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PREFACE

This volume is the sixth edition of the United States Coast Pilot covering the
Pacific Coast of the United States which lies between the borders of Mexico and Canada,
including off-lying islands, and descriptions of the rivers and inlets to the head of navi-
gation. It is based on the work of the United States Coast and Geodetic Survey and
. includes the results of a special field examination made in 1941. The following system
is used in this publication.

Chapter 1 gives information of a character adaptable to all Coast Pilots. It in-
cludes a description of the services rendered the mariner by various Government
agencies, instructions in case of shipwreck, information on radio facilities and weather
reports, certain facts regarding the use of charts, factors affecting the magnetic compass,
and similar information.

Chapter 2 gives a general description of the area covered in the pilot and informa-
tion of a local character, such as tides, offshore currents, weather conditions, coastwise
navigation, and local services.

Chapter 3 describes the routes that are most commonly followed by vessels navi-
gating in these waters. Sailing directions, listing courses and distances to be run, are
given in tabular form.

Chapters 4 to 18, inclusive, furnish a description of the coast and detailed informa-
tion of use to the mariner on each port and harbor in the area. This section of the book
is correlated with the United States Coast and Geodetic Survey charts in the following
manner: _

A separate chapter is set apart for the description of the area covered by each of
the general coast charts which are on a scale of approximately 1:200,000, except in
Puget Sound, where charts on a scale of 1:80,000 have been used. The number of the
general chart is entered at the top of each page of the Coast Pilot.

Each chapter is divided into sections according to the largest scale charts. Each
section is given a title, which includes the limits of the area, and the number of the
largest-scale Coast and Geodetic Survey chart on which that section is shown. The
titles are printed as center headings at the beginning of the sections.

Each feature indexed is shown in bold-face type. The Index has been enlarged
to include the number of the largest-scale Coast and Geodetic Survey chart on which
each feature appears.

At frequent intervals throughout the text, at the bottom of the page, are given
the latitude and longitude of some indicated feature named on that page, together
with the numbers of all the Coast and Geodetic Survey charts on which that feature
appears.

Chapter 19 (Appendix) gives general information of a local character in tabular.
form, meteorological data, conversion tables and a table of distances between the
principal ports of the area. This includes the addresses of the offices maintained by
different bureaus of the Government to serve the mariner and lists of Coast Guard
stations, yacht clubs, drydocks, and marine railways. There are also given meteor-

IxX
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ological tables for various cities in the area, compass variations in various localities
tables for the conversion of courses in poinis to degrees, tables for the conversion of
feet and fathoms to meters, table of distances between the principal ports in this area
addresses of harbormasters, and various other local information.

The aids to navigation mentioned in this pilot are thoss in existence on the date
shown below. Correction of these aids, as well as to other information affecting the
text in this Coast Pilot, are given in the Notice to Mariners as they occur.

Supplements to this Coast Pilot, giving the more important changes iz the text,
are issued from time to time as warranted by the number and importance of the correc-
tions. Each supplement is accumulatively complete and cancels all previous issues.
When using this Coast Pilot, reference should be made to the latest supplement and
also to each Notice to Mariners issued subsequently. The supplement may be obtained
free upon application to the United States Coast and Geodetic Survey.

Lxo Oris CoLsxrT, Director.

December 1, 1942,
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IMPORTANT

Use of this Coast Pilot will be simplified by reading the preface, in
which the divisions of the text and the methods of linking it with the
charts are described in detail.

The courses and bearings are given in degrees, true, reading clock-
wise from 0° at north to 359°. In the case of lights all bearings are
from seaward. When a course is given as “‘067°”, it is meant that that
is the true course to be made good.

Distances are in nautical miles. Multiply nautical miles by 1.15
to obtain the approximate statute miles.

The directions of winds are the points from which they blow; of
currents, the points toward which they set. These directions are true.

Depths are in feet or fathoms below mean lower low water.
Heights are in feet above high water.

Currents are expressed in knots, which are nautical miles per
hour.

The addresses of various offices furnishing service to the mariner,
located within the area covered by this Pilot, are tabulated in the ap-
pendix, together with other material of value.

To find Coast and Geodetic Survey chart numbers in this Coast
Pilot:

A Graphic Chart Index is adjacent to this page.

In the text the names indexed are printed in bold-faced type and
at the top of the chapter is given the number of the general coast chart
on which the features appear. The numbers of the largest scale charts
are shown under the center headings.

At frequent intervals a name is marked by an asterisk (*). The
approximate latitude and longitude of the point so marked, together
with the numbers of all the charts on which that point is shown, are
given at the bottom of that page.

In the Index, under the listing ‘‘Chart numbers’’, the largest
scale charts and general coast charts are listed by numbers with the
pages on which each chart is described.

Light and fog signal characteristics are not fully described, and
light sectors are not always defined. The mariner should consult the
Light Lists, which are published at intervals of about a year.

Supplements containing corrections and additions are issued about
once each year. The latest supplement to any volume, together with
the Notice to Mariners for the current year, will correct that Coast
Pilot to date.
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CAUTION.—The text of this Coast Pilot describes the lights,
landmarks, port facilities, etc., under peacetime operation and
conditions may be considerably different. The entire coast is
now under blackout.

UNITED STATES COAST PILOT
PACIFIC COAST

CALIFORNIA, OREGON, AND WASHINGTON

Chapter 1.—GOVERNMENT SERVICES TO THE NAVIGATOR
U. S. COAST AND GEODETIC SURVEY

The Coast and Geodetic Survey is charged with (1) the survey of the coasts of the
United States and its possessions, to insure the safe navigation of coastal and intracoastal
waters; (2) the determination of geographical positions and elevations along the coast and
also in the interior of the country, to coordinate the coastal surveys and provide a
framework for mapping and other engineering work; (3) the study of tides and currents to
furnish datum planes to engineers and tide and current tables to mariners; (4) the compi-
lation of aeronautical charts, to meet the needs of the pilots of aircraft; (5) observations
of the earth’s magnetism in all coastal waters and all parts of the country, to furnish
magnetic information essential to the mariner, aviator, land surveyor, radio engineer,
and others; and (6) seismological observations and investigations to supply data
required in designing structures to reduce the earthquake hazard.

The results of these surveys and determinations are analyzed in the Washington
office and published as nautical and aeromautical charts; annual tables of predicted
tides and currents; coast pilots; charts showing magnetic declination; annual lists of
United States earthquakes; abstracts of geographic positions and elevations; and other
publications.

District Offices are located at some of the principal ports as listed in the Appendix.
Files of charts, coast pilots, and other publications are maintained at these District
Offices for the use of mariners, who are invited to avail themselves of the facilities
afforded. Charts, coast pilots, current tables, and tide tables are kept for sale.

Reporting of dangers, shoals, changes in channel depths, etc.—Mariners are
especially requested to immediately inform the Coast and Geodetic Survey of all
important facts relating to changes in the coast pilots and charts that may come to
their attention. Reports of an urgent character should be sent by radio or telegram.
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2 GOVERNMENT SERVICES TO THE NAVIGATOR

The Coast and Geodetic Survey must depend in a great measure upon outside
sources of information pending a complete revision of & coast pilot volume. Mariners
and others will therefore realize the importance and great desirability of cooperation
in this work and are urgently requested to forward to the Director, United States
Coast and Geodetic Survey, Washington, D. C., directly or through a district office,
any information affecting the coast pilots or charts that may come to their notice, as
well as any suggestions that they may have for increasing the value of these publications.

Agencies for the sale of the Charts, Coast Pilots, Tide Tables, and Current Tables
of the Coast and Geodetic Survey are established in many ports of the United States and
in some foreign ports. The charts and publications can also be purchased at the office
of the Coast and Geodetic Survey, Washington, D. C., or any of the District Offices.
If ordered by mail, prepayment is obligatory. Remittances should be made by money
order, express order, or check, payable to the U. S. Coast and Geodetic Survey. Postage
stamps cannot be accepted. The sending of money is unsafe except by registered
letter. Only the numbers of charts need be mentioned. The catalog of charts and other
publications of the Survey may be obtained free of charge on application at any of the
sales agencies or to the Coast and Geodetic Survey, Washington, D. C. A list of the sales
agencies of the Coast and Geodetic Survey is in the catalog and is repeated quarterly
in the Notice to Mariners.

The sales agents located within the area covered by this Coast Pilot are listed in
the Appendix. ‘

Special signals for surveying vessels.—The following signals have been prescribed
for vessels of the United States engaged in hydrographic surveying:

By day a surveying vessel of the Coast and Geodetic S8urvey, under way and employed in hydro-
graphic surveying, may carry in a vertical line, one over the other not less than 6 feet apart where
they can best be seen, three shapes not less than 2 feet in diameter of which the highest and lowest
shall be globular in shape and green in color and the middle one diamond in shape and white.

Vessels of the Coast and Geodetic SBurvey shall carry the above-described marks while actually
engaged in hydrographic surveying and under way, including drag work. Launches and other boats

shall carry the prescribed marks when necessary.
By night a surveying vessel of the Coast and Geodetic Survey, under way and employed in hydro-

graphic surveying, shall carry the regular lights prescribed by The Rules of the Road.

A vessel of the Coast and Geodetic Survey, when at anchor in s fairway on surveying operations,
shall display from the mast during the daytime two black balls in a vertical line and 6 feet apart.
At night two red lights shall be displayed in the same manner. In the case of a small vessel the dis-
tance between the balls and between the lights may be reduced to 3 feet if necessary.

Such vessels, when at anchor in a fairway on surveying operations, shall have at hand and show
if necessary in order to attract attention a flare-up light in addition to the lights which are, by this
regulation, required to be carried.

In addition to the signals described, vessels of the U. S. Coast and Geodetic Survey: when engaged
in survey work often hoist one of the following International Code signals:

HD signifying ““]I am engaged in submarine work, you should keep clear of me.”

HF signifying “I have a sweep out, you should keep clear of it.”

ONA having the same meaning as the two letter hoist “HD.”’

The wire drags used by the Coast and Geodetic Survey in sweeping for dangers to
navigation may be crossed by vessels without danger of fouling at any point except
between the towing launches and the large buoys near them, where the towline
approaches the surface of the water. Steamers passing over the drag are requested
to change course so as to cross it approximately at right angles, as a diagonal course
may cause the propeller to foul the supporting buoys and attached wires.

No attempt should be made to pass between the wire drag launches while the wire
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is being set out or taken in, unless it would endanger a vessel to do otherwise. In
setting out or taking up the wire drag, the tension on the bottom wire is released and the
floats at each 100-foot section may cause the wire to be held near the surface. At the
time the launches are usually headed either directly toward or away from each other
and the operation of taking up or setting out may usually be clearly seen.

CHARTS

Accuracy of charts.—Each sounding represents an actual measure of depth and loca-
tion at the time the survey was made. Shores and shoals where sand and mud prevail,
and especially bar harboers and the entrances of bays and rivers exposed to strong tidal
current and a heavy sea, are subject to continual change of a greater or less extent,
and important ones may have taken place since the date of the last survey. In localities
which are noted for frequent and radical changes, such as the entrances to a number of
estuaries on the Atlantic, Gulf,and Pacific coasts, notes are printed on the charts calling
attention to the fact.

It should also be remembered that in coral regions and where rocks and boulders
abound it is always possible that a survey with lead and line, however detailed, may
have failed to find every small obstruction. For these reasons, when navigating such
waters, the customary sailing lines and channels should be followed and those areas

"avoided where the irregular and sudden changes in depth indicate conditions which
are associated with pinnacle rocks, coral heads, or boulders,

Dredged channels.—These are generally shown upon the chart by two broken
lines to represent the side limits of the improvement together with the depth and date.
The depth is the controlling depth through the channel on the date charted and does
not mean that this depth obtains over the full width of the channel, nor that the depth
has not subsequently changed due to either shoaling or dredging. The coast pilot
generally gives the project dimensions of an improved channel.

Buoys.—Too much reliance should not be placed on buoys always masintaining
their exact station, especially when in exposed localities. It is safer, when possible, to
navigate by bearings or angles referred to fixed objects on shore and by the use of sound-

ings

Plane of reference for soundings on charts.—For the Atlantic coast of the United
States and Puerto Rico the plane of reference for soundings is the mean of all low waters;
for the Pacific coast of the United States and Alaska, with the one exception noted
below, and for the Hawaiian and Philippine Islands, it is the mean of the lower low
waters. For the Atlantic coast of the Canal Zone, Panama, the plane of reference
for soundings is mean low water, and for the Pacific coast of the same it is low-water
springs. For foreign charts many different planes of reference are in use, but that
most frequently adopted is low-water springs.

Nautical charts bear three dates, which are important to persons using them: (1)
The edition date (inonth and year) of the publication note, prinfed on most charts, cen-
trally in the lower margin; (2) the print date (year, month, and day), the latest date
printed in the lower left-hand corner below the border, which is the date of correction
to the printing plate; (3) the date of issue, stamped in the right lower margin and just
to the left of the subtitle. Charts contain all necessary corrections for aids to naviga-
tion, dredged channels, and dangers, which have been received to the date of issue, be-
ing corrected by hand for data received after the latest print date.
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4 GOVERNMENT SERVICES TO THE NAVIGATOR

Scales of charts.—The charts are various in character, and are constructed on dif-
ferent scales, to adapt them to varied navigational purposes. The most important
distinctions are the following:

1. Sailing charts, on scales from 1:600,000 to 1:4,500,000 intended principally for navigating in
offshore regions as in entering coastal regions or when proceeding between distant ports.

2. General charts of the coast, on scales from 1:180,000 to 1:400,000, intended especially for
coastwise navigation, where a vessel’s course is offshore but mostly within sight of land or aids to

navigation.
3. Coast charts, on scales from 1:80,000 to 1:100,000, intended for coastwise navigation, close to
shore; and for entering and navigating the larger bays and harbors. *

4. Harbor charts, on scales from 1:5,000 to 1:40,000, intended for navigation of barbors and
constricted waterways.

Caution in using small-scale charts.—It is obvious that dangers to navigation
cannot be shown with the same amount of detail on small-scale charts as on those of
larger scale; therefore, in approaching the land or dangerous banks, regard should be
had to the scale of the chart, and the largest scale chart available should be used. A
small error in laying down a position means only yards on a large-scale chart, whereas
on a small scale the same amount of displacement means large fractions of a mile. For
the same reason, bearings to near objects should be used in preference to objects farther
off, although the latter may be more prominent, as a small error in bearing or in laying
it down on the chart has greater effect in misplacing the position the longer the line to
be drawn.

SOME FACTORS AFFECTING THE USE OF THE MAGNETIC COMPASS

Compass, change in the variation of.—The gradual increase or decrease of the
variation must not be forgotten in laying down positions by bearings on charts. The
magnetic compass roses placed on the charts to.facilitate plotting become in time
slightly in error as a result of this change, and in some cases, such as with small-scale
charts or when the lines are long, the displacement of position from neglect of this change
may be of importance. The compass roses are replotted for every new edition of the
chart if the error is appreciable. Means for estimating the magnitude of this error are
provided by stating for each compass rose the year for which it is constructed and the
snnual rate of change in the locality for that period.

From time to time there has becn considerable uncertainty in the rates of change
prevailing in various parts of the coastal waters of the United States and its possessions
and depcndencies. The sparsity of the older observations, coupled with the lack of a
suitable nonmagnetic vessel and the virtual suspension of magnetic work in some
regions, has introducad uncertainties in the values of variation as compared with those
shown on the charts, amounting to perhaps as much as one degree for some of the out-
lying possessions.

The systematic differences in the magnetic variation encountered in going from
place to place, i. e., the differenccs ascribed to the general pattern of the earth’s mag-
netization, are quite pronounced along some parts of the coast line of the United States.
Unless properly and continuously taken into account, these differences are apt to affect
materially the course of a vessel. This is particularly so in New England and parts of
Alaska, where the lines of equal magnetic variation are close together, denoting rapid
changes in magnetic variation from place to place, as indicated by the large differences
in variation given on neighboring compass roses,
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On certain of the sailing and general charts the magnetic variation is shown by
isogonic lines in addition to the compass roses. These lines depict the distribution of
the magnetic variation over the entire navigable area of the chart.

Local magnetic disturbance.—The synonymous terms ‘‘local magnetic disturbance”
and “local attraction’’ have reference only to the effects on the compass of magnetic
masses external to the ship. They may be sufficient to cause noticeable deflections of
the compsass in passing over certain spots, Such disturbances are of fairly common
occurrence in shallow waters; they are never encountered over oceanic depths. How-
ever, it must not be inferred from this that the source of a given disturbance noted on
board ship is situated in the direction of the visible land. Rather is it to be expected
that the magnetic masses responsible are distributed in the nearest solid matter, which
is naturally (in most cases) the bed of the sea under the ship. In this connection it may
be noted that the ordinary irregularities of the magnetic field in close proximity to the
earth’s crust are known to diminish rapidly with increasing distance from the disturbing
matter, so that in the absence of positive evidence, it is not believed that such irregulari-
ties would noticeably affect a ship’s compass where the depths are upwards of 500
fathoms.

Despite the common use of the term ‘“magnetic attraction,’”’ the actual effect of a
magnetic body may be to deflect the compass either toward or away from it, depending
on how the body is magnetized and the vessel’s position with respect to the body.

It is unlikely that all the areas of magnetic disturbance have been located. When
such an area is discovered, the position should be fixed and the facts reported as far
as they can be ascertained. It is particularly important to note the time at which the
disturbance was encountered, so as to rule out the possibility that the effects were
caused by a magnetic storm rather than by local irregularity.

Deviation.—The magnetic field of the earth is also modified by the presence of the
ship itself. This effect combines with any instrumental error of the compass to cause
the deviation, which is defined as the angle between magnetic north, as indicated by a
given compass on a given heading of the ship, and the direction of magnetic north which
would be observed at the same time and place with a compass free from error on a com-
pletely nonmagnetic vessel. It is denoted ‘‘easterly’’ or ‘““westerly’’ according as the
needle points east or west of the direction it would assume if the deviation were zero.
The deviation varies with the heading of the ship and with the magnetic latitude.
It is customary to counteract the deviation as far as is conveniently possible by soft
iron and permanent magnets, suitably placed in or on the binnacle. See Special Pub-
lication No. 96 of the United States Coast and Geodetic Survey, entitled ‘‘Instructions
Jor Compensation of the Magnetic Compass.”

Determination of Compass Error by the Use of Navigational Ranges.—The azi-
muths of channel ranges, which have been determined with sufficient accuracy for
compass error detcrmination, are indicated in degrees and minutes in the Light Lists
and in the Notice to Mariners. Azimuths given only in degrees should not be used for
this purpose.

TIDES AND CURRENTS

Tide Tables for the Atlantic Ocean and for the Pacific Ocean (two volumes) are
published in advance annually by the United States Coast and Geodetic Survey, price
25 cents each. The first volume supplies full tidal data for the east coast of North and
South America, the west and north coasts of Africa, and all of Europe. The Pacific
Ocean Tide Table gives data for the Pacific and Indian Oceans.
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6 GOVERNMENT SERVICES TO THE NAVIGATOR

They contain tables of full daily predictions of the times and heights of high and
low waters for certain reference stations along the coasts, with full explanations for the
use of this table. The use of Table 2 of the Tide Tables should be known to every
navigator. By means of this table the predictions given for the reference ports are ex-
tended so as to enable one to obtain the predictions for each day for a large number of
other stations. Table 3 enables the height of tide at any time to be computed. Table 4
gives the time of the rising and setting of the sun. Table 6 gives the time of the rising
and setting of the moon at certain places.

