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Attention is called to Admiralty Notices to Mariners Nos. i-20 of
the current year which contain the following information i—
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Caution when approaching British and Common=

wealth Ports.

Part 1 Closing of Ports; Stopping of movement in
Ports.

Part II  Examination Service.

Part III Other Regulations in force.

Notice to all Mariners, Shipowners and others
conceruned.—Agents for sale of charts and hydro-
graphic publications.

Official Radlo Messages to British Merchant
Ships.—* The G.B.M.S. Organisation.”

Officiai Messages to British Merchant Ships
(Small Craft and Fishing Vessels),

Official Radio Messages to Merchant Ships, The
Mercast System.

Aircraft. Comnunications—Signals,
Firing Practice and Exercise Areas.
Internatlonal Code of Signals, 1931. Amendment.

Caution with regard to ships approaching Squad-
rons or Aircraft Carriers, etc.

Informiation concerning Submarines.

British Isles—Warnings broadeast by Ceast Radlo
Stations.

Minesweeplng Operations,

Britlsh Isles.—List of Storm Slgnal Statlons.
Submarine Cables.

Radio Navigational Warnings.

Availability at Commercial Ports of Notlces to
Mariners and Nemedri Route- Books.

Laws and Regulations Appertaining to Navigation.

Admiralty Tide Tables. Addenda and Corrigenda.
Reports of Shoals obtained by Echo sounding.

Areas Dangerous due to Mlnes: Swept Roules.
The Internatlonal Hydrographic Bureau,

Britlsh Merchant Ships—Use of Radar in time of
Emergency or War.

Copies of these Notices can be oblained gravis by Masters of Ships from
Mercantile Marine Offices ti the Unifed Kingdom. Copies may also be
tnspected al Dominion, Indian and Colonial Government Shipping Offices
and al British Consulates




Caution 1

This volume should not be used wlthout reference to the latest
Supplement and Annual Summary of Notices to Mariners
affecting it which may have been published.

A supplement to this volume will generally he puhlished annually
until the latter is again taken up for revision,

After the publication of Supplement No. 1, each succeeding supple-
ment cancels the former.

Between the time of the volume heing taken up for revision and the
publication of the new edition no supplement will he issued, hut early
in each year a Summary of the Admiralty Notices to Mariners affecting
the volume, which have heen puhlished during the preceding year, will
he issued as a separate publication.

The puhlication of all Supplements and Summaries of Notices to
Mariuers is announced in Admiralty Notices to Mariners.

The latest Supplement and any Annual Summary of Notices to
Mariners that has heen puhlished affecting this volume will be obtain-
ahle gratuitously by purchasers of this volume from the Agents for the
sale of Admiralty charts and other Hydrographic puhlications, on
application cither personally or hy letter; in the latter case the cost of
postage must he enclosed. For a list of these Agents sez Admiralty
Notice to Mariners No. 2, published annually.

Information of a temporary nature is not included in this volume,
nor in the Supplements thereto.

Caution 2

Details of Lights, Fog Signals, and Time Signals (visual) are not
included in this volume; for this information the Admiralty List of
Lights, Volume 1, should he consulted.

Information regarding Vertical Movement of the Water is not in-
cluded; for this the Admiralty Tide Tables should he consulted.

Details of Radio information {weather bulletins, storm and naviga-
tional warnings, time signals, radioheacons, and D.F. stations) are not
included; for this information the Admiralty List of Radio Signals
should he consulted.




Caution 3

In this work the bearings are referred to the true compass, and when
given in degrees are reckoned clockwise, from 000° (North) to 359°

The bearings of lights are given from seaward,
The latitudes and longitudes given in the text are approximate,
The distances are expressed in sea-iles of 60 to a degree of latitude,

A cable's Jength is assumed to be eqgual to the tenth part of a sea-
mile. [t is often accepted as being one tenth of a nautical mile.

The depths are given below the level of chart datum where not other-
wise stated,

Heights on the land are given above the level of mean high water
spring tides.

Figures in brackets given after those denoting feet, fathoms and
yards, are their equivalents in metres.

Time is expressed in the four-figure notation commencing at
midnight.

The term “power vessel’ used herein includes any vessel propelled by
machinery.

A name in brackets, immediately following another name, is the
obsolete name which is still shown on the Admiralty Charts. As a
general rule, the bracketed name is only inserted in the description of
the place or object previously bearing that name.

When shading is used to indicate colours of flags, tidal light signals,
or beacons, it is as follows:

Yellow. Red. Blue. Green. Black.
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Advertisement to the Tenth Edition

‘he West Coast of Scotland Pilot contains a description of the
tern coasts of Scotland from the Mull of Galloway to Cape Wrath,
ding the Inner and Outer Hebrides.

“lis, the tenth edition, has been prepared by Captam F. M, Hodgson,
V., and contains the latest information received in the Hydro-
phic Departinent.

hie meteorological and ocean currents information has been revised
the Meteorological Office of the Air Ministry, Temperature i3
ressed in degrecs Fahrenlicit, rainfall in inches, speed in knots and
stance in sea miles unless expressly stated otherwise.  Information
eived from meleorological services which do not use these units has
en converted into the units mentioned above by the Meleorelogical

The information on radar ranges, tabulated in Appendix IV, has
en prepared and supplied by the Shipowners’ Radio Advisory
rvice.

Mariners and others are imvited, in Lhe interests of navigation to
rward to the Hydrograpler of the Navy, Admiralty, Oxgate Lane,
icklewood, London, NAW.2, any information that may come under
eir notice, which would be nseful for the correction of the charts and
her hydrogruphic publications issued by the Britishe Admiralty;
rly advice as to newly-discovered dangers, the establishment of, or
anges in, auy wids to pavigation is specially requested.

Copies of a form (H. 102) on whicli to render information can be
tained gratis from the Hydrographer of the Navy, Admirally,
rographic Supplies Establishment, Crerchbarrow House, Taunton,
merset; or from any eof the Admiralty Chart Agents in Great
itain and abread, a list of whom is published, annually, in Admiralty
tice to Mariner No, 2.

By the publication of this volume, the ninth edition of the West
ast of Scotland Pilot, 1949, and Supplement No. 4, 1957, are
wcelled, all information alfecting that work contained in Notices
Mariners, up (o and including No. 2447 of 1958, has been embodied
this valume.

for Temporary and Preliminary Notices to Mariners affecting this
tion, the list of Temporary and Preliminary Notices to Mariners in
ce, published monthly in the weckly cdition of the Admiralty
tices Lo Muariners, should be consulted.

K. ST, B. COLLINS,
Rear-Admiral,
Hyvdrographer of the Navy.

trographic Deparbment, .

Admivalty, London.

agth Octeler; 19355,
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Glossary

GAELIC WORDS IN WEST COAST OF SCOTLAND PILOT

Gaelic English Gaclic English
Al . . | The, Gleann Glen,
Abhuinn . Gob , . | Bill or beak of
Aven } : y T bird,
Aird . Gornin - . | Blue.
Ard o | High point. Holm : . | 1slet.
Airigh A Shealing. lar . - .| West.
Alit . . | Stream or Brook. | Innis or Inch . ' Choice pasture
Am . - . | The. ‘ island.
An . . ;| The: | Klet : . | Rugged eminence.
Ant . - . | The. Knowe . . | Mill.
HBad . - . | Grove. Kyle, Kyles . | Narrow passage or
Bagh . : . | Bay. strait.
Baile . . . | Farm, town. lLag . 3 . | A hollow.
Ban, Bhan . . | White. Leac, Lekh . Slate or slab.
Barr . . . | Summit. Lia, Liath. . Grey or bluc.
Bealach . . | A passora gap. Linne, Linohe . | Gulf or lake.
Beag . . . | Little. | Loch = . .| Lake
Beinn . Lon . : . | A stream,
Bheinn * ||| Roustain, Maol. . . | Headland, brow of
Bhreac, Breac . | Speckled. i a hill.
Bhuidhe, Buidhe ., | Yellow. ii Meall 5 . | Rounded hill.
Biod . " . | Peak. Mointeach =
Bo, Boghar. . | A sunken rock. q Monadh AMissur mobriand
Bun . . | Foot, Mouth of KMol, Moll . . | A beach.
river. Mhor e
Camas, Camus . | Bay or creck. [ Mér et
Canl | . | Mull, . . | Promontory.
Caolas } < |14 fizth arstrait ‘ Mullach . . | Summit.
Ceann H . | Head. i Na . ‘ + | The.
Clach : . | Stone. i Nab - . | The.
Cleit . - . | ‘A mugpged | Nam . . | The, plutal of Am
eminence. il Nan . . | The, plural of An
Cnoc . . | Hill or knoll. || Ob,Obe . . | Creek or baven.
Coire , : . | Whirlpool. Oitir - . | Shoal.
Corran 3 . | Hook. || Poll or Puill . | Pool
Craig . . . | Clif, Rock | Rhuy, Ruadh . | Red.
Creag . . | CLifi. Il BRu, Rubha . | ‘A point of land.
Crois . s . | Cross. | Salann, Salean . Sa}t water bay.
Cruach v . | A heap. Sgeir . . | A rock in the sea.
Gul. . - . | Narrow. Speirean . | Rocks in the sea.
Dearg . . | Red. Sgon, Sgonn . | A lump,
Deas . . | South. Sgor, Sgurr « | A peak.
Druim . . | A Tidge. Sithean . . | Fairy knoll.
Du Sron. . . | Nose, promontory.
Dubh Black. || Stae : .| A stelep rock ?ﬁr
Dun . . . | Mound, Fort. | conical hill.
Each . . . | Horse. || Strath 5 . | A river valley.
Ear . : . | East. || Tober ¥ . | A well or spring.
Eileach, Eilean . | Esland or islet. || Torr. . . | A conical hill.
Eileanan . . | Islands or islets. || Traigh . . | Sandy beach,
Garbh v . | Rough | Tuath : . | North.
Geo, Geodha . | Creek. | Uamh - . Cave.

Glas . 5 . Green or grey. ‘

" Norte~In the pronunciation of Gaelic dh and gh at tbe end of syllables are
very Irequently silent; bh is frequently pronounced as v.

X




LAWS AND REGULATIONS APPERTAINING TO
NAVIGATION.

While, tn the interests of the safety of shipping, the Admirally make
every endeavour fo include in their hydrographic publicalions details of
the laws and regulalions of all couniries apperiatning lo navigation, it
must be clearly understood *— .

(a) that wno liability whalever can be accepled for failure lo publish

details of any particular law or regulation, and

(b) that publicalion of the detuils of a law or regulution ts svlely for the

safely and convenience of shipping and implics no recopnilion
of the international validily of the law or regulalion.

INFORMATION RELATING TO ADMIRALTY
CHARTS AND PUBLICATIONS, GENERAL
NAVIGATION, AND GENERAL
METEOROLOGY.

ON THE CORRECTION OF ADMIRALTY CHARTS.

Guides to Navigation.—In addition to the charts, the naviga-
tional publications whicli are primarily affected by the continuoal
changes and alterations that take place are the Admiralty Sailing
Directions, the Admiralty List of Lights, Fog Signals and Visual Time 5
Signals, and the Adwiralty List of Radio Signals. The Admiralty
Notices to Mariners contain information mainly for the correction of
the charts and navigational publications.

CHARTS.

1. Degree of Reliance,—1t should be clearly understood that the 10
value of a chart depends on the character of the original survey and
on the completeness of the reports of subsequent changes. The
remarks on * The Use of Charts as Navigational Aids, &c."” which are
subjoined should be carefully studied in this connection,

2. System of Dating and Issue of Corrected Coples.— 15
Admiralty charts after first publication are kept corrected by means
of new editions, large corrections, and small corrections, Copics
of charts issued by the Hydrographic Supplies Establishment,
Admiralty Chart Agents or Admiralty Chart Depots are corrected,

except from temporary and preliminary Notices to Mariners, for all 2
navigational information to the date of issue.

New Charls.—The date of publication of a chart is shown outside
the bottom margin, in the middle, eg.:—

Published at the Admiralty 30th May, 1947,

New Editions.—When a chart is revised throughout, and modernised 25
in style a new edition is published, the date being shown outside the
bottom margin and to the right of the date of publication, e.g.:—

New Edition 2vd Jany., 1947,

All largc and small corrections notations are at the same time
erased, and all old copies of the charts are cancelled. 30
_ Large Corrections—When a chart is corrected from important
information which is too comprehensive to promulgate by Admiralty
Notice to Mariners or to insert conveniently by hand on existing
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GENERAL NAVIGATION

copies, but when the chart is not revised throughout, the date on
which these corrections are made is shown on the chart outside the
bottom margin and to the right of the date of publication, and in the
case of a chart already marked with a new edition date, below such
5 date, e.g.i—

Large corrections 10th Feb., 1947,

All small corrections notations are at the same tinle erased, and
all copies of the chart are cancelled.
Small corrections.—

(#)

—
)
-—

(i)

When a chart is corrected from the information promulgated
in an Admiralty Notice to Mariners (except temporary
and preliminary Notices), the year, if not already shown,
and number of 'the notice are entered in the bottom
left-hand corner of the chart, e.g.:—

Small corrvections 1947-903.

Copies of the chart stocked hy the IIydrographic Supplies
Establishment, Admiralty Chart Agents and the Admiralty
Chart Depots are corrected by hand from such informa-
tion.

Prior to 1954, when a chart was corrected from information
which was considered of no importance from the stand-
point of safe navigation, and which was, thercfore, not
promulgated in an Admiralty Notice to Mariners, the year,
if not already shown, and date of the correction were
entered on the chart, in one of two ways, in the hottom
left-hand corner below the margin and in sequence, with
the notations referred to in the preceding paragraph,

g i—
Small corrections, 1947—@—
or Small correclions 1947—(V1.25)

These indicated that the chart plate received minor cor-
rections on the 20th May or 25th June, respectively, which
would appear on later printings.

In such cases copies of the chart held by ships and

establishments were not usually replaced by new copies,
but in exceptional cases, e.g., when new compasses were
inserted, new copies-of the charts might be supplied. It
should, howe\er be particularly noted that the absence
of corrections represented hy square or bracket dates from
a chart did not invalidate it for navigation.
Since 1054, in order that more attention may be given to
New Editions, Large Corrcctions and corrections by Notices
to Mariners, and for other reasons, the making of minor
corrections to Chart plates as in (¢7) has been discontinued.
Information of no importance to safe and convenient
navigation is instead recorded for inclusion in the next
New Edition or Large Correction; or, for promulgation,
in a later Notice to Mariners should a change of circum-
stance alter the importance of the information.

In consequence, the small correction date enclosed in
a rectangle does not appear later than 1953 on navigational
charts. The date within hrackets may still appear and
is then an indication that magnctie compasses have been
corrected for a change in variation,
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GENERAL NAVIGATION

3. Correction of Charts in Ships.—All small but important
corrcctions affecting navigation that can be made to the charts by
hand are promulgated in Admiralty Notices to Mariners and, with the
exception of corrections from temporary or preliminary Notices,
should at once be neatly made in waterprool violet ink on the
charts affected, the year (if not already shown) and numbers of the
notices being inserted, also in waterproof violet ink, in the bottom
left-hand corner of the chart. The recognised abbreviations shown
on Admiralty chart No. 5011 (' Signs and abbreviations used on
Admiralty Charts ) should be used. 10

Gencrally speaking, the amount of information which should bc
inserted on a chart shounld be in accordance with that already shown,

On large scale chuarls, the abridged descriptions, as shown on chart
No. 5011, of all dctails of all lights, light-buoys and fog signals, and
the year dates of obstructions, reported shoals, dredged channels, I3
depth on bars or in shifting channels, and irregularities of lights,
should be inserted.

On coastal charts, the abridged descriptions of only the principal
lights and fog-signals, i.e., those to assist in approaching or making
the land, should be inserted. 20

Particulars of such lights should be omitted, in the following order,
as the scale of the chart decreases, viz.:—

Cn

(i) Elevation, (i) Period, (iiij} Number in Group, and
(iv) Visibility,

Particulars of fog signals should be inserted in their appropriate 25
positions if space permits, but should otherwise be entered in a tabu-
lated list under the title or some other convenient place on the chart.

Tnner harbour light-buoys and beacons should not be inserted on
coastal charts, and against other light-buoys only the character of
the light should be inzerted. 30

On ocean charts, lights which are visible 15 miles or over should
alone be inserted and then only their character and colour.

On all charts, writing should be inscrted as much as possible clear
of the water, unless the relative objects are on the water, and care
should be taken not to obliteratc any information already on the 35
chart. When cautionary or tidal notes, &c., are inserted, they should
be written in a convenient but conspicuous place, preferably ncar
the title, where they will not interfere with other details.

Erasures should never be macdc but the details should, when
necessary, be crossed through in waterproof violet ink, 40
Admiralty Notices to Mariners are occasionally accompanied by

reproductions of portions of charts (known as * blocks "), and when
correcting charts from such blocks the following points should be
borne in mind:—
(i) A block may not only indicate the insertion of new in- 45
formation, but also the omission of maller previously shown,
The latter would, however, invariably be mentioned in
the text of the Notice, and the fact that a block accom-
panies a Notice should not cause the text of the Notice
to be disrezarded. 30
(ii) The limiting lines of a block are determined for con-
venience of reproduction and need not be adhered to
when cutting out for pasting on the chart, provided that
the point mentioned in the preceding paragraph is taken
into consideration. 55
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(iii) The new information shown on a block can sometimes be
inserted on the chart by hand, the reason for issuing a
block in such a case heing to avoid a long description
of the new information in the text of the Notice.
& {iv) Owing to distortion the blocks do ndt always fit the charts
exactly, care should thercfore be taken swhen pasting
a block on to a chart that the more important navizational
cortections fit as closely as possible, This can best be
assured hy fitting the block while it is dry and making
1o two or three pencil ticks round the edges for use as fitting
marks after the paste is applied.

Corrections from Temporary or Preliminary Notices to Mariners
shiould be inserted on the charts #a pencil and the vear and number of
the notice should be shown against them, e : —N.M. 625/1047

I5 temp., and also in the bottom left-hand corner of the chart, in pencil,
belowe the small corrections notations (see above). Temporary cor-
rections should be rubbed out when the notice is received cancelling
them, but preliminary corrections should be inked in wheu the notice
is received reporting that the changes hiave been made.

20 Charts stocked by the Hydrographic Supplies Establishment,
Admiiralty Chart Agents and the Admiralty Chart Depots are nof
corrected from Temporary or Preliminary Notices to Mariners, and
when charts are received from one of these sources they should be
corrected in pencil as necessary from the copies of such Notices already

25 held, or from those supplied with the charts.

Corrections from Radio Navigational Warnings concerning derelicts
and drifting obstructions, the temporary extinction of lights, displace-
ment of important aids to navigation, ice reports, &c., should also be
noted in pencil, as received, on the charts affected. Radio Navigational

30 Warnings of a permanent nature and those relating to derclicts and
drifting obstructions dangerous to navigation are re-issued in the form
of Admiralty Notices to Mariners, but other warnings are not re-issued
in this way, except in special circumstances.

Corrections from information received (rom authorities other than

35 the Admiralty should be noted, in pencil, on the charts affected, hut
no charted danger is to be expunged without the authority of the
Hydrographer of the Navy,

NAVIGATIONAL PUBLICATIONS

1. Admiralty Sailing Directions, Supplemenis, &c.—The

40 Admiralty Sajling Directions, consisting of about 74 volumes for the
whole world, contain gencral mmformatien useful to the navigator.

An index chart bound near the beginning of each volume shows the
area dealt with and the serial numbers and limits of all Admiralty charts
for the area which were published when the volume was printed.

45  Each volume is periodically revised throughout, and, in the intervals
between the publication of new editions, Admiralty Notices to Mariners
and Supplements are published to enable the volume to be corrected.
It should, howewver be clearly understood that Sailing Directions cannot
be correct in all minor details after the date of the latest Supplement.

50 The above-mentioned corrections are not made in the Sailing Direc-
tions stocked by the Hydrographic Supplies Establishment, Admiralty
Chart Agents or the Admiralty Chart Depots.

A new edition of each volume of Sailing Directions is published at
intervals of approximately from ten to twelve years. The number
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of the latest Admiralty Notice to Mariners used in its compilation
is given in the " Advertisement " on page iii of each volume, and
the numbers of the Notices aflecting it between the dates of going to
press and issue to ships and establishments are given in the Notice
announcing its publication, to enable the new edition to.be corrected 3
before being brought into use.

A Supplement to each volume is generally published annually, each
succeeding Supplement cancelling the former. When a volume is
taken up for revision, however, no further Supplement to that edition
is issued, but subsequcnt Notices to Mariners affecting it are summar- 10
ised each year and issucd as a separate publication, until the new
edition of the volume is published.

A tabular form for notation of the existence of Supplements and
Summarics of Netices is printed on the front fly-leaf of ali Sailing
Directions, and these notations are made as necessary in all copies 135
issued by the Hydrographic Supplies Establishment and the Admiralty
Chart Dcpots.

Supplements and Summaries of Admiralty Naotices to Mariners
should be retained intact. Whencver reference is made lo the Satling
Directions, the Supplement, and where applicable the Swommary, must be 20
consulfed. The existence of a Supplement or Summary of Admiralty
Notices to Mariners is to be entered in the tabular form inside the
cover of the Sailing Directions. New and amended inforination
appearing in the Supplements for the first time is indicated by square
brackets, and deletions {rom the previous Supplement are indicated 25
by horizontal lines.

Admiralty Notices to Mariners aflceting Sailing Directions are sof to
be cut up and pasted in, but the boeok is to be annetated in the margin,
or corrected in manuscript, as convenient.

2. The Admiralty List of Lights, Fog Signals and Visual 30
Time Signals.—The Admiralty List of Lights, Fog Signals and
Visual Time Signals for the world is issued in twelve volumes divided
geographically as shown on the index chart at the beginning of each
volume.

Light-buoys are not included in the list. 35

The volumes are published annually at the rate of one volume per
month; however, if there are insufficient corrections to justify ibe
publication of a new edition of any volume, this will be notified by
Naotice to Mariners.

Each volume will be issued with an inscription on its cover and title 4¢
page stating the date to which the volume has been corrected, which
will be approximately eight weeks prior to the date of its issue. Cor-
rections or additions to each velume, which may occur between the
date of correction and date of issue, will be promulgated by Section 111
of the Weekly Edition of Admiralty Notices to Mariners announcing 45
the Publication of the new volume,

Amendments.—Tinportant amendments are promulgated in Admir-
alty Notices to Mariners. In Section II1 of each Weekly Complete
Edition of these Netices will be found additions and alterations made
to Lights, Fog Signals and Visual Time Signals by the Notices issued 50
ciurm<r the woek affected; this section also includes other amendments,
particularly amendments of a Temporary nature, which have not yet
necessitated or will not necessitate the issue of a Notice to Mariners,

Corrections to the Light Lists may be extracted from Section III
and pasted in the appropriate volume. 55

Nofe.—Corrections are not made in copics of the Lists of Lights, &ec.,
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stocked by the Hydrographic Supplies Establishment, Admiralty Chart

Agents or the Admiralty Chart Depots, and copies received from these

sources should accordingly be corrected from the weekly editions of the

Notices to Mariners before being brought into use.

5§ 3. The Admiraity List of Radlo Signals.—The Admiralty

List of Radio Signals is issued as follows:—

Volume I.—Communications—Comprises particulars of radio-tele-
graph coast stations, together with general regulations; it also
includes such submdnr) services as medical, advice supplied by

16 radio, distress signals and details of Air-Sea Rescue Organisation.

Volume I1—N avigational Aids—Comprises particulars of services from
direction-finding stations and radiobeacons including air radio-
beacons useful to ships; also stations giving QTG service and
calibration stations; all relevmt codes and regulations will be

15 found in this volume.

Volume IIL.-—Meteorological Services—Comprises particulars of
weatlier services provided for the use of shipping, together with
relevant codes.

Veolume I'V.—Meteoralogical Observation Stations,

20 Volume V.—Comprises particulars of Radio time signals, Uniform
time system, navigational warnings and Position fixing systems
{Decca, Loran, Consol, etc.).

New editions of each volume will normally be published annually,

All corrections subsequent to the date of publication are promulgated

25 1n Section VI of the complete weekly cdition of Admiralty Notices to

Mariners.

Copies of the List stocked by the Hydrographic Supplies Establish-
ment, Admiralty Chart Agents or the Admiralty Chart Depots are not
kept corrected, and Lists received from these sources should accordingly

30 be corrected from the weekly editions of the Admiralty Notices to

Mariners before being brought into use.

4. The Admiralty Tide Tables.—The Admiralty Tide Tables
are published in three velumes as follows:—

Yolume |.—" EuroreaN WATERS (including Mediterranean Sea).”

35 Volume |L.— ** Arrantic anp Ixpran Ocrans.”

Volume 111.—** PaciFic OCEAN AND ADJACENT SEAS.”

Each volume contains two parts, Part 1 giving tidal predictions
for Standard Ports and in Vols. I1 and I1I, tidal stream predictions
for certain straits and channels. Part IT gives data for predicting

40 tides at Secondary 1orts. 1

THE USE OF CIHHARTS AS NAVIGATIONAL AIDS
AND GENERAL REMARKS RELATING TO PRACTICAL
NAVIGATION.

(1) Reliance on a chart.—The value of a chart must manifestly
45 depend upon the accuracy of the survey on which it is based, and this
becomes more important the larger the scale of the chart.

To estimate this the date of the survey, which is always given
in the title, is a good guide. Besides the changes that, in waters
where sand or mud prevails, may have taken place since the date

50 of the survey, the earlier surveys were mostly made under circum-
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stances tbat precluded great accuracy of detail, and, until a plan
founded on such a survey is tested, it should be regarded with caution,

1t may, indeed, be said tbat, except in well-frequented harbours and
their approaches, no surveys yet made have been so minute in their
examination of the bottom as to make it certain that all dangers have 5
been found. The fullness or scantiness of the soundings is another
method of estimating the completenessof a chart.  When the soundings
are sparse or unevenly distributed, it may be taken for granted that
the survey was not in great detail.

It appears to be insufficiently realised that the degree of reliance 10
which may reasonably be placed upon an Admiralty chart, even in
surveys of modern date, is mainly dependent on the scale on which
the survey was made. The scale for publication is now generally that
of the original survey, except in the case of coast sheets which are
sometimes reduced. It should not, therefore, be assumed that the 15
original survey was made on a larger scale than that published,

It must be borne in mind that the principal method of ascertaining
the inequality of the bottoin of the sea is by the laborious process
of sounding, and that in sounding over any area, the boat or vessel
obtaining the soundings is kept on given lines; that each time the 20
lead descends, or a sonic sounding is taken, the depth over only a
small area is obtained, in the case of the lead, it has a diameter of only
a few inches, and that consequently each line of soundings, though
miles in length, is only to be considered as representing a narrow
width. 25

Surveys are not made on uniform scales, but each survey is made
on a scale commensurate with its apparent importance. For
instance, a general survey of a coast which vessels only pass in
proceeding from one place to another is not usually made on a scale
larger than one inch to the nautical mile, while surveys of areas 30
where vessels are likely to anchor are made on a scale of three inches
to the mile, and surveys of frequented ports or harbours likely to be used
by fleets, on a scale of from six inches to ten inches to the nautical mile.

Close examination by sounding is the only method by which surveys
on a large scale can be made, and in view of the vast mileage of surveys 35
yet requiring completion in the intercsts of navigation, it would be
a waste of time to undertake large scale coast surveys.

The scale on wbich a survey is to be conducted having been settled,
it is manifestly superfluous to obtain more lines of soundings than can
be represented on the paper. 100 soundings, which is the maximum 40
number that can be placed with clearness on every square inch of
paper, means that on a scale of one inch to the mile each sounding
on the chart occupies an area representing eight acres of actual ground,
whilst on a scale of six inches to the mile each sounding represents
an area of a little less than a quarter of an acre, i.e., of 100 feet 45
S(UAre.

The following diagram represents as many soundings as can be placed
legibly on a square inch of paper:—
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Little assistance in detecting excrescences on the bottom is afforded
by the eye, when sounding in a boat, even in clear water, on account
of the observer being within five feet of the surfacc; none in turbid
seas. If, therefore, there is no inequality in the soundings to cause

§ suspicion, a shoal pateb between two lines may escape detection.

Thus, in a chart on a scale of one inch to the mile, an inequality
of some acres in extent rising close to the surface, if it happened
to be situated between two lines, might escape detection; whilst
in a chart on a scale of 6 inches, inequalitics as large as battleships,

10 if lying parallel with, and between the lines of soundings, might exist
without detection if they rose abruptly from an otherwise even bottom.

General coast charts should not, therefore, be looked upon as
infallible, and a rocky shore should on mo account be approached
within the ten-fathom contour line, without taking every precaution

I to avoid a possible danger; and cven with surveys of harbours
on a scale of 6 inches to the mile vessels should avoid, if possible,
passing over charted inequalities in the ground, as some isolated
rocks are so -sharp that the lead may not find the highest part.
Better results can, liowever, be obtained by sonic sounding owing

20 to the rapidity with which such soundings can be taken, but even
this method will not find rocks unless the boat or vessel be dircctly
over them,

Blank spaces among soundings mean that ne soundings have
been obtained in these spots. When the surrounding soundings are

25 deep it may with fairness be assumed that in the blanks the water
is also deep; but when they are shallow, or it can be seen from the
rest of the chart that reefs or banks are present, such blanks should be
regarded with suspicion.

Soundings in hair line, which are shown on the latest charts in

30 upright figures, and on other charts in sloping figures, indicate tbhat
such soundings have been taken from smaller scale charts, an
unreliable source, or adapted from old and imperfect surveys.

(2) Fathom lines a caution.—Except in plans of harbours that
have been surveyed in detail, the six-fathom line on most Admiralty

35 charts is to be considered as a caution or danger line against unneces-
sarily approaching the shore or hank within that line, on account of the
possibility of the existence of undiscovered inequalities of the bottom,
which nothing but an claborate detailed survey could reveal. In
general surveys of coasts or of little frequented anchorages, the

40 necessities of navigation do not demand the great expenditure of time
required for such a detailed survey. It is not contemplated that
ships will approach the shore in such localities without taking special
precautions. i

The ten-fathom line is, on rocky shores, as before mentioned, another

45 warning, especially for ships of deep draught.

Cbarts on which no fathom lines are marked must be especially
regarded with caution, as it generally means that soundings were too
scanty and the bottom too uneven to enable them to be drawn with
accuracy.,

50 Isolated soundings, shoaler than surroundings depths, should always
be avoided as there is no knowing how closely the spot may have been
examined.

(3) Chart on largest scale always to be used.—It sometimes
happens that from press of work, only the copper platc of the larger

35 scale chart of a particular locality can at once receive any extensive
re-arrangement of coastline or sounding. This is an additional reason,
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besides the obvious one of the greater detail shown, why this largest
scale chart should always be used for navigating.

{4) Caution in using small-scale charts.—In approaching the
land or dangerous banks, regard must always be had to the scale of the
chart used. A small ervor in laying down a position means only yards §
on a large-scale chart, whereas on a small scale the same amount
of displaccment means large fractions of a mile.

For the same reason bearings to near objects should he used in
prefercnice to objects farther off, although tbe latter may be more
prominent, as a small error in bearing or in laying it down on the
chart has a greater effect in misplacing the position the longer the
line to be drawn.

(5) Graduation.—All plans are now being graduated in skelcton
style before publication in order to facilitate easy reference to geo-
graphical positions; previously published plans are also graduated as 15
opportunity offers, The graduation is, however, of necessitv often
based upon imperfect information of a conflicting nature; for this
reason, whenever a geographical position is quoted other than
approximatc (i.e., when seconds are given), it is necessary to quote also
the number of the particular chart from which the position has been
derived.

In tlis connection it is pointed out that, whenever possible, a
position should be transferred from one chart to another by bearing
and distance from a distinguishing feature commaon to both, such
as a point of land or a light, &e., and not by the graduation which 25
may differ owing to one of the charts being constructed on later and
more complete geographical data than the other.

(6) Distortion of printed charts.—The paper on which charts are
printed is, from various causes, subject to distortion, but the effect of
this is seldom sufficient to affect navigation. It must not, however, 30
be expected that accurate series of angles taken to different points will
always exactly agree when carcfully plotted upon the chart, especiaily
if the lines are to objects at some distance. The larger the chart the
greater the amount of this distortion.

{7) Buoys.—It is manifestly impossible that any reliance can be 35
placed on buoys always maintaining their exact position. Buoys
should, therefore, be regarded as warnings and not as infallible navi-
gating marks, especially when in exposcd positions; and aship should
always, when possible, be navigated by bcarings of fixed objects on
shore or angles between them, and not by huoys. 40

(8) Light-buoys.—The hghtc, shown by light-buoys cannot be
implicitily relied on, as, if occulting or flashing, the apparatus may get
out of order, or the hght may be altogether extinguished, These lights
in the British isles are from 5 to 217 candle-power,

(9) Cable-buoys.—Cable-buoys marking the ends of submarine 45
cables usually are spherical or can-shaped, surmounted by a globe and
occasionally a flag. Below the topmark two white fixed bghts, dis-
posed liorizontally, may he exhibited, but they cannot be implicitly
relied on.

(10) Lights.—Arcs drawn on charts round a llght are not intended 50
to give information as to the distance at which it can be seen, but
solely to indicate, in the case of lights which do not show the same
characteristics or colours in all directions, the bearings between which
the differences occur.

All the distances given in the Admiralty List of Lights and on the 45
charts for the wvisibility of lights are calculated for a height of an
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observer's eve of 15 feet.  The table of distances visible due to elevation,
at the beginning of each volume of the Admiralty List of Lights, affords
a means of ascertaining liow much more or less the light is visible
should the height of the eye be more or less. The glare of a powerful
4 light is often seen far beyond the limit of visibility of the actual rays
of the light, but this must not be confounded with the true range.
Again, refraction may often cause a light to be seen farther than under
ordinary circumstances,

When looking out for a light at night, the fact is often forgotten

10 that from aloft the range of vision is much increascd, By noting a
star immediately over the light a very correct bearing may he after-
wards obtained from the compass.

The intrinsic power of a light :,hould always be considcred when
expecting to make it in thi®k weather. A weak light is easily ohscured

15 by haze, and no dependence can be placed on its being seen.

The power of a light can bec estimated hy remarking its candle
powcr, as given in the Admiralty List of Lights, and in some cases by
noting how much its visihility in clear weatlier falls short of the rangc
duc to the clevation at which it is placed. Thus, a light standing

20 200 feet abuve the sca, and only recorded as visible at 10 miles in clear
weather, is manifestly of little brilliancy, as its clevation would permit
it to be scen over 20 miles, if of any power.  (See table in the Admiralty
List of Lights.)

The distance from a light cannot be estimatcd either by its brilliancy

25 or its dimness.

On first making a light from the bridge, hy at once lowering the eye
several feet and noting whether the light 1s made to dip it may be
determined whethcr the vessel is in the circle of visibility correspond-
ing with the usual height of the eye or unexpeetedly nearer the light.

30 (11) Fog signals.—Sound is conveyct in a very capricious way
through the atmasphere. The following points in regard to fog signals
shiould be borne in mind:—

{a) Fog signals are heard at greatly varying distances,

() Under certain conditions of atmosphere, when an air fog signal

34 is a combination of high and low toncs one of the notcs may

be inaudiblc,

{¢) There are occasionally areas around a fog signal in which it is

wholly inaudible,

(d) A fog may exist a short distance from a station and not be

40 observable from it, so that the signal may not be sounded.

{¢) Some fog signals cannot be started at & moment’s notice after

signs of fog have been observed,

Mariners are therefore wamed that fog signals cannot be implicitly
relied upon, and that the practice of sounding should never be neglected.

45 Particular attention should be given to placing * Look-out men
in positions in which the noises in the ship are least likely to interfere
with the hearing of the sound of an air fog signal; as experience shows
that, though such a signal may not he heard from tbe deck_ or bridge
when the engines are moving, it may be heard when the ship is stopped,

30 or from a quiet Eosmon It may sometimes be heard from aloft
though not on dec

Great assistance may be obtained from radio beacons at many
important lighthouses and ligbt-vessels, but the attention of Marmers
is called to the serious dangers which may arise from their misuse,

55 No attempt should be made to approach such a position on a radio
bearing, whilst relying on hearing the sound fog signal in sufficient
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time to alter course to avoid danger. Wlhen the radio fog signal is
transmitted from a light-vessel, it is essential in-order to avoid collision,
that the bearing from the light-vessel should not Le kept constant.

(12) Tides.—In navigating coastal waters where the range of the
tide is considerable, caution is always necessary. The tidal predictions §
for Standard ports in the Admiralty Tide Tables can gencrally be relied
upon to give the times of high and low water to within a few minutes,
and heights within a few tenths of a foot. Larger errors are to be
expected in the predictions for places which are not Standard ports,
eomputed from the data in Part II, but such predictions computed [0
from the barmonic constants are always sufficiently accurate for the
general requirements of navipation. For Standard ports the heights
of the tide at times between high and low water may usually be found
within narrow limits in accordance with the instructions in Parts I
and III of the Tide Tables. 15

The datums of Admiralty charts depending on Admiralty surveys
vary with the type of tide, but usually conform with the International
agreement, that datum should be ' a plane so law that the tide will
but seldom fall below it.”” The datums used by different nations,
however, differ very considerably and those of Admiralty charts 20
depending on foreign surveys are always those used by the original
surveyors, which vary from ' lowest possible low water * to * mean
low water " in tidal waters, and are usually mean sea level in non-tidal
waters.

The datum wused is always stated on large-scale Admiralty charts, 25

Cauntion.—Most datums are above the lowest level to which the
tide may fall; the charts therefore do not always show minimum depths,

{(13) Tida! streams.—Where the tidal streams are semi-dinrnal
information regarding them is usually given, in a cenvenient part of the
chart, in tabular form or by notes, special symbols being inserted at the 40
positions to which the information refers. In eertain cases, where
the information available is incomplete, the streams are indicated by
means of arrows.

There are many places where the tidal streams cannot be predicted
by reference to the tide at a Standard port. Although no data for 33
predicting the times at which they flow is given, their general direction
15, in many cases, indicated by arrows on the eharts. Tor a few of the
straits and channels, where these conditions exist, tidal stream pre-
dictions are given in Admiralty Tide Tables,

Tidal streams, particularly if rotary, may vary considerably both in 40
direction and rate; predictions of the stream must therefore always
be considered approximate,

The turn of the tidal stream is not usually coincident with the times
of high and low water; in fact, though in estuaries, harbour entrances,
&c., the stream usually turns at about the times of high and low 45
water, in open channels, and along open coasts generally, tbe turn
usually occurs more nearly at half-tide. Predictions of the times
of high and low water must therefore never be used as predictions of
the tumes of slack water,

It should be remembered that, even where the general direction 60
of the stream is parallel with the shore, an indraught is usually experi-
enced when crossing the entrances to bays and inlets,

(14) Fixing positions.—For further information on this subject,
see Admiralty Manual of Navigation.

When in sight of land, every opportunity should be taken of fixing 45
the ship’s position by terrestrial objeets,
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{a) Semudtaneous bearings or angles.—The most usual method is by
compass bearings of suitable objects, and it must be borne in mind that
a fix by only two bearings i3 liable to error, eitlier an absolute error
in taking the bearings, or those made in applying the deviation or in

5 laying the bearings off on the chart. For these reasons, a third or
check bearing of some other object should, when possible, be taken,
especially when near the shore or dangers. The coincidence of the
resulting three lines will prevent any mistakes if the objects are
suitably placed.

10 The position may also be fixed by observing horizontal sextant
angles of well-defined suitably placed objects. These angles may be
plotted on the chart witbh a station-pointer. Two conditions are,
however, necessary to its successful employment; first, that the
objects be well chosen: and, second, that the observer is skilful and

75 rapid in his use of the sextant and station-pointer. For the former,
reference can be made to the pamphlet on the use of the station-pointer,
or to the Admiralty Manual of Navigation; the latter is only to be
obtained by practice.

It will readily be seen that a sextant often offers advantages, as

20 angles can be obtained from any position whence the objects are
visible, and the fix is in no way dependent on the compass.

In many narrow waters also, where the objects may yet be at some
distance, as in coral harbours or narrow passages among mud banks,
navigation by sextant and station-pointer is invaluable, as a true

25 position can only be obtained by its means. A small error in either
taking or plotting a bearing under such circumstances may put the
ship ashore, ’

In all cases wherc great accuracy of position is required, such as the
fixing of a rock or shoal, or the addition to a chart of fresh soundings

3¢ or new buildings, angles should invariably be used. In such cases
arnples should be taken of a number of objects, five being a good number,
since this not only fixes the position beyond doubt, but also affords a
useful check on the accuracy of the chart itself. When running a
line of soundings it is only necessary to take a third angle every now

35 and then, firstly to make certain that the more hnportant soundings,
as at the end of a line, are correctly placed, and secondly to check the
gencral accuracy of the chart,

Sometimes when only one of the selected objects is visible from the
compass, a compass bearing of it and a sextant angle to the other may

40 be used to fix the position,

(8) Simudlaneous bearing and dislance.—Attention is also dirccted
to the very useful and handy method of fixing by the bearing and
distance of a suitable object.

