Dorset, 15-20 gr. Anglesey, 25

gr., 12 s. Isle of Man, 25 sh. Clyde district, 5-10 n., 18 m., 20

st., 30 gr. Hebrides, 30-40 sh., 28 s., 15 m., 18 n., 90 gr. Zet

lands, 50 gr.

Spirorbis, Dorset, 15-20 gr. &c.
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Placostegus vitreus, Clyde district, 30 gr., 40 st. Hebrides, 15-20 st.,

25 St., 25 gr. m., 30 st., 30-40 sh., 90 gr. Zetlands, 50 st.

Filograna imptexa, Isle of Man, 28 sh. Hebrides, 25 gr. m. Zet

lands, 80 s.

Ditrupa svbulata, Zetland, 50 gr., 60 s.

Onuphis tubicola, Clyde, 20 sh. Stornoway, 18 gr. Zetlands, 50 gr.

60 s., 80 ra. s.

Siphostoma ? (Lancelet-like worm), Clyde district, 9 m., 6 m., 60 m.

Zetlands, 50 gr.

Aphrodite aculeata, Isle of Man, 18 n. Hebrides, 15 w.

histrix ?, Dorset, 12 m. South Wales, 10 in. Isle of Man, 25 sh.

, sp., Hebrides, 15 w., 25 gr. m.

Polynoe, sp., Anglesey, 12 s. Dorset, 7 w. Clyde, 50 m.

Zoophyta.

This department is in the same position as some of the preceding, so far

as our lists are concerned, but the accumulation of authentic localities in Dr.

Johnston's History is such as fully to remedy any deficiencies. In the sup

plement of that work, a most valuable paper on the distribution of Zoophytes

in depth, on the north and east coasts of Britain, by Lieut. Thomas, R.N.,

should be consulted and taken in connection with the following record of

localities.

Hydractinia echinata, South Wales, 10 gr. Anglesey, 12 s. gr. Isle

of Man, 25 sh.

Budendrium rameum, Clyde, 20 sh.

Tubularia indivisa, Dorset, 15-20 gr. Clyde, 40 St., 7 m. Hebrides,

30 ra., 40 m. Zetlands, 50 gr.

larynx, Anglesey, 12.

Corymorpha nutans, Orkneys, 10 f. Zetlands.

Halecium halecinum, Dorset, 15-20 gr.

Sertularia polyzonias, Anglesey, 12 gr. Devon, 7-12 gr. Clyde, 40 sh.

rosacea, Dorset, 15-20 gr. Hebrides, 90 gr. s., 15, 20 gr. m.

Zetlands, 50 gr.pinaster, Clyde district, 40 sh.

abietina, Devon, 10-12 gr. Anglesey, 12 f. gr. Clyde, 40 sh.

Hebrides, 12-14 s. m., 15-20 st. Orkneys, 35-40 sh. Zetlands,

50 gr.

argentea, Dorset, 15-20 gr. Anglesey, 7 gr., 12 s., 20 gr., 20 in.,

30 gr. Isle of Man, 25 sh. Zetlands,"80 s.

eupressina, Dorset, 15-20 gr. Devon, 7-12 m. s.

Thuiaria articulata, Clyde, 40 sh. Isle of Man, 25 sh.

Antennularia antennina, Dorset, 15-20 gr. Cornwall, 27 st. Devon,

20-25 s.

ramosa, Anglesey, 12 gr. Isle of Man, 15-18 n., 25 sh. Clyde,

40 sh. Hebrides, 25 s. st., 25 gr. in., 20 gr., 15-20 gr. m. Stor

noway, 18 n. Zetlands, 50 gr.

Plumularia falcata, Devon, 7-12"st. Anglesey, 7 s. s., 12, 14 st., 20

gr. Clyde, 40 sh. Zetlands, 50 gr., 80 m. s.

cristala, Hebrides, 10 m., 20 gr., 15-20 sh., 30 gr. Dorset, 15-20

gr. Cornwall, 20-25. Devon, 27 s.

catherina, Clyde, 40 sh. Isle of Man, 25 sh.

myriophyllum, Cornwall, 20-25 sh. Dorset, 15-20 gr. Isle of

Man, 25 sh. Clyde, 40 sh. Hebrides, 12-14 st. m., 15 m, 15-20

sh., 90 gr.

Laomedea, sp., Dorset, 15-20 gr.
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Campamilaria vohiMlis ?, Dorset, 15-20 n. Clyde, 40 sh.

— verlicillata, Clyde, 15 m.

dumosa, Devon, 20-25 sh. Isle of Man, 25 sh. Hebrides, 25

sh. Zetlands, 50 gr.

Pennatula p/iosphorea, Clyde, 9 m. Hebrides, 15 m. Zetlands, 80 m. s.

VirgvJaria mirabilis, Clyde, 9 m. Zetlands, 70-80 s. Hebrides, 28 m.

Pavonaria quadrangularis, Hebrides, 12-14 st. m., 15 m., 20-30 m.

Gorgonia verrucosa, Cornwall, 20-25 sh.pinnata, Hebrides, 30 st.

Alcyonium digitatum, Dorset, 15-20 gr., 21 sh. Devon, 7-124. Corn

wall, 20-25 sh. Anglesey, 12 gr. Isle of Man, 18 n., 25 sh.

Clyde, 30 gr. Hebrides, 25 st.

Sarcodictyon catenata, Clyde, 20 st. Hebrides, 20 st, 15-20 sh., 25

gr. n., 25 st., 20-30 st.

agglomerate (new), Hebrides, 30 st.

Turbinolia milletiana, Cornwall, 20-28.

Caryophyllia Smithii, Cornwall, 20-25 sh., 27 gr. Hebrides, 7 s., 10

s., 25 gr. s., 40 gr., 30 st. Outer Hebrides, 18 n., 15-20 gr.

Zetlands, 50 gr., 70-80 s.

Zoanthus Couchii, Dorset, 15-20 gr. Cornwall, 20-25 st. Devon,

20-25 gr. Outer Hebrides, 18 n.

Capnea sanguinea; 18 n. Isle of Man.

Adamsia maculata, Anglesey, 12 gr. Isle of Man, 15-18 n., 25 sh.

Hebrides, 15-20 st. Outer Hebrides, 25 s.

Actinea vermicularis, Zetlands, 50, 80 sh.

crassicornis, Anglesey, 16 st., 20 m. Isle of Man, 18 n.

bellis, Isle of Man, 18 n.

dianthus, Anglesey, 12 s. gr.

■ other species, Anglesey, 7 s. Dorset, 7 rn.

Iluanthos scoticus, Clyde region, 4 m.

Lucernariafascicularis, Zetlands, 4-7 w.

Amorphozoa.

Halichondria oculata, Dorset, 7 w.

cervicornis, Zetland, 80 st.

infundibuliformis, Clyde district, 40 st.

ventilabrum, Hebrides, 30, 40 st.

suberea, Dorset, 15-20 gr. Isle of Man. 25 sh. Hebrides, 10 s. m.

Jicus, Isle of Man, 25 sh.

— hispida, Cornwall, 20-25 sh.

Cliana celata, Anglesey, 12 s. South Wales, 12 gr. Isle of Man, 18,

25 st. Hebrides, 18 n. and m.

Spongia pulchella, Isle of Man, 25 st.

Grantia ciliata, Devon, 7-12 m. st. Cornwall, 20-25 st. Anglesey,

9i gr. Isle of Man, 15-18 n. Hebrides, 25 gr. s. ? Zetlands,

50 gr.

Duseideafragilis, Isle of Man, 25 sh.

Plants.

The greater part of these dredgings are beyond the region of the majority

of algae. Between 0 and 10 fathoms, numerous fuci were taken, olivaceous

species prevailing in the lesser depths, red ones in the greater. Deksseria

and Desmarestia are the genera of which species were met with at most

considerable depths, i.e. at 15 and 18 fathoms (Hebrides). A straggling

Laminaria was once taken as deep as 18 fathoms in the Zetlands. Beyond
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15 fathoms, and between that depth and 20 fathoms, we have the region of

Nullipora. Below 20 fathoms, unless it be an occasional straggling Nullipora,

no decided algae were met with.