The effect of strong winds, in combination with the regular tidal action, may at
times cause the water to fall considerably below the plane of reference of the chart.
The water may also rise about the same amount above mean high water due to similar
causes.

Caution.—In using the Tide Tables, slack water should not be confounded with
high or low water. For ocean stations there is usually but little difference between the
time of high or low water and the beginning of ebb or flood current; but for places in
narrow channels, land-locked harbors, or on tidal rivers, the time of slack current may
differ by several hours from the time of high- and low-water stand. The relation of the
times of high and low water to the turning of the current depends upon & number of
factors, so that no simple or general rule can be given. To obtain the times of slack
water, reference should be made either to figures given for various places in this volume
of the Coast Pilot or to the Current Tables.

Current Tables for the Atlantic Coast and for the Pacific Coast (two volumes) of
the United States are published in advance annually by the United States Coast and
Geodetic Survey. Each volume includes the daily predicted times of slack water and
the times and velocities of strength of flood and ebb for certain reference stations and a
table of current differences and constants by means of which corresponding daily pre-
dictions may be readily obtained for numerous other places. Tables for the velocity of
current at any time, duration of slack, and rotary tidal currents at certain offshore
locations, together with data on the Gulf Stream and wind currents are included.
There are also current diagrams for a number of sounds, bays, and harbors, which show
in a grapbical form the velocities of the flood and ebb currents and the times of slack
and strength over a considerable stretch of the channel of these waterways. These
tables are for sale by the Coast and Geodetic Survey, Washington, D. C., and by
authorized sales agencies.

Tidal Current Charts are published by the United States Coast and Geodetic
Survey for various localities, see List of Publications. These current charts are good
for any year and show the direction and velocity of the tidal current for each hour of
the current. They present a comprehensive view of the tidal current movement of the
area as a whole and also supply a means of readily determining the direction and velocity
of the current at various localities throughout the area.

WIND CURRENTS

There are given below the results of recent investigations on the currents caused
by local winds. These investigations are based on observations made on a number of
the lightships along the Atlantic coast from Nantucket Shoals Lightship to Brunswick
Lightship. The results, therefore, apply more directly along the route between light-
ships but are applicable also to the coastal sailing routes farther offshore.

Direction of current due to wind.—It is evident that a wind continuing for some
time will give rise to a current, the velocity of which increases with an increase in the
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velocity of the wind; and the mariner has taken it for granted that this current brought
about by the wind sets in the same direction as the wind. But the results of careful
observations show that this is not the case. Instead of setting with the wind, the
current on the Atlantic coast of North America produced by local winds sets on the
average about 20° to the right of the wind.

For example, a wind blowing from north will, on the North Atlantic coast, bring
about a current that sets not south but about 20° to the right of south, or 200°. Simi-
larly a wind from south will produce a current setting 20° to the right of north, or 20°.
It is to be noted that while the current due to the wind will, on the North Atlantic
coast, set 20° to the right of the wind direction, the current which a vessel experiences
at any time is the resultant of the combined action of the tidal current, the wind current,
and any other currents, such as the Gulf Stream or currents due to river discharge.

Velocity of current due to wind.—The velocity of the current brought about by
winds of different velocities is given in the table below. It will be seen that on the
Atlantic coast of the United States the velocity of the wind current is about 1¥% percent
of the velocity of the wind.

Table of Current Velocity Due to Wind—North Atlantic Coast

Wind velocity____________ miles per hour__| 10 20 30 40 50 60
Current velocity . . ____________ knots_.| 0.2 0.3 0.4 0.6 0.8 1.0

An easily remembered working rule to get the velocity of the current due to wind
along the Atlantic coast is to multiply the velocity of the wind (in miles per hour) by
1)% and point off two places. This will give the velocity of the current in knots. For
example, to determine the current due to a 40-mile wind we have 40X 1%=60, and
pointing off two decimal places gives 0.60, or six-tenths of a knot.

Pacific Coast.—In general it may be said that along the Pacific coast of the United
States at a8 distance of from 5 to 10 miles offshore, the wind brings about a current
having & velocity about 2 percent that of the wind. The direction of this wind-driven
current, however, is not with the wind. With winds from the northeast, southeast, and
northwest quadrants, the current sets about 20° to the right of the wind, while with
winds from the southwest quadrant the current sets about 20° to the left of the wind.
It is evident, however, that these are but average values, for strong currents are some-
times experienced when the local winds are light.

Above values are approximate and may be much affected by local conditions.

DISTANCES BETWEEN PORTS

The Coast and Geodetic publication, Distances Between United States Ports
(Serial No. 444) is a compilation of numerous tables of distances giving, in a condensed
and convenient form, distances between the ports of the United States and its off-lying
territories. The ports include all the important harbors and a sufficient number of
minor ports so that distances can be given between points at short and fairly regular
intervals along the various cecasts. Each distance between two ports is along the
shortest route marked by aids to navigation and affording a safe depth for the maximum
draft that can enter both ports.

For ready reference and for use in combining these tables with those issued by
other nations, a number of distances from United States to foreign ports are included.
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8 GOVERNMENT SERVICES TO THE NAVIGATOR

This publication may be obtained from the Coast and Geodetic Survey, Washing-
ton, D. C., or from the sales agencies of the bureau at the various ports.

The table of distances given in the Appendix is typical of the tables given in the
above publication; it is an abridgement of tables in the publication listing numerous
additional ports. Distances in this table are given in nautical miles which may be
converted approximately to statute miles by adding 15 percent to the distances given,
and more precisely by multiplying the distance in nautical miles by 1.15155.

The Hydrographic Office publication No. 117, Table of Distances Between Ports,
gives distances (in nautical miles), via the shortest navigable routes, between the
principal world ports, including the principal United States ports. This publication
may be obtained from the Hydrographic Office, Washington, D. C., or from authorized
sales agencies in the various ports.

A more complete tabulation of distances between ports on the Great Lakes will be
found in the bulletin Survey of the Northern and Northwestern Lakes, issued annually
by the United States Lake Survey Office, Detroit, Mich.

See List of Publications.

PLANIMETRIC MAPS

Planimetric maps (without contours) compiled from air photographs covering
extensive sections of the coastal areas of the United States are published by the United
States Coast and Geodetic Survey. These maps give detailed topographic features but
no elevations, contours, or depths. The nautical chart gives the depths in the water
areas, the shore line, important land features, and all other information essential to the
navigator; the maps simply give additional detail of land-areas. The maps vary con-
siderably in size, being laid out to conform with the coast line as conveniently as possible
The average size is about 44 inches by 24 inches or a nearby equivalent area. The
scale of the maps varies, the majority being on a scale of 1:20,000 but a 1:10,000 scale
and at times a 1:5,000 scale is used. On these scales, the approximate area covered
by an average sheet is 80 square miles (nautical), 20 square miles, and 5 square miles,
respectively.

Index sheets showing the geographical layout of these maps may be secured from
the Coast and Geodetic Survey, Washington, D. C. The maps are sold for 75 cents

per copy.
The areas for which these maps are available within the limits of this pilot are

given in the Appendix.
ARMY ENGINEERS

The improvement of the rivers and harbors of the United States and miscellaneous
civil works are under the charge of the Corps of Engineers, United States Army.

The miscellaneous civil works under the corps of Engineers include the adminis~
tration of the Federal laws enacted for the protection and preservation of navigable
waters of the United States, the establishment of regulations for the use, administration,
and navigation of navigable waters, the approval of plans of bridges, the alteration of
obstructive bridges, the establishment of anchorage grounds and harbor lines, the re-
moval of sunken vessels obstructing or endangering navigation, the granting of permits

for structures or operations in navigable waters, etc.
The attention of navigators is called to the various publications of the United
States Engineers relative to matters of nzutical interest, which are listed under ‘“Pub-

lications’’ on page 29 of this volume.
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Information concerning the various ports, improvements, channel depths, navig-
able waters, and the condition of the Intracoastal Waterway in the areas under their
jurisdiction may be obtained direct from the District Engineer Offices.

Anchorage Areas in some places are defined and limited by the United States
Engineers. They also publish regulations controlling the use of these anchorage areas.
These are enforced by the United States Coast Guard. The areas are shown on the
large scale charts of the Coast and Geodetic Survey. Copies ot the regulations may be
obtained at the offices of tbe United States Engineers. A list of the district offices and
their locations in the area covered by this pilot is given in the Appendix.

The Port Series, publications of the United States Army, Corps of Engineers,
are complete reports covering the principal seaports of the United States; they are
primarily of interest to commercial and industrial concerns. The volumes of the series
are wide in their scope and treat the subjects of particular interest to the shipping
world, such as the physical features of each port (includes list of piers, wharves, and
docks, with data), its organization and practices, regulations regarding the movement
of ships and goods, port dues and charges, water and rail connections, and character
and commerce of the hinterland.

The information in all these reports is generally prepared along similar lines; the
general subjects covered include the following:

Port and harbor conditions. Port and harbor facilities.
Port customs and regulstions. Communications,

Port services and charges. The freight-rate situation.
Fuel and supplies, Commerce reports.

Those volumes of the Port Series concerning ports within the area covered by this
Coast Pilot are listed in the Appendix,

The publication, Port and Terminal Charges at United States Ports, Miscellaneous
Series, No. 1, also prepared by the United States Army Corps of Engineers and sold by
the Superintendent of Documents, gives detailed information regarding all port services
and charges (including dockage, wharfage, storage, handling charges, etc.) at practically
all ports of the United States. This publication includes the more important govern-
mental regulations affecting the movement of vessels, freight, and passengers. This
information includes a digest of the more important regulations of the United States
Public Health Service (quarantine and hospital services), the Customs Service and the
Immigration Service; it also includes a list of Federal documents which vessels are
required to have.

Protection of Navigable Waters.—There are given below extracts from the laws of
the United States for the protection and preservation of the navigable waters of the
United States.

That it shall not be lawful to throw, discharge, or deposit, or cause, suffer, or procure to be thrown,
discharged, or deposited either from or out of any ship, barge, or other floating craft of any kind, or
from the shore, wharf, manufacturing establishment, or mill of ary kind, any refuse matter of any
kind or description whatever other than that flowing from streets and sewers and passing therefrom
in a liquid state, into any navigable water of the United States, or into any tributary of any navigable
water from which the same shall float or be washed into such navigable water; and it she © not be law-
ful to deposit, or cause, suffer, or procure to be deposited material of any kind in any place on the bank
of any navigable water, or on the bank of any tributary of any navigable water, where the same shall
be liable to be washed into such navigable water, either by ordinary or high tides, or by storms or
floods, or otherwise, whereby navigation shall or may be impeded or obstructed.

That it shall not be lawful to tie up or anchor vessels or other craft in navigable channels in such
a manner as to prevent or obstruet the passage of other vessels or crait; or t0 voluntarily or carelessly
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10 . GOVERNMENT SERVICES TO THE NAVIGATOR

sink, or permit or cause to be sunk, vessels or other craft in navigable channels; or to flecat loose timber
and logs, or to float what is known as sack rafts of timber and logs in streams or channels actually
navigated by steamboats in such manner as to obstruct, impede, or endanger navigation. And when-
ever a vessel, raft, or other craft is wrecked and sunk in a navigable channel, accidentally or otherwise,
it shall be the duty of the owner of such sunken craft to immrediately mark it with a buoy or beacon
during the day and a lighted lantern at night, and to maintain such marks until the sunken craft is
removed or abandoned, and the neglect or failure of the aaid owner so to do shall be unlawful; and it
shall be the duty of the owner of such sunken craft to commence the immediate removal of the same,
and prosecute such removal diligently, and failure to do so shall be considered as an abandonment of
such craft, and subject the same to removal by the United States as hereinafter provided for.

That, except in case of emergency imperiling life or property, or unavoidable accident, collision,
or stranding, and except as otherwise permitted by regulations prescribed by the Secretary as herein-
after authorized; it shall be unlawful for any person to discharge, or suffer, or permit the discharge of
oil by any method, means, or manner into or upon the coastal navigable waters of the United States
from any vessel using oil as fuel for the generation of propulsion power, or any vessel carrying or having
oil thereon in excess of that necessary for its lubricating requirements and such as may be required under
the laws of the United States and the rules and regulations prescribed thereunder. The Secretary is
authorized and empowered to prescribe regulations permitting the discharge of oil from vessels in such
quantities, under such conditions, and at such times and places as in his opinion will not be deleterious
to health or sea food, or a8 menace to navigation, or dangerous to persons or property engaged in eom-
merce on such waters, and for the loading, handling, and unloading of 2il.

HYDROGRAPHIC OFFICE

The Hydrographic Office of the United States Navy exists for the improvement of
the means of navigating safely the vessels of the United States Navy and of the mer-
cantile marine by providing accurate nautical charts, light lists, and sailing directions
(pilots) of foreign navigable waters, navigator’s tables and manuals of instruction for
the use of all vessels of the United States, and for the benefit and use of navigators
generally.

The charts and coast pilots pertaining to the territorial waters of the United States
and its possessions are published by the United States Coast and Geodetic Survey.

Among the publications of the Hydrographic Office are monthly pilot charts
for the various oceans, a weekly notice to mariners (domestic and foreign waters), a
weekly hydrographic bulletin, and a daily memorandum of information of interest to
navigators. These publications can be secured by mariners who cooperate with the
bureau by furnishing certain desired marine datae. It also publishes numerous special
charts, books, manuals, and tables of interest to navigators and aviators. Navigational
warnings for the hydrographic radio broadcasts are prepared.

The Notice to Mariners will be mailed free to mariners who apply to the Hydrog-
rapher, United States Hydrographic Office, Washington, . C., or single copies may
be obtained or consulted at the Branch Hydrographic Offices or at the District Offices
of the Coast Guard or the Coast and Geodetic Survey, or other agencies, distributing
marine information.

Branch Hydrographic Offices within the area covered by this volume are listed ih
the Appendix. In these offices, bulletins are posted giving information of value to
mariners who can also avail themselves of publications pertaining to navigation and
facilities for correcting their charts from standards. No charge is made for this service.

WEATHER BUREAU

The Weather Bureau has charge of weather forecasting, including the issuance
and display of weather forecasts, and storm, hurricar~, cold-wave, frost, forest-fire,
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and flood warnings. It collects and transmits marine meteorological information for
the benefit of commerce and navigation, records and reports rainfall and temperature
conditions, etc. Meteorological tables issued by this Bureau for various ports are
given in the Appendix.

STORM SIGNALS

Storm signals are displayed by the United States Weather Bureau at numerous
places on the coast of the United States and the Great Lakes. All storm signal display
stations in the area covered by this coast pilot are tabulated in the Appeéndix.

These storm signals are used to warn of the approach of a storm of marked violence
with the beginning to blow from the indicated direction.

The mariner must bear in mind that the storm signals do not necessarily mean
that a stormm will occur at the place where the signal is displayed, but that one is ex-
pected either there or within such a distance that vessels leaving port would be liable
to be caught in it.

DAY SIGNALS:
Two pennants, red and white, and one flag, square, red, with black center, used
either alone or in combination and have the following meanings:

Red pennant.—Small craft warning indicates that moderately strong winds that will interfere with
the safe operation of small craft is expected.

Red pennnant over flag—Northeast storm.

While pennant over flag.—Northwest storm.

Flag over red pennant.—Southeast storm.

Flag over while pennant.—Southwest storm.

Two flags —Hurricane or whole gale.

NIGHT SIGNALS:

Red and white lanterns having the following meanings are used at night.:

Red laniern —Southeast storm.

Red lantern over white lantern.—Southwest storm.

Two red lanterns.—Northeast storm.

Two red lanierns with white lantern between.— Hurricane or whole gale.
White laniern over red laniern.—Northwest storm.

For additional information regarding weather broadcasts see Radio Services.

COAST GUARD

The Coast Guard has among its duties the following:

Enforcement of the laws of the United States on the high seas, in harbors, bays,
sounds, roadsteads, and other like bodies of water along the coasts of the United States,
its territories and possessions.

Enforcement. of navigation laws.

Enforcement of neutrality laws and regulations.

Enforcement of rules and regulations in relation to anchorage grounds.

Enforcement of the Oil Pollution Act.

Inspection of all vessels to insure safety to passengers and crews.

Aid to distressed mariners and saving of life and property from shipwreck.

Issuance of marine licenses and certificates.

Investigation of circumstances connected with shipwreck or collision at sea.

Destruction of derelicts.
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12 GOVERNMENT SERVICES TO THE NAVIGATOR

Construction, operation, maintenance and inspection of aids to navigation.
Publication of Light Lists and Radiobeacon Charts.

AIDS TO NAVIGATION

The lighthouses and lightships, radiobeacons, radio direction-finder and distance-
finding stations, and other aids to navigation are the principal guides, and mark the
approaches and channels to the principal ports. The buoyage is in accordance with
the system adopted by the United States and is described below. The lightships and
principal coast lights are described in the text of this volume. Some of the light sta-
tions are equipped with radiobeacons and distance-finding apparatus.

Private aids to navigation, such as stakes and small floats, are not supervised by
the Government, and are therefore not listed or indicated on the charts. When private
aids are established similar to those maintained by the Government, they must be
authorized by the United States Coast Guard.

Light Lists.—All aids to navigation, such as radiobeacons, lights, fog-signals,
buoys, and day marks, maintained by the United States Coast Guard are described in
these publications, which are for sale by the Superintendent of Documents, Govern-
ment Printing Office, Washington, D. C., or by numerous sales agencies. The varicus
lists published are given under Publications on page 28 of this volume. Each of these
publications also lists the radiobeacons and the radio direction-finder stations operated
by the United States Coast Guard.

Mariners are referred to the above publications for detailed information regarding
the characteristics, power, visibility, etc., of lights, as wells as a description of light struc-
tures and day marks, buoys, fog-signals, etc. Such detailed information is not given
in this Coast Pilot Volume.

Color of Lightships.—All lightships in United States waters, except Ambrose
Lightship, are painted red with name of the station in white on both sides, superstruc-
tures are white, masts, lantern galleries, ventilators and stacks are painted buff.

Lights on Lightships are displayed from 1 hour before sunet to 1 hour after sunrise
and at all times when the sound signasl is in operation.

Lightships nnder way, or off station, will fly the International Code signal letters
“PC” (signifying ‘‘lightship is not at anchor on her station’’).

All lightships on station and all vessels relieving station ships will display the

International Code signal of the station whenever a vessel is approaching or in the

vicinity and tlere are indications that such vessel is in strange waters or fais to recognize
the station, or when the vessel asks for the information.

Lightships, where so stated, carry riding lights for the purpose of showing in
which direction the ship is riding.