Should the ship be supplied with ranging equipment, its use here

45 is obvious, but without it a very good approximate distance of an
abject of known height may be obtained by observing its angle of
elevation and obtaiming its distance from Lecky's Offshore Distance
Tables, which are supplied with all sets of charts. Full directions
for the use of these Tables are given with them.

50 (¢} The running fix.—If two position lines are obtained at different
times the position of the ship may be found by transferring the first
position line up to the time of taking the bearing for the second position
line. The point of intersection of the second and the transferred
position line is the ship's position at the time of the second observation.

55 The accuracy of this fix will depend on the accuracv of the estimated
run (over the ground) between bearings and, therefore, it is essential
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to take gregt care that an accurate allowance is made for tidal strea,
current, and lceway experienced by the ship during this interval.

The method of fixing by doubling the angle on the bow is useful when
passing points of land, &c., in waters where there is either no tidal
streaun or current,or where thiscan be estimated withsufficient accuracy. 4

This method is as follows:—

Supposc that the angle between the ship’s head and an object
is measured, and found to be X°, and that the time of the observation
is noted. Suppose also that the time is again taken when the angle
between the ship’s head and the object is 2X° Then, if the course 10
made good is the course steered, the distance of the ship from the
object at the time tlie second bearing was taken is equal to the run
(over the ground) in the interval. Hence the ship’s position can at
once be laid ofl as a bearing and distance from the object. In practice
the angle X should not be less than about 25% 15

The most usual form of this method, the so-called * four-point ”
bearing, gives a good fix for a departure, but does not ensure safety,
as the point and any dangers that may lie off are abeam before the
position is obtained.

The above fix is reliable when there is no tidal stream or current 20
or when it runs directly with or against the course of the ship. When
the stream or current runs across the course of the ship or when
leeway is to be allowed for, this method should never be used and the
ship’s position shonld be obtained by plotting the two bearings as
a running fix. 25

A table ** Distance of an object by two bearinigs * is supplied with
certain chart folios, and is also given in Inman's Tables, by which
the ship's pasition at the second bearing can be found: any two
bearings at a suitable angle to each other may be used, together with
the run between them, but again, this table should not be used when 30
the vessel is subject to a cross tidal stream or leeway,

(d) The danger angle~—The use of the danger angle in passing out-
lying dangers \Vlth land behind thewmn should also not be forgoticn.

A vertical danger angle is useful when the danger lies off an object
such as a lighthouse, the height of which is known; the angle being 35
obtained from the aforesaid Lecky's Tables, If a horizontal danger
angle between two objects is used, however, caution is necessary, as,
should the objects not be correctly placed on the chart, the angle
taken from it may not serve the purpose. This method should not,
therefore, be employed when the survey is old or manifestly im- 40
perfect.

(e) The asironomical position line-—\When fixing hy astronomical
observations, attention is drawn to the great utility of the position
line,, Even a single position line may at times give invaluable informa-
tion as the ship must be somewhere on this line, provided that the 45
chronometer error is accurately known,

A sounding obtained at the same time may often serve to give an
approximate position. Again, by steering along, or at a required
distance parallel to, a single position line, a vessel may make her port
or avoid a danger, although uncertain of her position. 50

A very accurate position may be cbtained by observations of three
or more stars at evening or morning twilight, or by the observation
of a bright star at daybreak and another shortly afterwards of the sun
wlen a few degrees (not less than 10%) above the horizon, The position
lines obtained from the bodies ohserved should differ in azimuth by 43
30° or more.
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Mariners are also reminded that, with modern tables for correcting
the altitude, observations of the moon entail practically no more
calculation than those of a planet. Moon sights are sometimes avail-
able when stars are obscured by light cloud, &c.; also, an excellent

5 position may frequently be obtained by simultaneous observations of
the sun and moon.

(f) The radio pesition line.—A number of radio systems of which
the principal ones are M/F D/F, Radiobeacons, Consol beacons,
Loran, Gee and Decca, are now in general use from which position

10 lines or fixes may be obtained.

The accuracy and range which may be obtained from these systems
vary considerably; their great advantage over other methods lies in
the fact that they can be employed under all weather and visibility
conditions, though in some cases the results obtained will vary between

75 day and night.

Special receiving equipment is generally required in order to make
use of the radio signal, and some systems require special lattice charts
or tables for plotting the position lines. Full details of these systems
and their coverage areas are contained in Admiralty List of Radio

2¢ Signals, Volumes II and V.
The mariner should appreciate that with tbe position-fixing systems
the accuracy of a fix will depend on three factors:—
(1) The distance of the observer from the transmitters.
{11) The bearing of the observer from the base line joining the pair
25 of stations which he is using.

(iii) The angle of intersection of the byperbolic position lines,

Tt should be apparent from the inspection of any lattice chart that
an inherent small equipment error, or a small personal error that may
occur at the receiver, will cause a geographical error of varying amount

30 according to the observer's position.

It is important to realise that accurate equipment is no guard against
the vagaries of the propagation of radio waves. The beacons and
systems operating on medium and low frequencies are liable to ““ night
error "' in areas where the ground and sky waves are received with

35 equal strength; these arcas will occur at ranges depending upon the
particular frequency used by any beacon or system. Where the
transmissions of two stations are synchronised to provide one signal
reading and position line, " night error ** will be a minimum along the
normal to the base line joining the pair of stations, and a maximum

40 towards the limits of their service sector.

Little is yet known about the effects of hills and discontinuities in
the terrain {such as cliffs) on the speed of medium- and low-frequency
radio waves.

At the other end of the radio spectrum the transmissions of systems

45 operating on the very high frequencies are subject o distortion in
abnormal atmospheric conditions.

(g) Fixing by radar.—Radar may also be of assistance wben navi-
gating in coastal waters in low visibility or at night. It is essential,
however, to appreciate the limitations of a radar set when interpreting

50 the information obtained from it. It must be remembered that the
radar sea horizon is, under normal radie propagation conditions,
only slightly farther than the visual sea horizon with the eye at the
same height as the radaraerial. No echoes will be received from a coast-
line lying beyond and below the radar horizon, but they may be

55 received from more distant high ground; this may give a misleading
impression of the range of the nearest land.
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Abnormal propagation conditions, which often oceur in tropical
regions, can produce a pronounced inerease in detection ranges whilst
ihe opposite, a decrease in detection ranges, sometimes occurs in
higher latitudes.

The best fixing accuracy will be obtained by using isolated objects 3
such as detached lighthouses, rocky islets, the extremities of long
piers or jetties, or such features as steep cliffs,

Bearing and Range accuracy,—The possible errors in the measure-
ment of bearing and range must be taken into account when using
radar for position fixing. In modern 3 cm, radar equipments the 10
minimun bearing error is likely to be one degree for echoes near the
edge of the display and the minimum range error 24% of the maximum
range of the scale in use or 75 yards, whichever is the greater.

The width of the radar beam in the horizontal plane has the effect
of drawing out the edges of the echoes of targets; if this is not allowed 15
for, errors up to a maximum of onc degree (4 beam width) may result.
When taking a series of bearings on the same echo, care is necessary to
ensure that the same part of the echo is used. Except wlen using
gyrostabilised displays, great care is necessary to allow for “yaw’,

The greatest accuracy of range and bearing measurement will be 20
obtained if the range-scale is selected so that the echo under observation
is in the outer half of the display.

Identification of coastal features,.—The identification of coastal
features is dependent on their configuration. Reflection of radar
energy is very similar to that of light waves and lience curved or 25
sloping surfaces will not give as strong a radar echo as abrupt faces
such as steep cliffs; moreaver, the appearance of the echo may vary
considerably with the bearing. It is difficult to identify any portion
of flat or gently shelving coastline such as mud-flats or dunes.

Range of detection is improved and identification is assisted in some 30
areas by the fitting of radar reflectors to objects such as buoys. Atten-
tion is drawn to the symbols with which such objects are marked on
Admiralty charts and which are given in the latest edition of chart
No. 5011—*'* Explanation of signs and abbreviations used on Admiralty
charts™. 35

More positive identification may, in the future, be obtained from
** Racons ** which are self-contained transmitterfreceivers situated on
shore or on navigational marks, whose function is to receive ships’
radar transmissions and to transmit a return signal whicli will be dis-
plaved on the ship's PPI at the range and bearing of the Racon. 40

Radar stations providing navigational assistance.—Details con-
cerning certain shore-based radar stations which render navigational
assistance to ships are given in the Admiralty List of Radio Signals,
Volume II,

(15) Observations for errors of the compass.—No opportunity 45
should be neglected for checking the error of the compass. When
coasting, and a well-surveyed and fairly large-scale chart is available,
an excellent method of observing the error is by taking the compass
bearing of two suitable objects when in transit, and comparing this
with the charted bearing; there should be sufficient distance betwcen 50
the objects to provide a sensitive transit. When this method is not
available the error should be cbtained by azimuths of a heavenly
body. Errors should be observed on any change of course on which
the ship is steadied for a reasonable time, and at least twice a day
when steering a steady course for long periods. 55

(16) Change of variation of the compass.—The gradual change
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in the variation must not be forgotten in laying down positions by bear-
ing on charts. The magnetic compasses placed on the charts for the
purpose of facilitating plotting become in time slightly in error,
and in some cases, such as with small scales, or when the lines are

5 long, the displacement of position from neglect of this cbange may
be of importance. The compasses are re-engraved when the error
amounts to a degree, but the chart plates cannot be corrected more
frequently from the impossibility of making alterations often on one
spot in a copper plate.

10 The peographical change in the variation is in some parts of the
world sufficiently rapid to need consideration, For instance, in
approaching Halifax from Newfoundland the variation changes 10°
in less than 500 miles, and in the English channel about 5° in 400 miles,
The Variation chart should be consulted on this head.

15 On certain general charts embracing large areas with considerable
change of variation, true compasses are placed instead of magnetic
compasses, tlie variation l{‘peing shown by isogonic lines {curves of
equal magnetic variation). In a similar manner to the Variation chart.
One or two isegonfc lines are also sometimes placed on charts, in

20 addition to the magunetic compasses, in order to indicate the general
direction of these curves, and thus facilitate the determination of the
variation to be employed in portions of the chart not in immediate
proximity to any one of the engraved compasses. Magnetic variation
values shown® on Admiralty charts are for the 1st July of the year

25 mentioned, prior to 1955, and for 1st January subsequent to that year,

{(17) Local magnetic disturbance of the compass on board
ship.—The term ** local magnetic disturbance  has reference only to
the effects on the compass of magnetic masses external to the ship in
which it is placed. Observation shows that such disturbance of the

30 compass in a ship afloat is experienced only in a few places on the
globe. Magnetic laws do not permit of the supposition that it is
the visible land which canses such disturbance, because the effect of
a magnetic force diminishes in such a rapid proportion as the distance
from 1t increases that it would require a local centre of magnetic force

35 of an amount absolutely unknown to affect a compass half a mile
distant,

Such deflections of the compass are due to magnetic ores in the
bed of the sea under the ship, and when the water is shallow, and
the force strong, the compass may be temporarily deflected when

40 passing over such a spot, but the area of disturbance will be small,
unless there are many centres near together, Such areas are depicted
by a special symbol on charts, and the cause of the magnetic disturb-
ance is referred to as a Local Magnetic Anomaly.

They may also be due to wrecks lying on the bottom in roderate

45 depths, but investigations have proved that, while deflections of
unpredictable amount may be expected when very close to such wrecks,
it 15 unlikely that deflections in excess of 7° will he experienced, nor
should the disturbance be felt beyond a distance of 250 yards.

It is very desirable that whenever a ship passes over an area of

50 local magnetic disturbance, the position should be fixed, and the
facts reported as far as they can he ascertained.

(18) Use of oil for modifying tiie effect of breaklng waves.—
Many experiences of late years have shown that the utility of oil for
this purpose is undoubted, and the application simple.

35  The following may serve for the gnidance of seamen, whose attention
is called to the fact that a very small quantity of oil, skilfully applied,
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may prevent much damage both to ships (especially the smaller classes)
and to boats, by modifying the action of breaking seas.

The principal facts as to the use of oil are as follows:—

1. On free waves, i.e., waves in deep water, the effect is greatest.
2, In a surf, or waves breaking on a bar, wbere a mass of liquid is
in actual motion in shallow water, the effect of the oil is uncertain, as
nothing can prevent the larger waves from breaking under such
circumstances; but even bere it is of some service.

3. The heaviest and thickest oils are most effectnal, Refined
kerosene is of little use; crude petroleum is serviceable when nothing
else is obtainable; but all animal and vegetable oils, such as waste
oil from thie engines, have great effect.

4. A small quantity of oil suffices, if applied in such a manner
as to spread to windward.

5. It is useful in a ship or boat, both when running, or lying to,
or in wearing.

6. No experiences are related of its use when hoisting a boat up
in a sea-way at sea, but it is highly probable that much time and
injury to the boat wonld be saved by its application on such occasions,

At anchor, when the sea is sufficient to render it difficalt to hoist :

up or in boats, oil bags from forward or from the swinging booms
have been found to render the sea alongside comparatively smooth.

7. In cold water, the oil, being thickened by the lower temperature,
and not being able to spread freely, will have its effect much rednced.
This will vary with the description of oil used.

8. The best method of application in a ship at sea appears to be;
hanging over the side, in such a manner as to be in the water, small
canvas bags, capable of holding from one to two gallons of oil, such
bags being pricked with a sail needle to facilitate leakage of the oil.

The position of these bags should vary witb the circumstances. .

Running before the wind they should be hung on either bow and
allowed to tow in the water.

With the wind on the quarter the effect seems to be less than in
any other position, as the oil goes astern while the waves come up
en the quarter.

Lying to, the weather bow and another position farther aft seem
the best places from which to hang the bags, with a sufficient length
of line to permit them to draw to windward, while the ship drifts,

9. Crossing a bar with a flood tide, oil poured overboard and
allowed to float in ahead of the boat, which would follow with a bag
towing astern, would appear to be the best plan. As before remnarked,
under these circumstances the effect cannot be so much trusted.

On a har with the ebb tide it wounld seem to be useless to try oil
for the purpose of entering.

10, For boarding a wreck, it is recommended to pour oil over-
board to windward of her before going alongside. The effect in this
case must greatly depend upon the set of the current, and the depth
of the water.

11. For a boat riding in bad weather from a sea anchor, it is

recommended to fasten the bag to an endless line rove through a block !

on tlie sea anchor, by which means the oil is diffused well aliead of the
beat, and the bag can be readily hauled on board for refillingif necessary,

12. Towing a vessel in a heavy sea, oil is of the greatest service,
and may prevent parting the hawser, Distribute from the towing
vessel forward and on both sides; if used only aft the tow alone
gets the henefit,
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{19} Mirage and abnormai refraction.—An unusual lapse rate of
temperature (and therefore density as well) with height immediately
above the sea (or land) surface produces a distortion in the appearance
of objects near the horizon; such a phenomenon is known as mirage.

5 When the surface is relatively cold (and the wind very light) so
that the density of the air decrcases rapidly for a short distance above
the surface, light rays from objects low down near the horizon are bent
down, the same way in fact as are usually the rays of the sun when
enitering the earth’s atmospherc at a low altitude. The effect is to

10 render visible objects that are normally below the horizon, e.g., lights
may be " raised " at night at much greater distances than one would
ordinarily expect. This phenomenon is known as * looming."’

A further oceasional effect produced when the air is appreciably
warmer than the sea, is “ superior mirage" in which an inverted

I5 image is seen over the real object; sometimes an erect image is seen
immediately above and touching the inverted one, The ohject and
its images in this instance are well defined in constrast to the shimmering
objcet and image of the inferior mirage. Superior mirage is most often
experienced in high latitudes and wherever the sea surface temperature

2¢t is abnormally low.

*“ Inferior mirage,” the effcct of which is to decrease the distance
at which objects are visible in a honzontal direction, is due to a rapid
increase of density with height close to the surface such as occurs
when air of comparatively low temperature blows over a wartner sea,

25 or over a tarred road or desert when a hot sun is beating down on it.
In either event light rays are bent np when approaching the surface
where the density of the air is much less than above. The coastline,
and at times a ship or island, may appear to be floating in air above
a shimmering horizon, possibly with, in the former instance, her hull

30 either invisible or with an inverted image underneatll, Inferior
mirage is comparatively uncommon at sea and is more likely to be
observed along a coastline than well out to sca.

When mirage is evident caution must be used in taking sights with
a sextant, for abnormal refraction must necessarily be present also.

3§ With inferior mirage better, but not norinal, results will usually be
obtained by ascending as high as possihle in the ship; with superior
mirage the height of eye should be as low as possible. It is, however,
advisable, wlienever abnormal refraction is suspected, to measure the
elevation of the celestial body ahove the back as well as the front

40 horizon as explained in navigational text-hooks.

{20) Aurora.—The most common form of aurora is an arc system,
single or multiple, narrow and well defined, or broad and diffuse, and
centred on the magnetic ineridian,

The most nsual colour is pale wlhitish green when the auroral activity

45 is weak and diffuse: but when the aurora arises high towards the
zenith in the form of rays, rayed curtains and draperies with much
rapid movement of tlhe constituent rays, the colours sometimes become
much stronger and more vivid, and include bright green, red and violet.
When the curtains forming the aurora converge to form a corona, which

50 may rotate very rapidly about the point of convergence, the displays
may become very complex, filling practically the whole sky, and
extending far to the equatorial side of the zenith with much rapid
movement and change of colour from instant to instant.

Thongh the most usnal duration of auroral displays in these high

55 latitudes is several hours, they not infrequently last throughout the
whole night froin dusk to dawn. In such long displays the really
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intense and violently active periods with vivid strong colours are
generally confined to spasms of 15-30 minutes, with the intervening
periods filled with diffuse glows or quiet arc systems.

The absolute intensity of the light of the aurora is seldom great, and
the brighter stars usually glimmer through it. In the most vivid
and intense displays, the light may equal, but rarely surpasses, that
of the full moon in a cloudless sky. [t may give enough light to read
by. On such occasions the aurora may be visible to some extent in
partial twilight.

Though in high latitudes aurora cccurs any time in the dark hours 10
it is probably most frequent in the late evening liours from 9 p.m. till
midnight & just after; it is morc frequent in the equinoctial months
than at other times and has a well-defined 1I-year period of activity
following the cycle of solar activity, A maximum of activity occurred
in 1948, and the interval from maximum to minimum activity usually 15
occupies a period of about 8 to 7 years. In high latitudes this cycle of
activity is reflected more in the intensity and vividness of the displays
than in the frequency of occurrence, Though really outstanding displays
tend to occur around the years of maximum activity they may occur
at any time of the cycle, except perhaps near the absolute minimum. 20

In addition to this 11-year cycle of activity active periods tend to
recur at intervals of 27 days, see Magnetic Storms,

Northern hemisphere.—Aurora Borealis occurs most frequently along
a zone which forms an approximate oval, of average radius 23°, with
centre in the extreme north-west of Greenland.  This zone of inaximum 25
frequency crosses Hucdson Bay and the Labrador coast in about lat.
58° N. ft runs south of Capc Farewell and along the south coast of
Iccland. ft lies just north of North Cape, touches the extreme north
of Novaya Zemlya, skirts Capc Chelyuskin and then eastward just
north of Wrangel Island into the north of Alaska., Along this zone 30
aurora of some kind can probably be seen every suitable night when the
sky is clear; 250 miles outside this maximum zone te thc southward
the auroral frequency decreases sharply to about 70-I00 nights a
year on the average, and to 20-25 nights 500 miles south of the maxi-
mum zone, Inside the maximum zone the geographical distribution 35
of frequency is not so well established but it probably falls off more
gradually than it does outside.

On the zone of maximum frequency itself aurcra appears as fre-
quently to the south of the zenith as to the north, but with increasing
distance outside the zone the appearances concentrate more into the 40
northern sky; the reverse is truc inside the zone.

Sounthern hemisphere—The frequency and distribution of Aurora
Australis is not fully known. It is probable that it is more frequently
seen at sea between about long. 50° E. and 175° W. than in other
longitudes. Very finc displays have occasionally been seen in Austral- 45
asia and on passages across the Southern Ocean.  There is nevertheless
a general impression that aurora is less frequent in the southern than
in the northern hemisphere. This is probably to be accounted for by
the fact that, apart from whaling and exploring expeditions, ships’
tracks in general do not extend to such high latitudes as in the 50
northern hemisphere.

The zone of maximum auroraf frequency is roughly annular and is
near the circumference of a circle of radius about 1,080 miles, centred
in about lat. 75° S., long 129° E, The frequency falls off both outside
and inside this zone. A large part of the zone is within the continent 55
of Antarctica.

L5

ANIN




GENERAL NAVIGATION

(21) Magnetic storms.—Magnetic storms vary in intensity and
frequency with the sunspot cycle, similarly to aurorae. An intense
magnetie storm is always accompanied by a Lright and active aurora,
The deeply eoloured aurorae, showing more pronounced red and green,

5 and sometimes also blue and viclet, tints, are invariably connected
with maguetic storms of considerable or great intensity. Such a
storm will produce simultaneous aurora in both hemispheres. In
the greatest storms aurorae in some formn may he visible down to
about 20° north latitude in certain parts of the oceans, especially

10 between the meridians of 30° W. and 140° W, Magnetic storms vary
greatly in duration from a few minutes to several days; they are
generally more intense during the hours of darkness. Long-continued
storms usually show great fluctuations with periods of complete or
partial quiescence. Similarly the associated aurora fluctuates between

15 active and quiescent forms.

The origin of magnetic storms and aurorae is not yet fully under-
stood, but they are intimately connected with the state of a local area
of the sun. As the same part of the sun is again presented to the earth
after an interval of about 27 days, a magnetic storm and aurora may

2¢ recur at this time, usually in less intense form.

A ship's compass may tend to deviate during the progress of a
considerable magnetic storm. In inore intense storms the compass
needle may oscillate 1° or more either side of its normal position.
Such oscillation may persist for as long as 10 or 20 minutes before

25 dying out. Furthes oscillation may occur after a period of quiescence.
Deviations of 2° or more are rare, but during the great imagnetic
storm and aurora of January 25th, 1938, one of 4° to the eastward
was observed off the Portuguese coast. During a severe magnetic
storm the compass may be deflected continually in one direction to

30 the extent of about half a degree for some hours. \When bright
aurora is seem, especially if it is of-the more deeply coloured and

. rapidly moving kind, and particularly when it is observed in low
latitudes, the possibility of deflections of the compass should always
be borne in mind.

35 During a considerable magnetic storm freak radio reception may
occur on certain waves and short-wave transmission may fade to
complete silence. Beain radio communication, especially in a west-
east or cast-west direction, may be interrupted. Such conditions
may last in some degree over a period of several days, at times when

40 the sun is usvally active. Short-wave fading also occurs occasion-
ally from a different form of solar disturbance known as a * bright
eruption,” when this is very intense. On the average such fading
begins about 7 minutes after occurrence of the bright eruption and
may last 5 or 10 minutes, gradually returning to normal within a

45 period of 40 to 45 minutes. These fadings are confined to the daylight
hemisphere of the earth, while the magnetic storm fadings may occur
by day or by night.

GENERAL METEOROLOGY.

{All the following articles do not apply to every Pilot, but articles

50 applicable to this Pilot will be referred to in the Climate and Weather
Section in Chapter 1.)

{1) Lows.—A low, or depression, appears on a synoptic chart as

a series of isobars roughly circular or oval in shape, surrounding an

area of low pressure. [t is a main feature of the weather at sea in
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middle latitudes where it is responsible for most of the occasions of
strong winds and unsettled weather, though not all depressions are
accompanicd by strong winds.

Lows vary very much in size and depth; one may be only a hundred
miles in diameter and another over two thousand miles; some are
deeper than others, a deep low being one in which the pressure is very
much lower near the centre than on the outside whereas, on the other
hand, a shallow depression is one where the pressure, although low near
the centre, is not very much lower than in the surrounding districts.

Note.—The brackeled equivalenls hereunder vefer fo the Southern 10
Hemisfjere.

In tbe mortbern (southern) hemisphere the winds blow round an
area of low pressure in an anti-clockwise (clockwise) direction; there
is also a slight inclination across the isobars towards the lower pressure.
Thus the well-known rule for the northern (southern) hemisphere is 15
that when an observer faces the wind the direction of the lowest
pressure is from 8 to 12 points to his right (left). The strength of
the wind is in all instances closely rclated to the steepness of the
barometric gradient or distance apart of the isobars; the closer the
isobars the stronger the wind. 20

Lows may move in almost any direction, though most often towards
nortli-east (south-east) or east, at a spced of anything between 10 and
40 knots, though occasionally as much as 60, during the middle and
most active stage of their existence; they slow down when filling up (see
" occlusion  below).  The life of a low is in the region of 4 to 25
6 days.

There are usually one or more fronts, probably radiating from the
centre, in the area covered by a low; each front on a synoptic chart
represents a belt of relatively bad weather, accompanied by a veer
(backing) of wind, which marks the change from the weather character- 30
istic of one air mass to that of another. During the first two or three
days of its life a low has a warm and a cold front, the area between
the two being known as a warm sector because the air has come from
a warmer locality than that which is outside the sector (see Fig. la),
Warm air is lighter than cold air and it rises over the cold air ahead of 35
the warm front as shown in Fig. 1b; this causes condensation ot the
water vapour iu the warm air, forming at first cloud and later drizzle
or continuous steady rain. The cloud spreads out ahead of the
warm front, and the highest cloud, cirrus or mares’ tails, is often about
500 miles ahead. At the rear boundary of the warm sector, known 40
as the " cold front,"” the cold air is pushing under the warm air forcing
the latter to ascend rapidly; this process is sometimes violent enough
to produce squalls. The rapid ascent of the warm air canses the
moisture to condense in the form of cumulo-nimbus clonds (shower
clonds), Irom which heavy showers may fall. The cold front gradually ¢5
overtakes the warm front so that the warm sector:is eventunally lifted
up from the earth’s surface. When this has occurred the low is said
to be occluded, and the warm and cold fronts have merged into the
third type of front known as an " occlusion ” (see Figs. 2z and ).

L]

When a low has become ocecluded, it usually decreases in intensity 50
and rate of travel, and gradually fills up. On the other hand, a low
which has a marked warm sector is likely to be deepening, the winds
associated with it may increase in force and its rate of travel may
increase. Tows are usually travelling in a direction approximately
parallel to the isobars (and in the direction of the wind) in the warm &5
sector.
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. The approach of a low is indicated by a falling barometer. In the
northern (southern) hemisphere, if the low is approaching from west-
J ward and passing northward (southward} of the ship, clouds appear
; on the western horizon, the wind shifts to a south-westerly (north-
l i 5 westerly) or southerly (northerly) direction and freshens, the cloud
. layer gradually lowers, and finally drizzle, rain or snow begins. If
\ the low is not occluded, after a period of continuous rain or snow
‘ there is a veer (backing) of wind at the warm front, a rise of temperature
' ' and diminution or cessation of rain {or snow) in the warm sector, the
, 10 visibility being usually moderate and the sky overcast with low cloud.
| ' The passage of the cold front is marked by the approach from westward
of a thick bank of cloud (which however cannot often be seen because
of the customary low overcast sky in the warm sector), a further veer
1 {(backing) of wind to west or north-west (south-west), sometimes with
\ 15 a sudden squall, rising pressure, a fall of temperature, squally showers
' of rain, hail or snow, and improved visibility (except during showers).
‘ The squally showery weather with a further veer (backing) of wind
| and drop in temperature may recur while the low recedes owing to the
‘ passage of another cold front or occlusion. If the low is occluded,
- 20 the occlusion is preceded by the cloud of the warm front; there may
be a period of continuous rain mainly in front of and at the line of
occlusion, or a shorter period of heavy rain mainly belind the oeclusion,
according as the air in front of the occlusion is colder or warmer than
} that behind it. There may be a sudden veer (backing) of wind at the
25 occlusion.
Often another low follows 12 to 24 hours later, in which event the
barometer begins to fall again and the wind backs towards south-west
| , {north-west), or even south (north).
If a low travelling eastward or north-eastward (south-eastward) is
30 passing southward (northward) of the ship, the winds in front of it
are easterly and they back (veer) through north-east (south-east) to
north (south) or north-west (south-west); changes of direction are
not likely to be so sudden as on the southemn (northern) side of the
low. In the rain area there is often a long period of eontinuous rain
&5 and unpleasant thick weather with low clond. In winter in the eolder
regions the weather is cold and raw and precipitation is often in the
form of snow.
1 Near the region of lowest pressure, lulls are sometimes experienced,
but sudden changes are likely, and in a deep low the wind may increase
40 in strength very rapidly, perhaps to gale force as the barometer begins
to rise.
, Sometimes in the air circulation of a large low, usually on the
equatorial side and often on a cold front, a secondary depression
develops, travelling in the same direction as the primary but usually
' | 45 more rapidly. The secondary often deepens while the original low
decreases in intensity, In the region between the primary and the
secondary depressions, the winds are not as a rule strong; but on the
further side of the secondary, usunally the southern (northern) side,
winds are likely to be strong and they may reach gale force. Thus
40 the development of a secondary may cause gales at a greater distance
from the primary than anticipated, while there may be only light
I winds where gales were expected.
| The above 1s a brief general description of lows and the associated
weather in temperate or middle latitudes of the northern (southern)
45 hemisphere. It must be emphasised, however, that individual lows
in different localities differ considerably from one another, according
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Plan of an occluded depression.
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Fig. 1la.

Plan of a developed depression.
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GENERAL METEOROLOGY

to the characteristics (especially the temperature and humidity) of the
air currents of which they are composed, and the nature of the surface
over wbich they are travelling,

(2) Tropical revolving storms.—Praclical rules for avoiding
them.—These storms are so named because the wind blows round an §
area in which the lowest pressure is at the centre. The direction of
rotation is anti-clockwise in the nortbern hemisphere and clockwise in
the southern hemisphere. The wind does not revolve round the cenire
of low pressure in concentric circles but has a spiral movement inwards,
toftards the centre of the storm field. 10

A tropical storm is not so extensive as the depression of higher
latitudes but, within 75 miles or so of the centre, the wind is often far
more violent, and the high and confused seas near the centre may cause
considerable damage to large and well-found ships, while small vessels
(for example, destroyers) have foundered. The danger is still greater 15
when ships are caught in restricted waters without adequate room to
manceuvre. Within 5 to 10 miles of the centre the wind is light or
moderate and variable, the sky is clear or partially so, and there is a
beavy, sometimes mountainous, confused swell; this area is known as
the " eye ' of the storm, After passing through the relatively windless 20
centre of the stonn the wind will suddenly, and with great violence,
commence to blow from a direction almost opposite to that experienced
on the other side of the windless centre. Due to torrential rain and
sheets of almost continuous spray, visibility near the storm centre
(but outside the * eye ") is almost nil. a5

Every ship navigating in an area subject to tropical storms during
the season of their occurrence should be constantly on the alert for any
sign of their approach, so that steps can be taken to avoid the danger
zone while there is still time and sea-room.

Localilies, season, and average frequency.—Tropical storms occur for 30
the most part on the western side of the oceans, though they are also
experienced in the Bay of Bengal, off the north-west coast of Australia,
and off the west coast of Central America. They are unknown in tbe
South Atlantic. They are given various names according to the part
of the World in which they occur, 33

Western North Atlantic

Eastern North Pacific ~hurricanes
South Pacific

Western North Pacific  -typhoons

Indian Qcean 40
Bay of Bengal ~cyclones

Arabian Sea

North-west Australia ~willy-willies

They are most frequent during the late summer and early autumn
of their hemisphere; they are comparatively rare in the southern 45
bemisphere from mid-May to November, and in the northern hemi-
sphere from mid-November to mid-June. In the Arabian Sea, how-
ever, storms are most likely to occur at the change of the monsoon,
i.e., October-November, and May-]June, though they average only one
or two a year, Qut-of-season storms occur from time to time, particu- 5¢
larly in the western North Pacific where no month is entirely safe, and
in the Indian Ocean where one is reported south of the Equator perhaps
once in two years outside the usual season. The following table shows
approximately the average number of severe tropical storms recorded
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per annum, {rom statistics taken over several years for the various
areas:—

West Indies . . . . . B
Western North Pac1ﬁc ; . - . 25
5 ” South Pacific : . ! . 3
Southern Indian Ocean . - ; 6
Bay of Bengal . . : ; . 2
Arabian Sea v . . . 1
Eastern North Pacxﬁc 3
10 West Coast of Australia 1

Variations in any one year amounting to 50% above or below the
average are not unusual, Some of the figures quoted are probably an
underestimate since in the less-frequented parts of the world many
storms must escape detection.

15 Origin, movement and extent—Tropical storms originate as a general
rule in the doldrums, between the parallels of 7° and 16° of latitude;
those which affect the western part of the Pacific, South Indian and
North Atlantic Oceans are first reported in the western third of those
oceans, though there are exceptions such as in the North Atlantic

20 during August and September wbere an occasional storm is known to
begin near the Cape Verde islands. In the northern hemisphere they
move off in a direction between 275° and 350°, though most often
within 30° of due west. When in a latitude of 25° or so they usually
recurve away from the equator and, hy the time they have reached

25 the 30th parallel, the track {or path as it is more usually called) is
north-easterly. In the southern hemisphere they move off ina WSW.,
~to SSW, direction (usually the former), recurve at about 15° to 20° §,,
and thereafter adopt a south-easterly path. In either hemisphere
many storms do not recurve but continue in a west-north-westerly

30 (or west-south-westerly) direction until they reach the mainland where
they quickly die.

The speed of advance of these storms is usually about 10 knots
in their early stages, increasing a little with latitude; it seldom exceeds
15 knots before recurving, but after recurving 20 to 25 knots is usual

35 though speeds of 40 knots or even more have heen known,

QOccasionally storms move erratically, the path turning towards the
equator, or adopting an easterly component in a low latitude, or even
making a complete loop, but on these accasions their speed of advance
is low, usually less than 10 knots, while the unusual path is being

40 followed,

The extent of the storm area varies considerably with individual
storms hut, gencrally speaking, winds of {force 7 or more are improbable
at more than 200 miles (especially on the equatorial side of the storm
area) and force 8 is unlikely to he exceeded at more than 100 miles,

€5 from the storm centre, if in a latitude of less tban 20°. 'I‘hereafter
the radius increases with latitude so that these distances are nearly
doubled on reaching the 35th parallel, but the intensity diminishes near
the centre. Hurricane force winds are likely within 75 miles of the
storm centre in the tropics, and gusts exceeding 150 knots have been

50 reported in a few instances within 50 miles or so (except in the eye of
the storm). The aim of the mariner should therefore be to remain as
far as possible from the centre of the storm system.

Warning of existence or approach—In most instances, warning of the
position, intensity and probable movement of a storm is given by radio

&5 at frequent intervals by meteorological authorities ashore. (See
Admiralty List of Radio Signals, Volume III.) Sometimes, however,
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there is insufficient evidence available for an accurate warning or even

a general warning to be given and ships must then be guided by their
own observations, Of the following indications of the proximity of

a tropical storm, the first is by far the most reliable within 20° or so
of the equator; it should be borne in mind, however, tbat very little §
warning may be expected of the approach of an intense storm of
unusually small diameter.

{a) If the corrected barometer reading is 3 mb. or more below

.{he mean for the time of year, as shown in a climatic atlas or on

he appropriate chartlets in the meteorological text of this Pilot, 10
suspicion should be aroused and action taken to meet any develop-

ment, such as raising steam in any available additional botlers, &c.

It should be noted, bowever, that the barometer reading must be

corrected not only for height, latitude, temperature and index error

(if mercurial), or for height and index error if aneroid, but also for 15

diurnal variation, the amount of which is given for each hour of the

day in the Air Ministry climatic atlases and in the meteorological
text of this Pilot. If the reading thus corrected is 5 mb. or more
below normal, it is time to take avoiding action for there can be little

doubt that a tropical storm is in the vicinity. According to an 20

analysis of observations in the Western Pacific the centre of the

storm is then probably not more than 200 miles away. At this
distance, at any rate in the China Sea vicinity, the wind has usually

increased to about force 6.

When proceeding through an area liable to be visited by these 25
storms it is desirable to take hourly readings of the barometer.

() An appreciable change in the direction andfor strength of the
wind.

(c) A swell is sometimes evident, proceeding from a direction that
approximates to the bearing of the centre. If ahead of the storm this 30
indication may be apparent before the harometer begins to fall.

(d) Extensive cirrus cloud followed, as the storm becomes closer,
by much alto-stratus cloud and subsequently fracto-cumulus or
* scud.”

{¢) In addition there is the warning that can be given by Radar, 35
The existence of moderate or heavy rain can usually, under favour-
able meteorological conditions, be detected at the extreme range of
centrimetric radar, such as is normally used for navigational purposes
afloat, depending on the vertical extent of the rainfall. Subrefrac-
tion might decrease and superrefraction increase this range as with €0
any other target., Although moderate or heavy rain dees not fall
symmetrically all round a storm, it is continuous for at least 50 miles
in a broad sector extending from the ““ eye '’ of the storm where there
is a cifcular area of relatively light winds and clear or partially clear
sky. By the time radar evidence of the exact position of the storm 45
is available, the ship will probably be already in fairly high seas and
experiencing winds of force 9 or 10. There should still be time,
however, for her to avoid the centre of the storm.

Note.—In accordance with Article 35 of the International Con-
vention for Safety of Life at sea it is the duty of every ship who suspects 60
the presence or formation of a tropical revolving storm immediately to
inform other vessels and shore authorities with all the means at her
disposal, Weather reports should be made by radio at frequent
intervals giving as much information as possible, especially corrected
(not for diurnal varation as in (@) above) barometer readings. If §5
barometerreadingsareuncorrected thisfactshould bestated in the signal,
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Information requived by the seaman before deciding upon action to be
taken.—To decide on the best course of action if a storm is suspected
to be in the vicinity, the mariner requires to know:—

a) the bearing of the centre of the storm;
5 b) the semicircle in which the ship is situated;
(¢} the path of the storm,

If an observer faces the wind, the centre of the storm will be from
9 to 11 points on his right-hand side in the northern hemisphere when
the storm is about 200 miles away, i.e., when the barometer has fallen

19 about § millibars and the wind has increased to force 6 or thereabouts;
as a rule the nearer one is 1o the centre the more nearly does the
angular displacement of the wind approach 8 points. A further check
on the bearing of the centre may often be obtained by noting the
direction from which the swell is coming. The swell travels approxi-

15 mately directly outward from the storm centre.

The semicircle in which the ship is situated can be determined hy
taking two such bearings with an interval of from two to three hours
between observations, provided that allowance is made for the ship’s
movement. It can be assumed that the storm is not travelling towards

20 the equator; and, if in a lower latitude than 20°, its path is most
unlikely to have an easterly component; and, on the rare occasions
when neither of these statements applies, the storm is moving very

Slowly. (Exceptions to this are most likely in the South Pacific, where
occasional storms often move off on a course almost due south develop-

26 ing an easterly component at a latitude of about 15°, and in the western
North Pacific where some of the out-of-season storms may recurve at
an early stage.)

» In a moving ship associated with a storm progressing at an unknown
rate, it is very difficult to estimate from an apparent shift of wind the

30 direction and speed of the storm’s motion relative to the ship. The
surest method of ascertaining the true shift of wind and tbereby finding
out in which semicirele the vessel is situated, is fo stop the ship during
the beriod between the two bearings. If in either hemisphere, these
observations show that the wind is veering, the ship is in the right-hand

35 semicircle; if the wind is backing she is in the left-hand semicircle;
and if the wind remains steady in direction then the vessel is in the
direct path of the storm, wbich is the most dangerous place of all.

The diagram headed " Typical Paths of Tropical Storms * {at the
end of this article) illustrates the terms " dangerons semicircle ”* and

40 " navigable semicircle.” The former lies on the side of the path
towards the usual direction of recurvature, i.e., the right-hand sem;-
circle in the northern and the left-hand semicircle in the southern
hemisphere. It is so called because a sailing or low-powered vessel
caught in it may be blown towards the path along which the storm will

45 pass, or the storm may recurve and the centre pass over her. The
navigable semicircle is that which lies on the other side of the path.
A ship situated within this semicircle will tend to be blown away from
the storm centre, and the recurvature of the storm will increase her
distance from the centre,

50  Practical rules for avoiding tropical storms.—In whatever situation
a ship may find herself, the matter of vital importance is to avoid
passing within 50 miles or so of the centre of the storm; it is preferable
to keep outside a radius of 200 miles or more, because at this distance
the wind does not often exceed force 7 (and is generally not more than

&5 force 6), and freedom of manceuvre is maintained, If a ship has at
least 20 knots at her disposal, and shapes a course that will take her
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most rapidly away from tlie storm before tbe wind has increased above
the point at which her movement becomes restricted, it is seldom that
she will come to any harm.