Traces of Vertebrata and land animals.—Had we no other evidence of the

inhabitants of the sea than that afforded by the contents of the dredge, we

might be tempted to infer a great rarity, almost amounting to an absence, of

vertebrate marine animals within our area. Possibly such an inference

would be quite as warrantable as the negative conclusions assumed from

comparable observations by many palaeontologists and geologists, who some-

, times go so far as to infer an entire absence of terrestrial creatures during

some of the more ancient geological epochs, because no traces of them can

be found in sedimentary strata of marine origin, and announce the laws

which regulated the order of creation of animated beings accordingly.

During the 145 detailed observations which form the bases of this Report,

fishes were taken by the dredge not half-a-dozen times, and in three instances

the fish taken was one of the rarest and most curious of British vertebrata,

the Amphioxus lanceolatus. Although always carefully looked for and noted,

the bones of fishes were never observed among the contents of the dredge

above three times, and in two of those instances (at a depth of 40 and 50

fathoms mud in the western coast of Scotland) the remains consisted of

otolites only, reminding us of similar relics in the crag of the east of

England. Of terrestrial vertebrata I have never seen a trace ; and though

no small number of the human race have diffused their bodies over our sea

bed, no human bone has occurred to me in dredging ; when very near shore

and in the immediate neighbourhood of a town, broken bottles and old shoes

have strewn the sea-bed, affording unquestionable evidence of the presence of

man on the neighbouring shores. Doubtless by dredging close to towns, in

harbours and in estuaries, like the Mersey, where there are great cities on the

banks, numerous relics of such a description, as well as the bones of animals,

might be taken, but immediate proximity to towns is avoided by the dredger.

On one occasion, recorded in the dredging papers from the Anglesey

coast, the shell of a common snail (Helix aspersa) was dredged at some

distance from shore in the entrance of the Menai Straits. It was covered

by Balani and Serpulte, and inhabited by a hermit crab. Naturalists

familiar with the active movements of the Paguri, can readily conceive to

what a distance a land shell may be transported under such circumstances,

and at length become imbedded along with the remains of creatures of very

different origin and habits.

Fossil remains taken in the dredge.—In no instance have we taken the re

mains of fossil vertebrata when dredging on the western shores of Britain,

but many times have met with fossil testacea. These are of the pleistocene

epoch, and often it requires a practised eye to distinguish between them and

the dead shells of existing mollusca associated with them ; indeed there are

some species, as Astarte crebricostata, Nativa grwnlandica, Panopcea nor-

vegica, Tellina proximo and Scalaria grcenlandica enumerated in the pre

ceding pages, which, whilst from various considerations we hold the weight

of evidence to be in favour of their presence as living species in our seas, are

yet under suspicion, and are not admitted by all British conchologists. In

several localities among the Hebrides, especially in the Kyles of Bute, and in

the sea between Raza and Applecross, quantities of pleistocene fossils may

be dredged ; at the former place, Panopcea norvegica is common, as pointed

out by Mr. Smith ; and in the latter there occur numerous fossil valves of

Pecten islandicus and danicus, the large sulcated variety of Saxicava rugosa,

Astarte elliptica, Leda truncata and oblonga, and very lately Leda thraciee
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farmis : of these, Pecten danicus and Astarte elliptica are living inhabitants

of the Scottish seas, the latter in places still abundant, the former very rarely0

taken alive, though the dead shells occur in such vast quantities, that we

cannot but regard it as a species which has lived on since the glacial epoch,

though gradually becoming reduced in numbers, and now very nearly ex

tinct. These shells often occur at considerable depths, and almost always

on a bottom of dark pleistocene sand. Pecten islandicus is enumerated in

Hebridiau and Zetland dredging papers from depths of 30, 40, 50 and 90

fathoms. That this remarkable species is extinct in our seas we can scarcely

doubt, but I have good reasons for surmising that its extinction has taken place

at a period considerably later than that of several of its glacial companions.

The colours of this Pecten, as well as of some other pleistocene fossils, are

beautifully preserved, and the general aspect of the shells is very deceptive.

Occasionally, fossils of older date, but in such a condition of petrifaction

as can lead to no mistake respecting their origin, are brought up in the

dredge. Thus Mr. MacAndrew has dredged the loose joints of Liassic pen-

tacrinites off the Shiant Islands, and we have seen Oolitic testacea dredged in

the sound between Scalpa and Raza. ,

General Considerations.

Numerical distribution of species in depth.—Of the species of Testaceous

Mollusca enumerated in the preceding tables, I have assigned a range to 188

in the Scottish, and 183 in the English sections. Of the 188 Scottish sub-

littoral species, whose range in depth I venture to state, 96 are Gasteropo-

dous Testacea, and 92 Acephala. Of these, 17 univalves and 11 bivalves

inhabit the region between low-water mark and 15 fathoms, i. e. the Lami-

narian zone ; 8 univalves and 7 bivalves extend their range from within the

Laminarian zone to a depth between 15 and 30 fathoms ; 26 univalves and

1 1 bivalves from the Laminarian zone to between 30 and 60 fathoms ; and

25 univalves and 53 bivalves, from the Laminarian zone to a depth between

60 and 100 fathoms : 3 univalves and 4 bivalves are confined in their range

between 15 and 30 fathoms, i. e. to the Coralline zone ; 1 univalve to between

30 and 60 fathoms ; 4 univalves and 1 bivalve to between 30 and 100

fathoms; and 1 univalve and 1 bivalve to between 60 and 100 fathoms.

Of the 183 in the English tables, 19 univalves and as many bivalves are

from the Laminarian zone only ; 45 univalves and 46 bivalves range from

some point within the Laminarian zone to between 20 and 30 fathoms ; 16

univalves and 28 bivalves extend their range from the same region to between

30 and 60 fathoms.

It is evident that the capacity of bivalves to enjoy a great bathymetrical

range exceeds considerably that of univalves. This power of enduring many

conditions of depth, implies the power of adapting themselves to varying cir

cumstances, which cannot be supposed to exist without considerable varia

tion in the features of the individuals of such wide-ranging species. The

rules which should guide us in determining the selection of diagnostic cha

racters from the shells of Acephalous mollusks, must consequently be less

strict than those which should determine our selection of characters for the

majority of Gasteropoda, and in the determination of fossil species this should

constantly be borne in mind. The difference of power to range presented

by univalves as compared with bivalves, has a further important bearing on

palseontological inquiries, for it would indicate the probability of our not

unfrequently finding geological formations connected together by the fossila

of the one class of mollusca, whilst those of the other are altogether distinct,

even in strata proximate in time. It is possible also, that by a careful de
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termination of the relative proportions of bivalves to univalves in ancient

sea-beds, all mineral indications of the nature of the sea-bed being at the

same time noted, we may get at an additional clue to the determination of

the depth of the ancient sea in which such animals lived.

The distribution of the sub-littoral forms of testacea, as shown by our

dredging papers, may be illustrated by the following examples :i— '

Certain species are common to the Laminarian, Coralline and Deep-sea

Coral Zones, as—

Psammobia ferroensis. Turritella communis.

Syndosmya intermedia. Cerithium reticulatum.

Venus striatula. Natica Alderi.

Venus cassina. Natica montacuti.

Venus ovata. Nassa incrassata.

Venus fasciata. Aporrhais pes-pelecani.

Cardium suecicum. Buccinum undatum.

Cardium fasciatum. Fusus antiquus.

Lucina borealis. Fusus gracilis.

Lucina flexuosa. Trophon Barvicense.

Kellia suborbicularis. Clavatula linearis.

Crenellae. Trichotropis borealis.

Nuculae. Eulima distorta.

Pinna ingens. Eulima subulata.

Pecten similis.