Casualties and near casualties to lightships impose upon the Coast Guard the
obligation to CAUTION all shipmasters that courses should invariably be set to pass
lightships with sufficient clearance to avoid possibility of collision from any cause.
Errors of observation, current and wind effects, other vessels in the wicinity, and defects
in steering-gear may and have been the causes of actual collisions, or imminent danger
thereof, necedlessly jeopardizirg the safety of lightships and their crews, and that of
all ravigation deperdent on these important aids to navigation. KExperience shows
that lightships cannot be safely used as leading marks to be passed close aboard, but
should invariably be left broad off the course, whenever sea-room permits.

Day beacons are constructed and distinguished with special reference to each
locality, and particularly with regard to the background upon which they are projected.
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Beacons on the sides of channels are, when practicable, colored to conform to the
coloring of buoys, subject to the above conditions as to background.

Reflectors (red or white) are placed on some buoys or day beacons to enable the
navigator, using a searchlight, to readily locate such aids.

Radiobeacons.—For information regarding operating schedules, transmitting
range, station identification, etc., see Light List.

Caution must be used in approaching radiobeacons on radio bearings, and care
must be taken to set courses to pass safely clear. The risk of collision will be avoided
by insuring that the radio bearing does not remain constant. This caution is applicable
to those lightships and stations on submarine sites which are passed close to.

System of buoyage, colors, shapes, and numbers.—On tbe right or starboard side
of the chanpel for the entering vessels are placed spar or nun buoys, painted red, and
with even numbers, and on the left or port side, spar or can buoys, painted black, and
with odd numbers; the numbers for each side increase from seaward.

Obstructions, with channel ways on either side, are marked with buoys painted
with red and black horizontal bands, which may be left on either side, with due regard
as to the position of the buoy with relation to the obstruction, as shown or the chart.
In general, obstruction buoys have no distinctive shape, but in the case of buoys with
horizontal bands marking obstructions or bifurcations of channels, when it is desired
to indicate the main channel, a can buoy with black band at the top is used when the
important channel is to the right, for the entering vessel, and a nun buoy with red band
at the top when the important channel is to the left.

Fairways are indicated, where necessary, by buoys painted with black and white
vertical stripes; such buoys are placed in good water in midchannel or approaches, and
may be passed close-to on either side. Midchannel buoys have no distinctive shape at
present.

Offshore Buoys along the Atlantic Coast are colored and numbered from north to
south, and along the Pacific coast from south to north, conforming to the order of Laght
Lists; this does not apply to outside buoys which have a definite approach signification,
and which are colored and numbered to conform to the approach. In channels pot
having a definite approach character, buoys are colored and numbered from north to
south or from east to west on the Atlantic coast and from south to north or west to east
on the Pacific coast.

Bell buoys have a flat-topped float with skeleton superstructure supporting a
bell. Gong buoys have a flat top with skeleton framework supporting a series of four
gongs of varied tone. Whistle buoys are conical, with whistle at top. Spar bueys are
long slender buoys of wood oriron. 'These classes of buoys, as well as lighted buoys, have
not at present a shape distinction to indicate the side of channel or entrance, although
a shape distinction is being introduced for wood spar buoys.

Anchorage Buoys are painted white.

Quarantine Anchorage Buoys are painted yellow.

Certain Other Special Buoys are in use locally, such as white with green top for
dredging buoys.

Station Buoys, colored the same as the regular aids, are placed alongside of lightships
and important buoy stations to mark them in case the regular aid is carried away.
Lightship station buoys bear the letters ‘LS’ above the initials of the station.

Colors of Lights for Buoys and Beacons.—Red or while lights are placed on the
right or starboard side of a channel for the entering vessel, and white or green lights on
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14 GOVERNMENT BERVICES TO THE NAVIGATOR

the left or port stde. White lights may be on either or both sides of the channel, but
colored lights are only on the sides indicated respectively. The same rules apply to
lights on fixed structures serving a purpose similar to that of buoys. Coast lights and
lightships near chanpels or eptrances may not conform to this system.

Lighted buoys are not at present uniformly differentiated as to shape, with respect
to the side of the channel; they have bodies which contain the gas tanks or gas, and are
usually surmounted by skeleton superstructures with lanterns; combination buoys
have both light and bell, or light and whistle.

Significance of light characteristics

(FLASHING CHARACTERISTICS ARE USED ON LIGHTED BUdYB TO DISTINGUISYF THEIR PRINCIPAL PUR-
POSES CORRESPONDING IN PART TO THE COLOR DISTINCTIONS THAT ARE MADE ON UNLIGHTED

BUOYS)

Characteristic of flashing Purpose indicated Cplarot Colof of buoy
1. Flashing: Less than 30 light | Channel sides and coasts___| White__| Red or black.
periods per minute. Green__| Black.
Red___; Red.
2. Quick flashing: Not less than | Sudden constriction or sharp | White__| Black or red.
60 flashes per minute. turns in channel; also | Green__} Black.
wrecks when marked by | Red.__| Red.

sorl:::?l color buoys. A dis-

11 Y cautumary signi-

Sfcance iz indicated.

3. Interrupted qguick flashing | Obstructions, middle |..__.__._.._ Horizontally striped buoy.
(group) : Quick flashing as grounds, junctions, or
above but interrupted by wrecks. A disiinctly cau- | White_._| Top band of buoy either

eclipse periods of 4 seconds ttonary sigrificance 8 in- red or black.
at regular intervals about 8 dicate,z Green__| Top band of buoy black
times per minute. only.
Red _ .| Top band of buoy red only.
4. Short-long flashes: Groups of | Midchannels and fairways__| White._| Black and white vertical
a short and a long h. stripes.

Groups are repeated about
8 times per minute.

Nore.—While a thomngh understnnd Iicf of the signlﬂu.noe of these features will be of material assistance to the navigator, It b
not contem that they relisd upon without reference to the charts which should always be consulted I

ce. any conditions do not permit ot proper understanding in any other way.
Caution regarding buoys.—Buoys are liable to be carried away, shifted, capsized,
sunk, etc., lighted buoys may be extinguished, or whistling or bell buoy may not sound,

as the result of storm, the accumulation of ice, running ice, or other natural causes, or
collision, or other accidents. Buoys marking channels subject to frequent changes are

‘moved as may be necessary and should be used only with local knowledge. Such buoys

may not be charted.

Coast Guard tenders, when working on buoys in channels or other frequented
waters, may display a red flag (international signal code flag B) and a black ball at the
fore as a warning to other vessels to slow down in passing. Passing vessels will facili-
tate the work of the U. S. Coast Guard by a proper observance of the signals. '

Suggestions as to aids to navigation.—Mariners are also invited to send suggestions
as to improvements or changes in aids to navigation directly to the District Com-
mander of the district concerned, or to confer with them, or address Commandant,
United States Coast Guard, Washington, D. C.

Defects in aids to navigation.—Aids to navigation are protected by law, and mari-
ners in their own interest should use every precaution to avoid collisions with them.
Mariners are requested to report defects in the aids to navigation using official designa-
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tion identification in the Light Lists direct to the District Commander, United States
Coast Guard of the district concerned by commercial radio, by radic communication
with lightships, or other prompt means.

Messages may be sent by telegraph collect. Radio reports should be sent using
the registered address COGUARD with the name of the city in wbich the district office
is located. Example, ‘“Coguard, Boston’’; “Coguard, New York.”

Coast Guard stations are maintained at the places named in the Appendix. The
active stations are fully manned throughout the year and are supplied with boats,
wreck guns, beach apparatus, and all other appliances for affording assistance in case
of shipwreck. Instructions to enable mariners to avail themselves fully of the assis-
tance thus afforded are given below.

INSTRUCTIONS TO MARINERS IN CASE OF SHIPWRECK
(INBTRUCTIONS FOR USE OF GUN APPABATUS MUST BE POSTED BY LAW)

General information.—Coast Guard (lifesaving) stations and houses of refuge are located upon the
Atlantic and Pacific seaboards of the United States, the Gulf of Mexico, and the Lake coasts.

The stations are manned throughout the year by crews of experienced surfmen.

All lifesaving stations, except inactive stations, are fully supplied with bosats, wreck guns, beach
apparatus, and restoratives.

The lifesaving stations are provided with the International Code of Signals, and other means of
vigsual gignaling, and vessels can, by opening communication, be reported; or obtain the latitude or
longitude of the station, where determined; or information as to the weather probabilities in most
cases; or where facilities for the transmission of messages by telephone or telegraph are available, request
for a tug or Coast Guard cutter will be received and promptly forwarded.

All services are performed by the lifesaving crews without other compensation than their pay
from the Government.

Destitute seafarers are provided with food and lodging at the nearest station by the Government as
long as necessarily detained by the circumstances of shipwreck.

The station crews patrol the beach from 2 to 4 miles each side of their stations between sunset
and sunrise, and if the weather is foggy the patrol is continued through the day. A continuous lookout
is also maintained at every station night and day.

Each patrolman carries warning signals. Upon discovering a veasel standing into danger he
ignites one of these, which emits a brilliant red flame of about 2 minutes’ duration, to warn her off,
or, should the vessel be ashore, to let her crew know that they are discovered and assistance is at hand,

If the vessel i8 not discovered by the patrol immediately after striking, rockets, flare-up lights, or
other recognized signals of distress should be used. If the weather be foggy, some recognized sound
signal should be made to attract attention, as the patrolman may be some distance away at the other
end of his beat.

Masters are particularly caulioned, if they should be driven ashore anywhere in the neighborkood of the
slations, to remain on board unitl assistance arrives gand under no circumstances should they atlempl to land
through the surf in their own boats until the last hope of assisiance from shore has vanished. Often when
comparatively amooth at sea a dangerous surf i8 running which is not perceptible 400 yards offshore,
and the surf when viewed from a vessel never appears as dangerous as it is. Many lives have been lost
unneeessarily by the crews of stranded vessels being thus deceived and attempting to land in the
ship’s boats.

The difficulties of rescue by operations from the shore are greatly increased in cases where the
anchors are let go afler entering the breakere, as is frequently done, and the chances of saving life
correspondingly lessened.

Rescue with the lifeboat or surfboat.—The patrolman after discovering your vessel ashore and
burning a warning signal, hastens to his station or the telepbone for assistance. If the use of a boat
is practicable, either the large lifeboat is launched from its ways in the station and proceeds to the
‘wreck by water, or the lighter surfboat is hauled overland to a point opposite the wreck and launched,
as circumstances may require.

Upon the boat reaching your vessel the directions and orders of the officer in charge (who always
commands and steers the boat) should be implicitly obeyed.; Any headlong rushing and crowding
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16 GOVERNMENT SERVICES TO THE NAVIGATOR

should be prevented, and the captain of the vessel should remain on board, to preserve order, until
every other person has left.

Women, children, helpless persons, and passengers should be passed into the boat first.

Goods or baggage will positively not be taken into the boat until all are landed. If any be passed
in against the remonstrance of the officer in charge, he is fully authorized to throw the same overboard.

Rescue with the breeches buoy or life car.—Should it be inexpedient to use either the lifeboat or
surfboat, recourse will be had to the wreck gun and beach apparatus for the rescue by the breeches buoy
or the life car.

A shot with a small line attached will be fired across your vessel. Get hold of the line as soon as
possible and hsaul on board until you get a tailblock with s whip or endless line rove through it. The
tailblock should be bhauled on board as quickly as possible to prevent the whip drifting off with the set
or fouling with wreckage, etc. Therefore if you have been driven into the rigging, where but one or two
men can work to advantage, cut the shot line, and run it through some available block, such as the throat
or peak-halyards block, or any block which will afford a clear lead, or even between the ratlines, that as
many as possible may assist in hauling.

Attached to the tailblock will be a tally board with the following directions in English on one side
and French on the other:

‘“Make the tail of the block fast to the lower mast, well up. If the masts are gone, then to the best
place you can find. Cast off shot line, see that the rope in the block runs free, and show signal to the
shore.”

As soon as your signal is seen, a 3-inch hawser will be bent onto the whip and hauled off to your ship
by the lifesaving crew.

If cirsumstances permit, you can assist the lifesaving crew by manning that part of the whip to
which the hawser is bent and hauling with them.

When the end of the hawser is got on board, a tally board will be found attached, bearing the
following directions in English on one side and French on the other:

‘“Make this hawser fast about 2 feet above the tailblock, see all clear and that the rope in the
block runs free and show signal to the shore.””

Take particular care that there are no turns of the whip line around the hawser. To preven! this.
take the end of the hawser up belween the parts of the whip before making it fast.

When the bawser is made fast, the whip cast off from the hawser, and your signal seen by the
lifesaving crew, they will haul the hawser taut and by means of the whip will haul off to your vessel a
breeches buoy suspended from a traveler block, or a life car, from rings running on the hawser.

If the breeches buoy be sent, let one man immediately get into it, thrusting his legs through the
breeches. If the life car, remove the hatch, place a. many persons therein as it will hold (four to six)
and secure the hatch on the outside by the hatch bar and hook, signal as before, and the buoy or car
will be hauled ashore. This will be repeated until all are landed. On the last trip of the life car the
hatech must be secured by the inside hatch bar.

In many instances two men can be landed in the breeches buoy at the same time by each putting
a leg through a leg of the breeches and holding onto the lifts of the buoy.

Children when brought ashore by the buoy should be in the arms of older persons or securely
lashed to the buoy. Women and children should be landed first.

In signalling as directed in the foregoing instruction, if in the daytime, let one man separate himself
from the rest and swing his hat, a handkerchief, or his hand; if at night, the showing of a light and
concealing it once or twice will be understood; and like signals will be made from the shore. (See also
Wreck Signals, below.}

Circumstances may arise, owing to the strength of the current or set or the danger of the wreck
breaking up immediately, when it would be impossible to send off the hawser. In such a case a
breeches buoy or life car will be hauled off instead by the whip or sent off to you by the shot line,
and you will be hauled ashore through the surf.

If your vessel is stranded during the night and discovered by the patrolman—which you will
know by his burning a briiliant red light—Xkeep a sharp lookout for signs of the arrival of the livesaving
crew abreast of your vessel.

Some time msy intervene between the burning of the light and their arrival, as the patrolman
may have to return to his station, perhaps 3 or 4 miles distant, and the livesaving crew draw the
apparatus or surfboat through the sand or over bad roads to where your vessel is stranded.

Lights on the beach will indicate their arrival, and the sound of cannon firing from the shore may
be taken as evidence that s line has been fired across your vessel. Therefore upon hearing the cannon,
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make strict search aloft, fore, and aft, for the shot line, for it is slmost certain to be there. Though the
movement of the lifesaving crew may not be perceptible to you, owing to the darkness, your vessel
will be a good mark for the men experienced in the use of the wreck gun, and the first shot seldom fails.

Important.—Remain by the wreck until assistance arrives from the shore, or as long as possible.
If driven aloft, the inshore mast is the safest.

If not discovered immediately by the patrol, burn rockets, fiare-up, or other lights, or if the
weather be foggy, fire guns or make other sound signals.

Make the shot line fast on deck or to the rigging to prevent its being washed into the sea and
possibly fouling the gear.

Take particular ocare that there are no turns of the whip line around the hawser before making the
hawser fast.

Send the women, children, helpless persons, and passengers ashore first.

Make yourself thoroughly familiar with these instructions, and remember that on your coolness
and strict attention to them will greatly depend the chances of success in bringing you and your people
safely to land.

Wreck signals.—The following signals have been adopted by the Coast Guard and
will be used and recognized by the officers and employees as occasion may require:

“Upon the discovery of a wreck by night, the lifesaving force wili burn a red pyrotechnic light
or a red rocket to signify, ‘You are seen; assistance will be given as soon as possible.’

“A red flag waved on shore by day, or a red light, red rocket, or red roman candle displayed by
night, will gignify, ‘Haul away.’

“A white fiag waved on shore by day, or a white light slowly swung back and forth, or a white
rocket, or white roman candle fired by night, will signify, ‘Slack away.’

“Two flags, a white and red, waved at the same time on shore by day, or two lights, a white and
& red, slowly swung at the same time, or a blue pyrotechnic light burned by night, will signify, ‘Do
noi attempt to land in your own boats; it is tmpossible.’

“A man on shore beckoning by day, or two torches burning near together by night, will signify,
“This ig the best place to land.’

“Any of these signals may be answered from the vessel as follows: In the daytime, by waving a
flag, a handkerchief, a hat, or even the hand; at night, by firing & rocket, a blue light, or a gun, or by
showing & light over the ship’s gunwale for a short time, and then concealing it.”

DISTRESS SIGNALS USED BY SUBMARINE AND AIRCRAFT

Distress signals by submarines.—The following signals are made by submarines
of the United States Navy in cases of necessity.

A submarine in need of assistance releases & red smoke bomb.

A submarine compelled to surface in the vicinity of surface craft releases a yellow smoke bomb.
Surface vessels should keep clear of these yellow smoke bombs.

Any person sighting red smoke bombs rising from the surface of the water should report the time
and location to the nearest Naval authority or Coast Guard unit.

Distress signals by aircraft.—The attention of all navigators of surface vessels is
called to the procedure which will be followed by the planes of a Naval squadron when
a plane is forced down at sea, in order that assistance may be rendered as quickly as
possible.

A plane will fly several times across the bow of the nearest surface vessel, opening and closing the
throttle, and then will fly in the direction of the plane in distress. The signal will be repeated until
the ship has acknowledged by following the plane. If possible, the plane will remain in sight of the

surface vessel until the latter sights the plane in distress. All pianes will resort to the use of available
pyrotechnics as necessary to attract the attention of surface vessels.

REPORTS OF ACCIDENTS

The licensed officer in command of any vessel shall report in writing and in person
to the Coast Guard officer nearest the port of first arrival any accident to said vessel
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18 GOVERNMENT SERVICES TO THE NAVIGATOR

involving loss of life, or damage to property, and shall also report in like manner any
casualty or loss of life from whatever cause of any person on board such vessel and
any stranding or grounding, whether or not any damage has been sustained by the
vessel.

CUSTOMS

Collection districts and ports of entry located within the area covered by this
volume are tabulated in the Appendix.

QUARANTINE AND HEALTH

The United States Public Health Service is the governmental guardian of the
public health, working to prevent the spread of human contagious and infectious
diseases.

In addition to its other duties, this Bureau administers hospitalization and out-
patient treatment at marine hospitals and many other relief stations to legal beneficiaries
of the Government; it administers the foreign and domestic quarantine laws, supervis-
ing the medical examination of immigrants and enforcing interstate quarantine laws.

American merchant seamen are entitled to medical relief obtainable through the
United States Public Health Service at its established relicf stations.

An American seaman is one engaged on board in care, preservation, or navigation
of any registered, enrolled, or licensed vessel of the United States, or in the service, on
board, of those engaged in such care, preservation, or navigation.

Relief stations of the Public Health Service are located at the addresses given in the
Appendix.

Free medical advice is furnished to seamen by radio, see page 23.

Quarantine regulations are given in the text under the names of the ports.

In general, where State quarantine is in force, the minimum requirements of
quarantine are in accordance with the regulations of the United States Public Health
Service. National quarantine regulations will be found at the stations of the service and
at American consulates, and will be furnished to vessels upon application, either by
officers of the service or by the bureau in Washington, D. C.