Sometimes a tropical storm moves so slowly that a vessel, if ahead
of it, can easily outpace it or, if astern of it, can overtake it. Since,
%owever, she is unlikely to feel seriously the affects of a storm so long
as the barometer does not fall more than 5 mb. (corrected for diurnal
variation) below the normal, it is recommended that frequent readings
should be made if the presence of a storm in the vicinity is suspected

or known, and that the vessel should continue on her course until the 10

barometer has fallen 5 mb., or tbe wind has increased to force 8 when
the barometer has fallen at least 3 mb. If and when either of these
events occurs, she should act as recommended in the following para-
graphs, until the barometer has risen above the limit just given, and

the wind has decreased below force 6. Should it be certain, however, 15

that the vessel is behind the storm, or in the navigable semicircle, it will
evidently be sufficient to alter course away from the centre,

In the northern hemisphere—(a) If the wind is veering, the ship

must be in the dangerous semicircle. A power-driven vessel should

proceed with all available speed with the wind 1 to 4 points (de- 20

pending upen her speed) on the starboard bow, and should subse-
quently haul round to starboard as the wind veers, thereby tracing
a course relative to the storm as shown by the pecked line in the
diagram. If a power vessel has insufficient room to make much

headway when in the dangerons semicircle she shonld heave to in the 25

most comfortahle position relative to the wind, preferably with the
wind on her starboard bow so thai she is heading away from the
centre of the storm.

(B) I the wind remains steady in direction, or if it backs, so that the

sliip seems to be nearly in the path (it is sometimes difficult to deter- 30

mine satisfactorily if indeed the ship is nearly in the path, particu-
larly if in the dangerous semicircle, because the wind does not always
behave according to rule) or in the navigable semicircle respectively
a power vessel should bring the wind well on the starboard quarte;‘

and proceed with all available speed, subsequently altering course to 35

port as the wind backs, thus tracing a course relative to the storm as
shown by the pecked line in the diagram.

In the southern hemisphere—(a) 1t the wind is backing, the ship
must be in the dangerous semicircle. A power-driven vessel should
proceed with all available speed with the wind 1 to 4 points (de- 40
pending upon her speed) on the port bow, and should subsequently
haul round to port as the wind backs, thereby tracing a course
relative to the storm, as shown by the pecked line in the diagram.
If a power vessel has insufficient room to make such headwa

she should heave-to in the most comfortable position relative to the 45

wind. preferably with the wind on her port bow so that she is heading
away from the centre of the storm.

{6) If the wind remains steady in direction, or if it veers, so that
the ship seems to be nearly in the path (it is sometimes difficult to
determine satisfactorily if indeed the ship is nearly in the path, 50
particularly if in the dangerous semicircle, because the wind does
not always behave according to rule) or in the navigable semicircle
respectively, a power vessel should bring the wind well on the port
quarter and proceed with all available speed, subsequently altering

course to starboard as the wind veers, thus tracing a course relative §3

to tbe storm as shown by the pecked line in the diagram.
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Nole.—In this diagram the isobars are shown as concentric circles about the
eye; in practice this is usvally the case within 160 miles or sa of the centre.
Outside this distance the isobaric form often loses its symmetry and strong
winds often extend farther on the polar side than on the equatorial,
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If there is insufficient room to run when in the navigable semicircle,
and it is not practicable to seek a safe and effective shelter before tbe
storm begins to be felt, a vessel should heave-toin the most comfortable
position relative to the wind and sea, bearing in mind the proximity
of land. )

If a ship finds that she is in the direct path of the storm and has no
room to run into the navigable semicircle as directed above, it should be
considered, bearing in mind possible recurvature, whether she should
endeavour to make her way into the ** dangerous’ semicircle (where
sbe may at lcast be better off than remaining in the direct patb of the 10
storm) and continue to steam to windward as fast as she can so as to
get as far as possible from the centre,

If in harbour, or at anchor, a seaman should be just as careful as at
sea in watching the shifting of the wind and estimating the movement
of the storm relative to himself, so that he may consider shifting his 15
berth with advantage or otherwise act according to circumstances.
It is usually preferable, however, to put to sea if this can be done in
sufficient time to avoid the worst of the storm. Riding out a tropicel
storm, the centre of which passes within 50 miles or so, in a harbour or
anchorage, even if some shelter is offered, is an extremely unpleasant 20
and hazardous experience, especially if tbere are other ships in com-
pany. Even if berthed alongside, or with special moorings and long
bridles in use, a ship cannot feel entirely secure.

Discretion must, of course, be used. In the case of a low-powered
or small vessel with, for example, insufficient warning to enable her to 2§
gain sufficient distance from the storm by putting out to sea, it will
be preferable to remain in a reasonably sheltered harbour. If at sea
and warning of an approaching storm is given and there is considered
to be insufficient time or sea roum to aveid the dangerous part of the
storm area, it may be advisable for vessels of tbis type to seek shelter. 3¢
In the China Sea, for example, there are so-called typhoon harbours
which are listed in the Admiralty Pilot. In all cases, however, the
mariner must use seamanship and initiative.

(3) Local modificatlon of the weather near the coast.—The
meteorological information given in Cbapter I takes little or no account 35
of local peculiarities of wind and weather due to coastal topography.
These local effects are often unpredictable, espeflally where the coast
bas many deep indentations. Nevertheless, the general character of
local topographical effects, in the vicinity of a given position, may
sometimes be predicted with the help of the following notes. 40

(i) If the coast is bordered by steep cliffs, or if there are higb
hills or mountains in tbe hinterland, approximately parallel
with the shore, onshore winds which are only slightly inclined
to tbe coastline are usually deflected so as to blow nearl
parallel with the coast, and they increase somewbat in speed. 45
This effect is particularly noticeable in a long strait not more
tban a few miles wide, and wbere the strait narmows tbere is
often a big increase of speed.

(iif When the wind is onshore and nearly perpendicular to the
coast, and there are high cliffs, there is usually a narrow belt 50
of contrary gusty winds close to the coast, )

(iii} An offshore wind is often squally on tbe Ice side of a hilly
coast, especially wben the wind is much cooler tban the sea
surface,

(iv) Land and sea breezes are generally prominent in settled fine 55
weather, especially in latitudes lower than 40° S. or N.
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The sea breeze blows {rom tbe sea to tbe land during the
daytime, and is generally strongest in the afternoon ; it
occasionally reaches force 5, and sometimes extends 20 miles
or more seaward.

The land breeze blows from the land to the sea. It does
not usually begin until a few hours after sunset, but may
continue for an bour or two after sunrise. It seldom exceeds
force 4, and does not usually extend more than & miles
seaward,

10 (vi When sea fog is general over tbe open sea, there is nearly
always better visibilily close to leeward either of a hilly
island or promontory, or of any land strongly heated by

Sn

the sun,
(vi) Radiation fog, whicb may form over land on quiet nights
15 with clear skics, sometimes spreads 10 miles or more sea-

ward. In icmperate latitudes it is usually most frequent in
autumn and winter,

(4) Forecasting s2a fod.—The most frequent type of fog in tbe
open sea is that causcd by relatively warm air flowing over a colder

20 sea. Warning of this type of fog may be obtained by frequent ob-
servations of air and sea surface tempetatures; if the sea temperature
falls below the dewpoint of the air, fog is almost a certainty. The
following procedure is recommended whenever the temperature of
the air is higher than, or about equal to, that of the sea, especially

25 at night when approaching fog cannot be seen until shortly before
entering it,

Sea and air {both dry and wet bulb) temperatures sbould be observed
at intervals of about & miles and tbe sea temperature plotted against
dewpoint. The dewpoint is obtainable from tables published in

30 various text-books, but at temperatures up to about 60° F. a close
enough approximation may be obtained by assuming it to be the
same amouut below the wet-bulb temperature as the latter is below
the dry-bulb temperature; for example, if the dry bulb reads 50° F.
and the wet bulb 45° the dewpoint is about 46°. If the curves of

35 sea temperature and dewpoint converge, fog may be expected by the
time at which they coincide.

The figure below represents conditions that might be found by a
low-powered-ship in abont long. 40° W. proceeding westward on the
appropriate lanc route for Halifax, Nova Scotia. At 2200 it would

40 become evident that there is a probability of running into fog in about
an bour's time, assuming tbat the sea temperature continues to fall at
about the same rate that it has done during the last 1} hours,
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From the appropriate chart of average sea surface temperatures it
can be seen wlhere a rapid fall of temperature may be expected, so
that if the dewpoint is within 5° or so of the sea temperature when
approaching the colder water zone, this will also give a fairly reliable
warning of fog, 5

1f it is desirable and practicable to escape from fog, a ship should
steer for warmer water which will again be evident from the charted
isothernis.

Fog, or very poor visibility, at sea may also occur in snow or heavy
rain, or in association with the passage of a warm front or occlusion, 10
or, when within 20 miles or so of land, it may occur as a result of
radiation fog extending from the land; in high latitudes in winter,
frost smoke may be met near land, when very cold offshore winds are
blowing, or near extensive ice. The method described above will not
give warning of these fogs, of which frontal fogs, though common in {5
middle latitudes, are neither so extensive nor so persistent in any one
locality, and the other fogs mentioned are rarely encountered far from
land (or extensive ice).
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WEST COAST OF
SCOTLAND PILOT

CHAPTER I

GENERAL INFORMATION. —IcE.—CURKRENTS.- TIDAL STREAMS.—SI1G-
NALS. —SUBMARINE CABLES —AIR L16HTS.—LIFE-SAVIRG. —UNIFORM
SYSTEM OF BUovAGE. —MUEASURED DISTANCES., COMMUNICATIONS.—
STANDARD AND SUMMER TI3Fs.— FUEL,  QUARANTINE. —FISNERIES.—
GESTRAL DMIRFCTIONS, - CrimATE AND WEATIHER,

GENERAL INFORMATION. —Scotland, the northern part of
the sl of Great Britain, lies between the parallels of 54° 38" and
A8 40 N, latiticle, and the meridians of 1° 46" and 6% 14’ W,
longitude.

PPhysical features.—The southem part of Scotland, extending &
betwern Galloway and Ayr, in the west, and Berwickshire and
I Lacddingtonshire, in the east, is a belt of high ground, known as the
Southern Uplands. The mountains are flat-topped, with broad round
shoulders and smooth grassy slopes, forming irregular groups. Mount
Merrick, 2,764 feet (842m4) high, situated about 25 miles castward of
Corsewall pomt the northern end of Rmn‘s of Galloway, is the highest
point.

The central plain, lying between the Southern Uplands and the
Highlands, is a broad valley, in which there are several more or less
abrupt and isolated hills. 15

The Highlands of Scotland lie northward of a line drawn from
Helensburgh, at the mouth of the Clyde, to Stonehaven, Kincardine-
shire, and are a mountainous tract built up largely of crystalline schists
and granite rocks. The mountains, which form irregular groups, are
massive und generally flat-topped, while there is no great disparity of 20
height among the sunmits of any individual group. The greatest
elevation reached is 4,400 feet (1341™1) in Beinn Nevis,

The area of Scothnr_l including its islands, is 29,796 square miles.
The Highlands are intersected from south-west to north-east by
the Great Glen, which probably occupies a line of dislocation. 25
The western coast of Scotland presents an almost uninterrupted

succession of deep indentations and bold rock_v cliffs and headlands.
A chain of islands, known as Hebrides or Western isles, stretches
almost uninterruptedly parallel with and at shert distances Irom the
coast. 30

¢
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2 , GENERAL INFORMATION—ICE [Chap. L.

Firth of Clyde separates Isles of Aman and Bute from Ayrshire,
and the counties of Argylli and Dunbarton froin that of Renfrew,
Arms of the sea, to which the name of lech has been given, penetrate
the western coast far inland. The largest of these, southward of Rubh'

5 Ré, are Loch Long, at the head of Firth of Clyde; Loch Fyne and
Loch Linnhe, the latter being the south-western approach to the
Caledonian canal; Lochs Carron, Torridon, and Gairloch.

The western coast of Scotland, hetween Rubh’ Ré and Loch Inchiard,
about 40 miles north-eastward, is bold, rocky, and deeply indented hy

10 loclis, in which lie numerous islands, Tlie principal lochs on this part of
the coast are Lochs Ewe, Broom, and Laxford.

The coast between Loch Inchard and Cape Wrath, about I0 miles
north-north-eastward, is clifiy, with a sandy bay near the middle,
and, as Cape Wrath is approaclied, the red cliffs of the promontory are

15 broken into rugged indentations, none of which is sufficiently deep to
afford shelter.

The land within Rubh® Ré and Loch Inchard is a succession of
mountainous groups, all of which are varied in outline, but that
between Loch Inchard and Cape Wrath is not so elevated, and althiough

20 some mountains rise to elevations of over 1,500 feet (457m2), they are
generally smooth in outline and ill-defined.

Hebrides, or Western isles, form two groups, viz., Outer and Inner
Hebrides. Outer Hebrides, extending from Barra head to Butt of Lewis,
arc separated from Inner Hebrides by the Sea of the Hebrides and

23 The Minch,

Outer Hebrides comprise about twenty islands, and a great many
slets and rocks.

Inner Hebrides include Islay, Jura, Colonsay, Mull, Tiree, Coll,
Small isles, Skye, and numerous smaller isles. These islands shelter

30 the channels between them and the coast of Scotland, so that it is
pussible to avoid the heavy Atlantic sea during gales for a considerable
distance. In fact, for vessels able to go through Crinan canal, joining
Loch Fyne to Sound of jura, smooth water may be secured from
Glasgow nearly as far as Stornoway.

35 Owing to the sterile nature of the country of the Highlands and
Inner Hebrides, it is sparsely inhabited, and devoted to the breeding
of stock, whereas in the Lowlands, where coal, iron, and other minerals
exist, there is a large population.

Local magnetic anomaly.—Local magnetic anomaly mayv be

4 experienced in Kilbrannan sound, in the vicinity of Rockall. In East
Lach Roag, in Stornoway harbour, and off Muck and Canna islands;
for details se¢ the body of this volume.

Population.—The population of Scotland was 5,006,415 in 1951.

Rivers.—The only river of any eonsequence on the western coast

45 of Scotland is the Clyde,

Ports.—The principal mercantile ports on the western coast of
Seotland are almost all within Firth of Clyde, and though northward
of this firth the lochs form magnificent natural harbours, there is but
little trade. In many cases the lochs are too deep for convenient

50 anchorage, but, from the general rugged and mountainous nature of
the country, they afford some very fine scenery.

ICE.—Ice has been reported at times near the British isles. In
July, 1902, some fishermen encountered a piece of ice, about 50 {eet
(15m2) in length and 2 feet (0m6) high, on the western side of the

55 Island of Mull
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Ice reports.—Codes.—The codes used in transmitting information
concerning 1ce conditions, are given in the Admiralty List of Radio
Signals, Volume V.

Ice accumulation on ships.—In certain weather conditions ice
accumulating on the hulls and superstructures can be a serious danger 5§
to ships.

Ice accumulation may occur from three canses:i—

(i) Fog with freezing conditions, including frost "smoke".

(i) Freezing drizzle or freezing rain.

(iii) Sea spray or sea water breaking over the ship when tlie air 10
temperature is below the freezing point of sea water (about
28:6°F.).

The weight of ice which can accumulate from causes (i) and (ii)
may increase to such an extent on the rigging that it is lable to fall
and endanger those on deck. It is, however, small in comparison with 15
the weight of ice accumulating in tough weather with low temperatures,
when large amounts of spray and often heavy seas, break over a
vessel.

When the air temperature is below the freezing point of sea water
and the ship is in lieavy seas, considerable amounts of water will freeze 20
on to the superstructure and those parts of the hull which are insuffi-
ciently above the water line to escape being frequently washed by the
sea. |'he amounts so frozen to surfaces exposed to the air will rapdly
increase with falling air and sea temperature, and might in extreme
cases lead to the capsizing of the vessel.

The dangerous, conditions are those in which gale-force winds last
for several days in association with air temperatures of 20°F, or lower.
These conditions will normally occur when the wind direction lies
between east and west through north, but the important factor is that
the direction inay be any that will transport sufficiently cold air. The 30
prudent course in these circumstances is, therefore, to steer towards
the warmer water, if possible, or to seck shelter, as soon as possible
after the gale begins. Some indication of the conditions likely to oceur
can be obtained by observing the rate of fall of the harometer at the
onset of strengtheniug winds from a cold guarter, together with, if 33
possible, observations of air and sea temperatures,

e
(-1

CURRENTS.-- lu the North Atlantic Qcean, castward of about
the 46th meridian, the Gulf stream ceases to be a well-defineil current.
Thence it weakens and widens by fanning out np the castern side of
the Great Bauk of Newfoundland. The resulting wide north- 4
casterly and casterly flow is directed across the ocean towards the
British Isles and the adjacent European coasts and is known as the
North Atlantic current.

The more northerly part of this wide current, carrying water of
relatively high temperature, derived from the Gulf stream, flows in a 43
general north-easterly direction past the western coasts of the Hebrides
and Shetland isles and thence to the coast of Norway, which it meets
in about lat. 627 N.

While the general trend of the surface current in the open oceans is
in the direction above stated, the actual current experienced in the 50
region of the North Atlantic current may set in any dircction at any
time of the year. This is due to the fact that the currents are almost
wholly caused by wind, which is very variable at all scasons and may
blow in any direction, thongh winds from westerly directions pre-
dominate over the year as a whole. The resultant direction of the 55
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North Atlantic current is likely to be the most in evidence after con-
tinued south-westerly or westerly winds, or gales from these direc-
tions.
The prevailing south-westerly wind causes, on the average, a weak
& north-east-going current off the west coast of Scotland; as the land
is approachied the carrent changes direction and there is, northward
of Tiree and Coll, a weak current running in a north-north-easterly
direction off the onter side of Outer Hebrides, and through Sea of the
Hebrides, Little Minch and North Minch; further southward the

] eurrent appears to divide and to run in a north-easterly direction into
Firtih of Lorne, and in a south-easterly direction towards North
channel, Northward of Outer Hebrides the current furns eastward and
runs, across the northern entrance to North Minch, towards the
Orkneys (see chart No. 5057 in the Tidal Stream Atlas).

15 Off the woestern coast of Scotland and in the region of the Hebrides,
the water movement actually experienced at any time is the resultant of
the wind-produced current and the tidal stream.

The current is usvally negligible, but may be sufficiently strong to
affect navigation during periods of strong and long-continued south-

20 westerly and westerly winds, During periods of strong and long-
continued north-easterly and easterly winds the direction of the
current may be reversed. Generally speaking, as the directions of the
current and the tidal stream are similarly affected by the trend of the
coast, the current runs in a direction either with or against the stream,

25 and causes a small increase in the duration and rate of the stream
runuing in its direction, and a corresponding decrease in the stream
in the opposite direction.

Currents caused by wind, heavy rain, or melting snow, may have
a considerable effect on the tidal streams in the firths and lochs, It

30 must, for instance, be supposed that if water is driven north-eastward
into Firth of Lorne, hy strong and long-continued south-westerly
winds, though the current be inappreciable in the outer part of the
firth, its rate increases a3 the fairway narrows, so that there is an
appreciable in-going current in Lynns of Lorne and Morvern and in

35 Loch Linnhe; no definite information is available regarding currents of
this nature. When the snow is melting in the spring, and during and
after long periods of heavy rain, out-going currents, which may be of
considerable strength, run in the lochs, and it is evident that the
strength of such a current varies with the drainage area of the loch, its

40 width, and the width of its entrance. In wide lochs, with wide entrances
and relatively small drainage areas, such as Loch na Keal in the western
part of Mull, the current is weak and of little importance, hut in long
narrow lochs with large drainage areas, such as Lochs Linnhe and Eil,
it may be so strong that the duration and rate of the out-going tidal

45 stream are naturally increased, and the in-going stream correspondingly
reduced, or, in extreme cases, the stream may run continuously out-
wards; in the narrow entrances to lochs, such as Caolas Mhic Phadruig
4at the entrance to l.och Leven, and in the narrow channels between
lochs, such as Corran narrows, where the tidal streams run very

50 strongly, there is, however, probably always suine in-going stream.
When describing the tidal streams in lochs where there may be a
strong out-going current attention is directed to these remarks.

TIDAL STREAMS.—\Where time references are given in the Tidal
Stream information [e.g. The east-going streami beging —0300 Strom-
35 ness (—0450 Dover)], they are always given in four-figure groups, in
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which the first two figures are hours and the last two are minutes:
the references are to the nearest five minutes.

References preceded by a minus (—) sign are intervals before high
water; those preceded hy a plus (-} sign are intervals after high water.

The second time reference to Dover, in brackets, is only given in
the area covered by the charts in the Atlas of Tides and Tidal streams,
British Istands and Adjacent Waters.

There are certainly streams of perceptible strength out to, and
perhaps beyond, the 100 fathoms line westward of the British islands,

oy

but the information availahle regarding them is fragmentary. The 10

streams at sea westward of Ireland have been inferred from observa-
tions obtained in the approach to the English channel and westward
of the southern islands of Outer Hebrides (see page 311); at the latter
position, in 57° 00" N., 87 53" W,, the strcam is more or less rotatory

clockwise; it is weakest, spring rate 0:3 knot in a direction about 7.

295°, +0220 Dover; strongest, spring rate -7 knot in a direction 025°,
—0610 Dover; weakest, spring rate (-5 knot in a direction about 150°,
—0300 Dover, and strongest, spring rate 0°7 knot in a direction 215°
—0100 Dover. About 200 miles farther northward, at a pesition in

s

60° 20" N., 8% 54’ W., the stream is also more or less rotatory clockwise; 20

it is weakest, spring rate 0-2 knot in a north-narth-westerly direction,
—0450 Dover; strongest, spring rate (-6 knot, in a direction 050°,
—0150 Dover, weakest, spring rate 0-3 knot in a south-south-easterly
direction, 40210 Dover, and strongest, spring rate 0-8 knot in a

direction 230°, 40435 Dover. The times at which the stréeams at these 25

stations are strongest, in north-easterly and soutli-westerly directions,
differ by about 4§ hours; interpolation hetween these weak rotatory
streams 1s of no practieal value, and though, westward of Scotland, the
streams santhward of about lat. 587 N. may be assumed to run about

as at a position in 57° 00' N., 8° 53’ W., between that fatitude and 3¢

about lat. 60° N. they must be considered unknown (sez also page 310),

Between Tory island and the southern point of Outcr Hehrides the
streams arc also weak and more or less rotatory clackwise, but became
gradually stronger and more rectilinear nearer the Sea of the Hebrides

and the entrance to North channel, In very general terms, the streams 3:

near the western coast of Scotland may be divided into two sections:
southward of Tiree and Mull the streams run about as in North channel:
in general northerly directions during the North channel north-west-
going stream (which begins H.W. Dover), and in general southerly
directions during the North channel sonth-east-going stream (which 4
begins —-0600 Dover) ; farther northward the streams tun in about the
direction of the coast and north-going and south-going streams meet
and separate in localities which vary from hour to hour.

The streams off the coast are not, as a rule, of any great strength,

but in certain channels between the islands, and between the islands &

and the mainland, their rates are extraordinarily great, up to as much
as about 10 knots at springs. Further, near the salient points of the
coast, and in the neighheurhood of the many islets and dangers, where
the depths change suddenly, the streams run strongly, with eddies of
great strength and very violent and heavy races and overfalls, g

The streams off the western coast of Scotland are shown on the
charts in the West Coast of Scotland Pocket Atlas of Tidal Streamns,
and in the Atlas of Tides and Tidal Streams of the British Islands,
1946 Edition.

The streams are referred to according to the directions towards 55

which they run, hut inay be called in-going and out-going in the lochs,
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SIGNALS.—Storm signals.—The display of a visual gale warning
signal indicates that a gale is expected within twelve honrs, or is
already in progress, in the coastal sea area on the landward boundary
of which the station fiying the cone is situated. Thus a cone hoisted

5 at Hartland would indicate a gale warning in operation for the sea
area Lundy. (In this context the term “gale” refers to a mean wind
of Force 8 or above, or a wind gusting to Force 9, in the Beaufort
Seale,

The) cone signal will be lowered when the wind is below gale force

10 4nd a renewal of gale-force winds is not expected within six hours, so
that the cone signal is left flying during a temporary abatement of a
gale if a renewal is expected.

The coastal sea areas are those, designated for use in the preparation
of weather forecasts for shipping and for dissemination through the

15 medium of B.B.C. and G.P.O. coastal radio station broadcasts, which
abut the coasts of the United Kingdom.

The North cone (point upwards) is hoisted for gales from any point

' north of the east—west line,
The South cone (point downwards) is heisted for gales from any point
20 south of the east-—west Iine,

When the direction of the gale is expected to change from the
northern side to the southern side of the sast—west line, the north
cone is lowercd and the scuth cone hoisted. Conversely, when the
direction of the gale is expected to change from the southern to the

25 northern side of the east—west line the cone is changed accordingly.

Inshore mariners, for whose benefit the visual gale warning service
is primarily intended, are advised that a displayed cone signal now
relates solely to the operation of a local sea area gale warning, Informa-
tion given by these cone signals is to he regarded only as supplementary

' 30 to the more detailed weather bulletins for shipping which are regulirly

' broadeast from B.B.C. and G.P.O. radio transmitters.

‘ Full information about the distribution of storm signals and other
l

e
s K

meteorological information by radio is given in the “Admiralty List
of Radic Signals.” Details of Distress signals are given in the

35 Admiralty List of Liglts.

| Storm signals are displayed, by day, at the following stations in the
area covered by this volume:—Mull of Galloway lighthouse, Port-
patrick, Corsewall Point lighthouse, Ayr, Ardrossan, Mull of Kintyre,
Campbeltown, Kildonan, Rbinns of Islay lighthouse, Rubha a’ Mhail

40 lighthouse, Eilean Glas, Stornoway, Rubh” R¢ lighthouse, Point of
Stoer lightbouse, and Cape Wrath lighthouse.

Signals shown by light-vessels and certain lighthouses.—
Details of signals shown by light-vessels and certain lighthouses in
the area covered by this volume are given in Admiralty List of 1.ights,

45 Volume 1.

Pilot signals.—The following signals are to be shown by any
vessels requiring a pilot on the coasts of the United Kingdom :—

By day: (1} The Pilot jack (Union Jack with white berder) hoisted

at the fore.
50 or (2) The pilot signal PT of the International Code.
or (3) The International Code flag G with or without the
code pennant over it.
or (4) The distant signal, consisting of a cone point upwards,
having above it two balls or shapes resembling balls,
55 At night: (I) A blue light every fifteen minules.
or (2) A bright light, flashed or shown at short or frequent
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intervals just above the bulwarks, for about one
minute at a time.

These signals must only be used by vessels when pilots are required
on board them.

At certain ports in the British isles a vessel requiring a pilot, in &
thick or foggy weather, should sound the letter G in the Morse code
on tbe whistle or fog horn. »

Slgnals to be made by vessels when inconvcuienced by search-
lights.—In the event of the navigation ofa vessel being inconvenienced
by the glare from scarchlights near a port in the British Empire, she 10
should make the International Code signal ZO (—=—.im=—) by
lamp and by whistle, siren or fog horn.

Both the light and sound signals should be employed, whenever
possible, and should be repeated until the inconvenience is removed.

Only real urgency should necessitate the usc of this signal, as, unless 15
the vessel be actually in the rays of a searchlight, it is not possible for
the operators to know which projector is affected.

This signal is designed to assist Mariners; no liability whatever will
be admitted,

This signal should also he used in similar circuinstances near ports 20
in other countries.

Slgnals for vessels runnlng speed trials.—Flag A of the Inter-
national Code of Signals (white swallow-tailed flag with a blue fly),
when flown by H.M. or other ships in the vicinity of any measured
distance on the ecoasts of the Britisli isles, indicates that such vessels 25
arc running speed trials on that measured distance.

For mutual safety, all other vessels, bath steam and sailing, should
endeavour to keep out of the way while these trials are in progress.

SUBMARINE CABLES.—The following Articles are taken from
the International Convention for the protection of Submarine Telegraph 30
cahles, of 14th March, 1884.

II. It is a punishable offence to break or injure a submarine cable,
witfully or by culpahle negligence, in such manner as might interrupt
or obstruet telegraphic communication, either wholly or partially, such
punishment being without prejudice to any civil action for damages, 35

This provision does not apply to eases where those who break or
injure a cable do so with the lawful object of saving their lives or their
ship, after they have taken every necessary precaution to avoid so
breaking or injuring the cable.

V. Vessels engaged in laying or repairing submarine cables shall 46
conform to the regulations as to signals which have been, or may be,
adopted by mnutual agreement among the High Contracting Parties,
with the view of preventing collisions at sea.

When a ship engaged in repairing a cable exhibits the said signals,
other vessels whieb see thein, or are able to see them, shall withdraw 44
to or keep beyond a distance ol one nautical mile at least from the
ship in question, so as not to interfere with her operations.

[ishing gear and nets shall be kept at the same distance.

Nevertheless, fishing-vessels which sce, or are able to see, a telegraph-
ship e\hll:ntmg the said signals, shall be allowed a period of twenty- 50
four hours at most within which to obey the notice so given, during
which time thiey shall not be interfered with in any wav.

The operations of the telegraph-ships shall be completed as quickly
as possible.

VI. Vessels which sce, or arc able to see, the buoys showing the 54
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position of a cable when the latter is being laid, is out of order, or is
broken, shall keep beyond a distance of one-quarter of a nautical mile
at least from the said buoys.

Fishing nets and gear shall be kept at the same distance.

s VII, Owners of ships or vessels who can prove that they have
sacrified an anclior, a net, or othier fishing gear in order to avoid
injuring a submarine cable, shall receive compensation from the owner
of the cable.

In order to establish a claim to such compensation, a statement,
1¢ snpported hy the evidence of the crew, shonld, whenever possible,
be drawn up immediately after the occurrence; and the master must,
within twenty-four hours after his return to or next putting into port,
make a declaration to the proper authorities,
The latter shall communicate the information te the Consular
15 authorities of the country to which the owner of the cable belongs.
Caulron. Cautionary notes appear on many charts, calling attention
to areas in which there are submarine telegraph cahles; these areas arc
indicated by pecked lines on the charts,
Every care should be taken to avoid anchoring in such areas, even

20 though there may be no specific prohibition against so doing, in view
of the serious interference with communications which results from
damage to submarine cahles. Equal care should be taken whenever
the symbal for a submarine cable (a wavy line) is shown on the chart.

Danger involved in cutting a submarine cable to clear anchors or fishing

25 gear. In the event of any vessel fouling a submarine cable, every effort
should be made to clear the anchor or gear by normal methods; should
these efforts fail, the anchor or gear should be slipped and abandoned
without attempting to cul the cable. High voltages are, or may be fed tnlo
cerlain submarine cables; serious risk exists of loss of life due to electric

‘ 30 shock, or at least of severe burns if any atlempt to cul the cable is made.
No claim in respect to injury or damage sustained through such
interference with a suhmarine cable will he entertained.

Compensation for anchors or fishing gear sacrificed in order to avoid

injuring a submarine cable can be claimed under the Submarine

35 Telegraph Act of 1885 (Schedule of Subinarine Telegraph Convention,
Article VII).

AIR LIGHTS.—Mariners are warmned that lights (with definite

characteristics) which are not ordinary navigational aids, may be
exhibited for the use of aircraft from structures situated near the

40 coasts described in this volume.

These lights are often of great luminous power and clevation and
may be the first lights or looms of lights sighted when making a landfall
at night; they normally have the following characteristics:—

{a) Iilashing white (revolving beam type).
45 {These lights are usually screened from seaward, but the
loom of such lights may be seen hy ships.)
or (b} Alternating flashing white and green (revolving beam type).
or (¢) Flashing two-leiter groups in the Morse code, in red or green,
Note:—Re (c) above:

30  Although the groups made by these lights may have quite definite
meanings in the International Code of Signals, their significance is to
be disregarded.

The fact that the lights are red or green in colour, and flask witb
mechanical regularity, should prevent them being mistaken for signals

46 from shore signal stations or ships.




Chap. 1.] LIFE-SAVING 9

LIFE-SAVING.—Lifeboats and life-saving appliances form the
principal means adopted for saving life; the stations wliere these are
maintained are listed hereafter and are mentioned in their appropriate
places in this volume.

The line-throwing apparatus, the principal life-saving appliance, can 3
often be used with effect when a lifeboat is not available; its success,
however, depends largely upon an intelligent co-operation on the part
of the crew of the stranded vessel.

Signals,—In accordance with the International Convention for the
Safety of Life at Sea, 1948, Chapter V, Regulation 16, the following i0
signals shall be used by life-saving stations when commiunicating with
ships in distress and by ships in distress when communicating with
life-saving stations:—

(a) Replies from shore station to distress signals made by a ship:—

Signal Signification 15
By day.—W hlte smoke signal. “You are seen—assistance will
By night—White star rocket. be given as soon as possilile.”

(&) Landmg signals for the guidance of small boals bringing away the
crew of @ wrecked ship:—
Signal Signification 20
(i) By day.—Vertical motion of a}
white flag or the arms.

By night.—Vertical motion of a
while light or flare. A range (indi- }"This is the best place to land.”
cation of direction) may be given
by placing a steady whife light or
flare lower and in line with the
observer,

(ii) By day.—Horizontal motion of a
white flag or arms extended hori- 30
zontally. “Landing here highly
Bv night.—Horizontal motion of dangerous.”
a white light or flare.

(iii) By day.—Horizontal motion of )
a white flag, followed by the plac- 35
ing of the white fiag in the ground
and the carrying of another white | “Landing here highly dan-
flagin the direction to be indicated. L gerous. A more favourable

By night.—Horizontal motion of location to land is in the
a wihite hght or flare, {ollowed by direction indicated.” 40
the placing of the while light or
flare on the ground and the carry-
ing of anotlier wihile light or flare
in the direction to be indicated.

4

(€) Signals to be employed in connection with the use of shore life-saving 45
apparatus—
Signal Significalion
I'n general:—"' Affirmative.”
(i) By day. Vertical motion of a| Specifically.—

white flag or the arms. “Rocket line is held.” 30
By night—N\ertical motion of a “Tail block is made fast.”
white hgl.t or flare, “Hawser is made fast.”

“*Man 15 in the breeches buoy.’
“Haul away.”
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(i1) By day.—Horizontal motion of a

white flag or armns extended hori- | [# general.—''Negative."
zontally, Specifically :—
By night—Horizontal motion of “Slack away."”
& a while light or flare. “Avast hauling.”

COASTGUARD SERVICE.—The Coastguard service is main-
tained primarily for the preservation of life in cases of shipwreck and
distress at sea ; for this purpose they keep a look-out for vessels
(including aircraft) in distress or difficnlties, and render assistance

10 ¢ither by life-saving appliances or by informing authorities who are
in a position to assist. All coastguard stations are in direct communi-
cation with the telegraphic and telephonic systems, Particulars of
the type of watch kept at the stations embraced by this volume are
given below and are mentioned in the appropriate places in the body

15 of this work,

Signals. (a) Signals for calling out Life-saving Appliances amd

Lifeboats ' —
Signal Signification
{i) One explosive sound signal L.5.A. company to assemble.
20 {maroon) showing a while star
on bursting.

fii) Two explosive sound signals Lifeboat crew to assemble.
(maroons) showing green stars
on bursting,
25 (iii) Three explosive sound signals L.S.A. company and lifeboat
(maroons), the first showing crew to assemble,
a white star and the second
and third showing green stars
on bursting.
30 (b) Signals for warning off ships observed to be standing into danger:—
In the event of the coastguard observing a vessel standing into
danger, they will endeavour to warn the vessel by using one or
other of the following signals:—
(i) The International Code signal JD.

35 (i) The letter U in the Morse code by lamp, foghorn, whistle, etc.
1f it should prove necessary to attract the attention of the
vessel to the signals, the coastguard may fire . —

(1) a rocket showing whife stars on bursting.
(2) a Coastguard light, or
40 {3) an explosive sound signal (i.e. sound rocket or maroon).
List of Coastguard and Life-saving stations.—In the list of
stations given below, the following abbreviations are used to denote
the type of watch kept and particulars of the life-saving apparatus
maintained:—
45 {a) Type of watch:—

Abbreviation Signification
C.W. Constant watch by day and night.
C.N.W. Constant night watch.
In fine weather, constant watch is kept from
50 2200 to 0600 from March to October inclusive,

and from 2200 to 0700 from November to
February inclusive. During other hours an
occasional look-out only is kept.
In bad weather, constant watch is kept by day
55 and night.




Chap. 1.] UNIFORM SYSTEM OF BUOYAGE 11

O.L. Occasional look-out.

In fine weather, an occasional look-out is kept
during the day only.

In bad weather, constant watch is kept by day
and night.

Nofe: "C.W.”, "C.N.W.”" and “O.L."” stations are
under the charge of and are manned by the
regular personnel of H.M. Coastguard; the tele-
phone is always attended whether or not watch
15 set. 1

© Aux, Auxiliary station.

Watch is only kept during certain defined conditions
of bad weather.

Note: “"Aux." stations are under the charge of and
are manned by members of the Coust Life-saving 15
Corps. The telephone is only attended when
watch is set.

Gy

Nd, Life-saving station only; no watch kept.
(b) Life-saving apparatus:—
Abbreviation Signification (life-saving apparatus) 20
A Rescue rocket— Hawser—Full whip.
Al  Rescue rocket—Full whip.
A2 Rescue rocket—Ilalf whip.
B 12-pounder pistol—Hawser—Full whip,
B.1 12-pounder pistol—Full whip. 25
C §-pounder pistol—Hawser—TFull whip.
C.l 6-pounder pistol—Full whip,
C.2 @-pounder pistol—200-fathom whip.
C3 8-pounder pistol—Hal whip.
D 2-pounder pistol- ~Hualf whip. 30
D.2 2-pounder pistol—Grass line.
109 1-pounder pistol—Jackstay—Half whip.
E.I 1-pounder pistol—Half whip.
E.2 1-pounder pistol—Grass line.
No L.S:A. Watchkeeping station only; no life-saving apparatus 35

maintained.

Portpatrick (C.\WW.) (A); Ballantrae (Nil) (D); Girvan (Aux.) (C.2);
Ayr (Aux.) (A); Ardressan (Nil) (13.1); Bute (Nil) (D); Kildonan
(C.N.W.) (A); Lochranza (Nil) (D); Cleats Point (Aux.) (Nil);
Campbeltown (Nil) (C.1); Sanda Island (Nil) (C.3); Southend (C.N.W.) 40
{A); Craighouse (Nil) (1D); Port Ellen (Aux.) (A); Mull of Oa (Nil) (D):
Porlnahaven (Anx.) (ID); Port Charlotte (Nil) {A); Kilchoman (O.L.)
(D); Colomsay (Aux.) (C.2); Oban (Nil) (C.1); Tobermory (Nil) (A):
Kilchoan (Nil) (C.2); Ardnamurchan (Aux.) (Nil}; Tiree (Aux.} (A);
Coll (Nil} (A); Castlebay (Aux.) {A); Loch Boisdale (Nil) (A); Loch 45
Maddy (Nil) (A); Rodel (Aux.) (Nil); Tarbert (Nil) {B.1); Stornoway
(C.W.) (A); Portnaguran (Nil) (C.2) Kyle (Nil) (D); Duntulm {(0.L.)
(D); Portree (Nil) (A); Eist (Neist) Point (Aux.) (Nil); Dunvegan
(Nil) (B); Mallaig (Aux.) (A.2); Gairloch (Nil) (A); Ullapool (Nil) (A);
Loch lnver (Nil) (A.1); Kinlochbervie (Nil) (B.1); Sheigra (Aux.) (Nil) 50
and Cape Wrath (Nil) (D).

Lifeboats are stationed at the following places:—Portpatrick, Girvan,
Troon, Campbeltown, Port Askaig, Barra, Sternoway and Mallaig.

UNIFORM SYSTEM OF BUOYAGE.—The four coloured
diagrams facing pages 12-I3 illustrate the Uniform System of 55
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Buoyage agreed at the ILondon Conferences of 1933 and 1936. The
following article gives details of this system as interpreted by the
nation concerned. The following uniform system of buovage is that
adopted on the coasts covered by this velume —

5 Lateral system.—The mariner approaching the coast, having fixed
his position, must note the direction &f the main flood stream, For the
waters micluded in this volume, the direction of the main flood streant
is deemied to be that flowing towards Cape Wrath north of Mull of
Kintyre, towards the Irish Sea in North cliannel, and in a northerly

16 direction in Firth of Clyde,

The term “starboard hand" shall denote that side which would be
on the right hand oif the mariner either going with the main flood
stream or approaching a harbour, river, or estuary from seaward.
The term "‘port hand” shall denote the left hand of the mariner in the

15 same circumstances.

Buoys marking the same side of a channel, estuary, or tide-way,
may be distinguished from each other by numes, numbers (com-
mencing from seaward, odd to starboard, evén to port) or letters,

Starboard hand buoys.—Starboard hand buoys are conical in shape

20 and are painted black or black and white in cheguers. The topmark
(if any) is a black cone or, for purposes of differentiation except at
the entrance to a channel, a black diamond. If lit, a white flashing
light, having one, three or five flashes, is exhibited. Green lights are
not exhibited from starbeard hand marks in the British Isles.

25  Port hand buoys.—Port hand buoys are can-shaped and are painted
red or red and white in chequers. The topmark (if any) is a red can,
or, for purpoeses of differentiation except at the entrance to a channel,
ared T. If lit, a red flashing light, having any number of flashes
up to fowr, or a white flashing light, having two, four or six flashes, is

30 exhibited.