Some of them, under rare circumstances, as in a few localities (Skye and the

lochs of Ross-shire) in the West Highlands, are found occasionally living at

low-water. I have before called attention to this fact, and to the circum

stance that on the neighbouring shore in such localities the alpine plants

descend from the mountains and are distributed along the water's edge. I

am strongly impressed with the suspicion that this curious phenomenon, so

far as I have observed it, always seen in connexion with the neighbourhood

of outliers of the glacial submarine fauna, has a relation, as yet unexplained,

with the history of the changes in the configuration and elevation of land at

the close of the glacial epoch.

Certain species are common to Laminarian and Coralline Zones, and in

differently inhabit both, as—

Cyprasa europaea. Tellina donacina.

Natica helicoides. Lucinopsis undata.

Eulima polita. Lepton squamosum.

Velutina laevigata. Lima hians.

Mactra elliptica. Lima Loscombi.

Artemis exoleta. , Modiola modiolus.

Artemis lincta. Ostrea edulis.

Circe minima. Pecten varius.

Certain species commence their range in the Coralline Zone, as—

Rissoa abyssicola. Cerithium metula.

Pleurotoma teres. Trochus alabastrum.

Cemoria noachina. 0 Fusus islandicus.

Propilidium fulvum. Neaera costellata.

Pilidium ancyloides. Neaera abbreviata.

Nucula tenuis. Leda pygmaea.

Area raridentata.

And it is curious to observe that all these are members of the Scandinavian

fauna.

Afew species appear to be confined to the region ofdeep-sea corals ; as Apor
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rhais pes-carbonis, Poromya granulata, Tellina proximo,, probably Terebra 0

tula cranium, and a few Echinoderais and Zoophytes.

Certain species which enjoy a great vertical range in the north, extending

through the second, third, and in part the fourth regions of depth, are in the

south found only within limited tracts of deep-sea, as—

Cardium suecicum. Syndosmya intermedia.

Nucula polii. Terebratula Caput-serpentis.

Pecten fuci. Scalaria Trevelyana?.

These species are essentially members of the boreal or glacial fauna, and

their presence in the south is dependent, if my views be correct, on the

former spread of the glacial sea, and the preservation of its inhabitants at the

existing epoch in many isolated and distant localities, where they live usually

at considerable depths in the midst of, and mixed up with an assemblage of

creatures of a Celtic and often a much more southern character.

Howfar the nature of the sea0bottom determines the number and diffusion of

species.—In the preceding tables, the nature of the sea-bed is expressed by

letters representing the several mineral characters of the bottom, whether

sand, sandy mud, mud, rock, stones, gravel, muddy gravel, shelly, shell-sand,

or nullipore ; the last kind of bottom being that commonly called " coral " in

the charts of the European seas.

. Now, though our evidence certainly goes to show that the range of species

in depth and distance from shore is often considerably extended by a con

tinuity, whether vertical or horizontal, of the same kind of ground, yet as

suredly ground alone will not determine the extension of any species ; for

otherwise we should have the stone- and gravel-inhabiting species of the Lit

toral zone carried in many places into the Laminarian and Coralline zones, and

the peculiar inhabitants of the muddy and sandy tracts in the Laminarian

zone carried far into the depths of the sea, since in very many places these

kinds of sea0bed range without interruption from shallows to great depths.

But this is not the case ; no continuity of mud, for instance, enables Scrobi-

cularia to live beyond its bounds, or the characteristic Rissoce of the gravelly

parts of the Laminariaa zone to extend themselves into the deep sea.

The conditions of the sea-bottom which are most favourable to variety of

species may best be illustrated by referring to those dredging papers in which

the number of species of either univalve or bivalve testacea taken alive ex

ceeded ten. In the southernmost of the districts within the area under con

sideration, out of eighteen papers ten come under this category. Three of

these belong to the Laminarian zone, five to the Coralline region, and two to

the upper region of deep-sea corals. The three first-mentioned are all from

a muddy and stony or gravelly bottom with weed, and within two miles of

the shore ; their number of univalves exceeds that of bivalves ; in all three

the number of living univalves is very high, being 15 and above; and in

two of them the numbers of living bivalves are respectively 10 and 19, and of

dead 9 and I?.. Of the five papers from the Coralline zone, four are within

three miles from the shore ; three of these are from bottoms more or less

stony and gravelly; in one instance mingled with nullipore; and one is from ,

a floor of shell sand. They are also very prolific ; one in dead and living

univalves, one in dead and living bivalves, and two equally so in bivalves

and univalves. The fifth of these coralline papers is from a depth of 30

fathoms and under, and a bottom of sand and gravel at a distance of 11 miles

from shore ; it exhibits a great preponderance of bivalves, and an equal

number of species taken dead and alive. The two deep0sea papers are from

a depth of 50 fathoms, on a sandy bottom, 60 miles from land ; they scarcely

come under the head of prolific papers, since few living species were taken,
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though many dead, the number of dead univalves predominating in the one

instance, and of dead bivalves in the other, respectively 17 and 20, both high

numbers.

Twenty-six papers from the Irish sea relate to a sufficiently limited range

in depth to admit of a similar inquiry. Of these, eight included more than

10 species of univalves and bivalves, or both. Two are from the Laminarian

zone, and within 2 miles from shore ; in the one instance, where the bottom

was gravelly and stony, univalves prevail, and those alive ; in the other, where

it was sandy, bivalves prevail, and those mostly dead. The remaining five

papers are from the Coralline zone ; in three of them, where the bottom was

a scallop bank several miles from shore, the number of both bivalves and

univalves taken alive was very considerable, reaching in one instance respec

tively to 21 and 27. In one, from a nullipore bottom one mile from shore,

univalves prevail, but bivalves are also abundant. In one, on a gravelly and

stony bottom near shore, bivalves prevail (the numbers being 24 living and

25 dead), but univalves are also plentiful. •

Among sixty-four dredging papers from the Clyde district and the He

brides, twenty-two exhibit numbers either of bivalves or univalves above 10;

of these three come within the Laminarian division, and one from depths very

close to shore ; in two of these the number of species of living univalves pre

vails ; in one, of the bivalves. From the upper part of the Coralline zone

there are eleven papers, in six of which the bivalves prevail, all from muddy

or sandy bottoms, sometimes mixed with stones, close to shore ; in two, uni

valves prevail over bivalves, in gravelly and stony bottoms near shore ; and

in two, the numbers are nearly equal on stony and mixed bottoms near to

shore. From depths between 40 and 60 fathoms, there are six prolific papers,

all richer in bivalves than in univalves, and all from sandy, gravelly or muddy

beds, varying from two to ten miles from shore. A bottom of gravel and

sand in 90 fathoms, close to shore, is richest in bivalves.

Of thirty papers from the Zetlands, sixteen are rich in species ; one only

is from the Laminarian zone, on a sandy bottom, especially rich in living bi

valves (30), and having many (15) univalves also. Of two, from the upper

part of the Coralline zone close to shore, one, with a nullipore and stony

bottom, is richest in univalves ; the other, from a shelly bed, in bivalves. Of

the thirteen remaining papers from depths between 40 and 100 fathoms, eight

present considerable numbers of both univalves and bivalves, and in five (all

from depths below 60 fathoms) bivalves prevail. The numbers of species of

bivalves are high in the depths at a considerable (30 to 100 miles) distance

from shore. The bivalves are also predominant at these great depths on more

or less muddy bottoms, and at the farther distances ; the univalves most

numerous alive where the bottom is more or less stony.