RADIO
LEGAL RESPONSIBILITY

Radio supervision.—The radio communications in the United States and its posses-
sions, except the Philippine Islands and the Panama Canal Zone, are controlled by the
Federal Communications Commission, Washington, D. C. )

Responsibility of shipmasters.—Shipmasters have the responsibility of seeing that
the general radio regulations are carried out by the radio operators.

Radio inspectors.—Inspectors of the Federal Communications Commission have
authority to board ships at United States ports for the inspection of the radio station
to determine whether it complies with international treaties, Federal laws, and such
rules and regulations of the Federal Communications Commission which may apply.
In general, these inspectors operate at the following ports where field offices of the Com-
mission are located and where information concerning radio regulations and communi-
cations may be obtained.
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Boston, Mass. San Juan, P. R. San Francisco, Calif.
New York, N. Y. Tampa, Fla. Portland, Oreg.
Philadelphia, Pa. New Orleans, La. Seattle, Wash.
Baltimore, Md. Beaumont, Tex. Juneau, Alaska.
Norfolk, Va. Galveston, Tex. Honolule, T. H.
Savannsh, Ga, San Diego, Calif.

Miami, Fla. Los Angeles, Calif.

Service documents.——The rules and regulations of the International Telecommuni-
cation Convention require that when a radio-transmitting installation is compulsory
equipment on board a ship, the latter must be provided with the following service
documents:

1. The radio license.

2. The operators’ certificates.

3. Register (radio service log) in which shall be noted, at the time they occur, service incidents
of all kinds, as well as the communications exchanged with land stations or mobile stations
and relating to reports of disaster. 1f the regulations on board permit, the position of the
ship shall be indicated once a day in the said register.

. Alphabetieal list of call letters.

List of coast and ship stations.

. List of stations performing special services.

. The general radio regulations and the additional radio regulations as well a8 the provisions of
the convention necessary for the operations of radio-communication service on board ships.

8. The telegraph rates of the countries for which the station (ship) most frequently accepts radio-

telegrams,

The rules and regulations of the United States Federal Communications Commis-
sion require certain vessels to have additional service documents, a complete list of which
may be obtained from the Federal Communications Commission, Washington, D. C,,
or from its suboffices.

For further details concerning the above rules and regulations consult the following
publications:

Ship Radiotelegraph Safety Rules.
The Communications Act of 1934, with amendements.

Radio Navigational Aids, H. O. 205.
Radio Weather Aids to Navigation, H. O. 206.

WEATHER BROADCASTS

1. The major weather bulletins, issued daily via United States Naval Radio
Stations (NAA/NSS), Washington, D. C., and (NPG) San Francisco, Calif., include
observations from ships at sea; surface weather observations from selected land stations;
forecasts, storm warnings, and a summary of general atmospheric pressure distribution.
The information contained in these bulletins is suitable for preparing weather maps
at sea.

The forecasts included in the Washington, D. C., bulletins are for coastal and con-
tiguous ocean areas of the western North Atlantic Ocean from Eastport to the Florida
Straits, the Gulf of Mexico, and the Caribbean Sea west of longitude 75° W. A rebroad-
cast of parts of these bulletins is made via (NBA) Balboa (Summit), Panama Canal
Zone, except that forecasts and warnings for the areas Eastport, Maine, to Jacksonville,
Florida, inclusive, are omitted.

The broadcasts from San Francisco are for the North Pacific. Rebroadcasts of
the San Francisco bulletins and of the bulletins issued by Cavite, P. 1., are made daily
by Oahu, T. H., with some omissions. Weather reports from stations in the South
Pacific are included in the Oahu broadcasts.
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20 GOVERNMENT SERVICES TO THE NAVIGATOR

2. Local weather bulletins containing forecasts, storm warnings when issued, and
the weather summaries for specified areas are broadcast on schedule every day by cer-
tain Government and commercial radio stations.

During the West Indies hurricane season, July 1 to November 15, inclusive (NAU)
San Juan, P. R., transmits daily and on schedule a weather bulletin issued for the east-
ern Caribbean Sea. This bulletin is rebroadcast by the United States Coast Guard
vessel patrolling the waters of the United States West Indies when it is in the vicinity
of Puerto Rico and the Virgin Islands.

3. Storm warnings, whenever they are issued by the United States Weather Bureau,
are the subject of special broadcast by various Government and commercial radio sta-
tions of the mobile service.

United States naval shore radio stations concerned with the broadcasting of
weather information transmit storm warnings in accordance with the urgency. Warn-
ings of a very urgent nature, such as tidal waves, hurricanes, typhoons, cyclones, etc.,
when the danger is so imminent as to warrant its prompt divulgence, are broadcast as
follows:

1. One transmission immediately upon receiving the message from the United States Weather

Bureau.
2. One transmission at the end of the first silent period which follows the preceding transmission.

3. One transmission during the first ensuing ‘“‘ON watch'’ period for ships with only one radio
operator in case the two previous transmissions were both made during the Y¥OFF watch’ period.

Storm warnings of less urgency than the above and other than those normally
included in the scheduled major and the local weather bulletins are broadcast as follows:

1. One transmission at the end of the first silent period which follows the reception of the message
from the United States Weather Bureau.

2. One transmission during the first ensuing ‘““ON watch’’ period in case the previous transmission
occurred during an “OFF watch’’ period. '

The broadcasting of storm warnings by other than United States Naval Radio
Stations is made according to varying procedures. Broadcasts from commercial sta-
tions are generally made at hourly intervals on the hour or half-hour.

During the West Indies hurricane season, July 1 to November 15 (NAU), San
Juan, Puerto Rico, broadcasts storm and hurricane warnings whenever they are issued
by the United States Weather Bureau and in their absence the words ‘““‘weather normal
over Eastern Caribbean’’ are transmitted. These storm warnings are also broadcast
and repeated bhourly generally on the hour or half-hour by (WPR) Ensenada, Puerto
Rico. This last station also transmits the warnings upon request.

Storm warnings are broadcast in plain language and on the frequencies assigned to
the service (maritime or aeronautical) for which they are intended.

Scheduled radiotelegraphic broadcasts of weather information affecting the coasts
of the United States, Canada, and Alaska, are also made by Mexican and Canadian
radio stations. Most Canadian coastal stations of the mobile service supply weather
information on request only and without charge.

Radiotelephonic broadcasts of Weather information (United States).—Transmis-
sion by voice of weather information from the United States Weather Bureau is made
through certain radio stations of the United States Coast Guard. These broadcasts
are followed immediately by reports of dangers, obstructions, and changes in aids to
navigation.
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This service gives to yachts, fishing vessels, tugboats, and any vessel within range,
equipped with an ordinary radio receiving set, having a band covering the frequency
range of 2 to 3 megacycles, direct official weather information from the Weather Bureau,
in plain language, and on regular schedules, such as is available to ships equipped with
radiotelegraph apparatus and operator. This service should also prove of value to
dock terminals, pilots, yacht clubs, etec.

These radiophone broadcasts are made twice daily at definite times and consist of
the transmission of weather bulletins issued by the United States Weather Bureau.
The bulletins contain forecasts (and storm warnings whenever they are issued) for
specified regions and adjacent coastal waters.

North of the United States, radiophone weather as well as navigational informa-
tion, is furnished on request and on schedule, without charge, by certain Canadian
radio stations.

West Indies.—Radiotelephonic broadcasts of storm and hurricane warnings are
made by various stations in the West Indies.

Alaska.—Weather broadcasts by the Alaska Aeronautics and Communications
Commissions are made by radiophone in plain language from Anchorage, Ketchikan,
Fairbanks, Cordova, Juneau, and Nome. For times and schedules of broadcasts, see
Radio Weather Aids to Navigation H. O. 206.

Complete details relative to the broadcasting of weather information are published
in Distribution of Weather Information by Radio (Radio Circular No. 1).

This circular, together with a card descriptive of storm warnings, may be obtained
upon application to any United States Weather Bureau office. Details are also given in
Radio Weather Aids to Navigation (H. O. 206). These publications give the schedules
with times and frequencies of weather broadcast, together with tables for decoding
as needed.

Storm warnings are also broadcast 6 times at 2-hour intervals, whenever they are
issued by the United States Weather Bureau. The first of these special broadcasts
begins exactly 2 or 4 or 6 or 8 or 10 or 12 hours after the scheduled time of the regular
broadcast, depending upon the time the message containing the warnings is received at
the radio station. If the warnings are superseded by another message from the United
States Weather Bureau before the completion of the 6 broadcasts, the later information
is used and broadcast 6 times unless superseded again.

REPORTS FROM SHIPS

The master of every ship of the United States equipped with radio transmitting
apparatus, on meeting with a tropical storm; dangerous ice, derelict, or any other direct
danger to navigation, is required to cause to be transmitted a report of these dangers to
ships in the vicinity and to the appropriate Government agencies.

Weather reports (United States).—Weather reports should not be sent regularly
except from ships with which specific arrangements have been made by the United States
Weather Bureau, but masters of all ships encountering tropical or other severe storms
should send special observations by radio.

These reports should be sent in the international meterological code, preceded by
the ship’s name, unsigned, and checked collect.

If a copy of the international meteorological code is not on shipboard. the code
will be found in Radic Weather Aids to Navigation (H. O. 206), or a copy may be obtained
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22 GOVERNMENT SERVICES TO THE NAVIGATOR

on application to the United States Weatlier Bureau, Washington, D. C. If code is
impracticable, the message may be sent in plain language.

During the West Indies hurricane season, June 1 to November 30, ships in the

Gulf of Mexico, Caribbean Sea, and southern North Atlantic Ocean are urged to
cooperate with the United States Weather Bureau in order that more complete informa-
tion may be supplied to ships and for the purpose of warning the inhabitants of coastal
ares,
Ice reports.—When in the vicinity of the Grand Banks during the whole of the ice
season (generally from March to July), mariners are requested to report to the United
States Coast Guard cutter (call letters NIDK) of the International North Atlantic Ice
Patrol, any field ice, icebergs, or obstructions sighted or reported sighted, giving the
date, time, latitude and longitude, water temperature, set, and drift. If ice is sighted
when the ice patrol is not in operation, the report should be addressed to the Hydro-
graphic Office, United States Navy Department.

Reporting derelicts.—Reports regarding derelicts should be addressed to the
Hydrographic Office, United States Navy Department, Washington, D. C., and prefixed
Hydro. )

TIME SIGNALS

The United States system of broadcasting time signals, as indicated in the table
below, consists of the transmission of dashes () and the omission of dashes (0) for the
seconds of the 5 minutes preceding the final time signal which is on the hour. The final
tithe signal is the beginning of a much longer dash (—) than the others, being about
1.3 seconds duration. The number of dashes sounded in the group immediately preced-
ing the four omissions at the end of the first four minutes of the signal, indicates the
number of minutes of the signal yet to be sent. There are nine omissions before the
fina] time signal. In all cases, the beginning of a second is on the beginning of a cor-
responding dash.

Seconds of minute intervals
Minute intervals

preceding hour
1to 28 30 to 50 51

8
B
B
g
2
&
2
8
S
2

0

cooos
ol 1 ol
ol ot |
ool 11
ol Il
ooooo
--T-1-1-
coooo
COO00
it

Dash () every second 1 to 28
inel.

- 0
Dash (o) every second 30 to |Ju
50 incl.

NAVIGATIONAL WARNINGS

Radiotelegraphic navigational warnings affecting the waters of the United States
and possessions are compiled by the United States Hydrographic Office, Navy Depart-
ment; the United States Coast Guard; and the North Atlantic International Ice Patrol
(U. S. Coast Guard vessel). These warnings contain information of importance to
the safety of navigation, such as the position of ice, derelicts; also defects and changes
In aids to navigation, mine fields, etc., which are later published in the Notice to Mariners.
Navigational warnings are also available via radiotelephone.

Radiotelephone.—Transmission by voice of radio navigational warnings is made
immediately after the regular ‘radiotelephonic broadcast of westher information”
by the same stations, following the same schedule and method of procedure.

These radiophone warnings contain the latest reports of local changes in aids to
navigation such as are later published in the Notice to Mariners and the late and more
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important reports of obstructions to navigation in nearby waters as received from the
Hydrographic Office of the United States Navy and local sources.

Complete details relative to radio telephonic or telegraphic navigational warnings
are given in Radio Weather Aids to Navigation (H. O. 206).

SHIPS IN DISTRESS

Radio-equipped vessels requiring assistance may obtain the services of the Coast
Guard by transmitting a request on the international distress and calling frequency
500 kiloeycles to “Any Coast Guard Unit”’ (radic call NCU), or to any shore radio
station addressed to “COGUARD’. Shore radio stations will forward to the Coast
Guard all information regarding vessels requiring assistance unless such information
is contained in a message specifically addressed elsewhere.

If the following information is included in the original request for assistance it
will place the responsible Coast Guard officer in a position to determine immediately
the types and number of vessels required to render adequate aid; thus greatly facili-
tating the work of the Coast Guard and avoiding any unnecessary delay in the dis-
patching of assistance.

. Name, type, and nationality of vessel.

. Position, course, and speed (including drift).

. Nature of trouble and condition of vessel, sea, and wind.
. Number of persons on board.

. State whether or not Coast Guard assistance is required.

Small craft in distress.—Under the provision of the international regulations, which
permit the use of any means avsailable to a vessel or aircraft in distress to draw
attention and obtain help, small commercial and private craft equipped with radio-
telegraph or radiotelephone apparatus that cannot be operated on the international
distress frequency of 500 ke¢. (600 m.) may usually obtain United States Coast Guard
assistance by transmitting the distress signal or call and the message on the 2670 kc.
(112 m.) frequency. Practically all Coast Guard units maintain & continuous watch
on 2670 kec. (112 m.) and will answer emergency calls thereon, if heard.

Medical advice by radio.—Arrangements are made in various countries whereby
mariners of all nationalities may obtain medical advice by radio. In the United
States- and its possessions free medical advice is obtainable through Government and
commercial radio stations of its mobile service. The advice is given in language in-

telligible to the layman.

(UL

RADIO BEARINGS

Accuracy of radiobeacon bearings.—No exact data can be given as to the accuracy
to be expected in radio bearings taken by a ship, since the accuracy depends to a
large extent upon the skill of the ship’s operator, the condition of the ship’s equipment,
and the accuracy of the ship’s calibration curve. Mariners are urged to obtain this
information for themselves by taking frequent radio bearings when their ship’s position
is accurately known, and by recording the results. United States radiobeacons are
operated on hourly schedules regardless of weather conditions and at other times
upon request (see special operation of radiobeacon stations given in Light Lists),
giving mariners opportunity to make such frequent observations, and often to check
the results directly with visual bearings.

Skill in the operation of the radio direction-finder can be obtained only by practice
and by observing the technical instructions for the set in question. For these reasons
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24 GOVERNMENT SERVICES TO THE NAVIGATOR

the operator should study carefully the instructions issued with the set and should
practice taking bearings frequently so that when bearings are needed he can obtain
them rapidly and accurately.

As the operator obtains bearings by revolving the direction-finder coil until the
signal disappears or becomes a minimum, the operator can tell by the size of the arc
of silence or of minimum strength approximately how accurately he has taken the
bearing. For instance, if the minimum is broad and the residual signal covers aboust
10° with equal strength, it is doubtful if the bearing can be accurately estimated within
3° or 4°. Where direction-finder bearings are not taken by the navigating officer, it
will frequently be advantageous for the mariner to have his ship’s operator report the
probable operator’s error of the bearing taken.

Directional radiobeacons transmit radio waves in beams along fixed bearings (some-
times called radio ranges). These beacons are used to guide aircraft, but are not at
the present time suitable for use by surface ships due to the relatively wide sector
covered by the beams.

Radio bearings from other vessels.—Any vessel with a radio direction-finder can
give & bearing to a vessel equipped with a radio transmitter. Such service will generally
be furnished when requested, particularly by Government vessels. These bearings,
however, should be used only as a check, as comparatively large errors may be introduced
by local conditions surrounding the radio direction-finder unless known and accounted
for. Any radio station, the position of the transmitter of which is definitely known,
may service as a radiobeacon for vessels equipped with a radio direction-finder. How-
ever, mariners are cautioned that stations established especially for maritime service are
more reliable and safer for use by the mariner, for numerous reasons.

Many navigators are using the ship’s radio direction-finder as a help in avoiding
collision in fog, detecting with it the presence and observing the direction of approaching
vessels.

Caution, when taking radio bearings from a ship one should be careful to take the
bearing when the vessel is on an even keel. Large errors may be introduced if the
vessel is listed when the bearing is taken.

Conversion of radio bearings to Mercator bearings.—The increasing uze of radio
directional bearings for locations of ships’ positions at sea, especially during foggy
weather, has made it particularly desirable to be able to apply these radio bearings
(taken on shipboard or sent out by ths shore stations) dircctly to the nautical chart.
These radio bearings are the bearings of the great circles passing through the radio
stations and the ship, and, unless in the plane of the Equator or of a meridian, would be
represented on a Mercator chart as curved lines. Obviously it is impracticable for a
navigator to plot such lines on a Mercator chart, so it is necessary to apply a correction
to a radio bearing to convert it into a Mercator bearing, that is, the bearing of a straight
line on a Mercator chart laid off from the sending station and passing through the
receiving station.

On page 26 a table of corrections is given for the conversion of a radio bearing into
a Mercator bearing. It is sufficiently accurate for practical purposes for distances up
to 1,000 miles.

The only data required are the latitudes and longitudes of the radiobeacons or
radio direction-finder station receiver or transmitter, and of the ship by dead reckoning.
The latter is scaled from the chart, and the former etther scaled from the chart or taken
from the list of radiobeacon and radio direction-finder stations found in Radio Navi-

gational Aids (H. O. 205).
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The table is entered with the differences of longitude in degrees between the ship
and station (the nearest tabulated value being used), and opposite the middle latitude
between the ship and station, the correction to be applied is read.

When bearings are taken from the ship, the sign of the correction (bearings read
clockwise from the north) will be as follows: In north latitude, the minus sign is used
when the ship is east of the radiobeacon and the plus sign used when the ship is west
of the radiobeacon. In south latitude, the plus sign is used when the ship is east of the
radiobeacon, and the minus sign is used when the ship is west of the radiobeacon.

To facilitate plotting, 180 degrees should be added to the corrected bearing, and
the result plotted from the radiobeacon.

Should the position by dead reckoning differ greatly from the true position of the
ship as determined by plotting the corrected bearings, a retrial should be made, using
the new value as the position of the ship.

When the bearing is from a radio direction-finder shore station, the sign of the
correction will be reversed to that given when the bearing is taken from the ship, and
the position of the radio direction-finder station receiver is used in plotting the bearing.

Example.—A ship in latitude 39°51’ N, longitude 67°35’ W., by dead reckoning, obtains a radio
bearing of 299° true on the radiobeacon located in latitude 40°37’ N., and longitude 69°37’ W.

Radiobeacon station . . .. Latitude._ 40°37’ N.
Dead reckoning position of ship_ _ __ . _ . ___.___ Latitude.. 39°51’
Middle latitude_ .- - . . L e mem e --- 40°14’/
Radio station. _ o . oo Longitude. _ 69°37’ W.
Dead reckoning position of ship_._____________ . _____ . ________ Longitude._ 67°35"
Longitude difference. . _ e e 2°02’

Entering the table with diference of longitude equals 2°, which is the nearest tabulated value, and
opposite 40° middle latitude, the correction of 39’ is read.