Middle ground buoys.—Middle ground huays are spherical in shape;
if the main channel lies to starboard, or if the channels are of eqgual
importance, they are painted i red and white horizontal bands; if
the main channel lies to port they are painted in black and white

35 bands. When topmarks are carried, if the inain channel lies to
starboard the outer end buoy is distinguished by a red can, and the
inuer end bucy by a red T; if the main channel lies to port the outer
end buoy is distinguished b) a black cone, and the inner end buoy
by a black diamond; if the channels are of equal importance, the

40 outer end buoy is distinguishod Iy a red sphere, and the inner end
buoy by a red cress. If lit, their lights are either white or red
and are distinctive as far as possible; neither the colour nor the
phase of the light are such as to lead to uncertainty as to the side
on which the buoys must be passed.

45 Mid-channel Uuoys.—Mid-channel buoys uare where possible of
distinctive shapes, being neither conical, can, nor spherical; they are
painted in black and white, or red and white, vertical stripes. If a
topmark is carried it is distinctive in shape, being neither cone, can

| nor sphere; if lit, their lights differ from other lights in the vicinity.

\ 30 Isolated danger buoys.—Buoys marking isolated dangers are
spherical in shape, and are painted in wide black and red horizontal
bands which are separated by a narrow white band. [If a topmark is
carried it consists of a sphere painted black or red, ar half biack and
hialf red horizontally ; if 1it, they exhibit white or red flashing lights,

45 Landfull buoys—(Fairway marks in the diagram). These buoys,
which serve to indicate the scaward approach to a harbour, river or




DIAGRAMS ILLUSTRATING THE UNIFORM SYSTEM OF BUOYAGE
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estuary, are similar in shape and colour to those which may be used
for marking mid-channels (see above); if lit, they will exhihit fashing
lights.

Miscellaneous buoys.—Buoys marking spoil grounds or sewer out-
falls, are not considered as navigational buoys but are generally
of the appropriate shape as for channel marking; they are generally
painted horizontally, the upper half yellow and the lower black.

Buoys intended for moorings or other purposes not included above,
may be of any shape or colour other than gréen, according to the
discretion of the authority within whose jurisdiction they are laid,
but not such as might lead to confusion with buoys whose purpose is
defined above.

Quarantine-ground and Transition marks are not used in these
waters.

Buoys marking submarine telegraph cables are usually black with
the word " Telegraph ** painted on them in white letters.

Sound bueys.— Buoys ntted with sound signal devices will have, if
practicable, the characteristics appropriate to their position in
accordance with the foregoing rules.

Spar buoys.—Spar buoys are varely used but may be found in
some ports; their colour generally conforms to the rules for channel
marking, see diagrams,

Caution.—In certain cases slight modification to the above rules
may be found where local circumnstances make it desirable. LFull
particulars will be found in the appropriate place in the body of this
hook which should invariably be consulted.

Marking of wrecks.—Green is the colour used for all purposes
connected with wreek-marking, viz.:—For vessels, buoys, daymarks,
liglits, &c.; vessels and buoys have the word ""Wreck™ painted on
them in white letters on a green ground.

The characteristics of vessels and buoys given hereafter apply to
wreck-marking in the open sea; the system is followed in estuaries,
rivers, harbours, &c., unless the authority having jurisdiction in the
locality, in their discretion, determine otherwise.

Wreck-marking buoys:—

(@) To be passed on the mariner’s port hand—
A can-shaped buoy, and, if lighted, a green light exhibiting
(wo flashes.
(3) To be passed on the mnariner's starboard hand—
A conical buoy, and, il lighted, a green light exhibiting three
Jashes,
{e} To be passed on either side—
A spherical buoy, and, if lighted, a green light exhibiting one
Jlash.
Wreck-marking vessels:—
I.  Lights, exhibited between sunset and sunrise:—
(@) To be passed on the mariner's port hand—
Two green lights, disposed vertically, not less than 15 feet
{4m6) above the hull.
{(6) To be passed on the mariner's starboard hand—
Three green lights, disposed vertically, not less than 9 feet
(297) above the hull.
(c) To be passed on either side—
Four green lights, placed in pairs on each end of a crossyard
not less than 15 feet (4m6) or more than 25 feet (7m6)
apart horizontally ; the lights of each pair to be disposed
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vertically, the lower light of each pair being not less
than 15 feet (4m6) above the bull.
Note. The ordinary riding light for a vessel at anchor 1s not exhibited.
II.  Shapes:—Bctween sunrise and sunset green balls or shapes
are displayed corresponding in number and arrangement
to the green lights.
111.  Fog signals, rung on a deep-toned bell at intervals of not
more than 30 seconds—
(@) To be passed on the mariner's port hand--2 strokes in
10 siiccession.
(5) To be passed on the mariner’s starbeard hand—3 strokes
in succession.
{¢) To be passed on either side—4 strokes in succession,
Marking of danger arcas.—Danger areas are marked by conical
15 buoys, which should be left on tbe starboard hand, or can buoys,
which should be left on the port hand, when proceeding with the main
flood tidal stream.
Such buoys are painted yellow with two red vertical stripes inter-
secting at the top of the buoy, thus representing a cross when scen
20 from above; and are marked “D.Z." in black letters.
If lighted, the starhoard hand conical buoys will generally exhibit
white and the port hand can buoys »ed lights.

S

MEASURED DISTANCES.— Measured distances are established
at:——Skelmorlie, Gareloch, Loch Long, Holy loch, Ardmaleish, Islind
25 of Bute, Loch Riddon, Island of Arran and Loch Fyne.

COMMUNICATIONS.—Railway.—Southward of, and includ-
ing, Glasgow, all the towns and the majority of the villages along
the coast in the arca covered by this volume are connected with the
general railway system.

30  The only places northward of Glasgow, on the western coast of
Scotland, which possess railway communication are Oban, Port Appin,
Duror, Kentallen, Ballachulish, Fort William, Corpach, Arisaig,
Mallaig, Kyle of Lochalsh, Plockton, and Stromeferry.

There are motor coach routes in many of those parts of the country

35 which are not served by the railway.

Sea,—Communication is well maintained by vessels with all places of
the slightest importance on the western coast of Scetland, as well as
with the outlying islands. The principal starting points are Glasgow,
Greenock, and Ardrossan, en the Clyde; West Loch Tarbert, Oban,

40 Mallaig, and Kyle of Lochalsh, on the western coast; and Portree in
Skye. More detailed information is given of the various places served,
in the body of this work.

Therc is communication by sea between Oban and Tobermory,
Kilchoan, Coll, Tiree, Castle bay, and Loch Boisdale; between Loclh

45 Boisdale, Loch Maddy, Tarbert in Harris, Kyle of Lochalsh, and
Mallaig; and between Mallaig, I{yle of Lochalsh, and Stornoway.

Post, telegraph and telephone,—All the towns and the majority
of the villages, mentioned in this work have post offices, and are
connected with the general telegraph and telephone systems.

30 Radio stations.—The only radio stations in the area covered by this
volume, which are open to public correspondeénce, are established at
Ohan and Portpatrick. For details see List published by the General
Seccretariat of the International Telecommunication Union.

For radio stations which transmit weather bulletins, storm signals,
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navigational warnings, time signals, &ec., see Admiralty List of Radio
Signals,

STANDARD AND SUMMER TIMES.—All information regard-
ing Standard and Summer times will be found in the Admiralty List
of Radio Signals, Volume V. 5

FUEL.—Coal can he ohtained at most of the ports in Firth of
Clyde, also at Oban, Tarbert in Harris, Stornoway and Mallaig. Full
details are given in the appropriate places in the body of this work,

Fuel od may be obtained at Ardrossan, Greenock, Glasgow, and
Mallaig, 10

QUARANTINE.—Foreign-going vessels approaching the port of
Glasgow must inform the Sanitary Authority of that port by radio
if any person on board has symptoms which may be indicative of
infectious disease, other than tuberculosis, or if there are any circum-
stances requiring the attention of the Port Medical Officer. 15
For details see The Admiralty List of Radio Signals.

DERATISATION.—In accordance with Article 17 of the Inter-
national Sanitary Regulations, deratizution can be carried out and
Deratisation and Deratisution Exemption certificates can be issned to
vessels at the following ports covered by this volume :(—Ayr, Greenock, 20
and Glasgow.

FISHERIES.- Flshing grounds.—Trawlers do not fish in fleets
on the western coast of Scotland, but singly, or in groups of twos
or threes. The vicinities of tbe western coasts of Islay and Skye
are their favourite grounds ; they are also found in the areas given 25
helow.

Both steam and sailing trawlers are employed on this form of fishing,
and in addition a modified form of trawling is prosecnted by motor
boats in eertain inshore areas.

Herring fishermen follow thé inovements of the herring shoals, 30
which are uncertain, but they will generally he found in the areas
given below,

Herring fishing is prosccuted in Firth of Clyde, chiefly by motor
seine-net boats, practically throughout the year, the slack season being
usually during the spring months. 35

Kilbrannan sound and Kyles of Bute are, as a rule, the most pro-
ductive of this fishery. Ballantrae bank is also fishted during the herring
spawning season about the middle of February and beginning of
March, hut it is often interfered with by bad weather,

During the spring months long-line fishing and cod net fishing are 40
prosecuted to a limited extent off the Ayrshire and Renfrewshire coasts,
and off Campbeltown, and long-line fishing in the Sea of the Hebrides.
During the spring and summer months white fish seining is prosccuted
off the Ayrshire and Renfrewshire coasts.

Long-line fishers are seldom in fleets, 45

The lisheries are the principal industry of Outer mebrides, Castle
bay and Stornoway being the chief stations for the herring fishery,
though at Loch Maddy, and at Scalpay, in the entrance to East Loch
Tarbert, as well as at other places on the eastern side of Quter Hebrides,
there are smaller stations, which vary in importance according to the 50
results of the fishing.
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Great line fishing is engaged in by drifter liners from Stornoway
from Febmary to April on grounds all over the Minch, the principal
kinds of fish canght being cod, ling, skate, conger eel, and halibut.

Sinall line lishing for haddock is conducted inshore hy sailing and

4 rowing hoats from all the creeks on the eastern coast of Lewis, especially
from Broad hay and Callicvol.

There are long-line fishing stations at Barmra and Eriskay. Good
fishing banks lie near Eriskay, but the most ahundant for cod and ling
is Sgriobh bhan, 8} miles south-south-westward of Barra liead, with

10 depths of from 27 to 56 fathoms (40™4 to 102m4),

The best places for salmon are the rivers in South Ulst and Lewis,

Lohsters are plentiful aluong the rocky parts of the coast in all the
islands, oysters are found in many of the lochs, and there is also a
trade in the common periwinkle. Small shellfish are found in the sandy

15 bays along the eastern coast, and they are very plentiful in Sound of
Barra.

Whales sometimes come in upon the coast, and are driven into
shoal water and killed; they are often canght in Lochs Jaddy and
Seaforth, and in Sound of Harris.

20 Seals herd, and are easily taken in October, at Haskeir and Gasker
islands; small seals are to be found in the unfrequented lochs.

In January drift-net fishing is carried on in the Sea of the Hebrides
between Tiree and Coll and Barra islands; to the eastward of Lewis
northward of Eye peninsula; and in the approaches to Loch Broom.

25 Trawlers will be found in an area about I2 miles in length from 6 to
12 miles eastward of Eye peninsula, and in a small area about 12 miles
northward of Butt of Lewis. There are long-line fishermen on the
western coast of Scotland, in the Sea of the Hebrides, from Colonsay
to Skerryvore, and off Rockall and South Rona.

40  1n February drift-net fishing 15 mainly carried on in the Minch,
but sometimes a section of the steam drifter fiecet work in an area
from 3 to 20 miles westward to northward of Butt of Lewis. Trawling
is carmed on in this month in an area south-westward of Dubh Artach;
in an area from about 4 to 14 miles northward of Butt of Lewis; in an

45 arca about 13 miles in extent, ahout 12 miles eastward of Eye peninsula;
and also for about 5 to 10 miles north-enstward and south-eastward
of Rona. There is a large number of long-line fishers on the western
coast of Scotland; also from Colonsay to Skerryvore; in the Sea of the
Hebrides; round Butt of Lewis; and there are a few off Rockall,

40 South Rona, and Eddrachillis bay.

In March trawling is carried on around Dubh Artach and Skerryvore;
in an area south-westward of Stanton banks; within about 15 miles
north-eastward from Butt of Lewis; off Eddrachillis bay and Loch
Inchard; and in an area of about 8 miles in extent about 6 miles

43 south-eastward from Rona. Drift-net fishing is carried on in this
month in the same area as that described above for February. There are
many long-line fishers from Colonsay to Skerryvore; in the Sea of the
Hebrides: northward of Butt of Lewis; off South Rona; and off the
western coast of Scotland from LEddrachillis bay to some distance

40 northiward of Cape Wrath.

In April drift-net fishing is carried on south-westward of Rhum
from Qigh sgeir to Coll bank, and in the Sea of the Hebrides. Trawling
is carried on in this month around Dubh Artach and Skerryvore: off
Eddrachillis bay. in an area about 9 miles in extent ahout 10 miles

&3 north-north-castward from Butt of Lewis; and south-castward of Rona.
There are a few long-line fisliers on the western coast of Scotland;

=
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fromn 5 to 7 miles off the castern coast of Outer Hebrides, from Barra
lead to Muldoanich; in the wvicinity of St. Kilda, a few long-line
fishers also work north-westward of the Flannan isles, and thence
east-nortli-eastward towards Nun rock.

In May trawling is carried on in the same areas as in March, hut
extending a little farther westward; around Dubh Artach and Skerry-
vore lighthouses; in the Sea of the Hebrides; in an area 12 miles in
extent east and west about 10 miles northward from Butt of Lewis;
and in large areas eastward of Sula sgeir and Rona. Herring seine-net
fishing is carried on in the same month in Kilbrannan sound and Loch
Fyne. Drift-net fishing is carried on in the Sea of the Hebrides; for
about 10 miles off the eastern coast of Lewis {from Scalpay to Callicval
and thence across to Cape Wrath, and northward to the parallel of
59" N, latitude. There are a few long-line fishers on the western coast
of Scotland, and along the 100-fathom (182m%) line from St. Kilda to
north-nortli-eastward of Rona.

In June trawling is carried on around Dubh Artach and Skerryvore,
and south-westward of Stanton banks; in an area 10 niiles in extent
5 miles westward from Aird Brenigh in Lewis; and in an area about 20

miles 1n extent north-west and south-east immediately north-eastward :

of Rona. Herring seine-net fishing is carried on in the same month
southward of Allsa Craig, in Kilbrannan sound, and in Loch Fyne.
Drift-net fishing is carried on for ahont 7 miles north-westward of
Skerryvore, Tiree, and Coll, and the same distance westward of Canna;
off the north-western coast of Skye; for about 7 miles off the eastern
coast of the Hebrides northward to Shiant islands, and thence about
22 1niles off the coust of Lewis northward to Butt of Lewis; off the
western coast of the Hebrides northward approximately to a line from
Griminish point to about 10 miles from SU. Kilda. There are a few long-
line fishers near and north-westward of St. Kilda, and off Rockall.

In July trawling is carricd on around Dubh Artach and Skerryvore
lighthouses, and np to 40 miles westward of the former; in an area
about 30 miles in extent southward and south-westward of Stanton
banks; in the Sea of the Hebrides: westward of St. Kilda; westward
of Aird Brenish in Lewis; and eastward of Sula sgeir and Rona. Herring
seine-net fishing is ecarried on in the same month off the southern
Ayrshire coast; in Kilbrannan sound and its approach from the south-
ward; and in Loch Fyne. Drift-net fishing is carried on this month in
the Sea of the Hebrides; from off Eilean Trodday, at the vorthern end
of Skye, to off Handa island, on the mainland side of the Minch, and
in the area of North Minch from (be vicinity of Scalpay bunk to off
Tolsta on the eastern coast ot Lewis, Long-line fishers work along and
near the 100-fathom (18279 line, and off Rockall.

In August trawling is carried on around Dubh Artach and Skerry-
vore lighthouses and up to 40 miles westward of the former; in the
Sea of the Hebrides; in an arca 30 miles in extent southward and
south-westward of Stanton banks; in an area about 12 miles in extent
about 15 miles westward from St. Kilda ; and soutlward of Sula sgeir.
Herring seine-net fishing, drift-net fishing, and long-line fishing are
carried on in this month in the same areas as in July.

In September trawling i5 carried on in the same areas as in August,
and in addition in the vicinity of Sula sgeir and Rona. Herring scine-net
fishing is carried on this month in the same areas as in July and August.
Drift-net fishing is carried on in the same mouth over Stanton banks,

and in the Sea of the Hebrides, and for about 17 miles off the eastern 4

coast of Lewis from Loch Shell to 15 miles north-eastward from Butt
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of Lewis. There are more long-line fishers this month off Tiree, Oigh

sgeir, and Rockall, and north-westward of St. Kilda and Flannan

isles,

In October trawling is carried on aromud Dubh Artach and Skerry-
vore lighthouses and up to 40 miles westward of the former, in an
area about 30 miles in extent southward and south-westward of
Stanton hanks; and in an area around Roma. Herring seine-net fishing
is carried on this month in the stme arcas as in July, August, and
September. Drift-net fishing is carricd on this month over Stanton
10 baunks; in the Sea of the Hebrides; between the Small isles and Skye;

in Inner sound and Sound of Raasay; off Island of Ronu; off the

western coast of Scotland northward of Loch Torsidon; and from

Rubh' Ré to Point of Stoer; off the eastern coast off Sonth Uist; and

off the eastern coast of Lewis to 10 miles southward of Liye pcmn.sula

15 There are a few long-line fishers this month off Tirce, Oigh sgeir, and
Rockall; also within about 30 miles southward frnm St. Kilda, and
between that group and the Flannan isles.

Yrom October to April cod-net fishing is carricd on in Inner sound
and the Sound of Raasay.

20 In November trawlers work in an area extending about 10 miles
both northward and southward from Rona. Herring seine-net fishing
is carried on this month off the Ayrshire and Renfrewshire coasts;
in Kilbrannan sound; and in Kyles of Bute, and adjcining lochs,
Drift-net fishing is carried on in the same month hetween Small isles

25 and Skye; in Inner sound and Sound of Raasay; for abont 10 miles
off the western coast of Scotland between Rubh® Ré and Point of
Stoer; along the shores and in the lochs of South and Nerth Uist;
and for about 12 miles off the eastern coast of Lewis, from eastward of
LEye peninsulz to about 14 miles north-eastward of Butt of Lewis.

30 A few long-line fishers will be found this month an the western coast
of Seotland, and off Rockall.

In December trawlers are found in an area 5 niiles in extent midway
between Handa island, on the mainland coast, and Cellar head, in
Lewis; in an arca from 3 to 8 miles northward of Cape Wrath:

3% in an arca about 14 miles in extent sonth-eastward of Rona; and
in the vicinity of and 5 miles southward af Sula sgeir, Herring
seine-net fishing is carried on in this month in the same areas as in
November. Drift-net fishing is carried on in December between Small
istes and Skye; in Inner sound and the Sound of Raasay; off the

40 western coast of Scotland from Rubh’ Ré to Rhu Coigach; in the
approaches to Loch Broom and along the shores and in the lochs of
South and North Uist. A large number of long-line fishers will be found
this month off the western coast of Scotland, and some off Rockall,

Fishing vessels.—Methods of avoiding damage to thetr gear, A vessel

45 should, if possible, avoid passing through a fleet of «rifters, Even a
single vessel may have considerable difficulty in doing so without
damage to nets, because the nets of one boat lie so close to these of
another that in manoceuvring to pass the end of one line a vessel is
very apt.to find herself in the middle of another. If forced by circuni-

50 stances to cross a line of drift-nets the least damage will be done by
crogsing them at right angles, midway hetween two of their buoys,
at a fair speed. 1f possible, propellers should be stopped while passing
over the nets. The mere parting of a net does no great harm, but the
revolving propeller may draw up the headline and net, therehy doing

55 considerable damage. Cases have been reported of large steamers
having to be towed into port helpless after fouling drift-nets.

L=
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Mackerel and pilchard nets are on the surface, and there is no
means of avoiding them except by keeping clear of them,

At night, it should be remembered that the nets lie in the direction
of the wind, with the drifter at their lee end, so if the latter is passed
to leeward the vessel is bound to clear the nets. When nets are being
hauled at night powerful acetylene lamps are used on deck.

Drifters carry very bright lights at night, usually visible 5 miles
in clear weather.

The Rules of the Road should be strictly adhered to with regard
to lights carried by fishing vessels. 10
A drifter uf:uall} lies stem on to her nets. In this case she always has

her mizen set; if stern on she has no mizen set.

The nets of British drifters are fished in fieets of from filty to one
hundred and twenty nets (usually about eighty) extending from one
to 2% miles in length. The nets are snspended by “strops” from buoys, 15
usually known as "buffs”, “bowls”, or “pallets”, the distance [rom the
surface varying according to the type of fishing, In the case of herring
drifting it is from Ii to 2 fathoms (‘"’7 1o J'“ 7). The bottom of the
nets are made fast b_\ 'seizings"” or “'stoppers” to a stout manila warp
which underruns the whaole fleet. The extremity of the fleet is marked 20
by a buoy known as the “pole end" or "end" buoy, and there are
intermediate buoys, one to each net, painted in the particular colour
favoured by the owner. These are at intervals of 35 or 40 yards (32m0
or 38m@), the quarter and hall and three quarters of the fleet bemg
marked by buoys appropriately quarlered in their painting,

Forcign drifters uow mostly employ the same type of gear but
generally shout a larger number of nets extending sometimes o4 or 5
miles. In some cases nets of a heavier type are used. These are usually
hung (rom a warp suspended from buoys at a depth of about 3 fathoms
(5m5) from the surface. 30

1t should be noted that when shooting drift-nets lnrge foreign drifters
are [requently, navigated stern first; British drifters shoot before the
wind with the mizen sheet slacked out.

In places where drift-net fishing is being carred on, if two white
lights are scen at night they probably belong to a drilter. 45
If & steam or sailing vessel is seen by day with the foremast down
and mizen set and not under way, that vessel is a drifter riding to

her nets.

The ends of the nets may or may not be specially marked with a
stafi and flag, or a white float, 40
If a fleet of drifters is passed through at night it is impossible to

avoid the nets.

If a vessel has to pass close to a drifter ¢lie should pass to leeward
of her; by night, the higher light shows the clear side, and the lower
light shows the direction in which the nets extend, 45

It is best to avoeid drifters altogether,

Herring seine boats work in pairs, operating a large net with which
they cneircle the shoals, They are frequently found in fleets, mostly
in the Clyde area.

(<1

Charls 2035, 2. 30
GENERAL DIRECTIONS —Approaching the western coast

of Scotland.—A vessel approaching from westward, bound to the

Clyde or any port in the Irish sea, usually makes Tory island, which

is steep-to and has a good light and fog signal (see Irish Coast Pilot)

If bound to the eastern coast ol Scotland or to any of the northern 55
c
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Chart 2635, 2.

ports in Enrope they usually pass nerthward of Onter Hebrides, and
if possible, sight Butt of Lewis, and then proceed either throngh
Pentland firth or between the Orkney and Shetland islands (sex North
Sea Pilot, Parts I and 11).

The route northward of Scotland, when bound to British ports
northward of Firth of Forth, is for vessels from Arquipélage dos
Acdres (Azores) or ports in the United States or Canada, as short, or
shorter, than the route np the English channel and the North sea, the
10 southemn part of which is encumbered with shoals.

Chart 2635.

Inshore route.—The route along the coast, in which there is
shelter and many anchorages, is throngh Sound of Islay, Firth of Lorne,
Sound of Mull to Point of Ardnamurchan, through Sound of Sleat,

15 Kyle Rhea, Kyle Akin, Inner sound, and the Minch.

Ty

Charts 5301, 5302,

CLIMATE AND WEATHER.—General remarks.—The climate
of the general area of this pilot, shown in the accompanying maps
{Figures 1-6) is 'largely controlled by a series of depressions or lows,

20 described in the section on General Meteorology (page xxx),
approaching from the Atlantic in a general easterly or north-casterly
direction. The airstream affecting the area therefore frequently comes
from lower latitndes and is stable giving dull and wet weather, Usually in
the rear of depressions, or when an anticyclone is situated in the region

25 of Greenland, air from higher latitudes invades the area. Such a "“polar
maritime'" airstream is unstable and brings colder showery weather
with fair intervals.

The climate of the western coast of Scotland and its associated
15lands is very greatly affected by the high degree of exposure westward

30 and by the proximity of the mountain groups lying eastward. The
southern part of the area is to some extent sheltered hy the northern
part of Ireland and in the northern part the mainland itself is less
exposed than the western coasts of Outer Hebrides. On a smaller scale
many modifications in local detail result from the very broken nature

35 of the coastline and from irregularities in the distribution of high
ground. Some of these variations will be indicated; the broad general
characteristics shown by the region as a whole are:—

1. The area is very stormy. The more exposed situations are
probably the stormiest in the British Isles; comparatively sheltered

10 places are found among the islands and lochs, but even so a specially
marked feature is that in rough weather the lee of high ground is in
many cases subject to viclent squalls,

2. Rainfall is abundant; it increases towards the higher ground
and is therefore very heavy at the heads of some of the mainland

45 lochs. Cloud amount and humidity are in general high.

3. The climate is very equable and in particular the stormy winters
are mild; snow is infrequent considering the latitude. Thunderstorms
are not common, especially the suinmer heat type. Fog is also rare,
though high ground which could otherwise be seen from the sea may

50 be obscured by low clowd,

4, Weather is usually very variable; the regular monthly changes
shown by the average figures in the climatic {ables (see pages 35-38) ure
often hidden by irregular variations from day to day.

Neglecting local variations and the more pronounced day to day

§5 fluctuations, the normal seasonal cycle may be summarised as follows:
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Charts §301, 5302.

Wiater half-year (October to March).—The most frequent wind
directions are south-westerly, southerly and westerly in that order;
winds from north-eastward are fairly frequent towards the end of the
season.

From 80 to 90%, of gales occur in this period.

Sy

Fog and poor visibility are not very frequent except in the neighbour-
Lood of the Clyde; this district is affected by industrial smoke and
most fog is there experienced in winter,

Rain: October to January are the wettest months. i0

‘Ternperature; February is the coldest month and antumn is warmer
than spring; unusually cold weather may accompany an interruption
of the westerlies, -

Summer half-year (April to September).—The preponderance
of winds from south-westward is still felt but is less marked than in 15
winter; westerly winds are next in order of frequency and those from
between north-east and east are fairly frequent at the beginning of
the season.

(rales are infrequent.

Fog and poor vistbility are infrequent though in most places there is 20
a slight maximum in summer (sea fog).

Rain: April to June are the driest months,

Temperature: July and August are the warmest months; unusually
warm weather may accompany interruptions of the westerlies,

Pressure and winds.—The changeahle weather types are linked -
with very variable pressures and rendings may diffec by as much as
40 mb. i the conrse of 24 hours. The regular daity cyele of less than
one mb. is therefore almost always masked, The following Seasonal
averages, taken over a leng period, may he considered as a back-
ground to the irregular fluctuations which are always taking place: 30

Winter half-year. Pressure is high over the continent and in a belt
about latitude 35° N.; it is lowest westward of lceland. Approximate
mean values for the western coast of Scotland are given below, showing
a minimum for the vear in December, while the subsidiary maximum
which occurs in Jannary farther southward 1s enly just noticeable in 35
the southern part of this area:—

L]
S

S
h

Decesnbicr January March
Southern part : : 1007 mb. L0311 mb. 1,010 mb.
Northesn part . . 1.003 mb. 10036 mb. 1,007 mb.

Swmmer half-veqr. The main high-pressure belt is farther north-
ward in about latitude 38" N.; the low near Iceland is weaker and the
high pressure over the continent is replaced by a region of relatively
low pressure. Approximate mean values for the western coast, given 40
below, show a maximum for the year in June, with a subsidiary
minimum in August, which is apparent over the whole area:

Jrune August Seplember
Southern part . ; 1056 mb. 1,012 mhb. 1,015 mb.
Northern part . . 1,014 mb. 1,014 b, 1,012 mb

For converting millibars to inches of mercury or vice versa, the
following diagramn may be used:—
MILLIBARS
9230 880 970 980 990 1000 (010 1020 1030 {040 105D

ettt

28 29 INCHES 30 ]|
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Charts 5301, $302.
l Depresslon or storm tracks.—Depressions occur at all times of
‘ che year. With regard to the number of disturbances which pass over \
or very near to tlie area, the summer as a whole is not very different
5 from winter. The important difference is that depressions in winter
are usually much larger and more intense than in summer; those
which may seriously affect the region include the larger depressions
centred at greater distances and the winter half-year is therefore much
the stormnier.
10 The sequence of weather associated with depressions is fully
deseribed under the heading “Lows” on page xxx. The sequence

K of & particular disturbance may be repeated after only a brief interval

ﬁ if another member of a series follows; there may be a prolongecl

suceession, giving a perviod of wet and storny weather which is likely

| 15 to be very mild in winter or cool in smmmer. Most gales ocour with

l the depressions of winter and the changes of wind experienced in

| different cases can often be classed with one of three types:—

1. A large intense disturbance passing far northward; bad weather
prolonged but veering of the wind and other sudden changes not very

20 marked; winds often strong, but not usually of gale force, cxcept
possibly in very exposed localities.

2. A depression passing close northward; bad weather relatively
brief: sudden changes occur at the fronts of the depression and severe
squalls not unlikely; zales often to be expected.

25 3. A depression passing southward; sudden changes not usual; a
freshening wind backs gradually from an easterly point through north
and may reach gale force from this quarter; colder conditions, poessibly
snow showers in winter.

Certain distinet weather types, which can occur as transitory phases

30 in the neighbourhood of a depression, may be experienced in more
persistent form when the inflience of active disturbances is remote.
The pature of these types is largely determined by the source and
history of the airstream and in approximate terms may therefore
be linked with the general direction of the wind, where this 13 not

35 modified by any purely local eficcts. [t is useful to list some of these
common types, though it must be emphasised that along such a
broken coastline the degree of shelter and other factors may greatly
affect local weather. In particular where a pronounced veer of a
strong wind takes place, the severest results will be felt along a pre-

40 viously sheltered coast which is suddenly exposed.

1. Westerly and souih-westerly.—Thisis the predominant type which
gives the arca its mainly “oceanic” climate: mild, wet and often
stormy, especially in winter, Weather is very changeable and sudden
variations are not uncommon; a veer north-westward bringing clearer

45 weather is often a striking feature with the passage of a depression.
Over much of this coastal area the wind apprars to blow frequently
fram a more sontherly point during typical “south-westerly’’ conditions.
Sea fog is most likely with south-westerly winds in summer.

2, Easterly —Drier air of continental origin is most common from

50 February to May and usually reaches this coast from an easterly point,
though sometimes from a more southerly point. Easterly winds are |
often very cold in winter and early spring, but the sheltering high land 1
moderates their severity. They are sometimes persistent. Industrial
smoke from the Clyde may give poor visibility in the outer estuary

54 especially with light easterly winds.

3. Northerly —Winds from a northerly point are often cool, squally
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and stormy. In the rear of a depression they are often strong and
very showery, with snow in winter, but aré usually shortlived. A
backing northerly wind may indicate the approach of another de-
pression, while with greater persistence the weather often becomes
mare settled.

4, Quiet, settled weather—With the calms or light winds of quiet,
scttled weather, which may occur for brief spells at any time of the
year, local effects will be predominant but usually of little importance.

S

Over most of this coast land a
and there are few situations

summer,

nd sea breezes are uncommon, even in
outside the Clyde area which

favour the development and persistence of radiation fog,

5. South-easterly.-
belong to a [)rr\ikltnt
flvxhvnuu, and backing in 'm\mu_.
westerly point is then usually to be

a gale may result.

Predominant winds,
tr-rrn "predominant wind'" has little

When south-e

"easterly” type,

{ a depression.

asterly winds occur which do not
this v are often the result of the
A suddc
expected as the weatlier worsens;

1 veer toa IJd

-Winds are very variable at all seasons and the
lificance in this area

Anaverage

f all winds would give a direction southward of soutli-west in winter 20
mth a lighter and rather more westerly resultant in summer. But

such an average is of limited practical value

trends which cian be discerned are of

and the most prominent
greater interest, Over the open

sea westward of Scotland the most frequent direction is south-westerly

almost throughout the year; taking ]Jt‘lmntagv I’l‘I]llPl‘]{‘l

s (for Pzght 25

points of the compass and calms) the results in round figures are:
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Local winds.—Local effects on the coasts are too numerous and

complex to be
prevalence of squalls in

described in

detail ;

with reference mainly to the
various localities, some important wamings
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Charts 5301, 5302.
are given in the appropriate places in the hody of this volume. A
few of the chief characteristics may be mentioned :—

1. Well-developed land and sex hreezes are not very commion ;

5 they sometiimes occur near the Clyde wlhere (at Renfrew) the land
breeze is easterly, the sea breeze south-westerly.

2. Along or near a wellanurked villey or m an arm of the sea
bordered by high lands, the wind may be deflected and at times its
force increased. Examples : at Castle bay the result of winds blowing

10 through Vatersay sound is a great prevalence of winds from west
and north-west or in less degree from east and south-east ; strong
south-westerly winds blow with great foree up Kerrera sound,
and similar results nay be expected in other narrow channels when
the general wind is roughly in their direction. There scems to he a

15 widespread tendency for south-westerly winds to be deflected south-
ward near Kintyre, Islay, Jura and Mull, probably also to some
extent in the Minch ; the high frequencies of southerly winds which
are especially to be observed at Ti irer and are also apparent ut Storno-
way are probably not entirely due to strictly local effects; the north-

20 easterlies in spring seem to be similarly deflected northward.

3. Trregular high ground is not to be relied on for shelter from
strong winds blowing across it ; conditions produced may be squally,
perhaps dangerously so, in the lochs and in narrow channels between
the islands. Again, wind speeds may vary greatly within short

25 distances owing to different degrees of shelter ; perhaps the most
noteworthy example is that a gale may be blowmg at the north-
western entrance to Sound of Mull, while at Tobermory, only five
miles away, the wind is light ; farther along the sound, south-cast-
wards, the force of a wind blowing across the channel may depend

30 greatly on distance from the leeward shore, Dangerous squalls in
rough weather, baffling or failing winds in quieter conditions, are
probably to be expected in almost all the narrow waters, and in
some other positions where the wind comes from high or irregular
ground.

35 Gales.—The period from May to August is likely to be free from
gales even in the most exposed places. During the worst months,
in winter, there is some evidence that there may be a slight decrease
in frequency occurring in November or December, but this is not
always definite ; October to March show the highest frequencies with

40 a definite peak in mid-season, usually in January., The number of
gales experienced at any place depends very much on its exposure.
Over the open sea they occur probably on more than 50 days a year
and on 10 days or more a month in mid-winter ; a similar frequency
was found to oceur during a short period (6 years) when observations

45 were made in a very exposed position at Butt of Lewis. Observations
from Ii;.,ht-veqaelq and lighthouses (some of which are comparatively
sheltered) give an average of gales on only about 30 days a year
and on about 5 days a month in mid-winter. In still more sheltered
positions the number of days a year may average even less than 10,

30 Figures 1 and 2 on page 25 show the distribution of gale frequency
during January and July, respectively.

Severe gales, when force 10 or more is recorded by at least one
station in the district affected, oceur almost exclusively in winter.
The proportion of severe gales in the frequencies given above (which

53 apply to force 8 or more) may be as high as one third in the most
exposed places, but is usually about one fifth or in sheltered places
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even less. The average duration of gales also depencs on exposure ;
from 6 to 7 hours is not unusual at expased plices in winter, but the
interval is likely te be less in sheltered positions and very much
3 reduced in the summer months. Continuous gale for nearly 48 hours
has been experienced at Butt of Lewis, where gales on as many as 8
successive days have also been recordodl.
The most frequent directions for gales are sonth-westerly and
westerly, bat particularly off the sonthern half of this const southerly
10 and even south-easterly gales are also not unusnal.  Gales are almost
always associated with depressions and then often veer sharply
without decreasing in force. The infrequent gales [romn the north-
casterly quadrant are most likely to occur in spring @ but strong
winds from this quarter usually back slowly threugh north before
15 attaining gale force, or when from between east and south-east very
often suddenly veer, and a gale from these directions is usually
shertlived.
For details concerning wecather forecasts, gale warnings, &c., see
Admiralty List of Radio Signals,

For the area covered by the chart, the table gives the average number of gale
days per month corresponding to any given percentage frequency.  For example,
along the 20 contour, 12 gale days a month, on an average, may be expected.

’10 15 | 20

Percentage frequency of gales . . . . 1| 3| &

Average number of gale days per month 1 I | 2 | 3} | 6} o | 12
Percentage frequency of gales . . . .| 25 | 30 35 | 40 45 50
Average number of gale days per month 14 1 18 | 20 21 23

20 Cioud.—Mean cloud amounts are high at all scasens and the
annual variation is small and rather erratic. March to June is on the
whole the least cloudy period, but even so the average amounts
exceed 5 oktas (cighths) and in most places 6 eighths. An average
of 6 eighths is approached and in some places surpassed during several

25 winter months and also in July and August, These figures included
all forms of cloud but three quarters or more of the average is made
up of low cloud with base below 8,000 ft. (24384} and usually below
5,000 ft. (1524w0). Regular diurnal variation is not marked and may
often be completely suppressed by the cloud sequence of a depression;

34 Jocal variations are likely to be complex owing to the irregularities
of the coastline, high ground and exposure. Great variability is in
fact to be expected ; with some weather types even during the same
day at any particular place, and from place to place over short
distances. It is therefore difficult to give exact information for clear

35 or overcast days. The former are rare and days retaining completely
cloudless skies nowhere average more than one a month at any time
of the year. Days with overcast skies for a large part of the day
number about frotn 6 to 10 a month even in the most favoured places
and during the clearest months, March to June ; there are often more

40 than 10 a month at other places end especially during the cloudier
menths.

Precipitation.—Rainfall—Observations of rainfall at sea provide
for an estimate to be made of the average number of days on which
precipitation occurs, but give no information about the amounts

45 and duration. With the inclusion of occasions on which falls are
slight and brief, there are well over 20 days a month in winter, ayverag-
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ing perhaps up to from 23 to 26, and 20 days a month or rather less
in summer.

For coastul districts much fuller information may be given ; there
are considerable variations from year to year and the summary below
refers mainly to averages over a long period. October to December,
taken together, are everywhere the wettest months and receive about
one third of the total rainfall for the year. Of individual months
December is the wettest, while January approaches the preceding
three and August is exceptionally wet for summer. April to June 10
is the driest period, with only about one sixth of the annual total;
there is little difference between the three months, but June is the
most likely to be the driest. September is relatively dry, especially
in comparison with Angust ; the difference i1s very marked at Renfrew
where it is probably connected with a decline in summer showers of a 75
thundery type ; it is hardly perceptible at Stormoway,

Rainfall amounts are greatly influenced by proximity to high
ground and irregular changes over short distances are therefore
observed. Confining attention to the coastline and neglecting for
the moment the narrow lochs, the broad features of the distribution 20
of average annual totals are as follows :

L. Less than 40 inches in only a few small areas—the coast of
Wigtownshire including Mull of Galloway and a large part of the
coast of Ayrshire ; also some parts of Quter Hebrides, mainly Barra
and the small islands near by. 25

L From 40 te 60 inches—Bute including Arran, Kintyre, Islay,
Juri, Colonsay, Tiree, Coll, must of Outer Hebrides, and the mainland
coast northward of Skye.

3. Yrom 50 to 80 inches (and in most places above 60 inches)—
the coasts of Renfrew, Argyll, Inverness, Mull, Skye, and the mainland 30
castward of Skye.

The high ground backing the coast 15, however, the largest area of
heavy rainfall in the British Isles, and greatly increased totals are
experienced on proceeding up some of the mainland lochs ; this is
also true, though not so striking, in the larger, more mountainous 35
islands. The following annual averages illustrate the point :

o

Entrance to the loch Head of the loch
Lochs Fyne, Torridon . . . 40 to 60 inches 70 to 90 inches
Lochs Etive, Nevis . ” . . S0t 70, 80 to 100
Loch Houm . : : . . 50to 70 . 100 to 120
Loch Broom . : ; ; . 40te 50 ,, 50 to 80

When days on which precipitation occurs are classified according
to the amounts recorded, three useful definitions may be employed :
a " rain day " is defined as one with 001 inches or more and the data
wdl include any occasion of measurable rain (the observations made at 40
sea referred to above may include a few additional occasions of very
slight precipitation, but are roughly comparable) ; a ' wet day " is
given by 0-04 inches of rain or more ; and a ‘" day of considerable
rain "' has 040 inches or more. The figures for the last of these
quoted below are very approximate and may be much exceeded in 45
the localities which record the heaviest totals ; but they give a general
indication for coastal arcas having inore moderate falls. The averages
per month are given for the wettest and driest periods, other months
being intermediate :
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Days of
considerable
Rain days Wet days Tt
October 1o Junuary ; ¢ 21 10027 16 w23 4+ to 0
March to June . . s - 14 te 20 10 to 16 I to 3

Rainfall 1s mostly associated with depressions and may be prolonged
with those that move slowly. The average cduration is lopgest in
winter and in the wetter districts may then exceed ¢ hours en about

% one occasion out of 3 or 4 ; falls exceeding 12 hours are unusnal and
from 2 to 6 hours’ duration is more to be expected. Intense falls
may be due to the cold front of a depression and may oceur at any
time of the year, sometimes accompanied by squalls and thunder.
The heat thunderstorms of summer are in most places rare, but

10 Renfrew, near the Clyde, averages about 2 a month in July and
August and may then experience brief periods of heavy rain,

Snow.—Snow is reported every winter and is most frequent from
December to March. Falls are usually ligbt and often in the forn
of showers, with squally winds from & northerly point ; hut sometimes,

15 when a general spell of cold weather affects the whole country, the
approach of a depression causes heavier and more prolonged storms,
Snow may lie for long periods on the higher ground and greatly change
the appearance of mountains as viewed from the sea, The number
of days of snowfall varies more according to situation than to latitude,

20 s0 that while hoth Renfrew and Stornoway average from 4 to § days
a month in winter, Tiree has only from 2 to 8. The highest frequency
tends to he in March, while June to September is everywhere free.