Gregarious and prolific species.—Many of our littoral mollusca, as the

> shore-living species of Littorina, Purpura, Trochus, Cardium, Donax,

Scrobicularia, Mya, Pholas, &c, are truly gregarious, and the individuals of

each are constantly found assembled together in considerable numbers. This

is not so commonly the habit among sub-littoral species ; among them, how

ever, there are some habitually gregarious (as Ostrea edulis, Pecten opercu-

laris, Corbula nucleus, Syndosmya alba, Pectunculus glycimeris, Modiola

modiolus, and Turritella terebra ; and among radiata, Ophiura rosula,

Vraster rubens, Comatula europcea, Echinus sphcera), though with thi* dif

ference as compared with most littoral gregarious forms, that whereas the

individuals of the latter are always assembled together, the sub-littoral species

are gregarious in some zones of depth, and under certain conditions of sea-

bottom, whilst they are at the same time diffused in small numbers, or even
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as solitary individuals in situations where the conditions do not seem so

favourable to fecundity. Many species also, not at all gregarious in the true

sense of the word, having a very wide range in depth, are not equally pro

lific throughout that range, but are developed in much greater numbers in

one region than in another, or in different parts of the same region accord

ing to the conditions of the sea-bed. Climatal differences also have a con

siderable effect in determining the prolific or non-prolific character of a

species, and this may be observed clearly, even in such a limited area as that

under review. Hence, when we state of many species that they are diffused

throughout all the provinces of that area, it is not to be understood that they

are equally abundant, so far as their individuals are concerned in all. Thus,

for example, Dentalium entalis is distributed throughout the British seas ; but,

whilst it is so abundant as to be almost gregarious in the northern provinces,

it becomes scarce and solitary in the southern. Many examples of this may

be seen by consulting the analysis of dredging papers in the preceding tables,

and afterwards comparing them with the tables of enumeration of localities

of species.

In the Littoral region, as mentioned already, the species of Littorina, Tro-

chus, Patella and Purpura are most abundant, and among bivalves, Mytilus

edulis, Cardium edule and Kellia rubra. These, with many other animals,

and with peculiar marine plants, which it is not the province of this Report

to enumerate, give a character to the sea-belt between tide-mark*.

In the Laminarian region, extending from low-water mark to 15 fathoms or

thereabouts, Lacunce and Rissoce are abundant. The species observed to be

most prolific within this region during the dredging researches on the English

shores, were Hissoa parva and interrupta ; in Laminarian shallows, Lacuna

puteolus, Hissoa labiosa and Phasianella pullus, where Zostera prevailed ;

Trochus cinereus, Magus and Ziziphinus, Acmcea virginea, Modiola modiolus,

Nucula nucleus on muddy gravelly bottoms; Turritella, Corbula nucleus,

Syndosmya alba, Dentalium tarentinum, Ophiocoma rosula in sandy and

muddy places ; Solen pellucidus and Mactra subtruncata where sand pre

vailed ; Chiton asellus everywhere where shells or stones were present ;

Echinus miliaris on many bottoms ; Ascidim and Crustacea everywhere.

On the Scottish shores in like depths* most of the above-named forms

(except the Hissoa labiosa, Phasianella, Lacuna and Dentalium tarentinum)

were equally prolific, whilst others seldom observed in great numbers in the

south became very plentiful, as Dentalium entalis, Lucina jlexuosa, Lima

hians, Venus striatula, Ophiocoma chiagii ; and in places, Cardiumpygmamm,

Crenella decussata and Bulla akera.

Between 15 and 25 fathoms in the upper part of the Coralline zone, Tro

chus ziziphinus and tumidus, Chiton asellus, Acmcea virginea, Nassa reticu

lata, Turritella, Venus ovata and V. fasciata, Pecten opercularis, Modiola

modiolus, Crenelke, Pectunculus, Nucula nucleus, abound in individuals on

the English shores. The same species, with the addition of Astarte sulcata

and A. elliptica, Syndosmya intermedia, Lima subauriculata, Leda caudata,

Cardiumfasciatum and Lucina sinuata, mark the same region in the Scottish

seas. In both north and south Echinus splusra and Ophiocoma are very pro

lific in this belt.

Between 25 and 40 fathoms, in the middle and lower sections of the

Coralline region, the species observed most prolific in individuals on the

English coast were few, comprehending Solen pellucidus, Pecten varius,

Modiola modiolus and Dentalium tarentinum.

* For a tabulated view of the subdivisions and inhabitants of this zone, see the first

volume of the Memoirs of the Geological Survey of Great Britain.
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On the Scottish coast this region is remarkable for prolific and peculiar

species. Great numbers of Brachiopoda ( Terebratula Caput-serpentis, and

Crania norvegica) are found in gravelly and stony places. Dentalium en-

talis, Nucula nucleus, Astarte sulcata, Leda caudata, and (in places) L. pyg-

meea, Mactra elliptica and Modiola modiolus, are all very prolific.

Between 40 and 60 fathoms, on the verge of the region of deep0sea corals,

we have too little experience on the English coast to judge. Cardium sue-

cicum, however, essentially a northern form, was noted as abundant at a depth

of 50 fathoms between Cornwall and Ireland.

In the Scottish seas between these depths, besides most of the species noted

as prolific in the last region, we find Nucula tenuis, Cardium suecicum, Nu-

cula decussata (locally) and Venus fasciata abundant ; also Turritella in

places. Below that depth, Leda caudata, Syndosmya intermedia, Venus

ovata and striatula (var.), Lucina spinifera, Dentalium entalis, Turritella,

Ditrupa and Echinus norvegicus, have been taken in considerable numbers

in several Scottish localities. Widely diffused species of Turritella, Denta

lium, Modiola, Nucula, Venus and Astarte, appear to be most prolific through

out the range of their distribution.

Generic and subgeneric groups confined to particular zones in depth.—In

the Littoral and Laminarian zones, we find all the species of certain well-

marked natural groups assembled, but very few, if any, of those which are

distributed in the regions of corallines and of deep-sea corals are peculiar,

the species of mollusks in the lower zones especially, being members of

genera which have representatives in the Laminarian or in both Littoral and

Laminarian zones. Within the two higher zones we find all the British

species of Patella, Purpura, Littorina, Otina, Conovulus, Truncatella, Ca-

lyptrea, Lacuna (except L. crassior), Aplysia, Scrobicularia and Donax.

Almost, though not entirely confined to them, are also the genera Phasianella,

Mya, Lutraria, Mytilus, Pholas and Cytherea. Some important genera,

such as Rissoa, Chiton, Trochus, Mactra, Venus, Bulla and Cardium, are

mainly developed in the Laminarian zone. In the genus Patella we have one

section, that of Patella proper, confined to the Littoral zone, and another,

Patina, confined to the Laminarian zone. The subgenus Hydrobia of Rissoa

is almost wholly littoral. Very rarely do we find instances of a species

strictly littoral descending far into the Laminarian zone or below it ; on the

west coast of Anglesey Purpura lapillus was dredged in 10 fathoms, and

three specimens taken at that depth were remarkable for the development

and perfection of the crenulated laminae of growth on the surface of the

shell. Rissoa Barleii of Jeffreys appears to be a variety of the littoral

Rissoa uIvcb, descending below its usual level. More frequently do we find

mollusk3 and radiata of the Laminarian zone and the upper part of the region

of Corallines ascending into the littoral belt. This is especially the case in

certain localities on the Hebrides, as in Skye and on the west coast of Ar-

gyleshire ; and very generally is it to be observed, as the registrar pointed out

to the Natural History Section in 1836, in the immediate neighbourhood of

those localities where alpine plants, such as Silene acaulis &c, are found

abundantly near the water's edge.

Certain genera, such asNecera, Crania, Pilidium, Cemoria and Propilidium,

have, so far as the area under review is concerned, a range in depth entirely

confined to the Coralline region and that of deep-sea corals. But elsewhere

species of these genera ascend into the Laminarian, and possibly some of them

into the Littoral zones, so that great stress cannot be laid upon their distri

bution as genera indicative of depth. Very important, however, are the

facts stated with regard to the Laminarian and Littoral genera ; and the geolo
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gist will do well to bear in mind that entire well-mar/ted generic groups of

testacea are confined to, and indicate with certainty, the space between tide-

marks and the sea0bed to a depth of about 15 fathoms below low-water mark.