The ship being east of the radiobeacon, the correction is minus. The Mercator bearing will then
be 299°—0°39’=298°21’. To facilitate plotting, add 180° and plot from the position of the radio-
beacon, the bearing 298°21/+ 180° or 478°21/ or 118921/ (Merecator bearing reckoned clockwise from
north true).
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Table of corrections, in minutes

(DIFFERENCE OF LONGITUDE 1IN DEGREES]

Mid. L. 140 | 10 |13ge] 20 |234°| 3° [s34°| 4° j434°( 5° (5360 6° |636°| 7° |734°| 8° | 834° 9° |6)4°] 10°

4 g| 12] 16| 19| 28| 2v] 31| 35] 40| 43| 47| sO| 54| 58] 62| 861 O M 78

4 gl 32{ 17§ 21( 25{ 20| 3s{ 37| 41! 45f 56| 54} 58| 62| 667 70 74| 79 83

4 9 13| 18{ 22| 26) 31| 35| 39 44| 48| 83 57| 61| 68} 701 b 7 83 88

5 o) 131 19} 23! 28! 32| 37| 42| «6| 51| 56} 60| 65| 70| 74| 79| 83| 88 93

5] 10] 15| 20| 24) 20| 34| 30| 44| 49| 54 9] 63| 68| 73 78} 83| 88 < 98

si 0] 15 2t} 26| 31{ 36! « | 46( 51| s58{ 62 87 ( 72( 77| 82| 87| 92/ 98/ 108

s| 1) 16| 21( 27| 32| 38| 43 48| 54 s8] 64| 70| 75| 811 86 01} 9P| 102 | 108

6] 111 17| 22] 28} 34| 33| 5| 51| 6| 821 671 734 ! 8| %0 96 | 101 | 107 { 112

6] 12| 18| | 20| 35| 41, 47 ] 53| o0 4] 70 76| 82] 88 94100, 105 11} 117

6l 121 18! 24 31| 37| 43| 40| 55] 61| 67] 73| 78| 85! 92| 96104 | 110 116 | 12

6| 13! 10 25| 32| 38| 44| 51 57| 68| 70 76| 82 89 ] 95} 101 ) 108 114 ¢ 120} 127

71 13} 20] 26| 33} 39| 46| 53| &1 68| 72| 79 8| 62 105 f 112 { 118 | 128 | 131

7] 1| 20] 27| 34| @1} 48] 54| 61| 68| 75| s2| 89| o5} 102 100 | 116 | 123 | 120 | 136

21 j4! 21 23] 35| 42| 40) 56| 63| 70| 77| s4| 92| 991106113 ;120 127 | 184 | 14I

7| is| 2t | 20| 36| 44| s1| 68| 65| 73| 80| 87| 05| 102 [ 109 | 116 | 124 | 131 | 138 | 145

300 .o aieo-- 7| 15| 22| 30| 38| 45| 53] 60| 68| 75| 83| 90| e8| 105) 113 120 | 127 | 135 | 143 | 160
31° ... 8] 15| =31 31] 30| 46| 54| €2! 70{ 77| 85| 93 [100{ 108 [ 116 | 124 | 131 | 139 | 147 | 155
32 e gl 18] 28] 32| 40} e8| 56| o4] 72| 70) 8¢ 095|103 ] 1511 119) 127 1 135 | 143 j 151 | 159
33° L eei--- s{ 16| 251 33] 41| s 57| 65] 74| 82| 90| o8 [ 106 | 114 | 323 | 131 | 139 | 147 | 158} 163
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10! 20! 30 30| 40! 50 6| 79| 80| 98 (108|118 128 | 138 | 148 | 157 | 167 | 177 | 187 | 167

10| 20| 30} 40] 50| 60f 7 &0 | o0 100| 110 ) 120 | 130 | 140 | 151 | 161 | 171 | 181 } 191 ) 201
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1 o2 | 33| 451 56 7| 78{ 89 (100} 111123 134 { 145 156 | 167 | 178 { 190 | 201 ; 212 223
11 23| 34 45| 57| G8 70| 91 {102 113 125 ] 136 | 147 | 138 | 170 | 181 | 192 ) 204 | 2157 226
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12| 241 36 49| 61 73 85| 97| 109 | 121 | 133 | 146 | 158 | 170 | 182 | 194 | 206 | 218 | 231 243

12] 25 371 49| 61 74 g6 | 981 111 | 123|135 | 147 | 160 | 172 | 184 | 197 | 209 | 221 | 233 246
121 25 7 50 62 75| 87100 ] 1121 124 {137 | 149 ; 162 | 174 | 157 [ 198 | 211 | 224 | 28 | 219
13 251 3% 50 1 63 75 88 {101 { 113 | 126 138 | 151 | 164 | 176 | 189 | 201 | 214 | 226 | 239 252
13 25 38 o5 64 76| 29 102! 1151 127 | 140 | 153 | 165} 178 ) 101 | 204 | 216 | 229 2| 254
13 26 ] 39| 51 64 77 ] 90103 | 116 ] 129 ] 141 | 154 | 167 | 180 | 193 | 206 | 219 | 201 | 244 257
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PUBLICATIONS

The following résumé of the United States Government publications of navigational
value is included for the ready reference of the mariner:

The Catalog of the United States Coast and Geodetic Survey Nautical Charts,
Coast Pilots, Tide Tables, Current Tables, Tidal Current Charts, and Aeronautical
Charts is distributed free by the United States Coast and Geodetic Survey and its
authorized agents.

The List of Publications of the Department of Commerce lists the publications of
the United States Coast and Geodetic Survey and may be secured free on application
from the offices of the Department of Commerce and its field agencies, or from the
Superintendent of Documents, Government Printing Office, Washington, D. C.

Certain libraries have been designated by the Congress of the United States to
receive prints, as issued, of all publications printed by the Government for public dis-
tribution. These publications may be consulted by anyone during business hours.
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NAUTICAL CHARTS

Coasts of the United Btates, Territories, and Possessions:
Issued by the United States Coast and Geodetic Survey.
For sale by the United States Coast and Goedetic Survey, Washington, D. C., district offices of
the United Btates Coast and Geodetic Survey, and authorized sales agents in the various ports.
Mississippi River from the Head of Passes to Cairo:
Issued and for sale by the Misaissippi River Commission, Vicksburg, Misaissippi.
Illinois Waterway System:
Issued and for sale by the United States Engineers, Chicago, Illinois.
Ohio River: )
Issued and for sale by the United States Engineers, Cincinnati, Ohio.
Great Lakes, Lake Champlain, New York State Canals, and the St. Lawrence River, St. Regis to
Cornwall, Canada:
Issued and for sale by the United States Lake Survey, Detroit, Michigan.
New York State Canal System:
Issued and for sale by the Superintendent of Public Works, Albany, New York.
Foreign countries:
Issued by the Hydrographic Office, United States Navy Department.
For sale by the Hydrographic Office, Washington, D. C., and authorized sales agents in the various

ports.
COAST PILOTS

Coasts of the United States, Territories, and Possessions:
Published by the United States Coast and Geodetic Survey.
For sale by the United States Coast and Geodetic Survey, Washington, D. C., district offices of
the United States Coast and Geodetic Survey, and authorized sales agents in the various ports.
Foreign countries: ‘
Published by the Hydrographic Office, United States Navy Department.
For sale by the Hydrographic Office, Washington, D. C., and authorized sales agents in the various

ports.
TIDE TABLES

Atlantic Ocean, and Pacific and Indian Oceans—Two volumes:
Published by the United States Coast and Geodetic Survey.
For sale by the United States Coast and Geodetic Survey, Washington, D. C., district offices of
the United States Coast and Geodetic Survey, and authorized sales agents in the various ports.

CURRENT TABLES

Atlantic Coast, North America, and Pacific Coast, North America, and Philippine Islands—Two
volumes:
FPublished by the Upited States Coast and Geodetic Survey.
For sate by the United States Coast and Geodetic Survey, Washington, D. C., district offices of
the United States Coast and Geodetie Survey, and authorized sales agents in the various ports.

TIDAL CURRENT CHARTS

Boston Harbor, Narragansett Bay to Nantucket Sound, Long Island and Block Island Sounds, New
York Harbor, San Francisco Bay— Five volumes:
Published by the United States Coast and Geodetic Survey.
For sale by the United States Coast and Geodetic Survey, Washington, D. C., or its agents. -

NOTICE TO MARINERS

Notices to Mariners are published weekly and may be secured free of charge from the United States
Hydrographic Office.

Notice to Mariners, Philippine Islands, is compiled quarterly by the United States Coast and Geodetic
Survey and may be secured free of charge from the United States Coast and Geodetic Survey, Wash-
ington, D. C., or Manila, P. 1., Pacific Coast district offices of the United States Coast and Geodetic
Survey, and authorized sales agents in the various Philippine ports.
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LIGHT LISTS

North Atlantic Coast, South Atlantic Coast, Intracoastal Waterway, Pacific Coast:
Published by the United States Coast Guard.
For sale by the Superintendent of Documents, Washington, D, C., and by authorized sales agents
in the various ports.
Philippine Islands:;
Published by the Department of Finance, Bureau of Customs, Manila, Philippine Islands.
Copies of the List of Lights, Buoys, Beacons, and Daymarks of the Philippine Islands may be
secured free on application to the Insular Collector of Customs, Manila, P. I,
A limited number of Philippine Notice to Mariners and List of Lights, etec., are ava.llable for free
distribution at the Coast and Geodetic Survey district offices at Seattle, Wa.sh., San Francisco,
Calif., Los Angeles, Calif., and Honolulu, T. H.
Foreign Countries:
Fublished by the Hydrographic Office, United States Navy Department.
For sale by the Hydrographic Office, Washington, D. C., and authorized sales agents in the various
ports.
RADIO .

Charts of Radiobeacon System, Atlantic and Gulf Coasts, Pacific Coast, and Great Lakes:
I'ree on application to the United States Coast Guard.
Radio Circular No. 1, Distribution of Weather Information by Radio:
Free on application toc the Weather Bureau, United States Department of Commerce, Washington,
D. C.
Radio Navigational Aids (H. O. Pub. No. 205).
Radio Weather Aids to Navigation (H. O. Pub. No. 206).
Published by the Hydrographic Office, United States Navy Department.
For sale by the Hydrographic Office, Washington, D. C., and authorized sales agents in the various
ports.
List of radiobeacons: -
See Light Lists published by the United States Coast Guard.
Hydrographic Bulletin:
Issued weekly by the United States Hydrographic Office.
International Code of Signals {(American Edition) Vol. II (Radio):
For sale by United States Hydrographic Office.
International Convention for the Safety of Life at Sea, London, 1929 (affecting radio), Extracts From:
May be obtained from Federal Communications Commission, Washington, D. C,
Communications Act of 1934:
For sale by Superintendent of Documents, Washington, D. C.
Ship Radio Telegraph Safety Rules:
From the Commission or the Superintendent of Documents.
The International Bureau of Telecommunication Union, Berne, Switzerland, publishes and sells the
following:
. List of Frequencies.
. List of Coast Stations and Ship Stations.
List of Aircraft and Aeronautical Stations.
List of Broadcasting Stations.
List of Stations Performing Special Services.
List of Call Letters of Fixed Land and Mobile Stations.
List of Fixed Stations.
. The Telegraph Rates.
RBle Service Bulketin:
Issued by United States Federal Communications Commission.

RN

MISCELLANEOUS

American Practical Navigator (Bowditch):
Published by the Hydragraphic Office, United Sta.tes Navy Department.
For sale by the Hydrographic Office and the Superintendent of Documents, Washington, D. C,,
and their agents.
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Annual Report of the Chief of Engineers, United States Army:
Part 1.—Report upon river and harbor improvement work, including flood-control operations.
Part 2.-—Commercial Statistics, Water-borne Commerce of the United States.
‘These volumes may be consulted at the libraries which are public depositories.
General Rules and Regulations Prescribed by the Board of Supervising Inspectors—four volumes:
Published by and issued free on application to the Coast Guard Washington, D. C.
Laws Governing Steamboat Inspection:
Published by and free on application to the Coast Guard, Washmgton, D. C.
List of Bridges Over the Navigable Waters of the United States:
Published by the United States Engineers.
For sale by the Superintendent of Documents, Washington, D. C.
Navigation Laws of the United States:
Published by the Coast Guard.
For sale by the SBuperintendent of Documents, Washington, D. C.
Pilot Rules for Certain Inland Waters of Atlantic and Pacific Coasts and Coast of Gulf of Mexico:
Published by and free on application to the Coast Guard, Washington, D. C.
Pilot Rules for Rivers whose Waters Flow into the Gulf of Mexico and Their Tributaries and Red
River of North:
Published by and free on application to the Coast Guard, Washington, D. C.
Pilot Rules for Great Lakes and Their Connecting and Tributary Waters:
Published by and free on application to the Coast Guard, Washington, D. C.
Port and Terminal Charges at United States Ports:
Prepared by the Board of Engineers for Rivers and Harbors, War Department, 'in cooperation
with the United States Maritime Commission.
For sale by the Superintendent of Documents, Washington, D. C.
Port Series—of the United States—25 volumes:
Prepared by the Board of Engineers for Rivers and Harbors, War Department, in cooperation
with the United States Maritime Commission.
For sale by the Superintendent of Documents, Washington, D. C.
Rules and Regulations; The Navigable Waters of the United States:
Prepared by the United States Engineers.
Shipping Charges at United States and Foreign Ports; Consular Services and Charges:
Prepared by the Board of Engineers for Rivers and Harbors, War Department, in cooperation
with the United States Maritime Commission.
For sale by the Superintendent of Documents, Washington, D. C.
The American Ephemeris and Nautical Almanac:
Published by the United States Naval Observatory.
For sale by the Superintendent of Documents, Washington, D. C., and by authorized agents in
the various ports.
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Chapter 2.—LOCAL GENERAL INFORMATION
DESCRIPTION

This volume covers the western coast of the United States between the Mexican
boundary on the south and the international boundary between British Columbia and
the United States on the north, including the Strait of Juan de Fuca and tributary
waters within those limits.

The coast, as a rule, is rugged and mountainous, the high land in many places
rising abruptly from the sea. Southward of San Francisco Bay the mountains are
usually bare or covered with chaparral and underbrush. Northward of San Francisco
Bay they are generally well timbered, and in some places, especially northward of the
Columbia River, the timber is particularly dense and heavy.

There are few outlying dangers and they are described under separate headings
in their appropriate place in the detailed description of the coast. The islands off the
southern coast of California are the largest and most prominent and, except the Far-
allons, the farthest offshore of any along the coast.

The depths in approaching the coast are too great for a vessel, that is not equipped
with an echo sounding instrument, to readily obtain soundings until within a short dis-
tance of the shores; the slope from the 100-fathom curve to greater depths is very abrupt,
as is the case in many places from the 30-fathom curve to 100 fathoms. The 100-fathom
curve lies at an average distance of less than 10 miles offshore, but this distance is
increased in several cases, as in approaching San Francisco Bay, in the vicinity of
Heceta Bank, off the mouth of the Columbia River, and at the entrance to the Strait
of Juan de Fuca. In thick weather the greatest caution should be exercised and sound-
ings taken frequently. See Coastwise Navigation, page 37.

Kelp grows on nearly every danger having having a rocky bottom and is particularly
heavy at various points in the Santa Barbara Channel and in the vicinity of San Diego
Bay. It will be seen on the surface of the water during the summer and autumn months;
during the winter and spring it is not always to be seen, especially where it is exposed to
a heavy sea. Kelp should always be considered a sign of danger and no vessel should
pass through it unless the spot has been carefully eramined and sounded. There are,
however, many rocks not marked by it; a heavy sea will occasionally tear the kelp
away from rocks, and a moderate current will draw it under water so that it will not
be seen. When passing on the side of a patch of kelp from which the stems stream away
with the current, care should be taken to give it a good berth. Dead, detached kelp floats
on the water curled in masses, while live kelp, attached to rocks, streams away level with
the surface.

Anchorage, affording shelter from the severe northwesterly winds of summer,
may be had in a number of places along the coast. In southeasterly and southwesterly
weather there are few places wheresheltermay be had ; San Diego Bay, Los Angeles Harbor,
the lee side of the islands off the southern coast, and Monterey Bay are the only places
south of San Francisco Bay. North of San Francisco, Humboldt Bay, Coos Bay,
Tillamook Bay, Columbia River, Willapa Bay, and Grays Harbor afford good shelter,
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but most of these places must be made before the sea rises, as afterwards the bars become
impassable. Neah Bay, just inside the entrance to the Strait of Juan de Fuca, is used
considerably by vessels in westerly or southerly weather.

Aids to navigation.—These are numerous, and there are few places along the
coast where a vessel is not in sight of one or more lights, Lightships are placed off:
San Francisco Entrance, Blunts Reef near Cape Mendocino, the mouth of the Columbia
River, Umatilla Reef, and Swiftsure Bank off the entrance to the Strait of Juan de Fuca.
The dangers are buoyed as a rule and generally marked by kelp, The buoyage accords
with the system adopted in United States waters. The lightships and principal coast
lights are described in the text of this volume. For a complete description of all lighted
aids, buoys, and daymarks see the Light List, Pacific Coast of the Unilted States, sold
by the Superintendent of Documents, Government Printing Office, Washington, D. C.

All lightships and some light stations are equipped with radio-beacons and there
are nuimerous radio direction-finder stations located along the coasts and particularly
in the vicinity of the entrances to the main ports. See list in Appendix.

Rules of the Road.—Pilot Rules for certain inland waters of the Atlantic and Pacific
Coasts and of the Coast of the Gulf of Mexico, apply to the inland waters of the Pacific
coast of the United States and of Alaska, as defined under the ‘“General Rule”.

General Rule.—At all buoyed entrances from seaward, to bays, sounds, rivers, or other estuaries,
for which specific lines have not been described, Inland Rules shall apply inshore to a line approxi-

mately parallel with the general trend of the shore drawn through the outermost buoy or other aid to
navigation of any system of aids.

The International Rules govern in Canadian waters.
TIDES

A very important characteristic of the tides on the western coast of the United
States is the large inequality in the heights of the two high waters and of the two low
waters of each day. On the outer coast the average difference between the heights of the
two high waters of the day is from 1 to 2 feet, and the average difference in the heights
of the two low waters from 2 to 3 feet. It was because of this large difference in the low-
water heights that the mean of the lower low waters, rather than the mean of all low
waters, was adopted es the plane of reference for the charts of this region.

This inequality changes with the declination of the moon. When the moon is near
the Equator the inequality is relatively small; but when the moon is near its greatest
north or south declination, the difference in the heights of the two high waters or of
the two low waters of each day reaches a maximum. The tides at this time are called
“Tropic tides.” '

Off the outer coast the mean rise of the tide above the plane of reference varies
from 5 feet off southern California to sbout 7% feet off the coast of Washington.
Extreme variations from 3 feet below to 10 feet above the datum may reasonably be
expected.