Fog and poor visibility.—Except where high ground is obscured
by law cloud, or when precipitation seriously affects the visual range,

25 the western coast of Scotland mostly experiences good visibility
(greater than 5 miles) ; in many places, especially in summer, visibility
is often very good (greater than 10 miles). Figures 7 und 8 on page
29 show the percentage frequency of fog in January and July,
respectively.

3¢ Sea fog.—Sea fog is appreciably less frequent than in coastal and
sea areas farther southward, When present it shows no regular
dinrnal varation and may occasionally be persistent ; the most
likely conditions are in summer with south-westerly winds and it
may occur even with gales. But visibilities less than hall a mile

35 due to this cause are nowhere to be expected on more than 10 days
a year | the average may reach from 2 to 3 days a moenth in a few
places in midsummer, though it is osually very much less. Even
the number of days of poor visibility (less than 2 miles, including
occasions of fog) does not average more than 3 days a month during

40 the worst summer period at Stornoway and Tirce,

Radialion fog.—Radiation fog is of neglible importance except
near the Clyde, though it may occur on wsolated oecasions in sheltered
positions elsewhere ; it is thien unlikely to Le persistent. Fog of
this type is at its worst during quiet clear spells in winter and the

44 elfects are much increased by industrial smoke pollution. The poorest
yvisibality is usually shortly after sunrise, but at least in the winter
months there will be a few occasions when the fog will persist and
even remiain dense during the day. Renfrew has visibilities Tess than
lialf & mile on front 40 to 50 days a year with a well-marked winter

30 maxirmum averaging from 5 to 6 days a month, and less tlian one day
a month in midsummer ; occasions of poor visibility (less than 2 miles




Chap. 1.

1

Charts 5301, 5302,

CLIMATE AND WEATHER

-4 — I! _ f“' " L} o W =
! |
\
e— — ——
UNDER 1%
w | |
| t
|
- ‘
| t
| |
-~ w " “ -’:-'. - —‘er s
Jonuary,
Vig, 7.
Percentage frequency of fog,
E———
w w W ‘.l' o i r v
- ' | Vi
| /]
) __o | |
/’74 ‘—}‘ |
A I
- J l B ' */ ""g §
HT -3 br
%
P
i @..f‘
(r 1 | el ||
// ﬁiﬂ '
/ ‘
/
b > " - " |
July
Fig. 8.

Percenlage frequency of fog,




30 CLIMATE AND WEATHER [Chap. 1.

Charts 5301, 3302,

and including fog) arc more irregularly distribute, with avempes

varying from 6 to 12 days a month at different times of the year.

Greenock averages about 80 days of fog a year with from 10 to 12 a

4 month in winter ; these winter fogs are sometimes dense on 2 to 3
days a month and may he persistent ; pour visibility inay occur on

a further 2 to 4 days a month throughont the year. Farther out in

the Firth, fog and poor wisibility are on the whele much rarer and

prohably more erratic in their occurrence owing to the itnportance of
10 favourable winds in bringing smoke from the industrial centres.
Winds from between north-east and east, cepecially when faidy light,
are most likely to bring the effects to the onter estuary,
Air temperature.—Winter.—The coller half-year is very mild for
the latitude and mean temperatures in Fehruary, the coldest month,
15 are in most places a little above 40° rather than below. There is
no great difference between northern and southern parts, situations
niore subject to land influences have slightly lower mean temperatures
and a daily range averaging about 10 ; but where the effects of the
sea are dominant & mean temperature as high as 42° and a daily range
20 of only from 6 to 7° may be expected. Westward over the open sca,
February and March are the coldest months; temperatures then
average 45% with a very small daily range.

Except on the smaller islands, temperatures below 327 are likely to
be recorded during most of the colder months, usually during interrup-
tions of the mild westerly winds. From December to March, these low
minimum temperaturces occur on about 10 days a month at Renfrew,
on from 4 to 6 days a month at Stornoway, but only on one day a
month or less at Castle bay, Over the sea such readings are infrequent.

Summer—July and August are the warmest months with mean
20 temperatures of from 58 te 59° in the southern and about 56° in the
northern part. Where sea influences prevail the mean daily range
remnains small, from about 7 to 8%, hut othenwise it is rather larger
than in winter and may be from 14 to 16 Mean temperaturcs are
slightly less over the open sea and the daily range is very small.

In the southem part and where land influences are marked tempera-
tures may sometimes be expected te surpass 70° from mid-May to
September, but readings ahove 807 are rare. Northward and west-
ward, with the effect of the cooler sea, these maximum values are
reduced by about 5% or even more on the smaller islands and over
40 the sea,

Ice accumulation.—In certain weather conditions ice accummulating
on the hulls and superstructures ¢an he a serious danger to ships.
Ice accumulation may ocenr from three canses.
(i) Fog with freezing conditions, including ** frost smoke .
45 (ii) Freezing drizzle or freezing rain.
(i) Sea spray or sea water breaking over the ship when the air
temperature is below the freczing point of sca water
(about 28:6°).
Cause (iii) is the only real threat to shipping in the arca under
50 consideration, and even then anly to a limited extent along the northern
part of the area covered hy this volume when winds arc between
north-west and north-east. When the air temperature is below the
freezing point of sea water, and the ship is in heuvy seas, considerable
amounts of water will freeze on the superstructurc and on those parts
55 of the hull which are sufficicntly above the water line to escape being
frequently washed by the sea, especially when gale-force winds last
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for 24 hours or more with air temperature of 29° or lower. The
prudent course, in these circumstances, is to steer towards warmer
water or to seek shelter as soon as possible after the gale begins,
Observations of air and sea temperature provide some indication of 5
the likely occurrence of these conditions.

Sea temperature.—Average sea surface temperatures {or February,
May, August and November are shown in Figures 3 to 6.

Areas in which the difference between sea amd air temperature
exceceds 3° are shown by shading. Horizontal shading denotes that 10
the sea temperature is greater than the air temperature,

Winter and spring.—The sea temperature is lowest in March but
i1s only slightly below the level for February during this month ;
changes from January to April are very slow, while the rise from "riay
to June is from about 3 to 4° and almost as much from June to July. 15

Supnmer and awtumn.—The warmest month for sea temperature is
August and there is little cliange {rom July to September; south-
wiard of Skye the change from August to September is barely per-
ceptible. From September to December there is a fairly steady fall
of from 2 to 3° per month. 20

Range and deviations.—The mean annual range of sea temperature
is abont 11°, from 44 to 46° at its coolest to from 56 to 57° in the
warmest month. In winter especially there is a trend to warmer
waters westward rather than southward, though this may not be

apparent during summer in narrow or shallow reaches near the coast.
Deviations from the mean valnes are not likely to be greater than
from 5 to §” in the southern part or from 3 to 4° in thie northern,
nnless chsturbed by shallow water effects.

Difference between air lemperature and sea temperalure—On the
average the air ever the sea is slightly warmer than the sea surface 29
from May to August, with a mean difference not exceeding 2%, The
air then becomes cooler than the sea, though with only a small dif-
ference in September, and the mean deficiency reaches 3 or 4° in
December. In the early months of the year the difference declines
again until it averages only one or 2° in March ; the changeover to 35
relatively warmer air then hegins to take place, first near Firth of
Clyde early in April but with a lag farther northward and westward,
even well into May beyond Outer Hebrides.

Relative humidlty, —Average relative humidity is ligh. The
maximum for the day tost frequently occurs in the early morning 49
when mean values are in or very near the range from 85 to 909 at
all times of the year. The lower values at this time of day occur
in spring with a similar but much smaller tendency in fate autumn ;
summer values slightly exceed those of winter and 1009, may some-
times be reached in any month. 43

The minimum, occuring usually in the afternoon, shows greater
variation with both season and locality. Mean values are still high
in winter, reacling at least from 80 to 859, in most places, with an
occasional from 95 to [009, in meist winds. Even in midsnmmer
an average over 809 is e.\'perienced with open exposures to the sea, 50
but less than 75%; on the Clyde. The low values of spring are well
marked, averaging from 4 to 67 less than in surnmer, and the autumn
minimum is also usually discernible.

Very low readings are uncommon and values below 509/ are probably
not to be cxpected unless close to the shelter of high grouncl with a flow 55
of dry air from the continent. Diurnal variation is affected by general

)
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weather conditions and may be insignificant in clondy, windy weather.
Climatic tables.—The tables that follow give statistics for certain
places at which there is or has been a regular reporting weather station,
5 The figures given are averages, percentage [requencies or extremes as
stated. 1t must be realised that the figures refer Lo the actual positions
in which the weather has been observed and not necessarily to the
open seca or to the approaches to ports in the vicinity. These tables
for land stations should therefore be consulted with caution with

10 regard to any element which may be greatly affected by local conditions.

The following notes suggest ways in which conditions over the

sea may be different from those at the nearest reporting station for
which a table is given:—

1. Pressure is not affected by the transition from land to sea.

15 2. Temperatures over the sea are less extreme ; thiey show smaller
departures from the mean than those aver the land, In winter
the air temperature over the sea is usually higher than that
at a land station, especially with offshore winds or during the
nightand early part of theday. Insummer the airtemperature

20 over the sea is usually lower than that at a land station,
especially during the afternoon and when the wind is blowing
offshore. In narrow waters conditions will be intermediate
between those over the land and the open sea.

3. Rainfall at sea is not well represented hy conditions at land

25 stations on this coast. In general the rain-bearing winds blow
towards the mountainous area behind the coast and rainfall
increases rapidly on approaching the ligher ground. It is to
be expected that rainfall amounts at sea will be less than at
coastal stations.

30 4 Mean cloud amounts over the sea are on the average a little
less than at most of the land stations for which data are given.
The difference is not great and may not be apparent from a
small number of observations owing to the larger varability
both from day to day and in seme weather conditions from

35 place to place along the coast.

3. Wind speed is usually greater over the sea than over the land.
Effects on wind direction at the coast and the importance of
irregularities of coastline are referred to on page 24,

6. Fog can be very local. Headlands exposed to south-westward

40 get most sea fog while sheltered localities not far away may
get much less. For radiation fog, Renfrew (page 36) gives a
very fair idea of conditions in the Clyde, but much clearer
weather is likely in the approaches in the Firth.
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CHAPTER 1II

MULL OF GALLOWAY TO LOCH FYNE,

Chart 27198.

COAST.—Mull of Galloway is the promontory forming the
southern part of The Rhins of Galloway and is the southernmost point
of Scotland; it is a bold precipitous headland steep-te on its southern
and western sides,

The seuth-eastern extremity of Mull of Galloway (Lal. 3£ 38" N,
Long. 4° 51' 1.}, on which stands the lighthouse, i¢ connected with the
main promontory by a narrow istlunus, on either side of which are
Fast and West Tarbet bays; it attains an elevation of 273 fect (S3m2).

Mull of Galloway, as regards ¢lepth of water, may be confidently
approached, but the race off it, described helow, is dangerous, and it
is prident, in ordinary circumstances, to preserve an offing of 3 miles.

Light, Fog signal—A light is exhibited, at an elevation
of 325 fect (9001), from a white tower, &6 feet (2602) in height,
situated on the south-easterm extremity of Mull of Galloway,

This light, owing to its great altitude, is frequently obscured by
haze or by low-lying clouds, and cases have ocenrred of vessels, sup-
posed to be westward of the light, having run eastward of it into Luce
bay.

A fog signal is sounded, at an elevation of 165 feet (50®3), from a
pesition near this lighthouse.

Storm signals.—Storm signals are displayed from Mull of Gallo-
way lighthouse. Ses puge 6.

Off-lying deep.—Dumping ground.—Beauforts dvke, a long

narrow trough, with depths of more than 100 fathoms (182m9), lies o)

roughly parallel with and from 6 to 8 miles westward of The Rhins of

Galloway. A dumping ground for explosives the limits of which are

indicated by pecked lines on the chart, is situated in Beauforts dyke.
Tidal streams.—The streams change direction ronnd Mull of Gallo-

way and run about castward and westward between Isle of Man and ;

10

the coast of Scotland. At a position 27 miles 167 from Mull of Galloway
lighthouse, the cast-going stream, spring rate 4:5 knots, neap rate
2.5 knots, mean direction 085°, begins — 0530 Belfast (— 0545 Dover) ;
the west-going stream, spring rate 3+7 knots, neap rate 2-1 knots, mean
direction 245°, begins + 0035 Beliast (4- 0020 Daver).

Off the Mull, at the position given above, the streams begin nearly
as in mid-channel in North channel, or nearly 2 liours later than along
the coast northward of the Mull; in consequence of this time difference,
and of the change in directions of the streams, a heavy race forms
off the Mull, and extends nearly out to the above position. During
the east-going stream the race extends north-north-eastward towards

Charis 45, 1577, 1824a,
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40 IORTPATRICK {Chap. II.

Chart 2198.

Mull of Sinniness in Luce bay; during the west-going stream it extends

south-westward and westward, The race is violent and may be

dangerous to suiall vessels, cspecially with a strong wind blowing
4 against the stream.,

Couast. — Lights. — Fog slgnal. — The Rhins of Galloway, a
remarkable peninsula extending about 25 miles north-north-westward
from the south-eastern extremity of Mull of Galloway to Milleur point,
the western entrance point of Loch Ryan, is hilly, Cairn Pat, the

10 highest part, 15} miles north-north-westward of Mull of Galloway
lighthouse, being 588 feet (1749"2) high. There are many indentations,
but ne natural harbours along the western coast of this peninsula,
which is generally clear of dangers except in the vicinity of Craig
Laggan, 4 miles south-westward of Milleur point. This coast should

15 be given a wide herth, Sez view faciny this page,

Crammag head lies about £} miles west-north-westward of Mull of
Galloway,

A light is exhibited, at an clevation of 100 feet (30m5), from a white
tower, 24 fcct (7m3) in height, situated on Crammag head.

20 A fog signal is sounded from this lighthouse.

Portpatrick is entercd about 113 miles north-nerth-westward of
Crammag head (Lat. 54° 40° N., Long, 4° 58" I¥.); it is a small natural
indentation. Caution is necessary when entering Portpatrick, on
account of the tidal streams, which may set across the entrance at a

25 considerable rate (se¢ page 41).

The village, with a population of 1063 in 1951, is situated on the
shores of the harbour.

Leading lights are occasionally exhibited, the front light, at an
elevation of 20 feet (6m1) and the rear light, at an elevation of 26 feet

30 (7m9), from a bracket on the corner of a house at Portpatrick. These
lights are cxhibited when the lifeboat is on service.

A disused lighthonse stands about one cable south-eastward, and
the mins of a castle about 5 cables soutli-eastward of these leading
lights.

35 DBlack head lies about 12 miles north-north-westward of Portpatrick.

Killantringan light is exhibited, at an elevation of 160 feet (48m8),
from a white tower, 72 feet (21m9) in height, situatcd on Black head.
(See view facing this page.) A fog signal is svunded from this lighthouse,

Distress signals are exhibited from Killantringan lighthouse; sez

10 page 8.

Kinsale tower, sitnated about 3} miles northward of Black head and
about 1} miles inland, stands at an elevation of 479 feet (146m0), but
it is almost hidden by trees.

There is a prominent monument on Wierston hill, standing at an

45 elevation of 404 feet (123m1), about 1} miles north-north-eastward of
Kinsale tower, which is liable to be mistaken for the tower,

Corsewall point lies 8% miles northward of Black head.

A bght is exhibited, at an elevation of 112 feet (341}, from a white
tower, 110 feet (33m5) in height, on Corsewall point. See view facing

50 this page,

A fog signal is sounded from the lighthonsc.

A tower is situated about 1% miles south-eastward of Corsewall
point. Two radio masts, the tops of which have an elevation of
370 feet (112m8) stand near the coast about 11 miles south-sonth-

Charis 45, 1577, 1824a.
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Chap. 11.] LOCH RYAN 41

Chart 2198.
westward of Corsewall point. Milleur point lies 2} miles east-north-
eastward of Corsewall point.

Dangers,—Beacon.—Craig Laggan, about 21 miles south-south-
westward of Corzewall Point lighthouse and about 2 cables offshore, is
a rock which dries, and lied at the south-western end of a rocky ledge,
which fringes the coast between Craig Laggan and Corsewall point;
Craig Laggan is marked by a beacon, painted red, and surmounted by a
cross over a circular cage.  (See view facing page 40}, There are some
above-water rocks on this rocky ledge; the westernmost of these 10
rocks, known as Qust rocks, are situated about 7% cables south-west-
ward of Corsewall lighthouse and about 2 cables offshore.

Coastguard.—Life-saving.—There is a coastguard station at
Portpatrick; (see page 10.

A motor lifeboat is stationed, and a line-throwing apparatus is I3
maintained, at Portpatrick.

Radio D.F. station.—There is a radio D.F. station at Portpatrick.

Storm slgnals.—Storm signals are displayed at Portpatrick and
Corsewall Point lighthouse. See page 6.

Tidal streams.—Between Mull of Galloway and Corsewall point 20
the streams run in about the direction of the coast; the south-going
stream begins - 0445 Belfast (4 0430 Dover), the north-going stream
begins — 0115 Belfast (— 0130 Dover); the spring rate in each
direction [romy 2 to 3 knots aoff Corsewall point, increasing to about
4 knots afl Craig Laggan, and to about 5 kiots off Black head and
along the ecoast seuthward: races occur off Morroch bay, Money
Iiesad, Mull of Logan, sittated abont 14, 114 and 7§ niiles north-west-
waarel, respecively of Mull of Galloway, and the coast south-enstward
of Cransmag head,  In mid-channe! in North chaunel the streams begin
about 13 hours later than near the coast. 30

(L]

=
n

Chart 1403,

LOCH RYAN.—Loch Ryan is entered between Milleur point and
Finnarts point (Lat. 55° 02’ N., Long. 5° 03" W.), 1} miles east-north-
castward. The western side of the entrance, forming the northern part
of The Rhins of Galloway (page 39), is comparatively low, as is also 35
the head of the loch, but the castern side of the entrance is high and
bounded by precipitous cliffs.

In the fairway of Loch Ryan a least depth of 21 feet (6m4) could, in
1952, be carried to abreast Cairn point, which is situated on the easlern
side of the loch, 3} miles witliin its entrance. There was a depth of 18 49
feet (5™5) on the western edge of the prohibited anchorage, indicated by
pecked lines on the chart, about one mile north-westward of Cairn point.

For about one mile south-south-eastward of Caim point there were,
in 1452, depths of from 25 to 48 feet {7M6 to 14m6) in the fairway and
thence the depths gradually decrease to 13 feet (4m0) ahout one cable 45
north-north-westward of the East pier at Stranraer, which is situated
at the head of the loch.

Lights.—A light is exhibited. at an elevation of 46 feet (14™0),
from a white tower, 50 feet (15m2) in height, situated on Cairn point.
Chart 1403, plan of Stranraer harbour. i

Alight isexhibited, at an elevation of 39 feet (1129), froma white frame-
work columin, 32 feet (9m8) in height, situated near the head of East pier.

A light is exhibited, at an elevation of 20 feet (6m1), from a red

Charts 2158, 1577, 1824a.
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Char! 1403, plan of Stranracr harbour.
column, 14 fect (4m3) in height, situated on the head of West pier.

A light is exhibited, at an elevation of 18 feet (5m3), from a red

column, 12 feet (3m7) in height, situated on the inner head of West pier.
a Additional lights are exhibited from East pier when a vessel from
Ireland is expected.

Buoyage.—A conical light-und-bell-huoy, painted black, fitted with
a radar reflector, and exhibiting a white fnterrupted quick flashing light,
showing guick flashes for seven scconds every fifteen seconds, is moored

10 2 cables north-eastward of Millear point.

A can light-buoy, painted red, munbered "2 and exhibiting a red
flashing light every six seconds, is mooredt on the eastern side of the
channel abont 1§ miles north-westward of Cairn point.

A coniecal light-buoy, painted black, mumbered 7" and exhibiting

15 a white flashing hght every fhree seconds, is moored on the western side
of the channel ahout 2} cables north-westward of Cairn point.

A conical light-buoy, painted black, marked “Spit", fitted with a
radar reflector, and exhihiting a while flashing light every six seconds, is
moored off the south-eastern extremity of The Spit about 1} miles

20 southward of Cairn point.

A red conical buoy marks the north-western side of a patch, with a
depth of 12 feet (3m7) over it, about three-quarters of a mile west-
north-westward of Cairn point (Lat, 54° 59" N., Long, 5° 02" W.).

Tidal streams.—In the outer part of Loch Ryan, at a position

25 in mid-channel off Finnart bay, the in-going stream, spring rate 0-8
knot, begins -+ 0520 Greenock (— 0545 Dover); the out-going stream,
spring rate 1-1 knots, begins H. W, Greenock (+ 0120 Dover); the
stream is more or less rotatory, with the in-going stream changing
gradually from about 130”7 to 170° and the out-going stream from

30 about 310° to 350°

Fartber in, at two positions, situated 1-6 cables 250° from Cairn
Point lighthouse, and 6 cahles south-south-eastward of Caimn
point, the streams run in the direction of the channel; the in-going
stream, spring rate from 1-2 to 1-3 knots, begins 4+ 0330 Greenock

35 (— 0535 Dover), the out-going stream, spring rate 1-3 knots, begins
H.W. Greenock {4 0120 Dover). On the inshore side of Caim Ryan
south wharf an eddy is usually experienced during the in-going stream
so that a set northward is found at the same time as both the in-going
and out-going streams in the main channel.,

4¢ ‘There is little stream in the wide inner part of the loch after passing
the Spit.

Dangers.—An area of foul ground, the limits of which are indi-
cated on the chart, lies about 1} miles southward of Finnarts point;
another small area of fou) ground lies between the above foul area and

#5 the coast north-eastward.

A patch, with a depth of 17 feet (5m2) owver it, lies about 1§ miles
north-north-westward of Cairn point, and about 2 cables off the castern
side of the loch; two patches, each with a depth of 19 feet (5™8) over it,
lie, respectively, about 2} and 31 cables south-south-westward of the

50 17-foot (6m2) patch. Forbes shoal, with a depth of 18 feet (6™5) over
it, lies about 1} miles north-north-westward of Cairmn point, and a shoal,
with a depth of 18 feet (5M5) over it, lies about midway between
Forbes shoal and the point. Foul areas are situated close northwaid
and about 74 cables south-eastward of Caimn point.

Charts 2159, 1577, 1824a,
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Chart 1403, plan of Stranraer harbonr.

The Moat, a pyramidal grassy mound, about 3 miles south-eastward
of Cairn point, in line with the lighthonse, bearing about 154° (see view
facing page 40), leads castward; and the high-water mark at Caim
point in line with Lefinoll farm, a group of buildings near the coast
ahout 1% miles south-south-castward of the point, bearing about 1487,
leads westward of TForbes shoal; but the latter mark leads over the
18-foot (55) shoal between Forbes shoal and Cairn point (Lat. 54° 59
N., Long. 5° 02" I1").

Foul ground, on which is a rock which dries 2} feet (0m3), extends
about one cable northward from the coast about one cable ecast-
ward of Milleur point. A rock, painted white, lies close offshore about
3 cables south-eastward of Milleur point. The Beef Barrel, a rock 3 feet
{0m9) high, lies close ofishore abont 6 cables south-seuth-castward of
Milleur point.

A bank, with depths of less than 18 feet (5™5) over it, fringes the
coast between Cairn point and Garry point, about 2} miles nortli-north-
westward, extending in places 24 cables offshore.

From a point about 2 miles-south-castward of Milleur point to

Kirkeoln point, 1} miles southsward, foul ground, which dries, extends !

as much as 4 r_ahlex. offshore; outside this foul ground a bank, with
depths of less than 18 feet {(5M5) over it, extends as inuch as §1 cables
offshore. Several rocks, with depths of less than 6 feet (1'08) aver them,
lie on this bank; and two patchies, each with a depth of 12 feet (3m7)
over it, lie 7 cables north-eastward and 6 ecables east-north-eastward,
respectively, of Kirkeolm point; the former pateh is marked on its
north-western side by a red conical buoy, see page 42.

The Scar, which is partly above water, extends about 3% cables
south-south-castward from Kirkcolm point.

The Spit consists of some rocky patches, which dry from 2 to 4 feet

{0m6 to 1m2), lying on a shallow tongue extending from The Scar to a
position about 1} miles south-eastward of Kirkcolm point.

Above Cairn point (Lat, 54° 59 N., Long. 5° 02 V")) the navigahle
channel is contracted to a width of about 13 cables hy the shore
banks on either side.

Caution.—Vessels passing Cairn paint should do so at a maoderate
speed, and if berthing alongside South wharf should proceed with
caulion, as the tidal streams in the vicinity sct obliquely causing a set
either towards or away from it.

Anchorage.--Prohibited anchorages.—There is anchorage for
small vessels, in a depth of about 1[4 feet (4m3), about 4% cables
northward of the liead of ast piler at Stranraer.

Anchorage is prolibited in an area the limits of which are indicated
on the chart, situated north-westward and southward of Cairn
point.

Cairn Ryan.—Wharf.—South wharf, extending south-south-
eastward from Cairn point, is 1,850 feet (563m4) long, and has depths
of 33 feet (L0™1) alongside its western side, and 18 feet (53} alongside
its eastern side. Ahout three-quarters of a mile south-south-castward
of Cairn point is a lighterage harbour.

Port faCIlltles.ﬂJetty Water is laid on to the wharf, and
minor repairs can be carried out to machinery by repair shops at
Innerinessan, situated about 3 miles southward of Cairn point, but these
are normally employed on maintenance of the port and railways,

Charls 2198, 2159, 1577, 1824a.
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44 STRANRAER HARDOUR [Chap. II

Chart 1403, plan of Stranracr harhour,

There are twelyve 8-ton and four 3-ton crancs on South wharf,

There is a jetty and patent slip at [nnermessan; the patent slip can
take ships of up to 200 tons.

4  Stranraer harbour.—Strauraer harbour, situated at the head
of Loch Kyan, is enclosed hetween two converging piers, the width
of the entrance being 270 yards (246m4), East pier, on which is a
raitway station, is 2,500 feet (T62m0) in length,

Special byve-laws are in foree for vessels carrying petroleum and

16 carbide of culeium,

The depths in the entrance between the piers are from 6 to 10 fect
(1ms to dmiy, hut in 1933 less deptlis were reported than are shown on
the chiurt, and the whole of the harbour is shallow with the exception
of the dredged berthage; abhont thee-gnarters of tlie harbonr

15 dries,

In 1944, an area, T50 feet (22306) long Ly 76 feet (22%9) wide, had
been dredged alongside the sonth-westemn side of East pier to a depth
of 13 feet (4m0); and an arca H60 feet (292048) long by 120 feet (36™6)
wide had been dredged alongside the enstern sidde of West pier to a

20 depth of about 3 feet (0mY).

There is additional herthing accommodation on the eastern side
of East pier (Laf. 54° 55" N., Long. 37 02 W), where an aren 320 feet
(97m5) long hv 50 feet (15m2) wide has been dredged to dopths of from
7 to 11 feet (2w] to 3m4).

25 Chart 1403.

Directions.—A vessel entering Loch Ryan during north-westerly
gales will expericnee the heaviest sea just outside the entrance, especi-
ally during the ebb strenm.

A moderate-sized vessel should pass ahout 1} cables northward of

40 the light-und-bell-bnoy oif Milleur point and thence keep not less than
3 cables off the western shore of the loch and pass about half a cable
westward of light-buoy, No. 2, off Jamiesons point; thence she shonld
steer to pass close eastward of light-buoy, No. 7; thence one cable
westward of the channel, indicated by pecked lines on the chart, as

35 far as Cairn point; thence she should steer to pass about one cable

westward of Cairn Point lighthouse, and bring the high water line at
the lighthouse in line with the western extremity of Garry point bearing
about 340°, astern, which leads up the loch for ahout one mile, until the
light-structure near the head of East pier at Stranraer bears 184%; she
should steer for the latter on that bearing, puassing about one cable
eastward ol The Spit light-buoy, which leads through the fairway to
within about 31 cables of East pier at Stranracr.,

At night 2 vessel should steer for Cairmn Point light, hearing 147°,
nntil about one mile within the entrance points when she should steer
3 to pass throngh the channel and thence about one cable westward of
this lighthouse, After passing westward of the lighthouse she should
steer with Cairn Point light bearing 343°, astern, until the light near
the hend of East pier at Stranraer bears 184°, when the Iatter should
be steered for en that bearing, passing about one cable castward of
The Spit light-buoy.

Chart 1403, plan of Stranracr harbour,

Stranraer. —Stranraer (Lat, 44° 51° N,, Long. 3% 01° 1V} is situated
at the head of lLoch Ryan. Conspicious ebjects are Sheuchan church
tower on the western side of the town and the tall chiraney at the rail-

10
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Charts 2198, 2159, 1577, 1824,
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Chart 1403, plan of Stranyaer harbour,
wily/station close eastward of the town. In 1951, the population was 8,618,

Communication.—There is regular communication by sea with
Larne, in Northern Ireland.

Port facilities.—A small stock of coal is maintained. There are two 3
cranes of 5-tons and 3}-tons capacity, respectively.

Water is laid on the piers: Small quantities of provisions arc available.

There is a slipway.

Chart 2198.

Coast.—The Coast between Finnarts point (page 41) and Bennane 10
head, about 7 miles north-north-eastward is clear of dangers outside a
distance of 2 cables oflshore.

The small village of Ballantrae, which may be identified by two old
towers the higher one being round, and the southern one square, and
by the bridge over Stinchar river at the back of the village, stands about 15
4% miles north-north-eastward of Finnarts point. There is a small
L-shaped picr protecting an arca which dries, where fishing boats lie.
Charts 2164, 21398,

Bennane head is a salient rounded promontory, 320 feet (47m5) high.
There are depths of 4 fathoms (971) close off this head, but during the 26
strength of the tidal streams, at spring tides, a considerable race
extends about & cahles offshore and should be avoided.

Light.—Fog signals.—Off-lying island.—Ailsa Craig, a rocky
islet of columnar trap approaching in places to hasalt, situated 73 miles
north-north-westwiird of RBennane head, rises abruptly from the sea toan 25
elevation of 1,110 feet (338m3). 1t has a conical sunnnit (Lal. 55° 15" N.,
Long. 57 07" W.}, and is very precipitous, except on the north-eastern
side, where it slopes and is accessible. See views facing page 46.

There is a lighthouse pier at Ailsa Craig, with depths of from 2 to
3 feet (0m6 to OmY) alongside. a0

A light is exhibited, at an elevation of GO feet (18m3), from a yellow
brick tower, 35 feet (I0™7) in height, situated on a spit on the eastern
side of Ailsa Craig.

There is a radio telephone at the lighthouse.

Two fog signals are sounded on Ailsa Craig, one from near the 35
southern, and the other from near the northern end.

Chart 2164,

Coast.—Dangers.—Retween Bennane head and Girvan, about
8 miles north-eastward, the coast is foul in places for about 3 cables
offshore; it should be given a good berth, unless bound for Girvan, 10

¥rom 1} to 12 miles south-westward of Girvan Seuth Pierliead light-
structure and about one mile offshore, there are depths of from 22 to
28 feet (6M7 to 8M5).

Girvan patch, about 4 cables south-westward of Girvan South
Picr-head light-structure (page 47), has a depth of 8 feet (2m4) over it. 43
Coastguard.—Life-saving.—There is a coastguard station at

Ballantrae {see page 10). A line-throwing apparatus is maintained here;

see page f).
Cllmatic table.—Sec¢ table for Colmonell, situated ahout 3 miles
eastward of Bennane head, on page 35. 40

Chart 2154,

Tidal streams.—Near the coast southward of Corsewall point,
and close off the point, the south-going stream begins - 0310 Greenock
(4 (430 Dover), the north-going stream beging — 0250 Greenock

Charts 1577, 1824a.
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Chart 2157,

( —0130 Dover); this stream iz local, and a little way offshore the

sonth-going stream begins -+ (M40 Greenock (- 0600 Dover), and the

north-going stream beging — 0120 Greenock (FLW. Duver). These
3 offshore streams tun round the point and along the coast into and out

of Firth of Clyde.

The south-east-going North cliannel stream runs east-south-eastward
acruss the entrance to the Firth of Clyde towards Bennane head,
divides off the head, and runs nerth-north-eastward and south-south-

10 westward along the coast; these streams begin - 0425 Greenock
(- 0545 Daver), The south-sonth-west-going stream begins to run along
the coast nerthward of Bennane head — 0150 Greenock (— 0030 Dover.)
Retween about 4 0430 and — 6140 Greenock (4 0550 and — 0020
Dover) the stream runs south-southi-westward along the coast between
Bennane head and Corsewall point; the rate of this stream is not
known, but may be about 2 knots at springs between Bennane head
and Loch Ryan;: westward of the entmnee te the loch it is weak;
after +— 0520 Greenock [ 0545 Dover) it branch of this streamy runs
round Finnarts point into loch Ryan. Between about — 0140 and
20 4- 0430 Greenock (— 0020 and -+ 0550 Dover) the stream runs north-
north-eastward along the coast between Corsewall point (Lat. 55° 00/
N., Long. 5° 09° W) and Bennane head; after HHAV. Greeneck (40120
Daver) this stream is joined, northward of Milleur point, by the out-
going stream from Loch Ryan; offi Bennane head the stream meets
45 the south-south-west-going stream [rom the coast northward of the
head, and a race forms; the stream is weak between Corsewall point
and the entrance {o Loch Ryan, and may attain a rate of about 2 knots
at springs between the entrance and Bennane head.
During the south-south-west-going stream along this coast, the
30 offshore stream runs south-gastward, towards the ¢oast, and east
of about a line from Bennane head to Mull of Kintyre, turns eastward
and north-eastward into the Firth; west of the line the stream turns
south-westward of the Firth and joins the North channel south-going
stream. During the north-north-east-going stream along the coast,
43 the offshore siream runs north-eastward into the Firth, but, westward
of the Bennane head to Mull of Kintyre line, it turns gradually north-
ward, and runs towards Sanda island and Mull of Kintyre,

Between Bennane head and Farland hiead (page 54) the streams run
in the direction of tle coast to Heads of Ayr, and thence directly

40 across between the Heads and Farland head, and also round the bay
between them. The in-going stream begins +- 0425 Greenock (- 0545
Dover), the out-going strewm begins — 0150 Greenock (-- 0030
Dover); these streams are not strong, but run with some strength off
Lady isle and the salient points, and are barely perceptible in Ayr and

43 Irvine bays,

Chart 2164,

Girvan harhour.—Lights.—Beacon.—Girvan harbeur and town
are sitnated at the mouth of Girvan river. The harbour, which s used by
coasting vessels, has depths of from 3 to 4 fect (0M9 to 112) and about

50 2,000 feet (60D™H) quayage, The southern pier is 480 feet (146M3)
long and the breakwater on the northern side is 775 [eet (236™2)
long; both extend into depths of 2 feet {0m6). There is also a pier,
410 feet (126™0) long. In 1947, the breakwater was in ruins and the
outer part, which is detached, was marked by a beacon.

13
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Charls 1577, 2635, 1824a.
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Chart 2159,

Tlhie depths on the bar vary with {reshets and changes of wind, the
bar sometimes disappearing altogether, and at other times causing
considerable obstruction,

A light is exhibited, at an elevation of 25 feet (7m8), from a white
tower, 20 fect (6™1) in height, situated on the pier-bead at Girvan,

A light is exhibited, at an elevation of 11 feet (3™4), from a post,
11 feet (3™4) in height, situated at the head of the groyne at Girvan,
on the northern side of the harbour.

The town had a population of 5,900 in 1951, Small quantitics of
provisons are obtainable.

Coastguard.—Life-saving.—There is i constguard station at
Girvan (sez page 10). A motor Bieboat is stationed and a line-throwing
apparatus is maintained at Girvan (see page ),

Coast.—Dangers.—Beacon,—Light,—The coast between Girvan
and Turnberry point, about 4§ miles northward, is fringed by foul
ground extending a short distance offshore, Brest rocks extend about
6 cables offshore about one mile sonth-south-westwand of Turnberry
point; they are marked by a red iron pillar sunmounted by a cage.

Vessels should give this stretch of coast a good berth, See view facing !

page 46,

Turnberry point (Lat, 557 18" N., Long. 4° 50° W) though low, is a
noticeable promontory. On its north-eastern side are the ruins of a
castle near which stands the lighthouse; there is a eairn on the snmmit
of the point,

A light is exhibited, at an elevation of U6 feet (20m3), from a white
tower, 80 feet (24™4) in height, situated on Tummberry: point, See viess
facing this page. Thereis a radio telephone at the lighthouse. Distress
signals are exhibited from Turnberry lighthouse. See page 6.

FIRTH OF CLYDE,—Firth of Clyde is entered between ‘Turnber
point and Pladda island, about 111 miles north-westward.

Submarine exercise areas,—Submarines frequently exercise i
the area between Kintyre and Ailsa Cmaig, in Kilbrannan sound,
Inchimarnoch water, Bute sound and in Firth of Clyde. A good lookout

is to be kept for them when passing through these waters, See Notice 3a

to Maringrs No. 8 af ¢:ach year,

Tidal streams.—The streams are referred to according to the direc-
tions towards which they run; in estuaries and rivers, however, they
may be called in-going and out-going.

The stream mins about north-eastward into Firth of Clyde whilst
it i5 running sonth-castward in North channel, and abont sonth-
westward cut of Firth of Clyde whilst it is munning north-westward in
North channel; the directions of the simulianeous streams differ about
120°, The streams are strong in North channel, but weak in the Firth,
and though the North channel streams run partly into the Firth,
especially during the in-going stream in the Firth, the streams of the
Firth have no effect at all on thie streams in North channel.

In this section, the division between North channel and Firth of
Clyde is considered to be a line between Mull of Kintyre and Corsewall
peint; descriptions of the streams in the Firth, north-eastward of that
line, will be found below,

In mid-channel in North channel off the entrance to Firth of Clyde,
the soutli-east-going stream, spring rate about 4 knots, begins — 0610

Charls 1577, 2635, 1824a,
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Chart 2159,

Belfast (- 0600 Dover); the north=west-going streany, spring rate
about 35 knots, begins - (0LA elfast (JEAW. Dowver), The streams
begin considerably earlier near the land; along the const northwared of

5 Mull of Kintyreand close westward of the Mull, the sonth-gning stream
begins 4 0446 Belfast {4 (430 Dover) and the north-going stream
begins — 01156 Belfast (~ 0130 Dover): the spring rate in each direc-
tien is about 5 knots. Along the const soutliward of Carsewall peint and
off the point the stremns begin at the same tines as off Mull of Kintyre,

1 but the spring rate in both dircctivns does not exceed from 2 to 3 knots
off Corsewall point (Lat. 55° 00° N, Loag. 3* 09" W',).

The streams deseribed, off Moll of Kintyre and Corsewall point, are
local (see pages 39, 41), and, outsile theni, the streims run across
the entrince to Firth of Clyde about as in North channel; spring

135 rate aboit balf way across is from 1+45 to 2 Knots.

The main bady of the stream from Mull of Kintyre, which runs
during the in-going stream i Firth of Clyde, runs towards Corsewall
point, but the stream also runs in an east-sonth-easterly direction
towards Bennane head, and divides off the hend and runs north-north-

20 eastwarnd and sonth-south-westward alnng the coast.  The main body
of the stream from Corsewall point, which runs during the out-going
streant in the Firth, runs tnwards Mull of Kintyre, but stréam also runs
towards Sanda island, There are eddies and overfalls, or a race, near
Sanda island, and between the island and Mull off Kintyre, during the

25 streams in both directions (sce page 62).

The streams are usually referred to as in-going and out-going, but in
certain cases their directions are alse given.

In the fairway throngh the outer Firth the streams are very weak
and more or less rotatory. At a position 6:9 miles 028" from Ailsa

30 Craig (Lal. 85° 15" N., Long. 5% ¢6' II.), the in-going stream, spring
rate ()°4 knot, begins — 0545 Greenock (— 0425 Dover) and runs in
variable directions between about 355° and 010° till about — 0100
Greenock (+ 0020 Dover); the direction then clianges gradually
through east, without a reduction in the rate, and the out-goimg stream,

34 spring rate (06 knot, runs between about -+ 0300 and 4+ 0600 Greenock
{-+ 0420 and — 05056 Dover) in directions varying between about 220°
and 235%; the direction then changes rapidly westward and north-
ward, and the rate decreases till the in-going stream begins.