Relation of colour to distribution.—Although the extent and depth of our

seas scarcely afford sufficient data for illustrating the influence of light in the

colouring of marine animals, yet some facts bearing on this subject may be

gathered from the papers before us. In the horizontal diffusion of sp'ecies,

several, as some of the Trochi and Veneridce, exhibit a distinct influence of

light upon the brightness of their hues, in the south, as compared with the

dull aspect of specimens from the north, and this in individuals of the same

species. It is easy for the practised conchologist to distinguish specimens of

most painted shells, gathered on the southern coasts of England, from those

taken on other parts of our shores. We have evidence also of the distinct

effect of depth in the defacing of the hues of the same species, when it has a

great bathymetrical range. Thus the examples of Venus striatula, Venus

ovata and Turritella terebra (all having a range from the Laminarian zone to

the deepest recesses of the British seas), taken alive at a depth of 100

fathoms off the Zetland Isles by Mr. MacAndrew, were colourless ; whilst

those from more moderate and shallow depths are almost always conspicu

ously coloured. Between 60 and 80 fathoms in the Scottish seas, dirty white,

dull red, yellow or brown, rarely broken into stripes or bands, are the pre

vailing hues of the testacea ; though at .50 fathoms, shells painted in patterns

and vividly coloured (as Natica Alderi and Clavatula purpurea), exhibit their

hues unimpaired. At the same time it must not be forgotten that the vividly

painted animal of the coral Caryophyllia thrives at a depth of 80 fathoms. A

curious phenomenon apparently connected with depth is the blindness of the

crustacean Calocaris.

Condition of the exuvice of marine invertebrata taken in the dredge.—In the

great majority of instances and places, the dead shells of mollusca are taken

nearly entire, or, in the case of the bivalves, with the valves disunited but

not broken. This applies especially to all localities of a considerable depth,

and where strong currents are not in action. Very near the shore, broken

shells are not uncommon ; and in current-ways, even at the depth of 30

fathoms, the bottom may be composed in great part of triturated shells.

Lieut. Thomas, R.N., observes, when communicating his lists of Testacea

dredged around the Orkney Islands, that " between Fair Island and the

Orkneys, the bottom near the latter islands is either rocky or composed of

large pieces of Modiola modiolus or Pectunculus glycimeris. I make no

doubt," he remarks, " that these are broken by some large species of Crus

tacea (?) ; their freshness of fracture is astonishing, as if the creature feeding

had been disturbed at his meal." Among bivalves, besides those mentioned,

the shells of Thracia, Cyprina, Isocardia, and the larger species of Cardium

are most frequently found broken ; among univalves, those of Buccinum and

Fusus. Some few bivalves are frequently dredged dead, yet with their

valves united ; such are Lucina radula, the Necerce, Mactra elliptica, Psam-

mobice, Venus ovata and striatula, Tapes virginea, Tellina donacina, Thracia

phaseolina, Lucinopsis, Nuculapygmcea, Solens, Syndosmyce and Pectunculus

pilosus, this last open and gaping. The monomyarious bivalves are often

found dead in quantities, but almost always with valves disunited ; and this

may be said of the great majority of dimyarious bivalves also. Echinoderms

fall to pieces when dead, or if taken entire have lost their spines.

Phamomena of the horizontal distribution of species on the western shores

of Great Britain.—In the older accounts of British marine animals, the phrase

" from Devon to Zetland " was frequently given as marking their range, and
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the natural inference from such statement was that such species were uni

versally diffused through our seas. The researches embodied in this Report,

however, put beyond question the fact that there are marked peculiarities in

the distribution of British marine animals, and that though there are nume

rous species common to the whole area, there are also numerous species

peculiar to parts of that area. We have clear evidence of more elements

than one contributing to the composition of our submarine population, of

a southern element, derived from the Lusitanian provinces of the European

seas, of a northern element introduced from the Scandinavian seas, of a Celtic

element having its centre within our own region, of an oceanic element ma

nifested by the floating Gasteropoda and the Pteropoda that reach our

shores, and of an arctic element due to causes which were in action

before the British Isles had assumed their present conformation *. The

following statements, founded mainly on the data contained in the prece

ding tables, will serve to illustrate the phaenomena, so far as this Report is

concerned.

The northern and southern provinces of the western coast of Great Britain

may be distinguished by certain Mollusca of the Littoral Zone.—Thus, in the

extreme south, along the shores of the English Channel, we find Truncatella

truncatula, and there only. Trochus lineatus commences its range to the

west of Portland Island, and is found around the coasts of Devon, Cornwall

and the Bristol Channel, until it ceases in Cardigan Bay or a little higher

up; a similar cessation of its diffusion taking place on the opposite shores of

Ireland. Acmcea lestudinalis, on the other hand, appears in the Orkneys

(its presence in the Zetlands is doubtful), and ranges through the Hebrides

and the Clyde region- until it reaches the northern shores of Ireland and the

northern coast of the Isle of Man ; but it is not found on coasts southwards

of those points. Chiton marmoreus ceases sooner; Littorina petrcea is

abundant in the British Channel, and equally plentiful in the Hebrides, but

rare in the central part of the Irish sea. All the other Littoi0ince, Chiton

marginatus, Rissoa parva and cingillus, Patella vulgata, Trochus cinerarius,

Purpura lapillus, Skenea planorbis, Mytilus edulis and Kellia rubra, are

common throughout the area, even as they are all round the shores of the

British Isles. Trochus umbilicatus is equally abundant throughout the area,

whilst on the other hand it is entirely absent from the eastern coast of

Britain.

The differences between the northern and southern provinces are equally

shown by the subliltoral testacea.—These are evident,—1st, in the presence of

a number of species in the south which are not found in the north, and vice

versa ; and 2nd, in the greater frequency of the individuals and localities of

certain species as we proceed from south to north, and vice versa ; thus—

1. The following testacea are confined to the extreme south ; they are all

Spanish or Mediterranean species :—

2. The following species are peculiarly southern, but more general than

the former; they are also species of the Mediterranean and Lusitanian
type :■—

* See the Memoir on the British Fauna and Flora, in the first volume of the Memoirs of

the Geological Survey.

Trochus striatus.

Trochus exiguus.

Chemnitzia fenestrata.

Volva patula.

Pholadidea papyracea.

Pholas parva.

Ervilia castanea.

Cardium rusticum.

Crenella rhombea.
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Dentalium tarentinum.

Emarginula rosea.

Adeorbis subcarinatus.

Calyptraea sinensis.

Scalaria clathratulus.

Nassa varicosa.

Chemnitzia scalaris.

Modiola barbata.

Area lactea.

Cytherea chione.

Cardiuni aculeatum.

Diplodonta rotundata.

Venus verrucosa.

Gastrochaena modiolina.

3. The following species increase in frequency of occurrence as we proceed

from north to south :—

Chiton fascicularis. Cerithiopsis tubercularis.

Trochus granulatus. Clavatula rufa.

Rissoa crenulata. Modiola tulipa.

Scalaria clathrus. Mactra subtruncata.

Cerithium adversum. Pecten varius.

4. On the other hand, a greater number of species become more frequent

in proceeding from south to north, showing thereby the more powerful in

fluence of the Scandinavian element in our fauna :—

Dentalium entalis.

Chiton cancellatus.

Emarginula Mulleri.

Trochus millegranus.

Lacuna crassior.

Chemnitzia fulvocincta.

Eulimella MacAndrei.

Natica Montagui.

Fusus gracilis.

Trophon Bamfium.

Tapes pullastra.

Cyprina islandica.

Astarte danmoniensis.

Astarte compressa.

Lucina borealis.

Lucina flexuosa.

Modiola vulgaris.

Leda caudata.

Lima subauriculata.

Pecten tigrinus.

Bela turricula.

5. The power of the Scandinavian element is still more strongly shown in

the number and character of species, which are peculiarly northern: —

Chiton Hanleyi.

Acmaea testudinalis.

Propilidium ancyloide.

Scissurella crispata.

Chemnitzia rufescens.

Natica grcenlandica.

Velutina plicatilis.