At the entrance to San Francisco Bay the mean rise of the tide is about 5 feet
above the plane of reference. At the southern end of the bay the tide occurs about
1% hours later, and the mean rise is about 2% feet greater than at the entrance to the bay.
Passing northward into San Pablo Bay, the tide occurs from 1 to 2 hours later than st
the Golden Gate, with a mean rise of about ¥ foot greater than at the latter place. In
Suisun Bay the time of tide is about 3 hours later than at the Golden Gate, with a mean
rise about the same, It requires about 4 hours for high water to pass from Suisun Bay
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32 LOCAL GENERAL INFORMATION

to Stockton, on the San Joaquin River, and about 5 hours from Suisun Bay to Sacra-
mento, on the Sacramento River. The mean rise of the tide above the plane of reference
at Stockton is about 3¥ feet and at Sacramento about 2% feet.

In Humboldt Bay the tide is from % to 1 hour later than on the outer coast. The
mean rise is about 6 feet above the plane of reference.

In Coos Bay the tide is from ¥ to 1% hours later, and the rise of high water about
the same as in Humboldt Bay.

In Yaquina Bay the mean rise is about 7 feet above the plane of reference.

At the entrance to the Columbia River the mean rise is about 7¥% feet above the plane
of reference. It requires about 6 hours for high water to pass from the entrance to the
Columbia River to the mouth of the Willamette River. In passing up the Columbia
River the range of tide decreases until it is only about 1% feet at the mouth of the
Willamette. Above this point the tidal range becomes too small to be of practical
importance. There are, however, large fluctuations in the level due to meteorological
conditions. An extreme variation of 24% feet has been noted at St. Johns on the
Willamette River. The river is usually highest during the months of May, June, and
July, and lowest during the months of September, October, and November.

In Willapa Bay and in Grays Harbor the mean rise is about 9 feet above the plane
of reference.

Passing through the Strait of Juan de Fuca, the tide occurs about 4 hours later at
Port Townsend than at Cape Flattery. The mean rise increases from 7 feet above
the datum at Cape Flattery to 7% feet at Port Townsend. There is an increase in
the average inequality between the two low waters of each day from 3 feet at Cape
Flattery to 5 feet at Port Townsend. The average inequality between the two high
waters of each day at both places is about 1¥ feet.

In Puget Sound the tide is about ¥ to 1 hour later than at Port Townsend. The
mean rise increases from 7% feet above the datum of mean lower low water at Port
Townsend to 13Y% feet at Olympia. In Puget Sound the average difference between
the two low waters of each day is 6 feet. At Seattle an extreme range from 4% feet
below the datum of mean lower low water to 15 feet above the same datum has been
observed. At Olympia, in the southern part of the sound, an extreme high water 18 feet
above the datum has been noted.

_ In San Juan Archipelago the mean rise of the tide varies from 6X to 8 feet above the
plane of reference. An extreme range from 4% feet below the plane of reference to 12 feet
above the same datum may reassonably be expected.

Cantion.—In using the Tide Tables, slack water should not be confused with high
or low water. For ocean stations there is usually but little difference between the time
of high or low water and the beginning of ebb or flood currents; but for places in narrow
channels, landlocked harbors, or on tidal rivers the time of slack current may differ
by several hours from the time of high or low water stand. The relation of the times of
high and low water to the turning of the current depends upon a number of factors,
hence no simple nor general rule can be given. To obtain the times of slack water or
strength of current, reference should be mede either to figures given for various places
in this volume of the Coast Pilot or to the Pacific Coast Current Tables.

CURRENTS

An offshore current with an estimated width of 200 to 300 miles or more flows
nearly south-southeastward, following the trend of the coast, from about 50° north to
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Point Conception, where it bends southward and westward. The estimated velocity
is about % knot, but this is largely influenced by prevailing winds; prevailing north-
erly winds increasing its velocity and southerly winds diminishing it.

Generally speaking, the offshore currents set southerly throughout the year, but
during the autumn months, north of the forty-fifth parallel, the set is easterly.

Except in northerly winds a weak northerly setting current will generally exist
close inshore known as the Davidson Inshore Current. This is especially noticeable at
Swiftsure Bank Lightship and along the southwestern coast of Vancouver Island,
setting in a northwesterly direction. (See Caution note on page 46.)

This current, increased in width, extends southward as far as San Diego in the 3
winter months when the prevailing wind is southerly, but in other seasons of the year
there 1s little evidence of it except on the coast of Washington, where it exists on south-
erly winds and sometimes on winds from other quarters at all seasons of the year.

CURRENTS AT LIGHTSHIPS

Current observations have been made at San Francisco, Blunts Recf, Columbia
River, Umatilla Reef, and Swiftsure Bank Lightships. In general it may be said these
observations show that on the average winds here bring about a current having a veloc-
ity 2 percent that of the wind, the direction of this wind-driven current being about
20° to the right of the wind with winds from the northeast, southeast, and northwest
quadrants, and about 20° to the left of the wind with winds from the southwest quad-
rant. Because wind currents frequently depend on a previous wind or a wind blow-
ing elsewhere, they differ at times widely from the average condition. The largest
measured current velocity at each lightship was in the neighborhood of 3 knots. A
summary of the results of the current observations at each of the lightships is given
below.

SAN FRANCISCO LIGHTSHIP

Tidal current.—The tidal current here is rotary, turning clockwise, and is largely diurnal, that is,
revolving in a period of about 25 hours. At strength the current has a velocity averaging less than 14
knot, setting southeastward about an hour before higher low water at San Franecisco, and northwest-
ward about 2 hours after lower low water.

Nontidal current..—During the winter months there is a nontidal current with an average velocity
of about ¥ knot, setting northwesterly. During the summer months this nontidal current is weaker,
averaging about ¥, knot, the direction being variable and frequently southerly. The direction and
veloicty of the nontidal current is very considerably modified by the wind.

Wind current.—In general the velocity of the wind current is about 2 percent that of the wind,
but currents accompanying winds from the southeast quadrant are stronger than the average, while
the currents accompanying winds from the northwest quadrant are weaker than the average.

BLUNTS REEF LIGHTSHIP

Tidal current.—The tidal current at this lightship is weak, having at strength a velocity of less
than ¥ knot. It is therefore completely masked by nontidal currents due chiefly to the wind.

Nontidal current.—The nontidal current here has a velocity averaging sbout ¥ knot, setting
southwesterly. During the winter months the wind is prevailing from the southeast and during these
months the nontidal current sets northwesterly.

Wind current.—The observations bring out the fact that here the current velocity due to a wind
of given strength, is practically the same for all directions of the wind, the velocity of the current being
about 2 percent that of the wind. The direction of the wind-driven current obevs the general rule for
this coast that winds from the northeast, southeast, and northwest quadrants bring about currents the
directions of which are about 20° to the right of the wind, while winds from the southwest quadrant
bring about currents setting about 20° to the left of the wind. .
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COLUMBIA RIVER LIGHTSHIP

Tidal curreni.—The tidal current at Columbia River Lightship is of the rotary type with a veloe-
ity at strength of flood or ebb of ¥ knot. This tidal current, however, is completely masked by non-
tida! currents due to river discharge and winds.

Nontidal current.—At Columbia River Lightship there is & nontidal current averaging ) knot
with a set to the west-southwestward. This nontidal current is due largely to the discharge from the
Columbia River and therefore varies with the seasons. It is greatest during the summer months,
averaging then more than 3 knot. The direction of the nontidal current is also subject to & seasonal
variation, setting southwesterly in the spring and summer months and northwesterly in the fall and
winter months. This variation in direction is due to the winds.

Wind current.—Along this part of the coast the wind is prevailingly from the northwest in the
spring and summer months and from the east and southeast during the fall and winter months. Be-
cause of the nontidal current due to river discharge, the direction of which is west-southwest, northerly
winds are accompanied by stronger currents than southerly winds, Except for the influence of the
river current the general rule holds good that the velocity of the current is about 2 percent that of the
wind and that winds from the northeast, southeast, and northwest quadrants bring about currents
that set about 20° to the right of the wind, while the currents accompanying winds from the southwest
quadrant set about 20° to the left of the wind.

UMATILLA REEF LIGHTSHIP

Tidal current.—The tidal current here is only slightly rotary, setting N, 15° W, on the flood and
S. 15° E. on the ebb with & velocity at strength of about 4 knot.

Nontidal current.—The nontidal current at Umatilla Reef Lightship shows a very distinct seasonal
variation. During the winter months this current sets northward with a velocity which averages 3§
knot, while in summer it sets southward with a velocity of about 4 knot.

Wind current.—Here the prevailing wind is from the east and southeast in winter and from the
west and northwest in summer. The southerly winds bring about stronger currents than the northerly
winds, the current with the southerly winds being about 3 percent of the wind, while with the northerly
winds the current is about 13 percent that of the wind. The general rule for the deviation of the wind-
driven current from the direction of the wind, namely, currents brought about by winds from the north-
east, southesast, and northwest quadrants set about 20° to the right of the wind, while with winds from
the southwest quadrant the current sets about 20° to the left of the wind, is applicable here.

SWIFTSURE BANK LIGHTSHIP

Tidal current.—At this lightship, the tidal current is distinctly rotary, turning clockwise. At
strength of flood or ebb the current has a velocity of ¥ knot on the average. Strength of flood sets
southeasterly and comes about 1% hours after high water at Astoria; strength of ebb sets northwesterly
and comes about 1 hour after low water at Astoria.

Nontidal current.—At Swiftsure Bank Lightship the nontidal current has a velocity averaging
% knot, setting northwestward. This is due largely to the drainage waters lowing seaward through
the Strait of Juan de Fuca. The velocity of the nontidal current is greatest during the fall and winter
months when it averages somewhat more than 3 knot. This increase may be attributed to the heavy
rainfall and the prevailing easterly winds during these seasons.

Wind current.—The prevailing wind here is from the east during the fall and winter months and
from the west and southwest during spring and summer. Due to the northwesterly setting nontidal
current arising from the discharge of the drainage waters through the Strait of Juan de Fues, the
strongest currents at Swiftsure Bank Lightship come with southeasterly winds and the weakest with
northwesterly winds. The general rule for the deviation of the wind-driven current from the direction
of the wind does not hold good here, not only because of the effect of the northwesterly setting nontidal
current, but also because of the fact that the coast line here is to the north of the light vessel, while for
the other light vessels it is to the east. In general, it may be s8aid that winds from the southeastern
quadrant here are accompanied by currents, having a velocity about 3 percent that of the wind, setting
northwestward to north-northwestward. Winds from the northwestern quadrant are accompanied by
currents, having velocities about 1 percent that of the wind, setting westward when the wind velocity
is less than 30 miles per hour, and southeastward to southward when the wind velocity is greater than
30 miles per hour. Winds from the northeast are accompanied by westerly currents and winds from
the southwest by northerly currents.



LOCAL GENERAL INFORMATION 35

WEATHER

There are two seasons—the summer or dry season, which begins about May and
continues until October, and the winter or rainy season, covering the remaimder of the
year. These seasons vary in length in different parts of the coast as well as in different
years.

Along the southern part of the coast the rainy season is comparatively short and
the rainfall much lighter than in the northern portion, being so light in some years as
to cause considerable damage to stock and farming industries. The winter gales from
southward and southwestward are less frequent and less severe than at more northern
‘points. The temperatures are milder and more even, and the snowfall is limited to the
higher mountain peaks.

Northward of San Francisco the rainy season increases in length and amount of
rainfall, and as the Strait of Juan de Fuca is approached showers of short duration and
generally local may be looked for at any time. Snow falls at rare occasions in San
Francisco and vicinity, but is frequent and at times heavy in the vicinity of the Strait
of Juan de Fuca. From San Francisco northward the winter gales increase in severity,
frequency, and duration, while in summer the northerly and northwesterly winds at
times reach almost hurricane strength.

Winds.—The prevailing winds in summer are from northwest and west, on the
northern part of the coast; on the southern part, from west and southwest. The north-
western winds in summer frequently reach a velocity of 70 miles an hour and extend
as far south as Point Conception, eastward of which their severity is much less. As a
rule, the northwestern wind begins about sunrise and reaches its maximum velocity
about 3 or 4 p. m., moderating toward sunset and dropping to light airs or calms by
daylight. The severe northwesterly gales generally last two or three days, and con-

tinue throughout the night with little or no diminution.

' In winter the heaviest weather is from southeast and southwest, with an occasional
northerly gale of short duration. The southeasterly gale occurs at any time, generally
accompanied by rain and thick weather, and increasing in severity northward. These
gales, with the heavy southwesterly swell prevailing during the winter months, cause a
confused, irregular sea that taxes the weatherly qusalities of a vessel to the utmost.
They spring up gradually from southward, and increase in strength, with a rapidly
falling barometer. -When the barometer becomes stationary, the wind shifts to south-
west and blows heavily, with clearing weather and frequent rain squalls. The barometer
rises when tbe wind hauls to the southwestward, from which point it generally blows
from 12 to 20 hours.

‘When the southwesterly gale of winter is not preceded by southerly weather, the
barometer seldom falls, but either remains stationary, when the gale may be expected
to continue longer, or rises slowly, when it will gradually subside and fine weather follow.

Fog.—On the outside coast fogs are liable to occur at any time, but are more
frequent in July, August, and September. On the southern part of the coast they are
light and generally clear away by noon. In the northern parts of the coast they are
more frequent and at times are very dense, and have been known to extend several
hundred miles seaward. They continue at times for weeks, rendering navigation
difficult, and frequently require considerable wind to dispel them. They are generally
brought in toward sundown, from seaward, by light westerly winds, and ordinarily
continue until noon of the following day and sometimes later.
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The variation of the extent fog is present along the coast is shown by the following:

Los Angeles Harbor has an average of 424 hours of fog per year. Point Reyes,
an important turning point for the navigator where coasting craft bound north or
south change course, is one of the foggiest localities in the United States. The records
show that in this vicinity there are about 1300 hours of fog per year and there is an
average of 21 days of dense fog in the month of August. At the Columbia River
Entrance there are about 634 hours of fog per year.

A table is given in the Appendix sbowing the number of hours of operation of the
fog signals at many of the light stations on the Pacific Coast.

Fog Signals.—Sound is conveyed in a very capricious way through the atmosphere.
Mariners should not judge their distance from a fog signal, by the force of the sound,
nor assume that a fog signal is not sounding because they do not hear it. When nearing
the land or danger in fog, sounding is generally the only safe guide and should be faith-

fully done.
NORTH PACIFIC WEATHER, BY MONTHS

January is usually a stormy month on the North Pacific Ocean. Brisk to high
southeasterly winds may be expected, with gales often lasting for many days. An area
of low pressure overlies the North Pacific and is more or less permanent in character.
Numerous disturbances prevail on the Washington and Oregon coasts, sometimes
moving southward over California, but more generally moving eastward or south-
eastward across the United States. Loow tule fog occurs in the morning at the mouths
of rivers and harbors.

February is also a stormy month. High northeasterly winds lasting for days may be
expected north of Cape Flattery, while high southeasterly winds prevail southward to
Point Conception. Rainfall is heavy and frequent from Cape Mendocino northward.
A rapidly falling barometer with southeasterly winds is generally followed by several
days of stormy weather.

March is a month of unsettled weather. Southerly winds frequently hauling to
strong southwesterly winds may be expected. Occasionally disturbances will move
northward from the California coast over Oregon and Washington. The rainfall is
apt to be heavy along the coast north of Cape Blanco.

April is a month of showers. Fresh westerly winds, changing to brisk northwesterly,
may be expected along the entire coast. Occasionally disturbances may be expected
on the Oregon and Washington coasts, passing generally to the northeastward. The
rainfall is less than in the preceding month.

May is as a rule a pleasant month. There are but few southeasterly gales. North-
westerly winds prevail north of Cape Mendocino. Occasionally high north to north-
westerly winds blow steadily for several days along the coast. Gales are rare, and when
they do occur are of moderate intensity.

June is as a rule a pleasant month. Areas of high pressure may move from the
California coast northward through Oregon and Washington. Winds are as a rule from
the west or northwest. Rainfall is scant south of Cape Mendocino. More or less
fog prevails along the coast.

July is generally a pleasant month. High northwesterly winds prevail along the
coast of Oregon and northern California. There is also much fog in the afternoon at -
the entrance to San Francisco Bay, and much fog prevails along the coast.

August is usually a quiet month. Storms are infrequent. Rainfall is very light
along the coast, especially south of Cape Mendocino. Fogs are frequent on the Cali-
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fornia coast. Strong north to northwesterly winds prevail along the entire coast.
August averages the most fog of any month of the year.

September is & quiet month. Occasional storms occur toward the close of the
month and rainfall is heavier on the Oregon and Washington coasts. The winds are
generally from the northwest, and much low fog prevails close to the shore.

October marks the beginning of stormy weather. Occasional disturbances with
high southeasterly gales may be expected from the Strait of Juan de Fuca south to
Point Reyes. Rainfall is heavier and fog is less frequent except south of Cape Men-
docino

November is a stormy month. Southeasterly gales are frequent, increasing in
severity toward the close of the month. This month marks the beginning of the rainy
season in California.

December is a stormy month. Southeasterly gales are frequent and winds from 40
to 60 miles an hour may occur with these storms. The rainfall is heavy along the entire
coast. Low-lying fogs frequently occur in the morning along the coast, but are much
less frequent than in summer.

SMOKE

Smoke from forest fires occurs during July, August, and September in Puget Sound
and Georgia Strait and at times extends a considerable distance seaward, southward
and northward of Cape Flattery. At times it is a serious hindrance to navigation and
has been known to prevent it entirely in Puget Sound. In recent years its prevalence
has considerably diminished, some seasons being entirely free from it. It is cleared
away by rains.

COASTWISE NAVIGATION

Navigation along the coast of California, Oregon, and Washington presents to the

mariner a problem of unusual difficulty. The courses in general are long and must be
traversed during frequent periods of thick weather, with the vessel subject to the action
of currents whose velocity and direction are uncertain.

The subject of fog in general is given on page 35, and a table of the operation of fog
_signals at various points is given in the appendix on page 379. A general statement on
currents is given on page 32.

An inquiry into the subject of coasiwise navigation, including interviews with navi-
gators and a study of the investigations made by the Merchant Marine Inspection
Scrvice, Coast Guard, into the causes of strandings, indicates the following:

1. As a preliminary, it may be stated that the currents are frequently blamed for
disasters for which they probably are in no way responsible. In a large percentage of
the above strandings, total lack of knowledge of the compass deviation was the most
striking fact brought- out in the investigation. The course was shaped from the log of
some previous voyage, and no one knew what the corresponding magnetic course might
be.

The factors which cause deviation from the track are changing and uncertain. On
no two voyages are they identical. Therefore, to rely blindly on a course merely because
1t was made good on some previous occasion is to invite certain ultimate disaster. Yet
cases of this sort were so common as to justify special mention even in a publication
which does not, as a rule, take into account the shortcomings of the navigator.
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2. Although a knowledge of the compass error is essential, in thick weather the
navigator should never rely on the compass alone. There are undoubtedly many periods
when the currents are weak or nonaxistant, and the magnetic course steered will be made
good. But there is no way of telling when such periods occur. As a rule, navigators
cannot count on making their courses and distances good, or assume that even though
such courses lead, in general, from 6 to 10 miles off the nearest shores they bave allowed
an ample margin of safety. It is by no means uncommon for vessels to be set 10 or 12
miles off their courses in as many hours, and to have their speed made good, accelerated,
or retarded by considerably greater amounts. )

3. The majority of the strandings have occurred in foggy but comparatively calm
weather. Indeed, considering the large number of strandings on record, it is surprising
that the loss in lives and property has been so small. Various reasons may be advanced
for the strandings, one of them undoubtedly being the failure of the navigator to realize
that currents of considerable velocity are frequently encountered when there are no other
unfavorable local conditions to warn him of their existence.