At a position 4+4 miles 066° from Holy Island lighthouse, the in-

40 going stream, spring rate 0+3 knot, beging - 0500 Greenock (— 0605
Dover) and runs in variable directions between about 0507 and 100°;
the out-going stream, spring rate 0-3 knot, begins — 0100 Greenock
(+ 0020 Dover), and runs in variable directions between about 2207 and
2807,

45 In the northern part of the outer Firth the in-going stream divides
into three parts, and runs through the channels east and west of the
Cumbrae islands and the eastern part of Bute sound; the vut-going
streams from these channels meet in the Firth. A race forms off
Garroch head when the out-going streams, frem the coast of Bute and

40 the channel west of Cumbrae islands meet,

Currents.—The area drained by tbe rivers running into Firth of
Clyde is large, and the rainfall considerable; the quanity of water
transported by the out-going stream is therefore usually greater than
that transported by the in-going stream, but, under normal circum-

¢

Charts 1577, 2635, 1824a,
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C harl 2159,

utices, the excess is not sufficient to cause any appreciable differcnce
1 the rates of the in-going and out-guing streams. After periods of
heavy rain, however, and when the snow is melting, bath the duration
and the rate of the out-going stream are increased, and those of the
in-going stream correspondingly reduced. The difference is noticeable
everywhere in the Firth and is probably greatest in the inner part,
northward of Garroch head and Farland head; no actual data are
available, but it is possible that the stream m.’ly run continuously
outwards in this part after long periods of very heavy rain, oc in warm
weather in spring when the snow is melting quickly, especially near
neaps,

Land drainage water runs usually only on and just below the sur-
face, and a few fathoms below the surface the in-going and out-going
streams are probably not affected.

The streams of the Firth are alse affected by wind-driven currents;
with strong and long-continued southerly and westerty winds both the
duration and the rate of the in-going stream ar¢ inereased, and those
of the out-going stream correspondingly reducel; strong northerly
and eaalerl\ winds have the opposite effect. Southe iy and westerly 2
winds probably have their greatest effect in the mmer Firth.

Sea level.—5Strong wutlwrlv and westerly winds rarse sea level in
Firth of Clyde; northerly and msterly winds have the opposite effeet,
These changes are most noticeable, though not greuatest, at Mull of
Kintyre, where the range of the tide is very small, only about 3 [eet
(0m9) at springs. The changes are probably greatest in the inner Firth
and entrance to River Clyde, where south-westerly winds will have
more effect than north-easterly winds. In Rothesay bay, sea level may
be raised as much as 5 feet (1m3) with strong and leng-continued

south-westerly winds, and depressed from one to 14 feet (003 to OmB) .

with strong and long-continued north-casterly winds; at Greenocek,
with similar winds, the sea level has been raised more than 4 feet (112)
and depressed nearly 3 feet (0m9).

Sea level, especially in the inner Firth and river entrance, is also

raised during periods of heavy rain and melting snow, and depressed 33

during periods of very dry weather.

Chart 2164,

EASTERN SIDE OF FIRTH OF CLYDE.—Coast.—Dangers.
Between Tumnberry point and Dunure harbour are twn small bays
separated by Barwhin point, about 2 miles north-castward of Turn-
berry paint (Lat. 35° J¥" N., Long. 42 36 11"}, that on the south called
Maidentead bay and that on the north Culzean bay.

Culzean castle stands near the cliffs, at the southern end of Culzean
bav, surrounded by woeds and undulating grassy park-land.

Dunure harbour is protected northward and westward by two 45

breakswaters; it is vsed by fishing boats and has depths of about @ fect
(2m7) in it at high water. A smull tower marks the south-western side
of the entrance.

Charts 2494, 2164,

Maidenhead rocks, about one mile north-eastward of Turnberry 5

poinit and 2 cables offsliore, are above water; Kewn (Keown) rock,
about 2 cables north-castward of Maidenhead rocks and about 2 cahles
off<hore, dries about 5 feet (1™5).

Charts 1577, 2633, 1824a.
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Charts 24094, 2164,

Maidens harbour is formed south-castward of Maidenhead rocks by
a pier about 470 feet (143m3) long, and two hreakwaters on ledges,
about 4 feet (1m2) high, north-eastward of the pier, This harbour,

4 which is used by fishing craft, dries for the most part.

Abont 2 cahles north-eastward of Maidens harbour a sewer outfall
extends about 2 cables north-westward from the coast: its seaward
end is marked by a beacon.

Heads of Ayr, about 2} mites north-ecastward of Dunure harbour, is

19w headland, 258 feet (78m6) high, consisting of a vertical cliff termina-
ting near its base in stecp grassy slopes, with comparatively low land
on either sicde. See view facing this page,
Chart 2194,
Ayr bay.—Ayr bay is entered hetween Heads of Ayr and Troon,
15 abont 61 miles north-north-eastward. About 1} miles east-north-
eastward of the Heads are the ruins of Greenan castle, standing on the
edge of the eliff,

Both 5t. Nicholas church tower at Prestwick and Prestwick swim-
ming pool building, situated about 4 and 3} miles south-eastward of

20 Troon harbour entrance, are conspicuous.
Chart 2494, plan of Ayr harbour,

Lights,—Fog signal.—A light is exhibited, at an elevation of
24 feet (7n3), from a red tower with a white lantern, 20 feet (6™1)
in height, situated on the head of South pier about 3} miles north-

25 eastward of Heads of Ayr. An auxiliary light is exhibited, at an
elevation of 18 feet (5m5), from the same tower.

A fog signal is sounded from this tower.

A light is exhibited, at an elevation of 29 feet (8™8), from an iron
[ramework tower, 20 feet (8w8) in height, situated on the head of

30 North pier (Lat, 55° 28" V., Long. £° 39" 1V.).

Leading lights are exhibited, the froat light, at an elevation of
33 feet (10m1), from a red tower with a white lantern, 20 feet (6™m1) in
Leight, situated close to the pilots’ house on the northern side of Ayr
harbour; and the rear light, at an elevation of 58 feet (17®m7), from

35 a red tower with a white lantern, situated about threc-quarters of
a cable castward of the front light-tower,

These lights in Jine, bearing 098°, lead over the bar in a least depth

of 15 feet (4mB). See view facing page 51,
Chart 2494,

40 Alight for the use of aircraft is situated about 3 miles north-eastward
of Ayr,

A light is exhibited, at an elevation of 63 feet 19m2), from a white
heacon situated an Lady isle, about 43 miles north-westward of South
pier-head.

#5 Dangers.—Beacon.—There are many shoals in Ayr bay and the
utmost caution should be used in approaching Ayt harbour.

A rocky shoal, with a least depth of 25 feet (7986) over it, lies 664 cables
northward of Heads of Ayr. A shoal, with a depth of 27 feet (8™2) over
it, lies about 2} miles north-vastward of Heads of Ayr and oue mile

50 offshore. Between these shoals and the coast are a number of sunken
racks, some with depths of less than 6 feet (1™8) over them Blackbum
raocks lie about 2 cables offshore aboul one mile southward of South
pier-head. These dangers are covered by the red sector of the light on
the head of South pier between the bearings of 012% and 0667,

Charts 1577, 2635, 1842a.




Ta fabe pogs B

View. ks three pocts, of chait of Avrshise,




-

E L ke

ol st o

(b pdmadl ifad 18]

T - p—
— e — — e — e - R — . — -




Clip 11.) FIRTH OF CLYDE, EASTERN SIDE 51

{ hazt 2494,

A shoal, widh a depth of 5 fatboms (9m1) over it, lies ahout 2} miles
north-north-eastward of Heads of Ayr and 1} miles offshore, in the
fairway of the approach to Ayr harbour.

Saltpan patches are a number of detached patches, with a least §
depth of 13 feet (4m0) over them, which extend from one mile north-
north-westward to }? miles west-north-westward of South pier-head.
The conspicuous spire, about 5} cables south-eastward of South pier-
head, bearing about 118° and open south-westward of the light-tower on
that pier-head, leads south-westward of Saltpan patches. 10

Ashoal, with a depth of 17 feet (5™2) over it, lies about 2} miles south-
south-eastward of Lady isle (Laf. 55° 32" N., Long. 4° 44’ W,), and a
patch, with a depth of 5 fathoms (9®1) over it, lies 3 eables north-
enstward of this shoal, There may be shoaler depths in this part of the
bay than are sbown on the chart, as the bottom is very irregular, 15

Bell rock is situated about 1} miles north-north-eastward of the
cntrance to Ayr harbour. From a point close south-eastward of Bell
rock, Saltpan spit, with depths of less than 0 feet (1m8) over it, in
places, extends about 1§ miles west-north-westward.

A shoal, with a depth of 28 feet (8m3) over it, lies about 2§ miles 20
west-north-westward of Bell rock.

Blaek rocks, above-water and sunken, extend about 8 cahles south-
westward from the coast about 34 miles northward of the entrance to
Ayr harbour; an iron beacon, 15 feet (4m6) in height, stands on Black
rocks about half a cable within their southier extremity, 28

Lady isle has two towers on it (see view facing this page) and is
surrounded by foul ground; shoals with a least depth of 11 feet {3™4)
over them, lie about three~quarters of a mile eastward of Lady isle.
Lady isle and the shoals in its vicinity, with the exception of tbe pateh,
with a least depth of 15 fcet (4™6) over it, about 73§ cables eastward of 30
the isle, are covered by the red sector of the light on West pier-
head, Troon harbour {page 52), between the bearings of 036° and
080°,

The channel between Lady isle and the coast eastward should only
be attempted by small vessels with local knowledge. 35
A bank, with depths of 16 to 20 fathoms (293 to 36™8) over it, lies
about 3 miles west-north-westward of Lady Isle light-structure.

Chart 2494, plan of Ayr harbonr.

Ayr harbour.—Ayr harbour is formed at the mouth of River Ayr.
The entrance, which is 200 feet (61m0) wide, is between South pier on 40
the southern side and a detached breakwater and North pier on the
northem side.

After heavy rains strong freshets come down the river and tend to
sheer vessels towards North pier. In winter, alter the breaking up of
hard frost, the ice on the cbb stream has swept small vessels out to 45
sea. West-south-westerly winds canse a swell at the entrance. There
is a least depth of 15 feet (4m6) on the lcading line in the entrance
channel to the harbour.

On the northern sidc of the harhour ¢lose within the entrance is a
tidal basin. The entrance is 60 feet (I8m3) wide, a depth of 11§ feet 50
(3m8) over the sill, There are depths of about 14 feet (4m3) in the middle
of the basin.

Special bye-laws are in force for vessels carrying petroleum and
earbide of calcium.

Charts 2164, 2159, 1577, 2635, 1824a.
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Chart 2494, plan of Ayr harbour.

Pilots.—Tug.—A tug is kept in readiness and a pilot will go out
in her, or in a boat, to vessels making the usual signals, and board her
off the Bar buoy. For signals to be made by vessels requiring a pilot

4 in thick or foggy weather see page 7.

Caution.——Two balls, disposed vertically, displayed by day, or two
red lights, disposed vertically, exhibited af night from the ]:ulot 5 flag-
staff, on the northern side of the harhour, indicate that the channel is
obstructed and vessels are prohibited from entering.

10 Lights—See page 50. C
! Dangers.—Buoyage.—St. Nicholas rock, which dries 2 feet (0m6),
| is situated about one ¢able south-south-westward of South pier-head;
it is covered by the red sector of the light on South pier-head between
between the bearings of 012° and 066°, A shoal, with a depth of 11 feet
13 (3m4) overit, lies about three-quarters of a cable westward of South pier-
| head and a similar shoal lies half a cable westward of the western
extremity of the breakwater,
A black conical light-bucy, exhihiting a while fashing light every Lo
seconds, known locally as the “Bar buoy", is moored about 3% cables
E 20 west-sonth-westward of the breakwater.

A black conical buoy is moored about 1} cables eastward of the
light-buoy.

Town.—Ayr stands at the mouth of River Ayr. In 1951 it had a
population of 44,037. The spire, about half a mile south-eastward of

25 South pier-head, is conspicious,

Trade.—Large amounts of coal, minerals and fish are both exported
and imported.

Communications.—Tlhere i, during the summer, communication
by sea with Arran and other places in Firth of Clyde.

30 The tidal basin and the principal quays are connected with the rail-
way system.

Port facilities,—Coal is supplied dircct from the pit. Vessels can
coal alougside the wharf, in depths of from 13 to 16 feet (410 to 4mQ),
There are several cranes,

35 Small quantities of provisions are procurable.

There is a patent slip; for details see Appendix 1. Repairs to hull
and slight repairs to machinery can be executed.

Coastguard — Life-saving. — Storm signals. — An auxiliary
watch is kept at Ayt (see page 10). A line-throwing apparatus is main-

40 tained (sez page ). Storm signals are displayed. Sre page 6.
Chart 2494, plan of Troon harbour.

Troon harbour. ~Troon harbour (Lat. 55° 33" N., Long. 47 44" W)
is more easy of access than any other harbour on the coast of Ayrshire;
it is formed, on the eastern side of the projecting point dividing lrvine

45 and Ayr bav by East pier, 3,000 feet (914™4) long, which encloses
a space between itself and the point. This space is divided into an
outer and an inner harbour, The outer harbour has good quayage and
is sheltered from north-westerly winds by West pier which overlaps
East pier, and within which vessels of moderate draught lie in security:,

50 See view facing page 51.

A large pas-holder near the shore south-eastward of the entrance
to the harbour is conspicuous,

Vessels from infected ports must ohtain pratique before entering
the harbour.

Charts 2164, 2159, 1577, 2635, 1824a.
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(hart 2494, plan of Troon harbour.

Special bye-laws are in force for vessels carrying carbide of calcium
and petroleum.

The least depth at the entrance to the harbour is 15 feet (4m6), and
the general depth in Outer harbour is from 8 to 14 feet (2m4 to 4m3). §
There are depths of from 15 to 19 feet (46 to 5m8) alongside in the
tidal basin, and of 19 feet (5™m8) alongside West pier for a length of
300 feet (91m4). There are also several berths alongside the quays
available for working cargo, with depths of {rom 6 to 11 feet (178 to
$14). The greater part of Inner harbour, which is mainly a timber 10
hasin, dries; it has an entrance 36 feet (11m{}) wide, crossed hy a
drawbridge.

The tidal basin, on the south-western side of the harbour, is 370 feet
(1i2mg) dong, 260 feet (79™2) wide, and the entrance is 39 feet (11m9)
wide, with a depth of 14 feet (4m3) over the sill. There are 8,160 feet 15
{(I877m6) of quayage, with depths of from 15 ta 20 feet (4m6 to 6™1) in
the basin,

Lights.—Fog signal.—A light is exhibited, at an cleyation of
35 fect (20m7), from a white stone tower, 25 feel (7™0) in height,
situated on West pier-head. A fog signal is sounded from this light- 20
tower.

A light is exhibited, at an elevation of 22 feet (6M7), from a post
on a dolphin, 13 feet (4m0) in height, sitnated close -east-south-eastward
of the light-tower on West pier.

A light is exhibited, at an elevation of 19 feet (5™8), from a red 25
column, 14 feet (4™3) in Lieight, sitnated on Iast pier-head.

Caution.—Two black balls, disposed vertically, displayed by day, or
two red lights, similarly disposed, exhibited at night, from the flagstaff
at the pilot's house, about 14 cables south-south-westward of West
pler-head (Lat. 55° 33' N., Long. 4° 41" IV.), indicate that the harbour 30
15 blocked and that entry or exit is prohibited,

Chart 2494.

Dangers in approaches.—Beacons.— Buoys.—Troon rock, about
1} miles westward of West pier-head, has a least depth of 17 feet (6m2)
over it; this rock lies with the West Pier light bearing 090, the dividing 35
line between the white and red sectors of that light.

A shoal, with a depth of 25 feet (Tm6) over it, lies about 8 cables
westward of West pier-lead.

Youl ground extends about 2 cables westward from West pier at
Troon; the northern edge of this foul ground is marked by a black 40
conical buoy.

Mill rock, which dries one foot (Dm3), lies about 4% cables north-
eastwird of West pier-head; it is marked on its western side by a red
can buoy.

Lappock rock, which dries 2 feet (0m6), lies about 11 miles north- 45
north-westward of West pier-head; it is marked by a red stone tower
surmounted by a ball.

Between Mill and Lappock rocks the hattom is very uneven, with
depths of from 16 to 36 fect (4™m9 to 11%0); the westernmost danger
15 a patch, with a depth of 16 fect (4m9) over it, situated half a mile 60
south-south-westward of Lappock Rock beacon.

A beacon, consisting of a post surmounted by a globe, 0 feet (2m3)
high, marks a sewer outfall abont 9 cables eastward of Lappock Rock
heacon.

Charts 2164, 2158, 1577, 1824a.
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Chart 2494.

Directions.—A vessel with local knowledge approaching from
southward can proceed through Ayr bay, passing eastward of Lady
isle and the dangers in its vicinity, Thence she should steer to pass

§ westward and northward of the black conical buoy marking the foul
ground westward of West pier and between this buoy and Troon rock.
Thence she should round West pier-liead and proceed to the desired
berth,

Chart 2494, plan of Troon harbour,

10 Town.—Troon (Lat. 55° 33" N., Long. 4 41" I¥.) had a population
of 10,063 in 1951. There is communiciation hy sea with various British
and foreign ports.

Life-saving.—A motor lifeboat is stationed at Troon; see page
9

15 Port facilities,—There are two dry docks; for dimensions of the
larger see Appendix L.

Coal can be obtained alongside the quays or in the basin; there are
several cranes. Fresh provisions and stores can be procured. There is
every facility for working cargo and the quays are connected with the

20 railway system.

There is a hospital for seamen.

Tugs are always in readiness and may be obtained by making the
usual signal by day, or at night by exhibiting two while lights, disposed
vertically.

25 ‘'Trade.—The principal exports are coal and road metal; the chicf
tmports are timber and fish.

Chart 2494

Coast.—Between Troon and Ardrossan, about 7 miles north-
westward, the coast forms two bays, the soutliern and largest being

30 Irvine bay; the northern one is & small indentation called South bay,
which is quite open and affords no anchorage,

Charts 2131, 2164,

The coast between Ardrossan and Farland head, 4} miles north-
westward, is generally sandy, with occasional steep braes, farmhouses

35 and coppices. Farland head is steep-to on its western side.

Explosives dumping ground.—A dumping ground for explosives,
now disused, the limits of which are indicated on the chart by a circular
pecked line, with a radius of 2 miles, lics ahout 6 miles westward of the
entrance to Ardrossan harbour,

40 Chart 1404,

Dangers. -—Beacons.—Light~Horsc isle, the south-eastern ex-
tremity of which is situated zbout 5} cables west-north-westward of
Ardrossan Liglithouse pier, is only a few feet high. It is partially
covered with grass, and has on its southern point a conspicuous white

5 stone tower, with three windows on either side. Horse Isle shelves are
rocky spurs, extending about i} cables south-westward of the southern
point of Horse isle; an iron beacon surmounted by a globe, 23 feet (7m0)
in height, stands near the south-western end of Horse Isle shelves
Southward of Horse Isle shelves the bottomn is rocky and uneven. a

50 depth of 17 feet (5m2) lying 3% cahles southward of Horse Isle beacon-
tower (Lat, 55% 39" N., Loug. -i'“ 50" W.); a shoal, with a depth of 2i
feet (6m4) over it, is 51tuated 31 cables westward ‘'of the same beacon.
Horse isle is connected with the mainland north-eastward by a bar,
with a depth of 6 feet ({m8) over it.

Charts 2164, 2159, 1577, 2635, 1824a.
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Chart 1404.

A light is exhibited, at an elevation of 57 feet (17m4), on the whbite
stone tower on Horse isle.

A bank, with a depth of 4 fathoms (7™3} over its outer end, extends
one mile southward from Farland head. 5

Tidal streams.—Se¢e page 435.

Submarine cables.—Beacons.—Submarine cables, the positions of
which are indicated on chart 2164, are laid across Firth of Clyde, from
a position close eastward of Farland head to Island of Arran. See page
7. Both landing places are marked by beacons. 10
Chart 2494,

Irvine harbour.—lrvine harbour, 3} miles northward of Troon
harbour entrance, at the confluence of Rivers Irvine and Garnock,
is protected from ail winds, and is suitable for vessels not exceeding
144 feet (4m4) draught, Its quays and wharves, which are on the Id
southern side about 3} cables from the entrance, are 1,935 feet (589m8)
ong, are provided with cranes, with lifting capacities up to 30 tons,
and are connected with the general railway system,

The depth on the bar is from 14 to 15 feet (4m3 to 4m8) at high water
springs, and 13 feet (4m0) at neaps. The depth on the bar is affected 20
by the wind, fresh southerly winds increasing, and northerly winds
decreasing, the depth; freshets from the river sometimes reduce the
depth by one foot (0™3) or more. Generally, a lee-going stream sets
actoss the entrance during northerly or southerly winds, so it is
not advisable for vessels to attempt 1o enter without local know- !
Ieclpe,

There are depths of from 10 to 14 (ect (3™0 to 4m3), mud and sand,
alonpgsnde the wharf,

Lights.— Beacons.—A light is exhihited, at an elevation of 26 feet
{T=0), from an iron framework beacon, 27 feet (8m2) in height, situated 30
un the south-eastern side of the entrance to Irvine harbour.

A light is exhibited, at an elevation of 30 feet (911), from a wooden
pile beacon, 31 feet (9m4) in height, situated on the north-western side
of the entrance.

Leading lights are exhibited, the front light, at an elevation oi 45
33 feet (10m1), from a white mast, 33 feet (10m1) in height, situated
on the south-gastern side of the harbour about 24 cables north-eastward
of the light-structure on the south-eastern side of the entrance; and
the rear light, at an elevation of 50 feet (15m2), from a white mast,
60 feet (15™m2) in height, situated about 1% cables north-eastward of the 40
front light-mast. These lights in line, bearing 053°, lead to the entrance.
Within the entrance the channel up to the wharves is marked by
perches.

Caution.—Two black balls displayed by day or two red lights
exhibited at night from a flagstaff at the pilots’ house, indicate that 45
vessels must not enter or leave the harbour without permission.

Anchorage.—The best anchorage outside the bar is a little north-
westward of the entrance, in depths of from 8 to 12 fathoms (14m8 to
21my), good holding ground. This anchorage is very open and should
only be used in fine weather or with ofishore winds, 50

Tidal signals.—The following signals, which indicate the depth
in mid-channel at the entrance, are shown from a mast on a tower
(Lat. 55° 36" N., Long. £° 41" W.), situated close southward of the front
leading light-mast. .

L5"]
Ty

Charts 2164, 2159, 1577, 2635, 1824a.
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Chart 2494,

By day. At night. Depth in feet.

One ball. One green light. 7 (2m1)
Two balls One red light. 8 (2my4)
§ Three balls. One white light. 9 (2m7)
Four balls. One green under one white light 10 (3m{)
Five balls. One red under one w/hite light. 11 (3m4)
Six balls, Two white lights. 12 (3m7)
Seven balls, One green under two white lights 13 (4mQ)
10 Eight balls, One red under two white lights. 14 (4m3)
Nine balls. Threc while lights. 15 (4mg)
Ten balls. One green under three white lights, 18 (4mh)
Eleven balls. One red under three white lights, 17 (5m2)
Twelve balls. Four white lights, 18 (5m3)

15 Bye-laws.—Bye-laws regulating the use and working of the harbour
are in force,

Special bye-laws are in force with regard to explosives, Vessels
not under the control of Nobel's Explosives Company must not anchor
in the fairway of Garnock river off Nobel's wharf.

20 'Town.—The town of Irvine is situated about 11 miles inland on
River Irvine; the population in 1951 was 14,746. It has ship-building
and engineering works, foundries, grain stores, etc.

There is communication by sea with Dublin, Belfast, Glasgow,
Liverpool and Fleetwood.

25 Pilots.—Pilots are always available.

Port facilities.—There is a slipway; for details se¢ Appendix I.
A tug is available,

Trade.—The chief exports are coal, bricks, fireclay goods and
chemicals; the imports are grain, salt, saltes, limestone, scrap metal

30 and timber.

Saltcoats harbour.—5Saltcoats harbour, 3} miles west-north-west-
ward of Irvine, is formed by a pier extending west-south-westward
from the coast, with a spur extending from it about 80 yards (82m3)
from its head. A reef, which dries 4 feet (1m2), extends from the pier.

35 On the northern side of the harbour is a group of rocks, which

The harbour dries out as far as the spur. There are depths of a few
feet between the spur and the pier-head, but there is no protection
outside the former, especially with winds between south-south-west

40 and west, which cause considerable swell.

The Town Hall steeple in line with the extremity of the spur leads
clear of the dangers on the north-western side of the harbour (Laf. 55°
48" N., Long. 4° 47'W.). The population, in 1951 was 13,108,

Chart 1404. =

45 Ardrossan harbour.—Ardrossan harbour is situated on the north-
ern side of a low projecting point, from the south-western side of
which rocks and shoals extend a quarter of a mile offshore. The harbour
entrance, 380 feet (115™8) wide, is between the head of Lighthouse
pier, which extends northward from the low projecting point, and the

50 southern extremity of the breakwater, which is situated on Crinan
rock and from which the breakwater extends about 2} cables northward.

Special bye-laws are in force for wvessels carrying petroleum and
carhide of calcinm.

Charts 2164, 2159, 1577, 2635, 1824a.
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Chart 1404,

There is a least deptb of 20 feet (6m1) in the entrance, and genera
depths of from 10 to 18 feet (3™0 to 5m5) within the breakwater,

Pilots.—Pilotage is not compulsory, but licensed pilots are always
available, and will board a vessel making the usual signal from the §
pilot launch. For the signal to be made in thick or foggy weather,
see page 7.

Lights.—Fog signal.—A light is exhibited, at an elevation of
37 feet (11m3), frotn a white tower, 29 feet (8™8) in height, situated
on the head of Lighthouse pier. A fog signal is sounded from this 10
lighthouse.

A light is exhibited, at an elevation of 41 feet (12m5), from a red
gantry, 21 feet (6™4) in height, situated on the head of the breakwater,

Two green lights, disposed vertically, are exhibited, at elevations of
23 and 20 feet (720 and 6m1), from a mast 13 feet (4™0) in height, 15
situated on the northern extremity of Winton pier, about 1} cables
east-north-eastward of the head of Lighthouse pier.

Caution.—Two balls, disposed vertically, are displayed by day,
and two red lights, disposed vertically, are exhibited at night, from
a flagstaff at the watch-house on nghthoub pier, and also from a 20
flagstaff on Montgomerie pier, when vessels should not enter the
harhour. (Lat 55° 38" N., Long. 4° 49° W.).

Two red lights, disposed horizontally, exhibited on the outer end of
the berth at Montgonwric pier, indicate that a tanker is berthed at
the wil jetties on the anrthern side. 25

Two red lights, disposud horizontally, on the swing bridge indicate
thiat 1t s clusid; red lights on the sides of the entrance indicate that it
i ).

l)lunp_crs in the approach.-—Buoy.——Beacon.—Campbell rock,
awash, lies about 5 cables south-south-eastward of Lighthouse Pier 30
lighthouse. Castle craigs are a ledge of rocks extending 1} cables south-
south-westward from the point about 4% cables south-eastward of the
head of Lighthouse pier, to within half a cable of Campbell rock. Eagle
rock, above water, lies 21 cables southward of Lighthouse Pier light-
house. Shoals, with a least depth of 16 feet (4m9) over them, lie abont 33
one cable southward of Eagle rock and between is a rock, awash;
between Eagle rock and the coast eastward are ledges of rock.

The above dangers are covered by the red sector of Lighthouse Pler
light between the bearings of 317° and 035°. The north-western
extremity of Lighthouse pier in line with the tower of Seafield house, 40
7% cables north-north-sastward, bearing 0253°, leads north-westward
of these dangers,

There are several detached rocks between the eastern side of Horse
isle (page 55) and the coast eastward; the channels between these
rocks are only available for small vessels with local knowledge. 45

West Crinan rock, which dries 2 feet (08}, lies about 1} cables
westward of the Breakwater light-structure ; depths of 3 fathoms (5m3),
or less, extend about a guarter of a cable around this rock. All these
dangers are covered by the red sector of Breakwater light, between
the be.mngs of 041° and 126° A red can buoy is moored southward 50
of West Crinan rock.

A beacon surmounted by a red cone, 6 feet (1®8) high, marks the end
of a sewer outfall laid across the sands northward of the harbour.

Submarine cable.—A submarine cable, which is indicated on the

Charts 2164, 2159, 1577, 2635, 1824a.
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| Chart 1404,

| chart, is laid across the harbour entrance between Lighthouse pier

‘ H and the breakwater. A notice warning vessels not to anchor in its
vicinity, is painted on the pier-head (Laf. 55° 38’ N., Long. £° 49" W.).

| 5 See page 7.

Quayage and wet docks.—Between Lighthouse pier and Winton
pier is Old tidal basin leading into Qld dock; the bight close westward
of Winton pier is shallow and rocky. Old tidal basin has 838 feet
(255m4) of quayage and a least depth of § feet (2m7),

¢  Between Winton and Montgomerie piers, the head of the latter
being situated about a quarter of a cable east-north-eastward of the
light-mast on Winton pier, are Eglinton tidal basin and Eglinton dock.
Eglinton tidal basin has 1,740 feet (530®3) of quayage, and depths
| of 18 feet {5m5). Eglinton dock has 2,600 feet (780%4) of quayage,
f 15 and the depth maintained is in accordance with the requirements of
‘ vessels making use of this dock; vessels drawing 28 feet (8m5) have
been accomnmodated; the south-castern wall of this dock is not vertical.
| Alongside the heads of Lighthouse, Winton, and Montgomerie !
| plers there are berths for vessels with depths of from 13 to 18 feet |
| fa 20 (4m0 to 5m5) alongside; in the berth, on the northern side of Mont-
gomerie pier, there is a depth of 28 feet (8™5) alongside, and this berth
will accommodate a vessel 580 feet (176™8) in length and 70 feet (21m3)
! in breadth.
|
|
|
|

All the piers and docks are furnished with cranes for working cargo,
25 and are connected with the railway system.
Anchorage.—Anchorage may be obtained, in depths of from 12 to
15 fathoms (21m9 to 27m4), with the lighthouse on the southern side of
the entrance to the harbour bearing 034°, distant about one mile.
Directions,—A vessel approaching Ardrossan from southward
30 should give Campbell and Eagle rocks a berth of at least 2 cables,
A vesse] approaching from south-westward should steer for the head
of Lightbouse pier, bearing about 058°, until within about 2 cables of it,
Sbe should then proceed very slowly through the entrance of the
harbour, between Lighthouse pier and the breakwater.
| 35 If proceeding into Old tidal basin a vessel may run a hawser from
1 her starboard bow to Lighthouse pier. If a vessel is intending to
enter Eglinton tidal basin she may run a hawser from her starboard
bow to the northern extremity of Winton pier.
At night a vessel should approach with Lighthouse Pier light bearing
40 058° and showing white, or with the breakwater light, bearing not
more than 041° and showing white. By keeping on these bearings a
vessel will approach the entrance to the harbour clear of all dangers
to within about three-quarters of a cable of Lighthouse pier; the
pier-head should be rounded at the distance of about 20 yards (18™3).
45 Only vessels with local knowledge can enter the harbour at night
without a pilot.
Ardrossan.—The town of Ardrossan had a population in 1951 of
8,799.
There is regular communication by sea with Arran and Northern
’j’ 50 Ireland ; also, during the summer, with Isle of Man.
Coastguard.—Life-saving.—Storm signals.—A line-throwing
l apparatus is maintained at Ardrossan; see page 9.
Storm signals are displayed from a flagstafi at Montgomerie pier;
Lat. 556° 38' N., Long. 4° 49" W.); see page 6.

Charls 2164, 2159, 1577, 2635, 1824a.
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Chart 1404.
Port facilities.—Supplies of all kinds are available; water is laid
on to the quays.
Coal is procurable from pits in the neighbourhood. Vessels can coal
in Eglinton dock or Eglinton tidal basin. 5
Fuel oil can be supplied from Montgomerie pier or from the northern
wall of Eglinton dock.
There is a dry dock, for dimensions of which see Appendix I. Repairs
to hull and machinery can be executed.
Tugs are available, 10
There are a number of cranes up to 40-tons lifting capacity.
Trade.—The chief exports are coal, oil, petrol, asphalt and steel;
the imports are iron ore, limestone, oil, petrol, timber and scrap metal.

Chart 2144,

WESTERN SIDE OF FIRTH OF CLYDE.—Mull of Kintyre 15
to Campbeltown.—Peninsula of Kintyre is situated between Firth
of Clyde and the Atlantic ocean. It is connected witb tbe mainland by a
narrow isthmus, situated 36} miles north-north-eastward of the
southern extremity of the peninsula, which separates East Loch
Tarbert from West Loch Tarbert. 20

Mull of Kintyre, the south-western extremity of the peninsula,
lies about 11 miles north-eastward of Tor point (chart 2515), the
nearest point on the coast of Northern Ireland ; it is bold and steep-to. A
strong tidal race is sometimes caused southward and south-westward
of it by a sentherly gale opposing a south-going stream; see page Gl, 25

Light.—Fop signal.—Radlobeacon.—A light is exhibited, at an
elevation of 207 feet (90m5), from a white tower, 38 feet (11™6) in
height, situated about three-quarters of a mile northward of Mull of
Kintyre. This light is often obscured by the haze over the high land.
See view facing page 51. 30

A fog signal is sounded from the Mull of Kintyre and a radiobeacon
transmits from the lighthouse (Lat. 95° 19' N., Long. 5° 48" W.).

Storm signals.—Stornn signals are displayed from a flagstaff near
the lighthouse. See page 6.

Coast,—Dangers.—Light-buoys.—The coast between Mull of 35
Kintyre and Sréon Uamha, the soutbern extremity of Peninsula of
Kintyre 1} miles east-south-eastward, is bold and rocky. There is a
tidal race at times off Sron Uamha. Between Sron Uamha and Rubha
McSbannuich, 5 miles eastward, there is an indentation, in about the
middle of which is Carskey bay. Both entrance points of Carskey bay 40
arc fringed with rocks; Carskey rocks extend 2 cables off the western
entrance point; the ledge off Keil point, the eastern entrance point,
extends about 2 cables offshore and is continuous as far as Dunavert
point, three-quarters of a mile eastward, where rocks dry 2 feet (0m6)
as much as 1§ cables offshore. 45

There are two noticeable dark mounds on Dunaverty point, and on
the eastern side of the point are a small cove and Southend village.

A rock, about 3 cables east-south-eastward of Dunaverty point and
2 cables offshore, has a depth of one foot (0m3) over it ; there is a depth
of 6 fathoms (9™1) close southward of this rock, and of one fathom 50
{1mB) between the rock and the coast.

Barley ridges are rocky reefs, extending about 2 cables offshore,
about one mile eastward of Rubha McShannuich; Macosh rocks, the

Charls 2159, 46, 2515, 1577, 2635, 1824a.
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Chart 2144, . ’
western part of these reefs, dry 2 feet (0™6), wnd are marked on their
southern side by a red can light-buoy, exhibiting a red fashing light
every Six secomuis.

5 Din na h-Oighe, about 2} miles north-eastward of Rubha McShan-
nuich, is a small isolated mound, and there iz a granite cross on the
point about 34 cables south-westwand of it.

Arranman Barrels, a rocky ledge extending 24 cables castward from
Din na h-Oighe, is marked at its south-vastern end by a red can light- :

10 buoy, exhibiting a white group flashing light showing fwo flashes every
uelve seconds; they consist of several large stones which dry severzl
feet before the main part of the ledge shows, and beitr some resemblance
to barrels,

Ru Stafnish lies 3} miles north-castward of Dun na h-Qighe. Thiree

15 radio masts stand about half n mile westward of Ru Stafnish.

Blindman rock, a reef fringing the coast, abont 1} miles northward of
Ru Stafnish, has depths of less than 6 feet (1m8) over it, and extends
about 1§ cables offshore.

Anchorages.—Small vessels with local kuowledge can obtain

i 20 anchorage in Carskey bay, with good shelter from north-westerly
winds, in depths of from 4 to § fathoms (73 to 9™1), As this anchorage
is free from dangers, and only slightly affected by the tidal streams, it
is a good place to await the turn of the stream when rounding Mull
of Kintyre.

25 Carskey house, a large two-storeyed house, about 3% miles eastward
of Mull of Kintyre lighthouse, is conspicuous. An hotel, situated in
Keil, on the castern side of Keil point, about 1} miles ‘eastward of
Carskeyhotise, is also conspicuous.

Off - IYing island and dangers —Buoy —Light.—Fog signal.—

30 Sanda island (Lat, 55° 17* N., Long. 5° 35 W.) is situated about 1}
miles south-eastward of Rubha McSh;umnich; it 1s the largest of a group
of islets and rocks off that part of Peninsula of Kintyre locally known as
Southend ceast, and attains an elevation of 401 feet (122m2), Sanda
sound, the channel between Sanda island and the coast, has depths of

34 from 5 to 28 fathoms (971 to 51™2), but its navigable width is reduced
to about one mile by Sheep island, 128 feet (39m0) high, which is
situated about 3} cables north-nortli-westward of the north-castern
end of Sanda island. See view facing page 66,

The Ship, a promontory near the middle of the southern side of

40 Sanda island, appeuars to be detached when viewed from seaward.

The Ship light is exhibited, at an elevation of 165 feet (50™3), from a
white tower, 48 fect (14™86) in height, situated on The Ship; see view
facing page 60. A fog signal is sounded from this light-tower,

Distress signals, details of which are given in the Admiralty List of

45 Lights, are made from this light-tower; see page 6. there is a radio
telephaone.

Sanda island is fringed by reefs and several islets and rocks lie within
6 cables northward and one mile castward of its eastern extremity.
Paterson's rock, the casternmost of these rocks, dries and is usually

50 marked by breakers a red can bell-buoy, fitted with a radar reflector,
marks the south-eastern side of Paterson’s rock, hut on account of its
exposed posmon no reliance should be placed on its being in position,
Paterson’s rock is covered by the red sector of The Ship light, Sanda
island, between the bearings of 245° and 267°,

Charts 2159, 46, 2315, 1577, 2635, 1824a.
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(“hart 2144,

The eastern extremity of Island Davarr, bearing about 348° and
open castward of Ru Stafnish, leads 2 miles eastward of Paterson’s rock.

Coastguard.—Life-saving.—There is a coastguard station at
Southend village (see page 10). A line-throwing apparatus is main-
tained here and also on Sanda island (see page 9).

Tidal streams.—Off the entrance to Firth of Clyde, in North
channel, the south-east going streain begins 0440 Greenock (--0600
Dover), the north-west-going stream begins —0120 Greenock (H.WY,
Dover); the in-going and out-going streams in the entrance begin at 10
about these times, and the difference between the directions of the
simultaneous streams in North channel and in the entrance is about
120°. The North channel streams are strong, and affect the streams in
the entrance, but the streams in the Firth are weak and have no effect
on the North channel streams outside a line joining Mnll of Kintyre 15
and Corsewall point,

Local streams tun near the southern coast of Peninsula of Kintyre
and close off Corsewall point; in the entrance to the Firth; clear of these
local streams, the south-east-going North channel stream tuns in an
east-south-easterly direction towards Bennane head; as this stream 20
crosses the Firth the in-going stream to the firth discharges {rom it
and runs in a northerty direction; off Bennane head the stream divides,
and tuns northi-north-castward and south-south-westward along the
coast. The north-west-going North channel stream runs, from outside
the Incal Corsewall point stream, towards Sanda island and the southern 25
const of Peninsula of Kintyre; as this stream crosses the Firth it is joined
by the ont-going steeani from the Firth. 1n the middie of the entrance,
whout where the North channel and Firth streams ineet and separate,
the spring rate in both directions is not more than about one knot, but
the rate increases nearer the main North channel stream and towards 30
the land on both sides. Along the coast northward of Mull of Kintyre
and close off it, the south-going stream begins -+ 0310 Greenock
{-I- (430 Dover), the north-going stream begins — 0250 Greenock
(— 0130 Dover); the spring rate in both directions is about 5 knots;
this stream runs close round the Mull and eastward to Sanda sound. 35
Chtsitle this inner stream the North channel, or outer streamn, which
begins o o sonth-eastward - 0440 Greenock (+ 0600 Dover), and
nocth-westwiand 20 Greenock (H.W. Dover), bends round and
pans in dhireetions to amd from gouthward of Sanda island.

At a position abont 2 niles 2207 from The Ship lghthouse (Lat, $5° 40
' N., Lomg. 57 35" W), it the outer streamn, the east-going stream,
spring rate 3o Kuots, geap riete 241 knots, mean direction 090°, begins
-+ 0450 Greenock (4 610 Dover); the west-going stream, spring rate
33 knots, neap rate 2 knots, mean direction 270°, begins — 0140
Greenock (— 0020 Dover). 45

In mid-channel in Sanda sonnd, the east-going inner stream begins
- 0340 Greenock (- 0500 Dover), the west-going inner stream begins
— 0230 Greenock (— 0110 Dover); spring rate in both directions is
ahoot & knots. Close inshore on the northern side of the sound the
streams begin later; the east-going stream begins at 4 0455 Greenock 50
(— 0810 Dover), and the west-going stream at — 0120 Greenock
(H.W. Dover).