Trichotropis borealis.

Trophon Barvicense.

Bela decussata.

Mangelia brachystoma.

Mangelia Boothii.

Bulla hyalina.

Bulla Cranchii.

Bulla akera?.

Bullaea quadrata.

Bullaea scabra.

Pecten danicus.

Pecten striatus ?.

Crenella decussata.

Crenella nigra.

Pecten niveus.

Astarte elliptica.

Astarte crebricostata.

Lucina ferruginosa.

Poromya anatinoides.

Neaera costellata.

Neaera abbreviata.

To which may be added certain species found in the southern part of the

British seas only in a few isolated patches, spaces which I regard as " glacial

outliers," as—

Pilidium fulvum.

Emarginula crassa.

Rissoa abyssicola.

Scalaria Trevelyana.

Terebratula Caput-serpentis.

Crania norvegica.

Area raridentata.

Nucula decussata.

Nucula tenuis.

Leda pygmaea.

Neaera cuspidata.

Syndosmya intermedia.

Cardium suecicum.
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6. There are also a number of species confined to the extreme north ; as—

Trochus alabastrum. Natica helicoides. Astarte arctica.

Cerithium nietula. Fusus albus. Tellina proxima.

Aporrhais pes-carbonis. Fusus decemcostatus. Terebratula cranium.

Scalaria grcenlandica.

7. A few, of which Rissoa vitrea, Isocardia cor and Ostrea edulis are ex

amples, are very local in various degrees of abundance, the cause of their

localization being obscure.

8. Certain species are more or less common at both ends of the area under

exploration, though very rare or not found at all in the Irish sea ; they can,

most of them, however, be tracked making their way northwards along the

western coast of Ireland.

Rissoa costata.

Rissoa zetlandica.

Cerithium reticulatum.

Mangelia teres.

Mangelia costata.

Mangelia attenuata.

9. Not a few species appear to be equally diffused everywhere throughout

our area ; of these, there may be cited as examples,—

Marginella laevis.

Psammobia costulata.

Diodonta fragilis.

Tapes decussata.

Circe minima.

Cardium pygmaeum.

Lucina spinifera.

Pinna pectinata.

Area tetragona.

Pecten similis.

Chiton asellus.

Acmrea virginea.

Trochus cinerarius.

Trochus tumidus.

Trochus ziziphinus.

Rissoa parva.

Rissoa striata.

Turritella terebra.

Aporrhais pes-pelecani.

Natica Alderi.

Buccinum undatum.

Fusus antiquus.

Trophon muricatum.

Mangelia linearis.

Cypraea europaea.

Crenella discrepans.

Crenella marmorata.

Pectunculus glycimeris.

Nucula nucleus.

Lima hians.

Lima Loscombi.

Pecten roaximus.

Pecten pusio.

Pecten opercularis.

Solen pellucidus.

Tellina crassa.

Tellina donacina.

Syndosmya alba.

Mactra elliptica.

Tapes virginea.

Venus ovata.

Venus fasciata.

Venus cassina.

Venus striatula.

Artemis exoleta.

Artemis lincta.

Cardium fasciatum.

K cilia suborbicularisPsammobia ferroensis.

The harder Echinodermata exhibit similar phcenomena of distribution.—

Thus, Cidaris histrix, Echinus norvegicus. Echinus neglectus and Euryale

verrucosa, are peculiarly and extreme northern species, and all of Scandina

vian origin.

Brissus lyrifer (which occurs also in glacial outliers in the south), Ophio-

comaJiliformis, Comatula petasus, Goniaster Templetoni (i. e. pulvillus), and

Uraster rosea (=zCribella rosea), are peculiarly northern.

Echinus Flemingii is northern and southern, but deficient in the interval.

Echinus sphtera and Echinus miliaris, with many of our starfishes, are

general throughout the area.

Echinus Melo and the extra-limital Echinus lividus are peculiarly southern.

Similar peculiarities0 of distribution are shown by the soft Echinoderms,

by the soft Mollusca and by the Zoophytes.

Numerical comparisons of the Testacea and hard Echinodermata inhabit

ing the regions explored, with the total number of British species.—In the fol

lowing table, one of the striking features is the small number of testacea and

hard echinoderms inhabiting the British seas, which do not live upon the

western shores of Great Britain; such as are beyond their limits, are either

of excessively southern and scarcely British character, as Haliotis tuberculata,

1850. * s
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Jeffreysia opulina, Kissoa lactea and Murex coraliinus; or oceanic forms of

Ianthina, Hyalaea and Spinalis; or species probably of arctic origin, ex

tending only to our north-eastern coasts, as Fusus norvegicus and Turtoni,

Natica Kingii, Hypothyris psittacea and Goniasler equestris. The number

of doubtful or not sufficiently investigated forms is also very small. A con

siderable number of genera have no, or few, representative members in the

Scottish and English columns of western sublittoral species ; these are either

extra-limital, as Hyaltza, Haliotis and Hypothyris ; or excessively rare in

our seas, as Avicula, Stylifer, Cidaris and Astrophyton ; or oceanic, as Ian

thina and Spinalis ; or wholly or mainly littoral, as Littorina, Olina, Cono-

vulus, Truncatella, Jeffreysia, Skenea (proper), Patella, Pleurobranchus,

Teredo, Xylophaga, Petricola, Venerupis, Ceratisolen, Turtonia, Gahomma,

Mytilus, Asterina. In Odostomia we have a genus which is not fairly re

presented on account of the excessively critical character of its species. Five

genera of Gasteropoda, three of Lamellibranchiate acephala, three of Pallio-

branchiate acephala, and three of hard Echinodermata, all 0having members

in the Scottish portion of the regions explored, are without representatives in

the English western and southern provinces. On the other hand, seven

genera of Gasteropoda and eight of Lamellibranchiate acephala having

English representatives, are altogether wanting on the western and northern

coasts of Scotland. All our brachiopods found within the area explored are

Scottish species ; the number of monomyarious Lamellibranchiata is slightly

in favour of Scotland over England, which, however, shows a considerable

majority of dimyaria. The proportion of Gasteropoda in the Scottish seas

is, however, so great, that the total number of testacea is in favour of the

north. This is to be attributed partly to the greater variety of depths and

ground, and partly to the presence in the north of isolated colonies of arctic

forms which swell the ranks of the inhabitants of those regions to beyond

their natural proportions.

This table shows the total number of species of each genus of British tes

tacea and hard Echinodermata, compared with the number of species recorded

in the following tables of depths ; the Scottish and English regions of the

areas to which this Report is devoted, having the number of their species

dredged in separate columns. In order to facilitate the comparison, and to

show cause for the differences between the latter or district columns and the

first or general enumeration, columns showing the number of species normally

living in the Littoral andLaminarian zones, of obscure forms said to live within

the area explored, and of British species found only beyond the limits of

these areas, are inserted between. I have added for general comparison a

column showing the number of species identical with existing British forms,

of which we find fossil remains in the later British tertiaries, taking my data

from the valuable monographs by Mr. Searles Wood. In two other columns,

I have inserted in the one the total number of Scandinavian species of each

genus in the British list, irrespective of identity, founding the list on LOven's

researches ; and in the other, the total number in like manner of Mediterra

nean species, founding the list on the works of Phillippi, on my iEgean lists,

and on the dredging papers of Mr. MacAndrew. These two columns, when

compared with the others, will afford not a few indications of the respective

influences of the northern and southern elements in the British marine fauna.

The numbers of the Scandinavian Echinodermata are taken from the excel

lent memoir by Duben and Koren.
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I- "

Test. Mollusca.

I Lamellibbanchiata.

| Teredo

Xvlophaga

Pholas

Pholadidea

Gastrochajna

Saxicava

Petricola

Venerupis

Mya

Panopsea

*)esera..

Poromya

Pandora

Lyonsia ,

Thracia

Cochlodesma ....

Solen

Ceratisolen

Solecurtus

[ Psammobia

Diodonta

Tellina ,

Syndosmya

Scrobicularia ....