4. Current observations at lightships show that a wind-driven current usually sets
in a direction somewhat to the right or left of the direction toward which the wind is
blowing. See Currents at Lightships, pages 33 to 34. (See Caution note on page 46.)

5. In the majority of the cases where the strandings appear to have been directly
due to currents, the currents have been against the vessel. Most of the strandings have
happened to deeply laden, southbound vessels to the northward of the projecting points
like Capes Blanco, Mendocino, and Arena. The consensus of opinion among the navi-
gators of the coast is that the currents follow the curves of the shore. If this is true, a
vessel southbound against a northerly current would experience a tendency to set in to
the northward of the points and out to the southward of them. As a specific instance,
one navigator states: ‘“If you have seen Blanco and Northwest Seal Rocks and find you
have been set off a little and the speed made good retarded some, then you can be sure
you will be set in toward Mendocino, or if you have set in toward Seal Rocks and your
speed has been accelerated, then you can be sure you will be set off on nearing Men-
docino.” The general configuration of the coast tends to support this theory. Asalready
stated, wrecks to southbound vessels occur to the northward of Capes Blanco, Men-
docino, and Arena. More northbound vessels have been lost in the vicinity of Punta
Gorda than at any other point along the coast. It isin these localities that the deviation
of the coast from its general north and south direction is greatest.

There is one serious objection to the theory that the currents follow the curves of
the shore. It canreadily be seen how a current flowing in a general north and south direc-
tion would be deflected to the westward by the points projecting in that direction, result-
ing in a tendency to set the vessel offshore; the set being experienced in approaching the
point if traveling with the current, or after passing the point if traveling against the
current. But it is difficult to conceive of any agency which could redeflect that current
to the eastward after it had passed a point which bad already caused it to swing off to the
west, although such conditions would undoubtedly cause a local eddy current of con-
siderable extent.

There are, however, some reasons for believing that the phenomena which have
been observed are caused by currents which originate well offshore and flowing in strike
the coast and are deflected to the north or south. This theory would explain the fact,
already noted, that currents are so frequently encountered in relatively calm weather.
It would also explain the fact that vessels have frequently experienced a considerable
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set directly inshore caused by currents acting 8o squearely across the track that they had
no effect on the speed made good. Sets of this character appear to be particularly
frequent between Heceta Bank and Cape Arago, between Trinidad and Cape Men-
docino, and off Monterey Bay.

Under the conditions above described, it is absolutely necessary to take soundings
for safe navigation on this coast in thick weather. It is the method which has been
relied upon by the men who have navigated the coast in safety for years; its neglect
has contributed directly to the great majority of the strandings which have occurred.

In modern practice, the continuous chain of soundings cbtained by a vessel, equipped
with a reliable echo-sounding apparatus, will be found most useful in laying down on
the chart the track made good by the vessel. Radio bearings greatly reduce the dangers
incident to navigation but the use of these should not lead the navigator to neglect
sounding.

The master must assume the possible existence of a current which is setting his
ship into danger, and take his precautions accordingly. On vessels not equipped with a
reliable echo-sounding apparatus, the vessel's progress should be verified by an occa-
sional sounding on each course where the depths permit, and in approaching each im-
portant danger or turning point, soundings should be taken frequently for some time
both before and after the change of course, unless in the meantime a reliable fix has
been obtained. The soundings after the change are of the greatest value as revealing
any error in the reckoning on which the change of course is based, and it may conserv-
atively be stated that had such soundings been taken the great majority of the past
disasters would have been prevented.

Navigation by means of soundings renders imperative a careful study of the chart.
The navigator must learn what, for any given locality, are the critical characteristic
features revealed by the bottom configuration which insure his safety or indicate the
proximity to danger; what depths to follow and what to avoid; localities where sound-
ings may be taken to advantage to obtain a check on the position; information revealed
by the character of the bottom; and perhaps most important of all, as being the condition
most likely to cause trouble even for the careful navigator, certain areas which dupli-
cate the critical depths of the track, so that if the former were mistaken for the latter the
result might be most serious, All these are items of the utmost importance.

Since the safety of all concerned must frequently depend on the soundings alone,
it is essential that to the operation should be devoted a degree of skill and care commen-
surate with its importance. It is usually impossible for the master to give his personal
attention to the task, but he should see that the man to whom he intrusts it is so care~
fully trained and so impressed with the importance of his duty that a mistake is next
to impossible.

There is & method in common use on the coast of sounding without using pressure
tubes, the depth being estimated from the amount of wire out. Such a method is
perhaps justified for every other cast while feeling for the bottom as the vessel approaches
soundings from deep water, but once the bottoma bas been picked up it should never
be trusted. There are too many factors to be considered, and all of them uncertain and
variable; the speed of the ship, the smoothness with which the reel is working, and,
above all, the ‘ personal equation” of the operator. He will be too much influenced by
the depths which he thinks he should find. If he expects bottom in 30 fathoms he will
pay out the wire so slowly that he probably will not find the bottom in a depth of 60
or 70 fathoms. If he expects 80 to 100 fathoms he may get bottom in 25 or 30 fathoms
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and never know it. The records clearly show that this method of sounding has resulted
in the loss of vessels through mistakes which could have not gone undetected if a tube
had been used.

So, for every wire sounding taken while the ship is underway, a pressure tube should
be used, and the lead should be armed to bring up a sample of the bottom. The amount
of wire out should, of course, be reported, for that does give a general idea of the depth
some moments before the tube can be reeled in. But this estimated depth should be
verified by the tube and the sample of bottom obtained should be compared with that
shown on the chart. '

Finally, it is important to realize that under certain conditions pressure tubes are
subject to considerable errors, with which the navigator must be familiar if he is to
get full value for them. As commonly used they are not very reliable or accurate.

The value of an echo-sounding machine for sounding when underway, if the depths
are too great for the handlead, cannot be overemphasized. If such equipment is not
available some up-and-down soundings with the vessel stopped are essential to accuracy.

The introduction of radio direction-finder stations ashore, and of radio-compasses on
board ship, have given the navigator additional ways of determining his position with a
fair degree of accuracy, but sounding should never be neglected. A vessel equipped
with an echo-sounding apparatus, may depend largely upon continuous soundings to
furnish accurate information as to the vessel’s position. Due to the fact that there are
certain conditions under which radio bearings may be subjected to grave error, the
additional check of sounding in critical places should be carried out. One of the worst
disasters of recent years on the Pacific Coast was due in part to the erroneous interpre-
tation of a radio bearing received from a shore station.

There are pinnacle rocks along the Pacific Coast extending sometimes considerable
distances off the shoreline. The ordinary survey with the leadline cannot be relied
on to locate all these rocks. The Coast and Geodetic Survey has swept some of the
coast with the wiredrag, which is the only known method of detecting them. Vessels
navigating close to shore to avoid the northwesterly winds of summer necessarily incur
the danger of striking one of these uncharted pinnacles.

Wiredrag surveys have been completed, to 1941, slong the coast in the following
areas:

San Clemente Island; Santa Catalina Island; Avila to Point Pinos; Santa Cruz to
Point San Pedro; Golden Gate; western half of Drakes Bay and about 10 miles north
of Point Reyes; off the mouth of Gualala River; Iverson to southern jetty at the entrance
to Humboldt Bay; Klamath River to 8 miles north of Point St. George; off the mouth
of Chetco River; 11 miles south to 5 miles north of Cape Blanco.

The Coast Highway extends close along the shore in numerous places along the
entire length of the Pacific coast. The navigator should take care not to confuse head-
lights of automobiles with aids to navigation.

Fishweirs.—Regulations prescribe that fishing structures and appliances in navi-
gable waters of the United States shall be lighted for the safety of navigation, as follows:

The lights shall be displayed between sunset and sunrise. They shall be placed at each end of the
structure excepting where the inner end terminates in such situation that there is no practicable navi-
gation between it and the highwater line of the adjacent coast, in which case no inner light shall be
displayed. The outer light shall be white and the inner light shall be red. The size, capacity, and man-
per of maintenance of the lights shall be such as may be specified in the War Department permit author-
izing the erection of the structure or appliance.

When several structures or appliances are placed on one line with no navigable passage between
them, they will be considered, for lighting purposes, s one structure.
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LOCAL SERVICES

Pilots will be found cruising off the port of San Francisco. Pilots are available at
most of the other ports, but do not cruise off the entrances. Vessels desiring pilots are
urged to radio ahead, and state probable time of arrival off the entrance. Extracts from
the laws governing pilotage will be found under the headings of the various localities.

Towbosdts are available at all the principal ports, but as a rule no longer cruise off
the entrances. Arrangements for towboats should be made by radio or telegraph.

Captains of Ports are officers of the U. S. Coast Guard designated by the Com-
mandant to have jurisdiction, under the appropriate District Commanders, over specified
areas. They are charged with the enforcement of certain laws, rules, and regulations
affecting the movements of vessels and cargoes. The offices and districts on the Pacific
coast are listed in the Appendix.

Harbor masters are appointed for the principal ports, and they are listed in the
Appendix.

Supplies.—Vessels usually obtain their supplies in either San Diego, Los Angeles,
San Francisco, Columbia River, or Puget Sound. Coal can be obtained at a number of
points. Fuel oil can be obtained at all the principal ports. Ship-chandler’s stores can be
had at San Diego, San Pedro, San Francisco, Humboldt Bay, Coos Bay, Columbia River,
and Puget Sound, and in limited quantities at several other places.

Repairs..—Extensive repairs to large vessels can be made only in Los Angeles Harbor,
San Francisco Bay, Portland, and Seattle. Small motor boats and yachts can be hauled
out, and ordinary repairs to machinery can be made at several other places.

Miscellaneous.—For information of any particular kind about a definite locality
refer to the locality in the text.

For general information of a local character, including the addresses of the offices
maintained by different bureaus of the Government, meteorological tables, conversion
tables, etc., refer to the Appendix.
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Chapter 3.—ROUTES AND SAILING DIRECTIONS
DIRECTIONS, SAN DIEGO TO THE STRAIT OF JUAN DE FUCA

Vessels may use the following directions, which give approximately the track fol-
lowed by high-powered steamers plying regularly between San Diego, Los Angeles,
San Francisco, Columbia River, and Puget Sound ports. These courses are used by
such vessels in preference to others farther offshore by reason of the fact that they lead
well within range of the various fog-signals and insofar as possible over depths where
the lead may be used to obtain a check on the position.

Cauntion.—Strict adherence to the recommended courses (track lines shown in red
on sailing charts) might conceivably result in collision in the case of meeting vessels.
This contingency might occur in thick weather on courses. where the distances run are
short. It is recommended, for southbound vessels, that the courses be shaped about
¥ to ¥ mile outside the track lines to pass to the right of northbound traffic.

Low-powered local steamers usually keep close inshore, following in general, the
curves of the land, in order to escape the full effect of wind and sea. In clear weather
strangers may readily follow this inshore track by means of the chart; in thick weather
they are advised not to use it, as the fog-signals are few and far apart, and the currents
variable and uncertain, making detailed local knowledge essential to safety. For that
reason no directions for this track are given.

A detailed description of the coast, including landmarks, dangers, etc., follows
these directions, beginning on page 51.

Directions
Table 1.—SAN DIEGO TO SAN FRANCISCO

CHARTS 5101, 5202, 5302, 5402

Positions True
(Reverse directions in italics—read upward) courses Distances

Degrees Ncult‘x'au
m3i
1. Point Loma Light, bearing 45°, distant 2.4 miles. Chart 5101.

Direct e 320 81. 6

Reverse _ _ _ _ _ oo 140 81. 6
2. Point Fermin Light, bearing 35°, distant 1.9 miles

Direct . o e e 293 56. 0

Reverse. . _ o o o o o e e e e e —— o em e 113 66.0
3. Anacapa Island Light, beanng 202°, distant 1.8 miles. Change to Chart 5202

et o o e e e e e e 291% 61. 2

Reverse. _ _ _ _ _ e 111% 61. 2
4. Point Conception Light, bearing 25°, distant 2 miles.

Dire et o e e 307 . 12. 8

Reeverse o o e e e - 187 12. 8

5. Point Arguello Light, bearing 50°, distant 2.8 miles. Change to Chart 5302.
If bound to San Luis Obispo see Directions, page 96.
reCt o o o o o o e e e e e e e 329% 122

Reverse . e = 149% 121,
6. Point Sur Light, bearing 60°, distant 2.5 miles. Change to Chart 5402. If

bound to Monterey, see Directions, page 108.

[y

Direct e e 336 58. 1
Reverse . . e 156 58. 1
7. Pigeon Point Light, bearing 70°, distant 2 miles.
Direct . e Cmmmemaan 339 36. 6
6

Reverse_ _ _ e e m————————— 159 36.
8. San Francisco Lightship, bearing 55°, distant 1 mile. )

If entering San Francisco Bay, see Directions, page 122.
If bound northward, see Directions, page 45.




ROUTES AND SAILING DIRECTIONS 43

Table 2.—SAN DIEGO TO SAN PEDRO BAY

CHART 510t
Positions True Distan
(Reverse directions in italics—read upward) courses 083
P—
1. Point Loma Light, bearing 45°, distant 2.4 miles. ,
B YT e 323 81. 0
Reverse . _ e e e 143 | 81.0
2. Los Angeles Harbor Light, bearing 270°, distant 300 yards, ‘
|
Table 3.—SAN PEDRO BAY TO SAN FRANCISCO
CHARTS 5143, 5101, 5202, 5302, 5402
1. Los Angeles Harbor Light, bearing 315° distant 0.25 mile. Chart 5101.
) 8 T S 245 3.7
Reverse_ _ _ _ o e e - 065 3.7

2. Point Fermin Light, bearing 35°, distant 1.9 miles,
Continue as per tasble No. 1, from position No. 2 Point Fermin Light, to San
Francisco Lightship.

The following brief summary of the methods actually employed in thick weather,
by the ablest masters on the coast, indicates the methods and precautions by which
safety is assured.

Northbound.—From San Diego to Los Angeles (see table No. 2, above) the condi-
tions are seldom such as to cause any deviation from the track. If uncertain of the
position in approaching San Pedro Bay, steer so as to make sure of being to the eastward
of Los Angeles Harbor Light on outer end of the westerly breakwater. Continue to a
depth of 10 fathoms and then haul to the westward in that depth, and the fog signal
(dinphone) will be made without difficulty.

Crossing toward Anacapa Island Light (table 1, position 3) from Point Fermin,
when bound for San Francisco the possibility of a northerly current setting into Santa
Monica Bay should be borne in mind. There is a didphone fog signal at Anacapa Light.
Having made Anacapa Light, there are no dangers until approaching Point Conception.
Here sounding should be relied vpon to guard against an inshore set, and the depths
should not be shoaled to less than 50 fathoms. From Point Conception, Point Arguello
will readily be made.

The track from Point Arguelle to Point Sur is a long one, on which currents of
considerable velocity are frequently encountered, and to the southward of Point Sur
depths of over 100 fathoms extend so close to the beach that & vessel cannot count on
getting bottom with the lead in time to prevent disaster. Point Sur, therefore, should be
given & wide berth. If, on this track, the weather has not cleared by the time Piedras
Blancas has been reached, the vessel should be hauled out 2° or 3°, and great caution
should be exercised as Point Sur is approached.

The lead should find bottom off Point Sur, but even if it does not, no difficulty should
be experienced in making a landfall northward of Monterey Bay, as the depths shoal very
gradually from the 100-fathom curve to the beach. The track to the lightship may then
be followed by means of sounding.

Vessels equipped with echo sounding apparatus should use this valuable aid to
navigation constantly in conjunction with modern charts for fixing the vessel’s position.
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Detailed local knowledge is necessary for entering the Golden Gate in thick weather,
because of the strong, irregular currents and tide rips. At times, however, it will be
clear within the heads when it is foggy outside. It is well, therefore, to stand in
cautiously as far as lighted bell buoy no. 7; if from that vicinity Pomt Bonita cannot
be seen, the vessel should be anchored until the weather clears.

Southbound.—The courses from the bar to Point Sur are short and should be easy
to make good, especialy as the 100-fathom curve extends well offshore to the northward
of Point Sur, affording ample opportunity for checking the vessel’s position by sounding
as the point is approached.

Likewise, on the long course from Point Sur to Point Arguello, the latter point
may be reached without difficulty. If the lead shows 30 fathoms, haul to a south-
southeast (mag.) course, keeping in that depth, and if the water deepens to over 40
fathoms the vessel will be past the point, and may be hauled up for Point Conception.

Again, in approaching Anacapa Island, soundings may be used to guide the vessel
to within sound of the fog signal. A fix should be obtained off Anacapa Island before
attempting to approach Point Vicente.

Point Vicente, formerly considered the most difficult point to make on the southward
track, is now marked by a light and fog signal. Deep water extends so close to the point
that the navigator will get an echo from his whistle before he gets bottom with the lead.
From Anacapa Island, the course should be shaped to pass a.bout 2 miles off Vicente, and
the lead should be uSed as the point is approached.

Guided by the soundings, Los Angeles Harbor Light can be made after passing
Point Fermin.

Strangers should not attempt to enter Los Angeles inner harbor in thick weather
without a pilot.

Vessels bound from Los Angeles to San Diego usually experience little difficulty
in making Point Loma. If in doubt, the course may be shaped to pick up the 30-fathom
curve to the northward of the point, and that depth followed to the fog signal. The
presence or absence of kelp just inside the 30-fathom curve is a good guide in deciding
whether the vessel is north or south of the point.