The inner stream runs strongly along the southern coast of the
Peninsula of Kintyre but there is little stream in Carskey bay; the

&r

Charts 2159, 46, 2515, 1577, 2635, 1624a,
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Charl 2144,
Sanda sound stream runs round Ru Stafnish to and from Kilbrannan
sound. The outer stream forms part of the stream which runs across
the entrance to the Firth; the east-going stream runs, from southward
5 of Sanda island, across the entrance to Kilbrannan sound, towards the
southern coast of Island of Arran and Pladda; this stream is called
locally the Black tide; the west-going stream southward of Sanda island
is part of the stream which has crossed the entrance to the Firth, and is
joined, whilst crossing, by the out-going strean from the Firth; from
10 southward of Sanda island this stream runs in a dircction towards
Sron Uambhba.

Races and eddies which occur in thijs locality, are caused by the strong
streams running past the salient points and over inequalities in the
bottom, and by differences in the times at which the streams begin

15 and in their directions. During about the first 1) hours of the east-
going inner stream it meets the west-going outer stream off Sron
Uamha and a race forms which is especially violent, and dangerous
to small vessels, in south-westerly gales; whilst the race exists the
water eastward of it remains fairly smooth, but when it ceases, at the

20 beginning of the east-going outer stream at about -- 0450 Greenock
(+ 0610 Dover), the change is accompanied by rollers, which break
on the beach and cause a heavy surf lasting from 5 to 10 minutes,

A beavy race, called locally Tum ba nach, extends northward from
Sheep island to about half-way across Sanda sound; races also form

25 westward of Sheep island and off the north-western coast of Sanda
island. During the west-going stream an eddy sets eastward, from
westward of Sanda island towards the anchorage northward of the
island ; there appears to be no eddy eastward of the island during the
east-going stream but the streams run strongly between the islets and

30 rocks northward and eastward of it,

Anchorages.—Beacon.—Fliuchach, a small bight in the southern
side of Sanda island, affords good temporary anchorage for small
vessels, about 3 cables east-north-eastward of The Ship light-tower.

Small vessels can anchor in Sanda roads, en the northemn side of

35 Sanda island (Let. §5° 17" N., Long. 5° 35" .), with good shelter from
south-westerly gales, about 14 cables north-eastward of Beinn a Theine,
the nortbern extremity of the island, in depths of from 3% to 5 fathoms
(6m3 to 9%1), sand. On account of the restricted anchorage and the
strong tidal stream, no vessel without local knowledge should use this

40 anchorage.

On the western side of Sanda roads a rocky spur extends about three-
quarters of a cable northward from Beinn a Theine; its extremity is
marked by a red pillar beacon surmounted by a ball.

Chart 1864,

45 CAMPBELTOWN LOCH AND APPROACHES.—Campbel-
town loch is entered between the north-western side of Island Davarr
(Davaar) and Macringan’s point, 4} cables north-westward. It affords
convenient landlocked anchorage for vessels bound through North
channel between Ireland and Scotland.

50 Point house, about 4 cables southward of Millmore light-beacon,
{page 63) is a low whitewashed cottage with a slate roof.

A stone war memorial, with a white cross on its seaward face, stands
on the shore at the head of the loch.

Charis 2159, 46, 2515, 1577, 2635, 1824a.
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Char! 1864,

A flagstaff stands near Eagle lodge, 4 cables north-eastward of the
head of Old quay. Lochead church spire lies about 14 cables north-
westward; Longrow church tower, with an arched top and a pinnacle
at each corner, stands 2 cables south-westward; and the Gaelic church §
tower, surmounted by four pinnacles, lies 3} cables southward of the
war memorial.

The land within the southern shore of the loch rises to Beinn Ghuilean
{chart 2144), 1,150 feet (350m5) high, about 1§ miles southward of New
nuay head. 10

Lights,.—Fog signals.—Davarr light is exhibited, at an elevation
of 120 feet (36=6), from a white tower, 65 feet (1973) in height, situated
at the northern end of Island Davarr,

A fog signal is sounded from near Davarr light-tower.

Distress signals, details of which are given in the Admiralty List 15
of Lights, are made from this lighthouse; se¢ page 6,

Millmore hight is exhibited, at an elevation of 23 feet (7m0), from a
black tank on a white beacon, 26 fect {7m9) n heiglit, situated near the
western, extremity of The Dhorlin (page G:1), on tlie southern side of
Campbeltown loch. 20

A hght is exhibited, at an elevation of 15 feet (120), [roma mast, 10
feet (30} in height, situated on the lieiwd of New quay at Campbeltown.

A light is exhihited, at an elevation of 28 fect (805), from a column,
18 feet (6m6) in height, sitiated on the head of Old quay.

A light 18 exlubated, ot an elevation of 15 feet (4m6), from a post 25
siluated on the head of Dalintober pier,

Thlal strewms,  The streuwms run strongly eastward of Island
Dhavarr (Lai, 55" 26" N., Long. 57 32" IV}, about 4 knots at springs in
bath directions, and there ire overfalls during the out-going stream,

In the entrance to the loch the streams are weak and irregular; 30
observations obtained in November 1041 at a position 2:2 cables (00°
{romn Davarr light-tower, about in mid-channel in the entrance, show
no appreciable regular stream, but an east-going current of about
6 knot (see “Currents,” page 48). In the loch the streams are
mperceptible. 35
( hards 1S5GS, 2144,

Dangers In approach.—Buoyage,—Otterard rock, with a least
ddepth of 10 fect (3™0) over it, lies 1§ miles north-north-castward of
Diavarr hght tower; ot 15 mirked on its southern side by a spherical
lglht and-bell Iy, puinted red and white in horizontal bands and 40
exhilwting o white flashing light every siv seconds.

Macringan's pomt m lme with Trench beacon, bearing 235°, leads
south-eastward of Otternr] rock; and Island Ross, situated about
33 miles north-north-castward of Davarr light-tower in line with
Saddell house, 23 miles northward of lsland Ross, bearing about 004°, 45
leads eastward of it.

Long rock, which drics 5 feet (1™5), lies about 1§ miles northward
of Davarr light-tower and 24 cables offshere; a bank, with depths of
less than 18 feet (5m5) aver it, extends 14 cables southward from the
eastern part of this rock. A red can buoy is moored off the south- 50
eastern side of this danger.

There is a channel, 3 cables wide between the 5-fathom (9m1) lines,
between Otterard rock and Long rock. Pluck point, about 5 miles
north-north-eastward of Long rock, bearing about 015° and seen in

Charls 2158, 46, 2515, 1577, 2635, 1524a.
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Charts 1864, 2144,

the centre of the channel between Island Ross and Kildonald point,
leads through this cbannel.

Chart 1864.

5 Smerby rocks extend about 14 cables from the coast about one mile
northward of Macringan’s point. Between Smerhy rocks and Macrin-
gan's point the coast is bordered by a bank. with depths of less than
18 feet (5m5) over it, extending as mmich as 24 cables offshore, Foul
ground extends three-quarters of a cable south-eastward from Macrin-

10 gan's point and a detached shoal, with a depth of 13 feet (420) over i,
lies about 1§ cables castward of the pomnt. Yellow rocks, which dry

. one foot (0™3), lie on the coastdl bank 1§ cables north-eastward of

i Macringan's point.

Island Davarr.—lsland Davarr atiains an elevation of 374 feet

15 (114m0) on ils southern side. lts northern and eastern coasts are
rocky, The Dhorlin (Dorlinn), a sandy bank which dries from one to
7 feet (0m3 to 2ml), connects Island Davarr with the coast south-
westward; Millmore light-beacon stands on the north-western extrem-
ity of this bank, The Dhorlin is fairly steep-to on its northern side;

26 its northern and western sides are bordered by a gravel ridge impass-
able for beats even at high water. Close southward of Millmore light-
beacon (Lat. 55° 25 N., Long. 5° 3¢ W.) is a narrow ridge one foot
(0m3) high.

Dangers in the loch.—Beacon.—Buoys.—Between Macringan’s

25 point and Trench point, about 1} miles west-south-westward, the shore
of the loch is bordered by a bank, which, with depths of less than
18 feet (5m5) over it, extends as much as 12 cables offshore. Trench flat,
a sandy bank, which dries from one to 6 feet (0m3 to 1%8), extends
about one cable from the shore eastward of Trench point; its south-

30 eastern extremity is marked by a black heacon, 25 feet (7m6) high.

Methe bank, with a least depth of 34 fect (10™m4) over it, lies 2 cables
south-south-eastward of Trench beacon. A shoal, with a least depth of
31 feet (9™4) overit, lies 4§ cahles southward of Trench heacon and 14
cables from the southern shore of the loch,

35 The southern shore of the loch 1s bordered by a bank which, with
depths of less than 18 feet {5M5) over it, extends as much as 1} cables
offshore; the northern shore, westward of Trench point, is bordered by
a sunilar hank extending as much as 1} cables offshore.

A black comical buoy, named Millbeg Bank buey, is moored 2}

40 cables northward of Millmore light-bexncon and marks the north-
western side of the channel.

A red barrel buoy marks the edge of the shore bank about three-
guarters of a cable east-sonth-eastward of the head of New quay.

Two mooring buoys are laid in the inner part of the loch.

45 Anchorages.— Kildalloig bay, which is entered close southward of
Island Davarr, is protected from north-westerly gales by The Dhorlin.
GGood anchorage out of the tidal streams may be obtained, in a depth
of about 5 fathoms (9™m1), with the eastern extremity of Island Davarr
bearing 014°, and with Millmore light-beacon, hearing ahout 301° and

50 open north-eastward of Ottercharach point, the southern entrance
point of Kildalloig hay.

There is good holding ground in the eastern part of the loch south-
ward and eastward of Trench point; westward of this point the holding
ground is had.

Charts 2159, 46, 2513, 1677, 2635, 1824q,
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{ hurt 1864,

Vessels should not anchor at the head of the loch so as to obstruct
the passage of other vessels to and from the quays.

Submarine cable.—A submarine cable, indicated on the chart, is
laid in Kildalloig bay. See page 7. §
Harbour.—The harbour is formed between New and Old quays in
front of the town at the head of the loch. The inner part dries, but
in the onter part there were, in 1942, depths of from 8 to 15 feet (2m4

to 4mG),

Directions.—The enlrance is easily identified by Island Davarr, 10
A vessel approaching from southward should give the eastern and
northern sides of that island a berth of 2 cables. From a position
2 cables northward of Davarr light-tower (Lat 55° 26° N., Long, §°
42* 1¥.) she should steer to pass about one cable north-westward of
Millmore light-beacon, and thence to the desired ancharage. 15

The war memorial in line with the spire of Lochead church, bearing
201° leads up the inner part of the loch. In 1930, it was reported that
this mark was not conspicuous.

A vessel approaching from north-eastward, should pass south-east-
ward of Otterard rock: thence she should steer for the entrance and 20
proceed as directed above.

Campbeltown,—This town is situated at the head of the loch and
contains several churches and a town hall; numerous villas fringe the
shores of the loch. Tt is a fishing centre and had a population, in 1951,
of 7,172, 25

Communications.—There is regular communication by sea with
Glasgow; and regular communication by air with Islay and Glasgow.

Port facilities.—A small stock of coal is usually available, A limited
quantity of fresh meat can be obtained; frozen meat is supplied from
Glasgow. Supplies of bread can be procured but vegetables are scarce. 30
Water is supplied by hose at Old quay,

There is a cottage hospital and an isolation hospital.

Trade.—The principal exports ate whisky and coal; the chief imports
are cattle fodder, hricks and whisky.

Life-saving.—Storm signals.—A motor lifeboat is stationed 35
and a line-throwing apparatus is maintained at Campbeltown, See
page 9.

Storm signals are displayed from a flagstaif on thie head of Old quay.

Charls 2144, 2164.

ISLAND OF ARRAN.—Island of Arran lics in Firth of Clyde 40
between the Peninsula of Kintyre and tlie coast of Ayrshire. The
northern portion rises into mountains of conical form, connected by
sharp serrated ridges, and intersected by deep gullies and ravines.
Goat Fell (Lat. 55° 37" N, Long. 5° 11" W.), the highest peak, situated
about 6} miles from the northern end of Island of Arran, and about 45
2 1niles from its eastern coast, is 2,863 feet (872m6) high.

The southern portion of the island is undulating hilly ground
sloping gently towards the sea, and presents in its cultivated fields and
bright patches of verdure a contrast to the rugged and sterile character
of the northern part. The coasts are generally low and indented 50
with several bays, one of which, Lamlash harbour, affords spacious
and well-protected anchorage. See view facing page 06.

South coast.—Bennan head lies about 2} miles eastward of Cleiteadh

Charis 2159, 46, 2515, 1577, 2635, 1824a.
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Charis 2144, 2164.

Mor, the south-western cxtremity of the island; thence to Kildonan

point, the south-eastern extremity, aboul 2 miles farther eastward, the

coast forms a bay; on this poiut stamnds the square keep of an ancient
& castle.

Rocky spurs extend about 2 cables offshore between Cleiteadh Mor
and Kildenan point.

The eastern and western coasts of the Island of Arran are deseribed
on pages 67 and 103, respectively,

10 Coastguard. — Life-saving. — Storm slgnals. — An aux-
iliary watch is kept near Cleiteadh Mor. A line-throwing apparatus
is maintained at the coastgpard statien on Kildonan peint; see
page 9,

Storm signals are displayed fromn the coastguanl station at Kil-

15 donan; $ee page 6.

Off-lying island.—Llght. Fog signal.—Pladda, an island situ-
ated about three-quarters of a wmile south-south-westward of Kildonan
point, attains an elevation of 6i feet (18m0). See views facing this page
and page 67.

20 From the northern extremity of Pladda a reef extends about 3} cables
north-north-eastward; there is no navigable channel between Pladda
and Kildonan point,

A light is exhibited, at an elevation of 130 feet (39™6), from a white
tower, 95 feet (29m0) in height, situated near the southern end of

25 Pladda. See view facing page 68.

A fog signal is sounded from Pladda lighthouse (Lat 55° 26' N.,
Long, 4° 07" W.).

Dastress signals, details of which are given in the Admiralty List of
Lights, are shown from this lighthouse. See page 6. There is a radio

30 telephone.

Tidal streams.—The east-going stream runs across the entrance
to Kilbrannan sound, towards the southern coast of Arran and Pladda;
information regarding the streams off the southern coast of Island
of Arran is lacking but it seems likely that the stream from southward

35 of Sanda island divides off Cleiteadh Mér and runs eastward towards
Pladda to rejoin the stream from southward of Sanda island, and
north-westward towards Iron Rock ledges; the out-going stream from
Kilbrannan sound probably runs eastward along the coast from Iron
Rock ledges to Pladda, so that, between Cleiteadh Mér and Pladda

40 the stream runs continuously eastward.

Between Pladda and Kildonan point the in (east)-going stream begins
-+ 0340 Greenock (4- 0500 Dover) and the out(westj-going stream
begins — 0220 Greenock {— 0100 Dover); spring rate in both direc-
tiens is about 3+5 knots, Southward and eastward of Pladda the in-

45 going stream begins + 0550 Greenock (— 0515 Dover) and the out-
going stream begins — 0020 Greenock (+ 0i00 Dover); overfalls or a
race occur southward of Pladda during the out-going stream. The race
is probably caused by the east-going stream from westward of Pladda
meeting the out{south-west)-going stream from the eastern coast of

50 Island of Arran; the supposed continuous east-going stream along the
southern coast of Island of Arran probably also causes the early
beginning of the streams between Pladda and Kildonan point.

The in-going stream runs northward in the direction of the eocast
between Pladda and the eastern side of Holy island, and thence

Charts 2159, 46, 2515, 1577, 2635, 1824a.
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Charts 2144, 2164,

towards the Bute coast hetween Garroch head and Inchmarnock; the
out-going stream runs in the opposite direction; these streams are
weak, (except in the entrance to Lamlash harbour, (see below). The
in-going stream begins + 0605 Greenock (— 0500 Dover) and the
out-going stream begins — 0020 Greenock (4 0100 Dover). A weak
stream probably also runs northward and southward along the coast
of Island of Arran between Birch point and Millstone point, off which
there are ripples or overfalls (see page 109),

Cn

Chart 2164, 10

WESTERN SIDE OF FIRTH OF CLYDE.—Coast.—Light.-
Anchorage,—Largybeg point lies about 1§ miles north-eastward of
Kildonan point, and Kingscross point, the southem entrance point of
Lamlash harbour, about 2% miles farther northward, See view
facing this page. 15

Two masts, each 30 feet (9™1) in height, stand on the bills, at eleva-
tions of 913 and 1,250 feet (278m3 and 381M0), respectively, about
one mile west-north-westward and 6 miles north-westward of Largybeg
hoint.

I Whiting bay, which is entered between Largybeg and Kingseross 20
points, affords good anchorage, sheltered from westerly winds, in
depths of from 5 to 10 fathoms (971 to 18m3), sand. The shores of this
bay are wooded and fringed with white cottages.

Rosebank (Lat. 55 28° N., Long. §° 65" 1)), a village about 1§ miles
north-north-westward of Largybeg poinit, has a boat harbour formed 25
by i gap in the rocks; the channel into the harbour is marked by
small perches. There is a pier at Rosebank. Special bye-laws are in
force.

A light is exhibited, at an elevation of 22 feet (6™7), from a bracket
on the storehouse, on the head of the pier. 39
Chart 1864, plan of Lamlash harbour.

Larnlash harbour.—This harbour affords anchorage for large
vessels and, from its position, has great advantages as a harbour of
refuge. Holy island, which fronts the harbour dividing the entrance
into South channel and North channel, is 1,026 feet (312m4) high; its 35
lower slopes are grassy and heath-clad; higher up are rugged columnar
masses, There are depths of 15 fathoms (27%4) in the fairway of
South channel, and of 6 fathoms (11m0) in tbe fairway of North
channel.

Lights.—Fog slgnal.—A light is exhibited, at an elevation of 49
124 feet (37mB), from a white square tower, 77 feet (23m5) in height,
situated on Pillar Rock point, near the eastern extremity of Holy
island, A fog signal is sounded from this light-tower. See view facing
page 68,

A light is exhibited, at an elevation of 46 feet (14m0), from a white 45
tower, 56 feet (17™1) in height, situated near the south-western extrem-
ity of Holy island. See view facing page 68.

Dangers.—Light-buoys.—Pascoe bank, about 2 cables south-
south-eastward of the lighthouse on Pillar Rock point, has a least
depth of 20 feet (BmR) over it. 50

South bank, with depths of less than 10 fathoms (18m3) over it,
extends about 4 cables south-south-eastward from the southern
extremity of Holy island. South rock, lying on this bank, about 2}

Charts 2159, 2515, 1577, 2635, 1824a.
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Chart 1864, plaw of Lamlash harbour,

cables south-eastward of the lighthouse on the south-western extremity

of Holy island, has a depth of 27 feet (8M2) over it.

, Fullarton rock, about three-quarters of a cable east-north-eastward

' 4 of Kingscross point, has a depth of 8 feet (204) over it, and is marked
on its eastern side by a can light-buoy, painted red and exhibiting a
white group flashing light, showing fwe {lushes every fuwelve seconds.

Jamieson knoll, about one mile north-north-westward of the light-
house on Pillar Rock point (Laf. 55% 31° V., Long. 5° 03 W) and about
10 2} cahles offshore, has a least depth of 57 feet (1724) over it.
Hamilton rock, about three<quarters of a cable east-south-eastward

of Clauchlands point, the northern entrance point of North channel,

] 15 above water,

| ‘ A narrow gravel bar connects the nerthern end of Holy island with

‘ | 15 Clauchland’s point; this bar has deptlis of from 8 to 43 feet (214 to
13m1), and depths of 30 feet (9™1) and less extend 2} cables northward
from Holy island and 3% cables southward from Clauchlands point. A
can light-buoy, painted red and exhibiting a red flashing light every six

| seconds, marks the sonthern extremity of the shoal water extending

‘ 20 southward from Clauchlands point.

The north-western shore of the harbour is bordered by a bank, with
depths of less than 18 feet (5m5) over it, extending as much as 2]
cables offshore,

Deacon rock, with a least depth of 34 feet (10™4) over it, lies 4 cables

25 west-south-westward of the north-western extremity of Holy island.

Tidal-streams.—At a position 3.9 cables 183° from the light-tower
on the south-western extremity of Holy island, the in-going stream,
spring rate 0+4 knot, direction 000°, begins + 0450 Greenock (4 0610

: Dover); the out-going stream, spring rate 0-6 knot, direction 180°
i 40 begins — 0030 Greenock (- 0050 Dover).
Firth of Clyde in-going stream runs in at South channel along
' the western coast ef Holy island, and out at North channel; the out-
going stream runs in the reverse direction; spring rate of the stream
1 in both directions is about 1-56 knots in South channel and one knot in
| 35 North channel.
1 The streams are very weak in the harbour, except near the western
coast of Holy island.
Anchorages.—The best’ anchorage is south-eastward of the head
. ‘ of New pier, in depths of from 15 to 17 fathoms (27m4 to 31m1), sand
! | 40 and mud. Vessels should not anchor in depths of less than 10 fathoms
| ] (18m3), as the depths at the head of the harbour shoal suddenly.
I ji During easterly or south-easterly gales better shelter will be found
! off the western side of Holy island avoiding Deacon rock.
Submarine cable.—A submarine cable, the position of which is in-
45 dicated on the chart, crosses South channel from Kingscross point {Lat.
a5°381' N., Lorg. 5° 05" W) to the south-western end of Holy island.
Directions.—South channel has a navigable width of 1§ cables.
| A vessel approaching from southward should pass not less than 2 cables
eastward of Kingscross point and eastward of Fullarton rock.
50 North channel has a width of 1} cables, with depths of not less than
5 fathoms (9™1). A vessel approaching from northward should give the
coast northward of Clauchlands point a berth of not less than 1} cables
and steer to pass eastward and southward of the light-buoy markmg
{ the northern side of the fairway. After crossing the bar the depths

Charls 2164, 2159, 2515, 1577, 2635, 1824a.
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Chart 1864, plan of Lamlash karbour.
increase and the vessel may steer for any desired anchorage, avoiding
Deacon rock.

Lamlash.—Lamlash village is situated at the head of the harbour,
Close to the shore, about 34 cables northward of the head of Old quay,
1s a grey church with a spire. A red church with a spire is situated 2}
cables south-south-westward of the head of Old quay. There is a
flagstaff about 5} cables north-north-eastward of the head of Old quay.

There 1s a flagstaff about 5} cables north-north-eastward of the head
of Old guay.

The population in 1951 was 900,

There is regular communication by sea with Ardrossan.

Old quay extends about half a cable from abreast Lamlash village.
Chart 838.

Brodick bay.—Brodick bay is entered between Corrygills point
(Lat. 55° 34" N., Long. 5° 06" W.), situated about 1} miles north-
westward of Clauchlands point, and Merkland point, 2 miles north-
north-westward; it affords good anchorage during westerly winds to
large vessels, in depths of from 11 to 17 fathoms (20m] to 31m1), sand.

The tidal streams in the bay are weak.

Brodick old quay, about 8} cables south-westward of Merkland
point, 1s a boat camber, and has a slipway for boats. Special bye-laws
are in force governing the use of the quay,

Aspect,—Beacons.—Numerous mountain streams, the principal

being Glen Rosa water, the mouth of which is situated about 1§ miles 2

west-north-westward of Corrygills point, flow into the bay; the beach
of the bay is of pulverised granite.

The Public hall, situated at the south-western corner of the bay,
about 1} miles west-north-westward of Corrygills point (Lat. 55° 34' N.,

Long. 5° 06’ W.) is a grey building, and is visible from the bay but is J

not conspicuous. Strabane house, about 5} cables north-north-west-
ward of the Public hall, is a dark red building, with a gabled roof,
standing amongst trees, and is conspicuous; abont 23§ cables north-
north-eastward of Strabane house and close to the foreshore, is a small

conspicuous white hut. Brodick castle, 2} cables north-north-eastward 35

of the white hut, 1s surrounded by trees, and has a large tower at its
south-western corner.

A beacon painted white and surmounted by a St. Andrew’s cross
stands on the coast about 1% cables north-westward of Corrygills
point; a similar beacon stands near the coast about one mile north-
eastward of Brodick castle.

Charts 2131, 2164, 2144,

Coast.—Dangers.—Buoy.—Sannox river discharges about 4 miles

northward of Merkland point. Sannox rock, about a quarter of a mileoffa

sandy bay at the entrance to the river, has a depth of 8 feet (2m4) over it. 43

Birch point, (Laf. 55° 37" N., Long. 5° 08" W.), about three-quarters
of a mile northward of Merkland point, bearing about 172° and open
eastward of Corrie point, about 1% miles northward of Birch point,
leads eastward of Sannox rock.

A barrel buoy is moored about one cable seuthward of Sannox rock.

The Cock of Arran, a large block of red sandstone, lies about 43
miles north-westward of the entrance to Sannox river; about 34 cables
farther north-westward is An Scriodan, a rounded headland, the north-
ern extremity of Arran.

Charts 2159, 46, 2515, 1577, 2635, 1824a.
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Charis 2131, 2164, 2144,

Submarine cables.—Beacons.—Submarine cables, the positions of
which are indicated on charts 2164, are laid across Firth of Clyde from
a position abeut 1§ miles nerthward of Merkland point te a position

5 on the mainland close eastward of Farland head. (See page 7). A beacon
marks each landing place,

Measured distance.—Measured distance beacons stand on the
north-eastern side of Island of Arran; the north-western and south-
eustern limits are marked by three and two beacons, respectively, and

10 two beacons mark the centre line.

The south-eastern beacons are situated about 3% miles north-north-
westward of Merkland point.

The toal distance on a course of 322° or 142° is 12,160 feet (3706™4),
which is divided by the centre line of heacons inte two equal parts of

15 6080 feet (1853m2).

Vessels wishing to use the Arman measured distance are requested
to contact the Resident Naval Officer, Clyde, who if given ten days
notice, can nsnally make arrangements for submarines to keep clear
of the measured distance.

20 Charis 1907, 2131,

Bl UPPER PART OF FIRTH OF CLYDE.—Coast.—The upper
part of Firth of Clyde is entered between Farland head (page 54)
and Garroch head, the southern extremity of Island of Bute, 4} miles
west-north-westward.

25 Farland head (Lat. §5° 42" N., Long. 4° 54’ W.) is fairly steep-to on its
western side: close northward of it are the ruins of Portencross castle,
which stands on a shelving point with a well-wooded background rising
somewhat abruptly behind it

There is a pier about 4 cables northward of Farland head, and about

30 3 cables farther northward a spit, with depths of less than 3 fathoms
{5m5) over it, extends about 2% cables offshore.

Tidal streams.—The in-going stream of the outer Firth divides
southward of Cumbrae islands and runs through the channels eastward
and westward of the islands and along the coast of Island of Bute

35 north-westward of Garroch head. The out-going streams from the
chamnnels and the coast of Island of Bute meet in the outer Firth and
a race forms off Garroch head, where the streams from the channel
west of Cumbrae islands and the coast of Island of Bute meet.

In Largs channel, at a position 0:48 miles 265° from Hunterston

40 perch, the streams run in about the direction of the channel, The
in-going stream, spring rate 1-1 knots, neap rate 0-7 knot, begins
~+ 0540 Greenock (—0525 Dover); the out-going stream, spring rate
1-4 kniots neap rate (-9 knot, begins -+ 0010 Greenock (- 0130 Dover).
The stream changes from out-going to in-going through east without

45 slack water and, during the change, it runs south-eastward towards
the land at a rate of 0-6 knot at springs; the change from in-going to
out-going is rapid with a very brief slack water period.

In the channels westward of Cumbrae islands, and in Cumbrae pass
the streams begin about as in Largs channel; in Cumbrae pass the

‘ 50 in-going stream runs eastward and the out-going stream runs westward.

I It is unlikely that a spring rate of from one to 15 knots is exceeded in
F mid-channe] in these channels, but a greater rate may be attained oft
the salient points.

! Charis 2159, 1577, 2635, 1824u.
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Charls 1907, 2131,

The streams in these channels may be affected by an out-going
current after heavy rain or when the snow is melting quickly (see
“Currents,” page 48,

The streams are weak and rather uncertain in the wide inner Firth
between Cumbrae islands and Toward point; at a position 2-8 miles
172° from Toward point the in-going stream, spring rate 0-3 knot,
begins, in a northerly direction, about -+ 0600 Greenock (— 0505
Dover), and runs in variable directions between about north and east;
the out-going stream, spring rate 0-4 knot, begins, in a south-westerly 10
direction, about H.W. Greenock (- 0120 Dover) and runs in variable
directions between about south-west and west. The streams probably
run more regularly on the eastern side of this part of the Firth but it is
unlikely that the spring rate exceeds about from 0:5 to 0-8 knots.

The streams are weak in Rothesay sound, East Kyle of Bute (se¢ 15
page 109) and Loch Striven, and are barely perceptible in Rothesay
bay (see “Sea level,"' page 49) and Kames bay.

Between Toward point and Cloch point the streams are more regular;
the in-going stream begins + 0605 Greenock (— 0500 Dover) and the
out-going stream begins — 0020 Greenock (- 0100 Dover), spring rate 20
in both directions about one knot, but more over Skelmorlie bank and
the banks on the eastern side of the channel between Wemyss point
and Cloch point (Lat. 55° 57° N., Long. 4° 53" ).

The in-going stream divides, westward of Cloch peint, and runs
northward and sonthward towards Loch Long and castward towards 24
the entrance to River Clyde. The ont-geing stream rns in the opposite
direction.

Charts 1907, 1006,

Island of Bute.—Buoy.—Island of Bute attains an elevation of
007 feet (276™4) at Windy hill, in the northern part of the island about 30
3} miles south-eastward of its northern extremity. The northern part
of the island is separated from the mainland by the Kyles of Bute.
The coasts of this island are indented, forming natural harbours, the
most important of which is Rothesay bay on the north-eastern coast,
ser page 112, 35
Chart 1907,

Geaampoch head §8 steep-to, but there is a tidal race, caused by the
mrrlm;{ of the tiddal streawns (page 48), off the point, which should be
avollo

Kubli'an Eion (Runnanenn point) on which stands a lighthouse, is 40
stinated abont one nule enst-north-eastward of Garroch head,

Kilchattan bay is entered between White point, about one mile
nerth-north-westward of Rubh'an Eun lighthouse and Kerrytonlia
point, about one mile northward; the head of this bay dries out about
3 cables, 45

There is a small village with a pier, which, in 1949, was in ruins, on
the south-western shore of this bay, and there are a few scattered
cottages in the neighbourhood.

A red can buoy, marked “No., 37" is moored 7 cables north-north-
eastward of Kerrytonlia point and about 1} cables offshere; this buoy 50
marks the eastern edge of the coastal bank in this vicinity.

Life-saving.—There is a life-saving station at Kilchattan bay,
See page 9.

Submarine cables.—Beacons.—From Kerrytonlia point, and from

oy

Charts 2164, 2159, 1577, 2635, 1824q,
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Chart 1907.

a position about 7 cables northward of it, submarine power cables are

laid in a south-easterly direction to Great Cumbrae island; about 2

miles farther northward other cables eross the Firth inan easterly direc-
4 tion to the mainland. Each landing 15 marked by a beacon. See page 7.

Chart 2131.

Largs channel.—Dangers. —Buoyage.—lrom a position abont
orne mile northward of Farland head (page 54) to Fairlie, 3} miles
north-north-eastward, the eastern side of Firth of Clyde is bordered by

160 Hunterston, Southannan and Fuirlic sands, (Laf, 55° 45° N., Long.
4° 52° I¥.), which dry, and extend from one to 7 cables offshore.

Chart 1907,

Little Brigurd point is situated about 1§ miles northward of Farland
ticad; a shoal bank extends about 34 cables west-north-westward from

15 this point and its western edge is marked by a black buoy.

Brigurd spit, the western extremity of Hunterston sands, is marked
at its western extremity by a comical light-bioy, painted black, marked
“No. 30" and exhibiting a white flashing light every fifleen seconds.

The most projecting point of Southannan sands, lying about 14 miles

20 north-north-eastward of Little Brigurd point, i¢ inarked by Hunterston
perch, 25 feet (7m6) high, and painted black; ene cable westward
of the perch is a black conical buoy, marked Hunterston.

Tairlie patch, about 9 cables north-eastward of Hunterston perch
and about 43 cables offshore, has a depth of one foot (0m3) over it, and

25 1ts north-western end is marked by a black conical light-buoy, marked
No. 40, exhibiting a white occulling light every six seconds, Kelburn bank,
about 1§ miles north-north-eastward of Hunterston perch and about
4 cables offshore, lies on the eastern side of Largs channel abreast
Kelburn glen, has a least depth of 20 feet {6™1) over it.

30 Two mooring buoys are sitnated about 14 and 3 cables, respectively,
northward of the shoalest part of Kelburn bank, and a mooering buoy,
on which a white fashing light every bwo and a half seconds is exhibited,
is situated about 2 eables farther northward,

Largs pier in line with The Knock, a 704-foot (214m6) hill, 1§ miles

45 northward, bearing about 002°, leads close westward of Kelburn bank.

There are two mooring buoys within 4 cables south-south-eastward
of Downcraig ferry, situated about 7% cables southward of Tomont
End, the northern extremity of Great Cumbrae island.

Cumbrae islands.—Buoys,—Little Cumbrae island, the southern

10 extremity of which is Gull peint, situated about 1§ miles west-north-
westward of Farland head (chart 2131), attains an elevation of 401 feet
(122m2), and on its summit are the ruins of an old tower, which are
conspicuous. The middle of the eastern side of this island is foul for
about 2 cables offshore, and Twelve IFoot spit, lying about 3 cables

45 south-eastward of Sheanawally point, the northernextremityof the island
anid about 11 cables ofishore, has a least depth of 4 feet (1™2) over it.

The channel between the 10-fathom (18m3) lines between the main-
land and the eastern side of Little Cumbrae island has a least width
of about 6} cables.

50 Great Cumbrae island, the southern extremity of which is Portachur
point, ies about 4} cables north-north-westward of Little Cumbrae
island, and is 412 feet (125™6) high; its coasts are free from dangers,
except in Millport bay on its southern side, and at Portachur point,
at its south-western end; Portachur spit extends about 2 cables south-

Charls 2164, 2159, 1677, 2635, 1824a.
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Chart 1907,

westward from Portachur point (Lef. 65° 45" N., Long. 4° 67" W.);
it has depths of less than 6 feet (1™8) over it, and is marked at its south-
western end by a black conical buoy, marked “No. 38."”

There 1s a monument on Tomont End, (see below), and a grey house
stands about three-quarters'of a mile southward of it.
Chari 2472, plan of Miliport.

Keppel pier, with a T-head, projects from the south-eastern coast
of Great Cumbrae island, about 4 cables north-eastward of Farland
point, the south-eastern extremity of the island; there is a least depth 10
of 16 feet (4m9) alongside the head of this pier.

Northward of Clashfarland point, the eastern extremity of Great
Cumbrae island, is Ballochmartin bay; a T-headed pier extends from
the northern entrance point of the bay, about one mile northward of
Clashfarland point. 15
Charts 2472, plan of Millport, 1507,

Cumbrae pass, between Little and Great Cumnbrae islinds, has a
least navigable width of about 3} cables, and depths of from 7 to 14
fathoms (12mB to 34m7),

Chart 1907. 20

Lights.—Fog signals.—A light is exlubited, at an elevation of 115
feet (35m1), from a white tower, 36 fect (11m0) in height, situated
on Cumbrae ckthow en the western side of Little Combrac istand. A fog
sipgnieh s soundedd andia rathobeacon and atatking beacon tamsmit from
thas Bghthiouse, Fhis hght tawee 18 equipped with a radio telephone, 25

A hphtos exlndnted, at an elevation ol 28 foct (8m35), from a white
o tower, 20 feet (T00) in beyght, sitaated on Rubhi'an Eun (page 71).

A hght is exhibited, at an clevation of 70 feer (21m3), from a white
tewer, 03 feet (19™2) in height, situated on Toward point, 8 miles
northward of Rubha'n Eun. A fog signal is sounded from a tower 30
situated close sonth-eastward of the light-tower.

A red light is shown from a flagstaff, situated about 5 cables west-
north-westward of the above light-structure, when firing is taking
place.

Submarine cables,—A submarine power cable is laid across 35
Cumbrae pass between Portachur point and a peint on the north-west-
ern side of Little Cumbrae sland about half a mile south-westward of
Sheanawally point; the ends of the cable are marked by beacons. A
submarine cable is laid between a point on the eastemn side of Little
Cumbrae island and the eastern side of Millport bay. 40

Coast.—Dangers.—Buoyage.—Ascog islet, about 3§ miles north-
ward of Kerrytonlia point and close off the eastern coast of Island of
Bute, is 4 feet {1m2) high: about one cable eastward of Ascog isletis a
cshoal with a depth of 15 feet (4m6) over it. Ascog patches, about 53
cables eastward of Ascog islet, have a depth of 23 feet (7"‘0 over 44
them.

Rubha'n Eun (Lai. 46° 44’ N., Long. 4° 00" W.), bearing about
184° and open eastward of Bruchag point, 23 miles northward, leads
eastward, and Bogany point, one mile northward of Ascog islet, in
line with the right extremity of the trees on Ardbeg point, about 11 50
miles north-westward of Bogany point, bearing about 304°, leads north-
eastward of Ascog patches.

Several mooring buoys are situated within 4} cables south-eastward
and northward of Ascog islet, and a mooring buoy, on which a white

b4

Charls 2164, 2159, 1577, 2633, 1824a.
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Chart 1997.
fashing light every fwo and a half seconds is exhibited, is situated
ahout 4} cables eastward of the samne islet.

There is a conspicuous pavilion, with a green dome surmounted by

5 a ball, about 1} cables south-eastward of Bogany point.

A rocky ledge and a bank, with depths of less than 3 fathoms (525)
over it, extend 1} cables offshore around Bogany point; a red can buoy,
marked "No. 36,"" is moored near the north-eastern edge of this
bank.

i0 Toward bank, about 94 cables north-eastward of Bogany point, has
a least depth of 15 feet (4™8) over it, and is marked on its south-
eastern side by a conical light-buoy, painted black, marked “No. 35"
and exhibiting a white occulling light every six seconds.

The telegraph cable hut on Ardyne point, about 1} miles north-

15 north-westward of Bogany point, in line with a white cottage near
South Hall, about 4} miles north-westward of Bogany point, bearing
3177, leads close south-westward of Toward bank.

Toward point, about 1] miles north-eastward of Begany point, is
low and rocky; a bank, with depths of less than 3 fathoms (55) over

20 it, extends about 43 cables south-south-westward from the point. A
red perch, about one cable south-south-westward of Toward lighthouse,
marks the south-western edge of the rocks which dry, and a red can
buoy, marked “No. 34, marks the edge of the bank about 3} cables
south-westward of the point; a pier extends eastward from the coast,

25 about three-quarters of a cable northward of Toward point.

Between Toward bank and No. 34 red can buoy are some shoals,
with a least depth of 10 feet (3m0) over them, the channel north-
eastward of Toward bank should not be used without local knowledge.

Skelmorlie bank, situated in the fairway of the Firth, about 1§ miles

30 eastward of Toward lighthouse, has a least depth of 19 feet (5™m8) over
it, and iz marked on its western side by a conical light-and-bell-buoy
painted black, marked “No. 32" and exhibiting a white fashing light
every lwo seconds; and on its eastern side by a red can buoy, marked
“No. 33.”

35 Toward lighthouse (Latf. 55° 52' N., Long. 4° §9' W.) in line with
Castle Toward, 1} miles west-north-westward, bearing about 291°,
leads about 7 cables southward of the shoalest part of Skelmorlie bank,
and Doune hill (chart 2169), a conical hill 2,403 feet (732m4) high,
18} miles north-north-eastward of Toward lighthouse, bearing 022° and

40 open westward of Cloch lighthouse, 65§ miles north-eastward of Toward
lighthouse, leads westward of this bank.

Fairlie roads.—Lights.—Fairlie roads, situated on the eastern side
of Firth of Clyde, about 4 miles north-north-eastward of Farland
head (page 54}, have depths of from 5 to 8 fathoms (971 to 14™6),

45 and are sheltered by Fairlie patch, The depths are irregular. For light-
buoy marking the north-western end of Fairlie patch, see page 72.

The town of Fairlie extends along the shore, and near its northern
end is the church with a spire, about 2 cables northward of which
a pier, with a T-head, projects 250 yards (228m8) from the shore into

50 a depth of 9 feet (2m7).

The population prior to 1951 was 975,

Lights are occasionally exhibited, at an elevation of 23 feet (7™0),
from posts, 17 feet (5m2) in height, on the northern and southern ends
of Fairlie pier.

Charts 2164, 2131, 1577, 2634, 1824a.
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Chart 1907,

A grey stone monument, about 40 feet (12m2) high, is situated on
the coast about 11 cables northward of Fairlie church.

Special bye-laws are in force with reference to vessels discharging
carbide of calcium at this pier. g
There is communication by sea with Millport, in Great Cumbrae

and with Kilcbattan, in Island of Bute.