Donax

Ervilia

Mactra

Lutraria

Tapes

Cytherea

Venus

Artemis

Lucinopsis

Cyprina

Circe

Astarte

Diplodonta...

Montacuta ...

Turtonia

Kellia

Lepton

Galeomvna ...

Mytilus

Modiola

Crenella

Nucula

Leda

Area

Pectunculus

Avicula

TotalofBritish

species.

Speciesinhabit ingtheLittoral

zone.

-nhabitingthe
Laminarianzone. Obscurespecieswithindescribed

area.

British,without thelimitsofarea. No.ofspeciesin Englishpapers.
No.ofspecies.

Scotchpapers. Britishlaterter tiaryfossilsiden ticalwithlivingBritishspecies. 1Scand.avian
speciesofthese

genera.

Mediterranean speciesofthese

genera.

6 6 * * 1 2 3

1 1 * * 0 1 0

1 4 4 3 0 1 3 2

1 1 1 ... 1 0 1 0 0

1 1 0 1 0 1

2 2 2 2 2 2 2

1 1 1 1 * 0 0 0 I

1 1 1 * 0 1 0 2

2 2 1 1 1 2 2 0

1 0 0 ... 0 1 1 1 1

1 0 1 1 1 1 2 2

2 0 1 1 1 2 0 >

3 0 1 1 1 1 5 4

1 0 0

i

0 1 1 15 1

2 0 1 1 1 2 0 3

1 0 1 ... 1 1 0 1 1

5 0 5 5 4 2 3 5

1 0 1 1 1 1 1 ?

4 2 3 3 3 2 3 5

1 1 } * 0 0 0 1

2 0 0 2 2 0 1 2

4 1 4 4 2 3 3 3

1 0 1 1 1 0 0 1

9 4 7 8 7 6 5 13

4 1 4 4 3 3 3 3

1 1 1 1
* 1 1 2

2 2 1 1
* 2 1 4

1 0 0 1 0 0 0 1

6 5 6 1 4 4 6 3 5

2 2 2 2 1 1 0 1

4 3 4 2 3 3 3 6

1 0 1 1 0 1 0 3

5 2 5 5 4 3 4 6

2 0 2 2 2 2 2 2

1 0 1 1 1 0 1 1

1 1 1 1
1 1 1 0

1 0 1 1 1 1 0 1

6 0 4 2 6 6 4 4

1 0 0 1 1 1 1 I

8 1 3 8 7 3 7 17

6 0 ' 3 5
4 4 4 12

1 0 1 1
0 1 0 2

3 1 3
3

3 3 2 1

1 1 0 .ee0 0 1 .>

3 1 2 1 O 1 2 1 3

2 0 2? 1
s

1 2 0 1

1 1 1
1

0 0 0 1

1 1 1
#

# 1 1 2

4 1 4
1

3 3 1 4

6 3 6

A

4 4 5 4o

5 0 3
9

5 3 4 5A

2 0 1
4

2 2 4 2

3 0 2
1

2 3 3 9o
1 0 1

£
1 1 1 0 2

0 0

... ...
1

0 1 0 1 1... ...
*
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British genera.

Test. Mollusca.

Lamellibranchiata

Pinna

Lima

Pecten

Ostrea

Anomia

Palliobranchiata.

Hypothyris

Terebratula

Megathyris

Crania

Pteropoda.

Hyalaea

Spirialis

Gasteropoda.

Chiton

Patella

Acmsea

Pilidium

Propilidium

Dentalium

Pileopsis

Calyptrsca

Fissurella

Puncturella

Emarginnla

Haliotis

Troclius

Phasianella

Adeorbis

Scissurella

Ianthina

Littorina

Lacuna

Rissoa

Jeffreysia

Skenea

Skenea?

Turritella

Ccecum

Aporrliais

Ceiithium

Scalaria

Aclis

Stylifer

Eulima

Chemnitzia

Odostomia

Eulitnella

Truncatella

Otina

Natica

Lamellaria

Velutina

Cerithiopsis

Triehotropis

TotalofBritish

species.

Speciesinhabit ingtheLittoral

zone.

-nhabitingthe Laminarian20ne. Obscurespecieswithindescribed

area.

British,without thelimitsofarea. No.ofspeciesin Englishpapers. No.ofspeciesin
Scotchpapers. Britishlaterter tiaryfossilsiden ticalwithliving Britishspecies. Scandinavian

speciesofthese

genera.

1 1 1 1 1 1 0
3 0 2 3 3 3 5
9 1 7 7 9 7 13
1 1 1

i

1 1 1 1
4 3 3 3 4 4 4

1 0 0 1 0 0 1 }
2 0 1 0 1 1 3
1 0 0 0 1 1 1
1 0 0 0 1 1 1

1 0 0 1 0 0 0 0
3 0 0 1 * *

0 1

10 5 8 5 7 1 11
3 2 1 1 2 2 2
2 2 2 1 2 1 2
1 0 0 0 1 1 2
1 0 0 0 1 0 1
2 0 2 2 1 2 1
1 0 0 1 1 1 1
1 0 1 1 0 1 0
1 0 1 1 1 1 0
1 0 0 0 1 1 1
3 2 2 ... 2 2 2 2
1 1 0 i 0 0 0 0

16 5 11 1 10 10 9 8
1 1 1 1 1 0 0
1 1? 1 1 0 1 0
1 1? 1?

i

1 1 2
3 0 0 * 0 0 0
4 4 0 » * 3 4
4 0 4

i

... * 3 2 6?
29 10 14 3 13 13 8 18
2 2 0 1 * 0 0 0
1 1 0 * 0 1
4 0 4? 2 0 ?

1 0 1 1 1 1 i
2 0 2 2 2 2 >

2 0 1 1 2 1 1
3 1 2 2 3 1 3
5 0 3 ... 4 4 3 4
4 0 3? 1 2 2 1
1 0 1? * 0 0 1
4 0 4?

i

3 4 2 3
8

22

0 6? ... 4 4 4 2
# * 1 > 15 3 6

4 0 2 i 2 \> 3
1 1 0 * 0 0 0
1 1 0

i

* 0 0 0
7 1 4 3 G 5 7
2 1? 2 1 1 1 4
2 0 1 1 2 1 2
2 0 2 1 1 1 0
1 0 1 ... 0 1 1 1
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genera.

TotalofBritish

species.

Speciesinhabit .gtheLittoral

zone.

-nhabitingthe
Laminarianzone. Obscurespecies withindescribed

|area.

British,without
thelimitsofarea. No.ofspeciesin Englishpapers. No.ofspeciesin

Scotchpapers. Britishlaterter tiaryfossilsiden ticalwithliv.g Britishspecies. Scandinavian
speciesofthese

genera.

Mediterranean speciesofthese

genera.

Test. Mollusca.

Gasteropoda.

1 1 (1) ... 1 1 1 1 1

3 2 2 1 2 1 1 1 8

9 0 2 3 2 6 4 6 3

4 1 1 ... 1 1 2 2 2 0

3 2 3 3 2 1 2 11

3 0 1 2 3 3 3 1

15 0 9 11 13 11 13 34

1 ? 1 ... 1 1 1 0 5

2 0 0 ... 2 (1)* 1 0 4

1 1 1 ... 1 1 1 1 7

1 1 1 ... 1 1 1 2 3

11 0 7 3 8 4 13 13

6 0 2 I 4 3 4 3

2 } 2? - -- * * 0 1 6

1 0 1 ... * 1 0 1 6

EcHINODERMATA.

2 2 0 * * 1 p 3

2 0 1 1 2 1? 2 1

2 0 2

i

2 2 0 1 3

U 2 5 5 6 0 10 11

1 I) 0 ... 0 *
0 3 1

4 3 4 ... 2 3 1 3 3

2 1 I 1 1 0 2 1

2 0 2 1 2 0 3 }

1 0 0 1 1 0 0 i

1 1 0 • * 0 0 3

Goniaster 2 0 0 l 1 1 0 4 1

1 0 1 1 1 0 4 4

1 0 1

Y

1 1 0 1 1

7 2 3 2 4 1 6 7

1 0 0 ... 0 * 0 1 1

1 0 1 1 1 1 1 1

1 0 1 0 1 0 2 2

2 1 2 ... ... 1 1 f 2 2

1 0 1 ... ... 1 1 ? 1 1

Causes which seem to determine or to have determined the peculiarities of the

horizontal distribution of Species on the western coast of Great Britain.

These seem to be mainly,—first, the influence and distribution of existing

oceanic currents ; and secondly, the geological changes which the region has

undergone since the tertiary epoch, and during the last term of that epoch.

The first is the climatal influence, acting by its regulation of the temperature

of the sea; the second, a geological influence, the action of which, so far as

the present epoch is concerned whilst under review, has passed away.

Along the southern coast of England, the upper portion of the Coralline

zone (1 8-30 fathoms) has a wide extension from the shore towards the eastern

extremity of the English channel, occupying its whole breadth and gradually

narrowing along the coasts of Devon and Cornwall, where the deeper por

tion of the same region approaches the land more nearly than elsewhere

on the western English coast*. To the extension and connection of lands

* The naturalist, besides consulting the usual hydrograpliical charts, cannot do better

than study the interesting Map of the English Channel by Mr. Austen, published in the

Geological Journal.
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across the eastern channel, ancient but not anterior to the existing population

of the British seas, we may ascribe some of the peculiarities of our southern

most marine fauna, especially the presence there of southern forms of mol-

lusks, inhabitants of the Littoral or Laminarian zones, and undoubtedly colonists

from a more southern assemblage, such as we now see in the Channel Islands.

The inhabitants of greater depths taken off the Cornish coast at considerable

distances from shore, we have seen to be species of a different climatal

character, boreal instead of southern ; and when the distribution of animals

on the Nymph Bank and off the southernmost coast of Ireland shall have been

more fully explored, we shall find—at least, so the facts already made known

indicate—that there is a large tract of considerable depth in the southern

part of St. George's Channel, of the great deep-sea fishing-grounds, charac

terized by this boreal fauna, bearing a close relationship with the extinct

fauna of the northern drift of the south-eastern districts of Ireland and parts

of the coast of Wales. A great part of the Irish sea is very shallow, rarely

sufficiently deep to affect the character of its fauna ; parts of its floor, as be

tween the Isle of Man and Lancashire, barely emerging from the Coralline

zone, and its deepest portions of any extent scarcely infringing on the region

of deep-sea corals. Between the Isle of Man and the Mull of Galloway, it is

true, there is the deep and narrow ravine, 150 fathoms in its deepest part,

discovered by Captain Beechey and dredged by him. But the results of his

valuable research, carefully investigated by a most able naturalist, Mr. W.

Thompson of Belfast, have shown that we have no fauna in that limited

gulf at all corresponding to its depth, and that its contents are normally inha

bitants of shallower regions. For this reason, the absence of the assemblage

of subarctic or boreal species met with in all the older British submarine

areas of considerable depth, and the curious interruption in the distribution

of the smaller terrestrial quadrupeds which occurs in this quarter, reaching,

as many of them do, the extreme parts of the south of Scotland, yet not in

habiting the nearest portions of Ireland opposite or any part of that island, I

am induced to hazard the conjecture, that the great ravine in question dates

its origin from a period later than the close of the glacial epoch, yet before

that of the general spread of the greater part of the Germanic fauna and flora

over these islands—of that part which, from causes varying in different spe

cies of animals and plants, was the more tardy in its progress. In the regions

of the Clyde and along the inner Hebrides we have a great variety of depths ;

but the pbaenomenon most striking is the great depth of many of the lochs,

often of considerable dimensions, whilst the entrances to them are exceedingly

shallow ; and in some cases the seas without them for a considerable distance

are very shallow also. The fauna of these isolated deeps is very different

from that of the Gallovegian ravine, for in the former we find a^serabled and

imprisoned creatures which are characteristic of very deep regions of the

sea, and which are mainly of a marked Scandinavian character. Sometimes,

as in the neighbourhood of the Croulin islands, between Skye and the Ross-

shire coast, we find a deep area.of the sea thronged with Scandinavian spe

cies, living on the remains of the ancient glacial sea-bed and mingled with

the exuviae of their extinct ancestors, and of other creatures, now wholly ex

tinguished within our seas, of an equally boreal or even arctic complexion.

We have to sail a long way from the islands before we come to the edge of

the permanently 100- fathom line, which, as we go northwards, must be

sought for considerably to the west of St. Kilda and north of the desolate

rocks of Sulisker and Rona. Around the Zetland Isles is the region in which

the British explorer has the best opportunity of inquiring into the features of

the fauna of the greater abysses of our seas, though of these depths we can

scarcely claim more than the 100-fathom region as coming within the com
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pass of British natural history. The soundings for a degree and a half north

of Unst do not reach 300 fathoms ; and from the Naze of Norway to the

coast of Scotland there is aline of soundings not reaching to 100 fathoms,

quite sufficient, as may be seen from an examination of the tables here

given, to keep up a considerable communication and interchange with the

Scandinavian marine fauna.

That the diffusion of Lusitanian forms along our southern shores and for

some distance up St. George's Channel is due to the action of southern cur

rents and their climatal influence, must be evident to any person who will

compare the range of those species with the course and extension of Rennell's

current, which, striking towards our shores from the coast of Spain, im

pinges on our south-western English provinces and diffuses its influence over

an area exactly corresponding with the extension of our marine creatures of

southern types. The extension, more or less powerful in different years, of

the Gulf-stream towards the Irish coast, and the combined influence of it

and its branch-current already mentioned, affects an area extending from our

south-western English province round the western coast of Ireland and im

pinging on the western shores of Scotland in its northern portion, sufficient

to account for the curious curve of distribution taken by those animals

which range in that line almost from Devon to Zetland, but are rare or

absent in the central portions of the Irish sea. The setting-in of the arctic

current from the centre will account for the transmission to our northern

shores of numerous Scandinavian forms. But no action of currents, as at

present maintained, can account for the isolated patches and imprisoned

assemblages of glacial animals to which I have more than once alluded in

this Report. To account for them we must trace the physical conformation

of the British seas in an epoch anterior to the present, and by doing so, shall

find that the causes similar to those now in action differently disposed, will

give us a clear insight into the origin of these phaenomena. I have elsewhere

theorized fully on this subject*, and have only to add, that all subsequent

researches, a great mass of which is embodied in this Report, go in the

strongest manner to confirm the views I had ventured to advance.

Desiderata within this area.—A great deal may yet be done for the ex

ploration of the part of the British seas which has furnished the subject of this

Report. Although little thai is new, if anything, can be expected from the

coasts of Hants, Sussex and Kent, yet it would be satisfactory to have a

well-filled series of dredging papers relating to those counties. The central

portion of the English channel and its entrance have yet to be systematically

explored, and the depths of the Cornish coast and around the Scilly Isles

should be sedulously examined. Off the entrance of the Bristol channel are

isolated, or nearly so, patches of 60 fathoms and thereabouts which require

to be carefully explored. The deeper portions of the Irish sea should be

looked to more minutely. A more difficult task, and one which can be

hardly hoped for fulfilment without the help of a steam-vessel and continued

calm weather, is the dredging of the deeps off the Hebrides in the open

ocean. Much of the deep sea area around the Zetlands is sure to reward the

explorer. The lochs of Sutherlandshire have not as yet been systematically

examined. And lastly, though I fear the consummation, however devoutly

wished for, is not likely soon to be effected, a series of dredgings between

the Zetland and the Faroe Isles, where the^reatest depth is under 700 fathoms,

would throw more light on the natural history of the North Atlantic and on

marine zoology generally, than any investigation that has yet been under

taken.

* Memoirs of Geological Survey, vol. i.
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