Largs.—The town of Largs is situated about 2} miles northward of
Fairlie, on a plain within Largs bay,; it is backed by hills partially
covered with plantations and broken by ravines, The population was 10
8,606 in 1951,

There is regular communication by sea with Glasgow and other
ports in Firth of Clyde.

A pier, with an elbow, extending offshore at the middle of the town,
forms a small harbour frequented by small craft. 15

There is a least depth of 7 feet (2m1) alongside the pier.

Lights.—Fog signal.—A light is occasionally exhibited, at an eleva-
tion of 21 feet (6™4), from a mast, 15 feet (4™8) in height, situated on
the southern end of the pier-head. A similar light is exhibitecd from the
northern end of the pier-head. 20

A fog signal is occasionally sounded at the southern end of the
pier-head.

Submarine cables.-——Beacons.—From a position about 3 cables
southward of Largs pier submarine cables, indicated on the chart,
cross Largs channel to Great Cumbrae island; both landing places are 25
marked by telegraph beacons. Another cable crosses the Firth from a
position about three-quarters of a mile northward of Largs pier.
See page 7.

Measured distance.—About 3} and 4} miles northward of Largs
lights and abreast Skelmorlie bank, are two pairs of beacons marking 30
a measured distance of 6,080 feet (1,853m2). Each beacon consists of
a single pole, 45 feet (13m7) high, with two arms 10 feet (3m0) long,
forming a broad angle with the base, all painted white.

The southern pair of beacons stands on level ground, just southward
of Skelmorlie castle (Laf. 55° 51' N., Long. 4° 53' W), the inner beacon 35
bearing 090°, distant 100 yards (91™4) from the outer one.

The outer of the northern pair of beacons is close to the coast, and
from it the inner beacon (in a recess of the cliff) bears 090°, distant
83 yards (756™m9).

The running courses are ¢00° and 180°; the shore may be approached 40
to the distance of about 4 cables,

Chart 2472, plan of Millport.

Millport bay.--Anchorages.—Dangers.—Submarine cable.—
Millport bay, on the southern side of Great Cumbrae island, is divided
into two by The Eileans, two islets lying on a shoal extendmg about 3% 45
cables southward from the head of the bay.

Small vessels can obtain anchorage about 1} cables west-north-
westward of the lighthouse on the outer islet, in depths of about 2
fathoms (3m7), gravel and sand. Also about 1} cables eastward of
the south-eastern extremity of the inner Eilean, in a depth of about 6 50
fathoms (11mQ).

The pier, on the western side of the bay, has a depth of 7 feet (2m1)
alongside.

The Clach, The Spoig, and The Leugh, situated about 4 cables

Charis 2164, 2131 1577, 2635, 1824a.
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| Chart 2472, plan of Millport,

- south-westward, 1} cables south-westward, and [§ cables westward,

! respectively, of the lighthouse on the outer Eilean, are above-water

reafs. A shoal bank extends ahout half a cable southward from the
4 south-western end of outer Eileau,
Vessels should not anchar in the vicinity of the submarine cable on
the eastern side of Millport bay, the route which is indicated on the
plan; see page 7.
Millport leading lights in line, bearing 333°, lead to the anchorage,
10 passing between The Spoig and outer Liilean, to within about three-
quarters of a cable of the front leading light., Care should be taken to
avoid the bank extending ahout hali a eable westward from the inner
Lilean.
i Lights.—A light is periodically vxhibited, at an elevation of 18 feet
15 (6m35), from a post situated on the westernextremity of the outer Eilean,
Leading lights are exhibited, the front light, at an elevation of 24
feet (7m3), from a colimn, 20 feet (6™1) in height, situated on the
pier-head; and the rear light at an elevation of 29 feet (8=8), from a
column 23 feet (7m0) in height, situated about three-quarters of a
20 cable north-north-westward of the front light-colymn,
: Town,—The town of Millport stands on the shores of Millport hay
5. and is backed by partially wooded rising ground. In it are a college
with a tall spire, and a church with a squarc tower. In 1951, the
population was 2,012,

23 There is communication by sea with Glasgow and other ports in

Firth of Clyde,
Chart 1907,

Directions,—Firth of Clyde, between Rubha'n Eun (Lat. 55° 44" N,
Long, 5° 06' W.) and the western side of Little Cumbrae island, is the

30 channel generally used by wvessels bound to it from Greenock and
Glasgow. There is a channel eastward of Little Cumbrae island and one
through Kyles of Bute (page 109), but the latter is narrow and intricate,
and is used only by small vessels. See view facing page 94,

Charts 1907, 2164,

35 From a position one mile eastward of Holy island (page 7} the
fairway course is 009°, which leads 4 cables westward of Little Cumbrac
island, and 4} cables westward of Skelmorlie bank.

Charts 1894, 1907,
Coast,—Lights.—Fog signals.—From abreast Toward point

40 Firth of Clyde trends about 7} miles northward to the entrance to Holy
loch,and thence about 23miles eastward to abreast Whiteforeland point,
at the entrance to River Clyde, Cloch point is situated on the eastern

. side of the Firth about 6 miles north-eastward of Toward point. There

| is a tide gauge at Cloch point.

| 45 A light is exhibited, at an elevation of 42 feet (12m8), from a white

beacon and tank, 48 fcet (14m6) in height, situated on Gantock (page 78).

| A light is exhibited, at an elevation of 76 feet (23m2), from a white

‘ tower with a black horizontal band, 76 feet (23m2) in height, situated
on Cloch point. A fog signal is sounded from this light-tower.

50 A radiobsacon and a talking beacon transmit from Cloch point.
Chart 1907,

A light is occasionally exhibited, at an elevation of 17 feet (5m2),
from a storehouse, I5 feet (48) in height, situated on Innellan pier
page 77. A fog signal is occasionally sounded.

Charts 2131, 2159, 1577, 2635, 1824a,
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Chart 1907,

Twa lights, disposed vertically, arc exhibited at elevations of 45 and
40 [eet (13m7 and 12m2), from a column, 40 feet (12m2) in height,
situated on Wemyss Bay pier, about 4 miles southward of Cloch point.

Dangers. — Beacons. — Buoyage.— Submarine cables. — J
Mooring buoys.—A rocky ledge, which dries, extends about 3 cables
offshore, about one mile northward of Toward point; Innellan beacon,
painted in red and white chequers, marks the eastern edge of this rocky
ledge, but a shoal bank extends about three-quarters of a cable south-
ward and eastward from (his beacon. A vessel should pass more than a 10
quarter of a mile eastward of it.

Between Toward point and Innellan beacon a shoal bank extends
from one to 3 cables offshore.

Several mooring buoys are laid within about 1§ miles north-eastward
of Toward point and from about 34 to 6 cahles offshore, 15

Innellan, a village with a population of 1,500 prior to 1951, situated
about 2 miles north-north-eastward of Toward peint, stands on a
hillside. Small quantities of provisions can be obtained here.

A shoal bank fringes the eastern side of the Firth from abreast Skel-
morlie bank to Cloch point {Lat. §5° 57" N., Long. £° 43" 1V.) eéxtending 20
[rom one to 2} cables offshore.

There is a pier, 1,304 feet (397m5) long, with depths of from 4 to 6
feet (112 to 1m8) alongside, in Wemnyss bay.

Castle Wemyss is close to Wemyss point, which is a rounded promon-
tory & cables north-north-westward of Wemyss Bay pier. 25

Small quantities of provisions can be obtained here.

Special bye-laws are in force for vessels carrying petrolenm and
carbide of calcium.

Ardgowan bank, situated on the eastern side of the Firth, about
1} miles south-south-eastward of Gantock light-beacon, extends about 30
7% cables offshore, and has depths of from 7 ta 10 fathoms (12=8 to
18m3) over its outer part; about 1} cables southward of the western
end of this bank is a patch with a depth of 51 feet {15™5) aver it.

Several mooring buoys are situated northward and north-eastward
of Ardgowan bank; on the northernmost buoy a white fashing light 33
cvery fwo and a half seconds is exhibited.

A beacon with a topmark, consisting of two intersecting tnangles,
Bl feet (2m8) high, situated about 1§ miles southward of Cloch point,
marks the outer end of a sewer which extends about half a cable {rom
the shore. 10
Charis 1994, 1507 .

Lunderston bank, about one mile south-south-westward of Cloch
lighthouse, extends about 6} cables offshore, and has depths of from
6 to 10 fathoms (110 to 18m3).

Vessels are warned not to anchor on account of submarine cables, 45
in the area indicated on the chart by pecked lines drawn across the
channel from a beacon in Lunderston bay, about 1} miles southward of
Cloch point, and from Levan point to the light-structure at Kimn
{page 78). See page 7.

Warden bank, about 8} cables south-south-eastward of (antock 50
light-beacon, has a depth of 34 feet (10™5) over it; a narrow neck, with
a depth of 8 fathoms (14™6) over it, connects it with Lunderston bank.

A detached patch, with a depth of 55 feet {(16m8) over it, lies about 41
cables east-north-eastward of Warden bank.

Charts 2131, 2159, 1577, 26335, 182a,
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Charts 1994, 1907.

Gantock light-beacon in line with the north-eastern corner of Dunoon
pier, bearing 344°, leads about one cable westward of Warden bank.

A spherical light-and-bell-buey, painted in wide red and black

5 borizontal bands, separated by & narrow white band and exhibiting a
while group flashing light showing fwo flashes every fifieen seconds,
is moored about half a cable west-sontli-westward of the shoalest part
of Warden bank.

A beacon stands on the coast about half a mile south-westward of

10 Dunoon point, situated about 1} miles westward of Cloch point.

The Gantocks, which dries 12 foet (307), lies about 3 cables south-
south-eastward of Duncon point; a shoal bank extends about one
cable southward, eastward and northward from it. A shoal, with a
deptli of 28 feet (8m5) over it, lies abont midway between The Gantocks

I5 and Duncon point; a red can buoy, surmounted by a can and marked
“No, 31,"" marks the northern side of The Gantocks,

Dunoon bank, about 5} cables ecast-north-eastward of Gantock
light-beacon, has a depth of 12 fathoms (21%0) over it.

A white iron beacon, 6 fect (1™3) high, surmounted by a ball, marks

20 the outer end of a slip about 2 cables north-eastward of Cloch point.

A conspicuous pylon stands about 43 cables eastward and two con-
spicuous pylons stand about 4} cables east-north-eastward of Cloch
point (Lat. 55° 57" N., Long. 4° 53" W.).

Tidal streams.—See page 71,

25 Dunoon.—Lights.—Fog signals.—Dunoon, with a population,
in 1951, of 9,940, extends, with Kim and Hunter's Quay, about 2
miles along the shore of a rounded promontory on the western side of
the Firth opposite Cloch point; Hunters' Quay is on the sonth-western
side of the entrance to Holy loch.

30  There is communication by sca with Glasgow and other ports on
Firth of Clyde.

The ruins of the ancient castle of Dunoon are situated on Castle
hill, a green rocky knoll overlooking the pier; Duncon church, about
14§ cables westward of Dunoon light is conspicuous,

35  There are two piers at Dunoon, the heads of which are joined, forming
one pier-head about three-quarters of a cable long.

A light is exhibited, at an elevation of 16 feet (4™0), from a column
23 feet (7m0) in height, situated at the southern end of the pier-head.
A fog signal i1s occasionally sounded from the southern end of the

40 pier-head.

A light is exhibited, at an elevation of 17 feet (522), from a column,
13 feet (4m() in height, situated on the northern end of the pier-
head.

A light is occasionally exhibited, at an elevation of 15 feet (4m6),

43 from a store house, 11 feet (8m4) in height, situated on the pier-head at
Kim about 9 cables north-north-eastward of Duncon pier-head. A fog
signal is occasionally sounded from this light-structure.

Charts 1994, 2006.

West bay.—Beacon.—Foul areas.——West bay is entered between

50 Levan point, a rocky point about 20 feet (6™1) higb, situated about 9
cables north-eastward of Cloch point, and Kempock point, about 1}
miles north-eastward, Landing can be effected at the Royal Gourock
Yacht Club pier, about 6} cables cast-north-eastward of Levan point;
the head of this pier is marked by a small iron beacon.

Charts 2131, 2159, 1577, 2635, 1824a.
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Several foul areas arc situated about 3 cables offshore between West
bay and Whiteforeland point.

Gourock bay.—Anchorage.—Gourock hay is entered between
Kempock point and Whiteforeland point, about 9 cables eastward;
it is a sheltered bay much frequented by excursion vessels and yachts.
During November and December the bay is frequented by the herring
ring-net feet.

Small vessels can obtain anchorage in a depth of 15 fathoms (2794),
but they should not anchor on the south-eastern side of the bay, which 19
is shoal for about half a cable offshore. It is inadvisable to anchor
here during strong winds between west, through north to north-east,
as the holding ground is only moderately good.

Special bye-laws are in force for vessels carrying petroleum and
carhide of calcrum, 15

There are a number of mooring buoys in Gourock bay.

On the western side of the lmx thr reclaimed land extending out
to. Kempock point (Lat, 55° 68" N., Long. 4° 49° W) is fronted by
wharfage with berths [or se:vera} vc_csels, and the railway station is
on the wharf extending to the point; there is 1,000 feet (30418) of 20
quayage here, with depths of from 12 to 20 feet (327 to 6™1) alongside,

An area of foul ground, the limits of which are indicated by pecked
lines on the chart, is situated in the western part of Gourock bay.

A pier, with depths of 8 feet (27) alongside its head, projects from
Whiteforeland point. 25
A wvessel approaching Gourock bay from south-westward can keep
close to the coast hetween Clocli and Kempock points, as it is deep

within one cable offshore.

Gourock had a population of 8,107 in 1951.

Lights.—Fog signals.—Beacon.—Two lights, disposed vertically,
are exhibited, at elevations of 33 and 27 feet (10™1 and 82), from a grey
framework tower, 26 feet (7W8) in lmghl situated on the railway
pler-head at nempock point. A fog signal is sounded from this pier-
hiead.

Two lights, disposed vertically, are exhibited, at elevations of 28 and 35
23 feet (8MB and 7m0), from a post situated on the head of the pier
extending from Whiteforeland point. A fog signal is sounded from
this pier-head. A beacon stands on the point.

A light is exhibited from either end of the outer arm of the pier at
the head of Gourock bay. 40
Submarine cables.—Vessels are warned not to anchor in the area,
indicated by pecked lines on the chart, close westward of Rosneath

patch, on account of submarine cables; see page 7.

Spoii grounds.—There are two spoil grounds situated, respectively,
about 6 cables and 2 miles westward of Rosneath patch. 45

Pllots.—There is a pilot station on the wharf at Kempock point.

(4

RIVER CLYDE APPROACH.—Danger.—Light.—Fog slgnal.
—Light-buoys.—Rosneath patch, about 6§ cables northward of
Whiteforeland point, has a depth of § feet (1m5) over it. It is marked
on its southern side by a red can light-buoy, painted red, marked 50
“No. 27" and exhibiting a red occulting light every six seconds; and on
its northern side by black conical lwht buoy, No. 28, exhibiting a
white occuliing light every six seconds,

Charts 2131, 2159, 1577, 2635, 1824a.
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Charts 1994, 2006.

A light is exhibited, at an elevation of 10 feet (6m8), from a con-
crete pile structure, 24 feet (73) in height, situated near the centre of
Rosneath patch.

5 A fog signal is sounded from Kusneath Patch hight-structure,

To avoid Rosneath patch a wvessel should keep near the southern
shore of the Firth, which betweon Kempock and Whiteforeland peints
can be approached to within the distance of about 2 cables.

Levan point, seen over the land amd bearing about 242° leads

10 southward of Rosneath pateh. Fort Matilda flagstaff, about three-
quarters of a cable soutl-soutli-westwird of the lights on the head of
Whiteforeland Point pier (Laf, 53° 58 N., Long. £° 47 W.), bearing
about 174° and well open castward of the summit of Craig’s Top, a
420-foot (128m0) hill, 4} cables soutliward of the flagstaff, leads west-

15 ward, and the same flagstalf, bearing about 194” and well open west-
ward of Mount Binian, leads enstward of this shaal,

Coast.—Lights.—Fog signal.—Light-buoy.—Beacon.—Prince's
pier, at Greenock, at the ¢ntrance to the Clyde, lies about one mile east-
south-eastward of Whiteforeland Point pier. The coast is bordered by

20 buildings, the town of Greenock merging into Gourock. The Town hall
is situated about 61 cables south-south-eastward of the north-western
extremity of Prince’s pier. A spire about 84 cables north-westward and
two cliimneys situated, respectively, about 5 cables south-south-
westward and 44 cables southward of the Town hall, are conspicuous.

25  The northern shore of the entrance to River Clyde is the southern
end of the peninsula, which divides Loch Long from Gareloch.

Chart 1994,

Barons point lies about 2 miles north-westward of Kempock iight-
tower. A black conical light-buoy, marked N.29. exhibiting a white

30 flashing light every six seconds, is moored about 2 cables southward of
the point.

Charls 1994, 2006.

A rocky hank, with depths of less than 3 fathoms (5m3) over it,
extends about 1} cables offshore hetween Barons point and the head

35 of Kilcreggan bay, about onc mile east-south-eastward. Kilcreggan
town which, in 1951, had a population of 540, stands on the shore of
the bay, Portkil point, on which there is a beacon, lies about half a
mile eastward of Kilcreggan bay and separates Kilereggan and Portkil
bays. There is a pier at Kilcreggan, with a least depth of 10 feet

40 (3m0) alongside.

Lights.—Fog signal.—Leadimg lights are exhibited, the front light
at an elevation of 27 feet (8m2), from a column, situated 4§ cables
west-north-westward of the north-western extremity of Prince's pier;
and the rear light, at an elevation of 22 feet (6M7), from a post situated

47 close southward of the front light-column, These lights in line, bearing
196°, and Rosneath Patch light bearing about 285°, mark the centre
of a deep area known as The Hole, which has depths of from 20 to 38
fathoms (36™6 to 6JW5).

Three lights, in the form of a triangle point up, are exhibited at

30 elevations of 26 and 22 feet (709 and 67) from a mast, 18 feet (515)
in height, situated about half a cable north-westward of the north-
western extremity of Prince's pier (Lat. 53° 57" N., Long. 4° 46" I1'),
A fog signal is sounded from this pier.

Dangers.—Buovage.—Southward of a line joining Prince's Pier

Charts 2131, 2159, 1577, 2635, 1824
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lights and Ardmore head, about 2} miles east-north-eastward, Greenock
bank extends right acress the entrance to River Clyde, with the
exception of the dredged channel along the south-western shore; the
bank dries in places, and is marked near its nortb-western end, about
4 cables eastward of Prince’s Pier light, by a spherical buay, "Ne. 22,"
painted in black and red vertical stripes, and surmounted hy two
Crosses, disposed wvertically; at its north-western extremity, which
is known as The Tail of the Bank, by a can light-buoy painted red,
marked “"No. 1" and exhibiting a red fashing light every two seconds;
and at the edge of the bank opposite Albert harbour, about 3% cables
east-sputh-eastward of Princcs Pier lights, by a can light-buoy,

painted red, marked “'No. 2” and exhibiting a red occulting light every
5ix seconds.

A conical light-buoy, painted black and t;\l‘llbttlng a while oceulting
light every six seconds, is moored about 1} cahles northward of the
north-western extremity of Prince’s pier.

A vessel approaching Greenock from northward should bear in
mind that the depths on the northern side of Greenock bank decrease
rapidly from 6 to 3 fathoms (921 to 5m5).

Anchorages.—Mooring buoys.—The depths offshore, between
Whiteforeland point (Lat. 65° 48' N., Long. 4° 47" W.), and The Tail of
the Bank, are from 10 to 18 fathoms (18m3 to 32m),

The usual anchorage is eastward of the line of Ancliorage lights,
which indicate the position of The Hole (sez above), but the best hold-
ing ground for large vessels is northward of a line drawn from the
light-buoy marking the southern side of Rosneath patch to the Hill
of Ardmore, 3 miles eastward. No vessel shoutd anchor sounthward of a
line joining the cupola of the Master Mariners’ Asylum, situated 3}
cables south-south-eastward of Whiteforeland Point lighthouse, and
Darroch tower, situated ahout 11 miles westward of the same lighthouse.

No. 1 oiling ancliorage, 1nd1catod by pecked lines on the chart,
extends about three-quarters of a mile southward from the northem
shore between Roseneath point, which is low and wooded, sitnated

about 1} miles eathard of Portkil point, and a pesition about one mile 33

westward. No. 2 oiling anchorage, also indicated by pecked lines on the
chart, extends about half a mile southward from the northern shore
between a position about 2 cables westward of Portkil point and Barons
point. No. 2 eiling anchorage should only be used when No. | anchorage
is fully occupied.

Several mooring buoys, the positions of which may best be seen on
the charts, are situated northward of Greenock bank.

A mooring buoy, A9, is laid 6} cables north-north-eastward of the
north-western extremity of Prince’s pier, and meoring buoy C235 about
one mile north-castward of the pier.

Submarine cable.——A submarine cable is laid between the north-
western end of Prince’s pier and No. 9 mooring buoy.

Tidal streams.—The streams in this area are not strong and are
much affected by currents caused by wind, heavy rain, or melting snow

{see "‘Currents” and “‘Sea level,” pages 49, 48). When these effects

are non-existent, the in-going stream from between Kempock and
Portkil points sprcads out and runs eastward towards the river entrance
and Ardmore head, and east-north-eastward towards Rosneath point;
after passing the latter point the stream divides, and runs north-west-

Charts 2131, 2139, 15377, 2635, 1824a.
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Charis 1994, 2006.

ward towards Gareloch entrance, and south-castward and southward

towards Ardmore head and the river entrance. The out-going streams

run in about the opposite dircctions. In the central parts of the area
J the stream is more or less rotatory.

There are considerable differences between the times at which the
streams begin in different parts of the area, and the effects of these
differences, and of meteorological changes, are such that, for all prac-
tical purposes, the weak streams in the central parts of the area arc

160 unpredictable; even near the land the stréeams are much affected by
meteorological conditions. The streams described below are those
which may be expected to run (when imeteorological effects are absent.

In the entrance, between Kempock point (Laf, 55° 58’ N., Long. £°
49" W) and Whiteforeland point on the southern side, and Portkil

15 point and Resneath point on the northern side, the in-going stream
begins — 0550 Grecnock (—0430 Dover), and the out-going stream
-+ 0010 Greenock {- 0130 Dover): spring mte in both directions in mid-
channel between Kempock point and Portkil point, and on both sides of
Rosneath patch, is not more than about from one to 15 knots, but

2¢ is probably greater near the patch and off the salient points oni both
sides.

In Gourock bay the streams are irregular and weak, with a spring
rate of not morc than about 0-4 knot; at any time, the stream will be
found to run in different directions in different parts of the bay,

25 At aposition about one mile westward from Ardmore head the stream
is more or less rotatory clockwise. It is weakest, nearly slack, in a
north-easterly dircction, — 0515 Greenock (— 0355 Dover); strongest
spring rate 1-1 knots, in a direction 117°, — 030f) Greenock (— 0140
Dover); weakest, spring rate 0-4 knot, in a south-south-westerly

30 direction, <+ 0010 Greenock (- 0130 Dover), and strongest, spring rate
1:0 knot, in a direction 320°, -+ 0410 Greenock (-} 0530 Dover).

The streams run regularly along the coast between Whiteforeland
point and the entrance to the dredged channel of River Clyde, and
begin about as in the channel between Kempock point and Portkil point.

35  Off Rosneath point the stream begins to run inwards toward Gareloch
+ 0540 Greenock (— 05256 Dover); after about — 0445 Greenock
(— 03256 Dover) the stream divides off Helensburgh and runs also
south-eastward and southward along the coast to Ardmore hicad and
the river entrance. The out-going stream from Gareloch begins off

40 Rosneath point — 0005 Greenock (4 0115 Dover) and is joined after
about -+ 0140 Greenock (- 0300 Dover) by the out-going stream
running from the river entrance, northward and north-westward along
the coast to off Helensburgh.

Charis 1994, 2006, 2007.

45 RIVER CLYDE.—This river, the first in commercial importance in
Scotland, is formed by the confluence of numerous streams in the south-
ern part of Lanarkshire. After running about 100 médes northward and
north-westward, passing Lanark, Glasgow, Renfrew, and Dumbarton,
it flows into the Firth at The Tail of the Bank, abreast Greenock

50 (Lat. 55° 47" N., Long. 4° 45" W),

Extracts from thc bye-laws cnacted by the Clyde Navigation
Trustees, the Clyde Pilotage Authority, and the Clyde Lighthouses
Trustees will be found in Appendix 111,

Charis 2131, 21589, 1577, 2634, 1824a.
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Charls 1994, 2006, 2007.

A copy of the C]yde Navigation Trustees’ and of the Clyde Pilotage
Authorities’ hye-laws may be obtained from their office,

Special bye-laws are in force for vessels carrying explosives, petro-
leum and carbide of calcium. 5
Vessels carrying explosives must, on approaching the river, display
at the masthead, by day, a red flag not less than 3 feet (0m9) square

and, at night, must exhibit a red light,

Caution.—The navigation of the river above The Tail of the Bank
becomes intricate, and should not be attempted without a pilot. 10
Tidal streams.—At the entrance to the dredged channel of River

Clyde the in-going strecam begins about — 0550 Greenock (— 0430
Dover), the out-going stream begins about -+ 0010 Greenock (4 0130
Dover). The duration of the in-going stream decreases, whilst that of
the out-going stream increases as the river is ascended,; off Glasgow tbe 15
in-going stream begins about — 0450 Greenock (— 0330 Dover) and
the out-going stream begins about -+ 0056 Greenock (-4 0215
Dover).

The streams run generally in the direction of the channel, but at
bends both the in-going and out-going streams set towards the outer 20
side. When meteorological effects are absent the streams are not of
any great strength, but with heavy rain or melting snow, and strong
northerly to easterly winds, the rate and duration of the out-going
streaun sire mineh increased, and the in-going streamn correspondingly
solduesd; in very oy weather with strong sentherly to westerly winds 25
thee cration aned rate of the w-gaing stream are increased, and the
outgaing stieam correspondingly rednced.

Channel,  Lights. Buoyage. —A channel with a least depth of
204 feet (8m1) il been dredged in 1957 from Prince’s pier, Greenock,
to Newark castle, at the castern end of Port Glasgow, a distance of 30
) miles; it has a least width of 300 feet (91m4), From Newark castle
to Glasgow, a distance of about 15 miles following the course of the
river, there are depths of from 25 to 27} fect (76 to 8™4) in the
fairway of the cbannel.

The dredged channel is marked by lights, light-buoys and huoys, 35

Pilots.—Clyde pilots are stationed on Gourock pier: they board
vessels off Kempock point, Gourock, and pilot them into Greenock,
Port Glasgow (Lat. 55° 56" N., Long. 47 41' I¥.), and to Glasgow. They
also take vessels down to Little Cumbrae island, the limit of the pilot-
age district, and when intimation is given of an inward-bound vessel 40
requiring a pilot at Little Cumbrae island they meet the vessel there,
‘Telegraphic messages from inward-bound vessels requiring o pilot
should be addressed: “Pilotage, Glasgow.”

Clyde pilots are also stationed at Glasgow to take vessels down the
river to ‘The Tail of the Bank or to Littlc Cumbrae island. Pilotage is 45
compulsory between Glasgow and Kempock point for vessels over
100 tons gross register, other than H.M. Ships, and to Little Cumbrae
island on all vessels carrying passengers. Pilots are taken to and from
vessels at Kempock point and at The Tail of the Bank and little
Cumhrae island by a steam pilot boat and auxiliary motor boat, which 50
carries the pilot flag at her masthead hy day.

A vessel requiring a pilot in thick or foggy weather should sound
letter G in the Morse Code on the whistle or siren; the pilot-vessel will
reply with a similar signal; see page 6.

Charts 2131, 2159, 1577, 2635, 1824a.
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Greenock.—The town of Greenock lies close castward of Gourock,
and extends south-eastward along the river bank. For conspicuous
objects, see page 80.

5 'The population was 76,299 in 1951,

Lights.—Fog signal—The lights and fog signul north-westward of
the north-western end of Prince's pier are described on page 80.

A light is exhibited on each side of the entrance to Albert harbour,
about 2% cables south-eastward of the north-western extremity of

10 Prince's pier.

A light is exhibited on Custom MHouse quay, about 4 cables south-
eastward of Albert harbour. A fog signal is eccasionally sounded from
this quay. '

A lJight is exhibited on each side of the entrance to East India har-

15 bour, about threc-quarters of a cable south-eastward of Custom House
quay,

A light is exhibited on each side of the entrance to Victoria harbour,
about 1} cables south-eastward of East India harbour.

Two lights, disposed vertically, are situated on the head of Scott's

20 Yard jetty, about half a cable east-north-eastward of the entrance to
Victornia harbour.

Two lights, disposed vertically, are exhibited from the north-western
extremity of Garvel embankment, ahout 2} cables eastward of the
entrance to Garvel basin,

25 A light is exhihited from. Maurice Clark point, the south-castern
extremity of Garvel embankment.

Tidal harbours and wet dock.—Light-buoys.—Greenock has
several tidal harbours or basins, and one wet dock. The tidal harbours
are:—Albert harbour, with a depth of 14 feet (4m3); East India

30 harbour, with a depth of 13 feet (4m0) in its entrance, and 10 feet
{3m0) inside, Deep water berth is situated north-westward of tbe
entrance to Albert harbour. Two small basins, close eastward of
Victoria harbour, the western giving access to a graving dock. Victoria
harbour, (Laf. 55° 57" N., Long. 4° 45° IV.), with a depth of 14 feet

35 (4m3). Garvel basin, with a depth of 20 feet (6™1) in the entrance, and
with depths of 20 and 10 feet (6™1 and 3™0) inside on the southern and
northern sides of the busin, respectively,

Great harbour, principally for the timber trade, has a length of about
4% cables, a breadth of one cahle and a least depth, in 1943, of 19 feet

40 (5m8) in the entrance and depths of from 18 to 25 fect (55 to 796} in
the fairway inside; there is an entrance from the river at its eastern end,
about 300 feet (91m4) wide, the dredged channel through which is
marked on its northern side by a light-bnoy, painted black and ex-
hibiting a white flashing light cvery five seconds, and on its southern side

45 by a light-buoy, painted black and exhibiting a red flashing light every
Jfive seconds,

‘There are some mooring buoys in Great harbour, the positions of
which can best be seen on the plan,

James Watt dock, a wet dock, has entrances both from Garvel basin

50 and Great harbour; the latter is only used to float timber through;
this dock is 2,000 feet (609™6) long and from 300 to 350 feet (91m4
to 106m7) wide. There are depths of 22 feet (617} in this dock, in which
as the caissons are always closed near high water, vessels lie afloat in
depths of from 29 to 32 feet (8m8 to Hm8).

Charts 2131, 2159, 1577, 2635, 1824a,




Chap. I1.) RIVER CLYDE 85

Charts 1994, 20086,

Signal regulations for Garvel basin, James Watt dock and
Garvel dry dock.—Greenock Harbour Trust bye-laws as to signal
regulations are as follows:—

I (a) Masters, Pilots and others in charge of vessels about to enter 5
or leave James Watt dock or Garvel dry dock shall signify
their intention by hoisting on the foremast, or where they can
best be seen, the following signals, viz.:

By day. International Code numeral pendant No. 0 shown
at least 20 feet {6mI) above the uppermost continuous deck. 70
By night. Two all-round lights showing in a vertical line not
less than 6 feet (1M8) apart, the upper light to be white, and
the lower light to be 7ed and not less than 20 feet (6m1) above
the uppermost continuous deck,

(6) The foregoing signals shall be shown by up-coming vessels 15
on reaching Prince’s pier, by down-going vessels on reaching
the entrance to Great Harbour and by out-coming vessels
before leaving their berth. They shall be shown until the
vessel is within the dock or is in its normal position for passing
up and down the river. 20

II. The signals permitting a vessel to enter Garvel basin and to

proceed to James Watt dock are:—

Hy dav. Semaphore ams cxhibited at the south-west corner
of Girvel basin (Lat. 55° 7' N.. Long. 4° 44 W.) at an
clevition of 58 feet (17%7) above H.W.Q.S.T., having the 25
spehit hand or starboard sem as seca from the vessel lowered
to an angle of 457,

fa onght. A green light, at an elevation of B8 feet (17m7) above
HAV.0.5.7. showing from a pylon situated at the south-west
corner of Garvel basin and visible on a dark night with clear 30
atmosphere at a distance of 3 iniles.

I11. The signals permitting a vessel to enter Garvel basin aund to
proceed to Garvel dry dock are:—

By day. (a) The zaid right-hand or starboard arm of the fore-
going semaphore arms lowered as aforesaid to an angle of 35
45°, and

(6) A black ball hoisted on a inast situated at the south side

_of the entrance to Garvel dry dock.

By night. (a) A green light, at an elevation of 58 feet (17™7)
above HW.0.5.T. showing from the foregoing pylon and 40
visible as aforesaid, and

(8) An orange light, at an elevation of 33 feet (10mI) above
H.W.0S.T. showing from the foregoing mast at thie south
side of the entrance to Garvel dry dock.

1V. The signals permitting a vessel to leave James Watt dock or 43
Garvel dry dock and to proceed out of Garvel basin are:—

By day. The said semaphore arms exhibited as aforesaid,
having the right-hand or starboard arm as seen from the vessel
leaving the dock lowered to an angle of 45°.

By night. A green light, at an elevation of 58 fect (17m7) above 50
HW.0S.T. showing from a pylon situated at the south-west
corner of Garvel basin.

V. No vessel shall pass into Garvel basin in order to proceed to

James Watt dock or Garvel dry dock and no vessel shall

Charts 2131, 2159, 1577, 2635, 1824a.
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leave James Watt or Garvel dry dock and proceed out of
| Garvel basin while the foregoing semiaphore arms are both
| in the horizontal position by day ur while a red light is heing
3 exhibited at the foregoing clevation of 58 feet (17™7) above
H.W.0.5.T. from the foregoing pylon by night.

VI. No vessel using only Garvel basin shall enter, leave or manoeuvre
in the basin or make any clispge 1 her berthing position
except during such time (whether by day or by night) as an

10 all round orange light ts being exlibited, at an elevation

of 48 feet (14m6) aboye 11.W.OK.T, from the foregoing pylon.

VII. Any person offending against or committing a breach of these
bye-laws shall on conviction he liable for every such offence
to a penalty not exceeding five pounds sterling,

75 Compass adjustiment.—The {ollowmy trne bearings are useful
for adjusting compasses at Greenock. LEast chimmney in hine with
Greenock church steeple, 188% 10°; west climney in line with church
steeple, 184° 20", See also note on chart 2006.

Deratisation.—Sez page 15.
, 20 Port facilities.—There are ample supplies of coal, fuel oil and
ordinary ship's stores.
Water is laid on to the quays. Vessels at anchor can also be supplied.
There are three dry docks at Greenock; for the dimensions of the
largest, see Appendix 1.
, 25 Repairs can be executed.
| There i5 a sailors’ home,
h Trade.—The chief imports are sugar, iron, grain, timber, linseed,
cottonseed, and molasses; the chief exporis are coal, iron, machinery,
' and refined sugar,
' 36  Port Glasgow.—Lights,—Port Glasgow (Lal. 35° 568" N,
Long. 4° 41' 1V}, on the southern shore of the Clyde, 2 miles above
Gireenock, had a population of 21,618 in 1951. The port has extensive
timher ponds, shipbuilding yards, and brass and iron foundries.
| There is a depth of 15 feet (4M6) at high water springs in the entrance
35 from the river to the two large basins at Port Glasgow; these basins
‘l have ample guay accommodation; there i1s a least depth of 7 feet
i (2m1) alongside the wharves, which are connected with the railway
| systet.
The steamboat quay, 1,000 feet (304m8) long, has a least depth of
ﬂ 40 7 feet (2m1) alongside it.
‘ A light is exhibited, at an elevation of 39 fect (131m9), from a black
i and white chequered column, 35 feet (L0m7) in height, sitnated on the
north-western corner of the steamboat quay at Port Glasgow.
Beacon light is exhibited, at an elevation of 24 feet (7m3), from a
| 45 tower with a hlack and white chequered dome, 27 feet (BM2) in height,
situated off the entrance to Port Glasgow.
There is one dry dock and one patent slip at Port Glasgow; for the
dimensions of the dock, see Appendix 1.
Trade.—The imports at Port Glasgow are of a general uature. Tlie
f a0 principal exports are timber and bunker coul.
| Charls 2008, 2007.
Dumbarton.—Dumbarton is situated mainly on the left bank of
River Leven, a little ahove its junction with River Clyde, on the north-
v ern shore, ahout 6 miles ahove Greenock.

Charts 2131, 2159, 1577, 2633, 1824a.
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Charis 2008, 2007.

The population was 23,702 in 1951,

The entrance to River Leven is close westward of Dumbarton
eastle, the width of the channel being 100 fect (30™m5), with a least depth
of 10 feet (3Mm0) in the dredged channel.

Dumbarton castle, a double-peaked basaltic eminence, attains an
elevation of 2306 feet (71™9), and is so steep as to be inaccessible except
by steps on its southern side; from its southern side a disused pier
projects about one cable southward,

Port facilities.—Supplies can usually be obtained from Glasgow.

Water is laid on to the quays of the two tidal basins.

Tidal basins.—The basin, close northward of Dumbarton castle,
is ahout 900 feet (274%3) long on the southern side, and 630 fect
{102m0) on the northern side; it is 205 feet (62m5) wide, and has a
lenst depth of 7 feet (2m1),

The small basin at tlie northern end of the Leven shipbuilding yard
5 500 feet (152m4) long, 150 feet (45M7) wide, with a least depth of
4 feet (172),

Trade, —The imports are coal, cement and general merchandise, and
the exports machinery.

Chart 2007.

Dunglass.— Signals.—At Dunglass (Lat. 55°56° N, Long. £230° V),
on thenorthern <iche of the Clvde, abont 2 miles above Dumharton, the
Auglo-American Ol Company have a basin, and tanker berths, with
deptin ol 28 leet (R05) whongside elose westward of ity vessels proceeding
wmte or et of the basos stiall disphvy Mg of the Internationsl Code
By alay, oF extulnt a rad light nhove a white light at gight ; no ship shall
eiter or leave the asm oot her signal bas been answered with the
saine fhag froon o thagatadl on either the northi-western or south-castern
pier of the basm, according to the side on which she is to berth,

Bowling.— Bowling, about 2§ miles above Dumbarton, on the
northern side of the river, has an artificial harhour, the western part
of which is generally occupied by laid-up vessels,

special bye-laws are in force with respect to the conveyance, load-

ing, and unleading of explosives, petrolenm and carbide of caleium 33

at Bowling harbour

The population was 676 in 1951,

Port facilities.—There are four 3-ton electric cranes at the quay,
alongside which there is a least depth of 15 feet (4m6), There is also a
coal hoist at the inner basin with a lifting capacity of 120 tons.

There is a shiphuilding yard capable of constructing vessels up
to about 1,00 tons, and repairs can be exccuted,

Supplies for shipping can be obtained from Glasgow,

Trade,~The chief export is coal, and the chief imports are ores,
minerals, iron, and steel.

Forth and Clyde canal.—Ser page .

0ld Kilpatrick.-— Signals—Old Kilpatrick, a small town on the
north-castern side of the river, about one mile above Bowling, has an
oil wharf, alengside which the depths are from 25 1o 30 feet (7706 to Y] ),

A vessel intending to proceed to this wharf shall, by day, display the 30

unswering pendant of the Commercial Code or on the foremast, at a
height of 20 feet (6M1) above the deck, and keep it displayed until the
vemsel 1s moored alongside; and also when leaving, from the time the
vessel starts to anmoor until she is clear of the wharf, At night she

Charts 2538, 2635, 1824a.
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B8 RIVER CLYDE [Chap. 11.

Chart 2007,
sball exhibit two lights, 3 feet (0™#) apart, the upper one red and the
lower one white, 20 feet (6m1) above the deck, m a sinilar manner.

Rothesay dock.—Rothesay dock is a tidal basin, situated on the

5 northern bank of River Clyde, nearly opposite the mouth of River Cart
and about 2} miles above Old Kilpatrick; it is connected with the
general railway system.

The basin, which has a least depth of 22 feet (6™7), has a length of
quay inside of 1,846 yards (1,688m0), and a riverside quay 199 yards

16 (182m0) long, providing berths inside for several large vessels. The
quays are well equipped with cranes, &e., for working cargo.

The entrance is 198 feet (60™3) wide and the basin has a least depth
of 22 feet (6m7).

Signals.—A vessel about to enter or leave Rothesay dack (Lat.

15 66° 64 N., Long, £° 24' I¥,) shall show on the foremast:—

By day, International Code signal flag 13 at least 20 feet (6m1)
above the deck, or, at night, a red light placed at least 6 feet (178)
above the masthead light.

These signals are shown by up-coming vessels on reaching Dalmuir

2¢ lighthouse, which is situated about three-quarters of a mile north-
westward of the entrance to the dock; by down-going vessels on reach-
ing Renfrew ferry, and by out-coming vessels before leaving the berth;
they are shown until the vessel has passed within the dock, or is in the
normal position for pas