Stangers should not attempt to enter San Diego Bay in thick weather without a
pilot.
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Table 4.—SAN FRANCISCO TO STRAIT OF JUAN DE FUCA

CHARTS 5052, 5502, 5602, 5702, 5802, 5902 6002, 6102

45

ositions

True

( Reverse dlrecmms in italics—read upward) courses Distanoes
1. San Francisco Lightship, bearing 55°, distant 1 mile. Chart 5502. Deorees | N
DireCt . e o e e e emaeem 311% 21. 4
Reverse__ _ _ _ _ .. 131% 21 4
2. Point Reyes Light, bearing 45°, distant 1.6 miles
AreCt . _ e e 327 67.7
Reverse . e Pooage 67. 7
3. Point Arena Light, bearing 65°, distant 4.5 miles. Chart 5602 i
Direct . _ e , 340 96. 2
Reverse___ _ _ __ e i 160 96. 2
4. Blunts Reef Lightship, bearing 80°, distant 1.5 miles. Charts 5602 and 5702. '
Dxrec ___________________________________________________________ i 3564 144. 7
Reverse. - o o oo o e e e e e e - i 176Y 144.7
5. Caé)e Blanco Light, bearing 90°, distant 7.5 miles. Charts 5802. 5902, 6002 and '
102 !
DAreCt - o o | 359 320
Reverse. _ . o o o o e e e 179 320
6. Umatilla Reef Lightship, bearing 95°, distant 1 mile. Chart 6102. :
Direct _ - o e e e e e e l 013 16. 1
Reverse. . o o o e e e eeaan 1938 16. 1
7. Cape Flattery Light, bearing 145°, distant 2.7 miles. |
i
Table 5.—SAN FRANCISCO TO COLUMBIA RIVER
CHARTS 5052, 5502, 5602, 5702, 5302, 5002
Proceed as per table 4, San Francisco Lightship o Cape Blanco Light. f !
5. Cape Blanco Light, bearmg 90°, distant 7.5 miles. Charts 5802 and 5902, : [
Direet e ; 00612, 202
18641 202

6. Columbia River Lightship, bearing 90°, distant 0.5 mile.

Table 6.—COLUMBIA RIVER TO THE STRAIT OF JUAN DE FUCA

CHARTS 6002, 8102

1.

Columl]);a River Lightship, bearing 90°, distant 0.5 mile. Charts 6002 and 6102,
Arect _ _ e e

Umatilla Reef Lightship. bearing 85°, distant 1 mile.

Contmue as per table 4, Umatilla Reef nghtsbip to Cape Flattery Light.

347
167

122
122

The following brief summary of the methods actually employed in thick weather by

the ablest masters on the coast indicates the methods and precautions by which safety

is assured:

Northbound.—Taking the departure from Point Bonita, there should be no trouble

in making the lightship and very little in making Point Reyes, if the track is checked

by sounding.

Approaching Point Arena, start sounding when off Gualala and continue until

assured that the ship is not inside the track. Point Arena fog signal will nearly always

be heard north and south of the point, but seldom when abeam if over 2 miles distant.
When within 10 miles of Punta Gorda soundings should be taken as rapidly as
possible, as the depths shoil abruptly; also, with soundings taken infrequently, there
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46 ROUTES AND SAILING DIRECTIONS

is a possibility with wire sounding that the lead will drop in the successive submarine
valleys, entirely missing the shoal areas in between and resulting in the dangerous and
erroneous conclusion that the vessel is wide of the point. If Punta Gorda is passed in
not less than 50 fathoms the vessel will also clear Blunts Reef. If, however, the course is
changed at Cape Mendocino without making the lightship, sounding should be continued
long enough after the change to make certain that the vessel is not behind her reckoning.

Vessels equipped with echo sounding apparatus have a valuable aid in checking the
vessel’s track. However, caution must be exercised not to confuse the various canyons
with consequent erroneous conclusions of the vessel’s position.

After safely passing Blunts Reef Lightship, soundings need not be taken again until
approaching the shoal off Rogue River. Here the bottom should be searched for in the
same manner as in approaching Punta Gorda, as the soundings obtained on this shoal
give a check on the latitude and indicate any change of course necessary in approaching
Orford Reef, 20 miles beyond. If less than 60 fathoms is obtained the ship should be
hauled out at least a point and, in any case, the lead should again be used in approaching
Orford Reef. The lead may find no bottom off the reef, but to the northward of Cape
Blanco bottom, fine, gray sand will be found in 70 to 80 fathoms if the vessel is near the
track.

If bound for the Columbia River the vessel, after passing Cape Blanco, will be within
soundings obtainable with the lead for practically the entire distance. If uncertein of the
position, edge in to a depth of 32 to 35 fathoms anywhere between Cape Meares and
Tillamook Rock and steer northwest in that depth and the fog signel on Tillamook Rock
will usually be heard. At times difficulty may be experienced in hearing this fog signal,
even when passing it in that depth. However, if the vessel keeps outside the 30-fathom
curve she cannot get into trouble, and the change in direction of that curve is a good
indication of the time at which the vessel passes Tillamook Rock. The lightship can
then be made by following the 30-fathom curve.

Vessels bound for the Strait of Juan de Fuca frequently steer one course from Blunts
Reef Lightship, Cape Mendocino, applying to the true course the mean of the magnetic
varigtions. This causes the track to curve away from the shores during the first half of
the distance, approaching them during the remainder. Approaching the strait, if the
position is uncertain, stand in to pick up the 30-fathom curve in the vicinity of Cape
Elizabeth or Destruction Island and follow that depth to make Umatilla Reef Lightship.
Thence the short distance to Tatoosh Island may be traversed without difficulty.

Caution, Carrents.—Mariners are warned that a combination of tidal, non-tidal,
and wind currents may result in a current of considerable velocity along the coast of
Washington. A maximum current of 3.3 knots has been reported.

Southbound.—Taking the departure from Umatilla Reef Lightship steer one
course for Cape Mendocino as described above. Use the lead to pick up Heceta Bank,
as vessels may overrun their distance, particularly during the summer. The time re-
quired in crossing the bank gives a good determination of the vessel’s position at the time
the lead drops again into decp water.

Cape Blanco should be passed with caution. If soundings taken show less than 60
fathoms, haul out parallel to the coast until the depths are increased materially; the
vessel will then be past Cape Blanco. Recent surveys show the area off Cape Blanco to
be of even bottom with the 60-fathom curve 5% miles off the cape.
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Vessels from the Columbia River should use the lead frequently to guard against an
inshore set. Vessels at times have encountered a strong set on or offshore in the region
between Heceta Bank and Cape Arago, when none was apparent farther northward.
Cape Blanco should be rounded as described in the preceding paragraph.

After passing Orford Reef there are no dangers until in the vicinity of Cape Mendo-
cino. Currents setting the vessels directly on or offshore have been reported between
Trinidad Head and Cape Mendocino and for that reason, as the former point is ap-
proached, an occasional deep sounding should be taken, and from the time the vessel is
abreast of Table Bluff the lead or other means of sounding should be used frequently.

This course should lead across the head of a submarine valley about 15 miles
northwest of Cape Mendocino. Here the navigator may lose the bottom (unless
equipped with echo sounding apparatus) as the depths drop off suddenly to 400 fathoms,
but in about 5 miles bottom should again be picked up in about 60 fathoms. Cape
Mendocino is a dangerous point and many vessels have been lost here. The mariner
can not be too careful in rounding this point. The charts now show complete hydro-
graphic surveys of this area, and should be studied carefully with the soundings obtained.
After changing course the sounding should be continued to pick up the submarine
valleys south of the cape. The echo sounding apparatus, used in conjunction with the
modern chart, is an invaluable aid.

Approaching Point Arena, start sounding 10 or 15 miles north of the point, and if
at any time the lead shows 40 fathoms or less, haul out on a south (mmagnetic) course in
not less than 40 fathoms. In this way the fog signal will usually be made; if not, and
the water deepens to 60 fathoms, the vessel will be past the point and the course may
be changed for Point Reyes. Arena Rock, with 2} fathoms over it, i1s only % mile
inside the 30-fathom curve.

Point Reyes fog signal should be made before proceeding beyond it and if the
vessel’s position has been located off Point Arena little difficulty should be experienced
in doing so. But if the vessel has passed wide of Arena without obtaining a fix, caution
is necessary, as the soundings may be misleading. Practically the same chain of sound-
ings can be obtained in the vicinity of Cordell Bank as on the regular track passing
Point Reyes, and vessels, although sounding frequently, have been known to find them-
selves in the midst of the Farallones while still anxiously trying to pick up Point Reyes.
An occasional sounding should, therefore, be taken after passing Point Arena to verify
the distance off land.

In the immediate vicinity of Point Reyes the character of the bottom is a better
indication of the position than are the depths. North of the point the lead will bring
up & muddy substance; south of it, gray sand. This indication is particularly valuable
in the area to the northward and eastward of the point.

Having made Point Reyes fog signal, there should be little difficulty experienced
in making the light vessel, provided the lead is used to check the course.

Detailed local knowledge is necessary for entering the Golden Gate in thick weather,
because of the strong, irregular currents and violent tide rips. At times, however, it
will be clear within the heads when it is foggy outside. It is well, therefore, to stand in
cautiously as far as lighted bell buoy No. 7; if from that vicinity Point Bonita cannot
be seen, the vessel should be anchored until the weather clears.
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Table 7. STRAIT OF JUAN DE FUCA TO SEATTLE AND TACOMA

CHARTS 6102, 6382, 6450, 6450

True

Position
(Reerse directions i tiafics—rend upward) courses | Distances
Degrees Nattical
1. Cape Fiattery Light, bearing 145°, distant 2.7 miles, Chart 6102. miles
Direet o e cmemmmmmam e e 101% 50. 6
Reverse o oo oo e e m——————————————— 281% 50. 6
1A. Swiftsure Bunk Lightship, bearing 30°, distant 1.3 miles.
Direct . e - 105 60. 8
Rewerse . e 288 80. 8
2. Race Rocks Light, bearing 0°, distant 2.2 miles, Charts 6102, 6382. Pass
New Dungeness Light 180° 1.8 miles distant. Head for Old Tower on Ad-
miralty Head.
Direct. ___________________________________________________________ : 100 31.7
Reverse o o e e e 280 81.7
3. Point Wilm Light, bearing 190°, distant 1.5 miles, Chart 6450.
)01 T /U 143 4.7
Reverse e ———————— 523 4.7
4. Marrowstone Peint Light, bearing 233°, distant 0.5 mile. Pass Bush Point
Light abeam, distant 0. 5 mile. Vessels going north to British Columbia
and Alaska via Inside Passage, see Tables 8 and 9 on pages 49 and 50.
Direct oo e 154 9.8
Reverse o oo e e e m— e ——————— e ————n 3384 9.8
5. Double Bluff lighted horn buoy, bearing 64°, distant 0.8 mile
Direct ___________________________________________________________ 136 3.3
__________________________________________________________ 816 8 8
6. Point No Pomt Light, bearing 226°, distant 0.75 mile. :
Dxrect ___________________________________________________________ 158 6. 4
....................................................... ..l sss 6. 4
7. Apple Cove Pomt Light, bearing 248°, distant 1.2 miles.
Dxrect ___________________________________________________________ 178 10. 2
__________________________________________________________ 358 10. 2
8. West Point Light bearing 41°, distant 0.7 mile with Duwamish Head Light
ahead (astern.)
B8 1 T PPN 143 2.0
Reverse ___ oL 328 2.0
9. Fourmile Rock Light, bearing 193°, distant 0.75 mile, Chart 6449.
___________________________________________________________ 114 3.4
.......................................................... 294 8. 4
10. Sesttle, Colman Dock
BOUND TO TACOMA AND BEYOND
8. West Point Light, bearing 41°, distant 0.7 mile.
DireCt . o e e e - 178 4.7
Reverse__ o e e e = 858 4.7
9A. Alki Point Light, bearing 88°, distant 0.9 mile. Pass Point Pully Light 0.3
mile distant. Chart 6460.
Du'ect ___________________________________________________________ 164 12. 0
.......................................................... 844 12.0
10A. Point Roblnson Light, bearing 295°, distant 0.6 mile.
Direct . e e 219 6.5
Reverse o . _ o e 039 8.6
11A. Brown Point Light, bearing 95°, distant 0.8 mile. If bound to Olvmpia and
beyond see page 362.
Direet- . _._ e e e o e e e e mmm e e e e e e e e e e e e m e e 139 2.0
Reverse _ o e 319 2.0

12A. Tacoma, off the wharves.
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Navigation in the Strait of Juan de Fuca is simple in clear weather; the aids to
navigation are numerous, and the chart is a good guide. In thick weather, owing to the
irregularity of the current, strangers should use a pilot. '

The channels in Puget Sound are broad, open, and free from outlying dengers.
In thick weather the use of whistle echos is common by those with local knowledge;
in certain localities, soundings will enable the mariner to check his position.

*The courses given are the usual ones followed by vessels, but a midchannel track
should be followed when it is desired to make the most of a favorable current.

Strangers when overtaken by fog in these waters are advised to anchor, if practi-
cable, or to employ a pilot who may be obtained in Port Angeles or Port Townsend, or
from Seattle on about 12 hours’ noticz. Available anchorages are pointed out under
the descriptions of the various localities. Sailing vessels, except small coasting schooners,
are generally towed in these waters.

Table 8. SEATTLE TO GEORGIA STRAIT VIA ROSARIO STRAIT

CHARTS 6450, 6380

(Rererse dbedlmayi?zsl i'ila‘i!ilu——rem upward} e;rl:rt-’sgs Distances
Proceed as per table 7. Seattle, Colman Dock to Point Wilson.
1. Point Wipe son Light, bearing 190°, distant 1.5 miles, Chart 6450. Degrees Nf::ll:d
Du*ect __________________________________________________________ 326 3.8
Reverse____ e e e 1486 S8
2. Point Partrldge Light, bearing 83°, distant 1.1 miles. Pass Minot Island Light
abeam 1.0 mile distant, Change to Chart 6380.
Direct ...................... e m m e e m e am o ms e m o 002 11. 5
Reverse_ . _ _ ot e e e 182 11. 5
3. Davidson Rock Light, bearing 272°, distant 0.9 mile.
DireCt o o e e cmemcm e mcc e mmmm e ———n 028 5.1
Reverse oo 208 5.1
4. Burrows Island Light, bearing 136°, distant 0.9 mile. Pass Belle Rock Light
abeam, 0.9 mile distant and Black Rock Beacon abeam 0.8 mile distant. If
bound for Bellingham Bay see page 302.
Direct _ _ e 350 7.0
Reverse . e e ———————— 170 7.0
5. Obstruction Passes Light, bearing 260°, distant 1.8 miles. Pass Peapod Rocks
Light abeam 0.4 mile distant.
DAreCt - e m e m e — e —m—mm e 024 3.5
Reverse oo oo e emamcmcmmmemmmmm—m———m——m— e 204 3.6
6. Lawrence Point, bearing 289°, distant 0.8 mile. (Peapod Rocks Light bears
225°, 1.2 miles and Viti Rocks Light bears 109°, 4.2 miles.)
Direct. o e mccaccamcemccmc—amc—an 342 3.5
Reverse_ . e 162 8.8
7. Clark Island, North end, bearing 252°, distant 0.65 mile. Pass Puffin Island
Light abeam 0.4-mile distant.
Dxrect .......................................................... 315 7.3
Reverse o oo e cm——mmmmm 135 7.8
8. Patos Isiand Light, bearing 26214°, distant 3.6 miles. (In range with Saturna
Isiand Light.)
Shapé course up Georgia Strait as desired.

* Note: Becauss of the war emergency (1942) setting up defensive sea arcas, some of the recommended courses are not applicable
for the duration.
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These directions are available for vessels of any draft in clear weather. In thick
weather, strangers are advised to take a pilot. A range should be steered when possible,
80 a8 to insure making the compass courses good.

Between Admiralty Inlet and the entrance to Rosario Strait, the current on the
flood has a tendency to set a vessel eastward toward Whidbey Island; it also sets strongly
through Deception Pass and up Rosario Strait. At night avoid the red sector of Bur-
roughs Island Light to clear Lawson Reef and Dennis Shoal. Through Rosario Strait
the currents run with considerable velocity. Heavy tide rips and swirls are found off
Black Rock, Obstruction Passes, Peapod Rocks, and Lawrence Point.

Table 9. SEATTLE TO GEORGIA STRAIT VIA HARO STRAIT AND
BOUNDARY PASS

CHARTS 6450, 6380

Position True
( Reverse directions in ftalics—read upward) courses | Dirtances

Proceed as per table 7. Seattle, Colman Dock to Marrowstone Point Light.
1. Marrowstone Point Light bearing 233°, distant 0.5 mile. Chart 6450. Pass

Point Wilson Light abeam 0.7 mile distant and Partridge Bank lighted bell Nauticel
buoy abeam distant 1.1 miles. Degrees miles

Direct . o 317 13. 8

187 18. 8

2. Smith Island Light bearing 47°, distant 3.7 miles. Change to chart 6380. Pass
Hein Bank lighted bell buoy abeam 1.5 miles distant.
Direct e m e —————- 322% 17. 2
R 18% 7. 2
3. Lime Kiln Light bearing 52°, distant 1.2 miles. Pass Kellett Bluff Light
abeam 0.45 mile distant.

LD = 1 U 344 11. 8
Reverse_ . _ e memeeee o 184 11. 8
4. Turn Poeint Light bearing 102°, distant 0.8 mile, with Patos Island Light
ahead (astern).
PBmImd through Swanson Channel see courses in Alaska Coast Pilot,
art I.
Direct . el e e ——a 063 10. 0
Reverse_ o el 248 10. 0
5. Saturna Island Light bearing 328°, distant 1.0 mile.
Direct . o e e 039 2.5
218 2.5

Reverse
6. Patos Island Light bearing 129°, distant 1.1 miles.
Shape course up Georgia Strait as desired.

In crossing from Admiralty Inlet to the entrance of Haro Strait the tidal currents
setting to and from Rosario Strait and San Juan Channel, with estimated velocities
of 2 to 3 knots, should be kept in mind. Between Henry Island and Turn Point, and
around Turn Point, there are heavy tide rips on the ebb; and particularly heavy and
dangerous tide rips occur on the ebb between East Point and Patos Jsland and for 2
miles northward in Georgia Strait. The flood from Rosario Strait, which is felt as
soon as the passage between Orcas and Sucia Islands is open, is apt to set a vessel toward
East Point. The ebb in this vicinity sets to the eastward even before Georgia Strait is

well open.



Chapter 4.—SAN DIEGO TO SANTA MONICA BAY

(CHART 5101)

In this chapter, following the description of the coast from San Diego to Santa
Monica Bay, are given the detailed descriptions of the islands lying off that section of
the coast, including San Clemente, Santa Catalina, San Nicolas, and Santa Barbara.
The descriptions of Anacapa, Santa Cruz, Santa Rosa, and San Miguel Islands follow
in the next chapter.

Vessels approaching this locality from the southward in clear weather will make
Table Mountain and the high land in its vicinity, and the Coronado Islands before sight-
ing the landmarks at San Diego.

Table Mountain, shown on Coast and Geodetic Survey Chart 5020, and Hydro-
graphic Office Charts 1149 and 51986, is 2,244 feet high. It is a flat-topped and prominent
mountain, lying in Mexican territory, about 24 miles southeastward of Point Loma, and
about 6 miles inland.

Los Coronados, shown on Coast and Geodetic Survey Charts 5101 and 5020,
and Hydrographic Office Charts 1149 and 5196, lie in Mexican territory, and are a
group of four bare, rocky islands extending 4.5 miles in a west-northwesterly direction,
about 7 miles offshore. The northwestern island, 467 feet high, lies nearly 14 miles 192°
from Point Loma; the southeasternmost and largest is 672 feet high. These islands are
prominent in clear weather. The passage eastward of these islands is commonly used
by steamers.

The two central islets, lying, respectively 0.5 and 0.8 mile westward of the north end
of South Coronado, are small barren rocks, 251 and 101 feet bigh, respectively. The
depths in the vicinity of the Coronado Islands are irregular, and in thick weather or at
night caution must be observed when near them.

South Coronado Island Light, located on the southern end of the island, is shown
from a white cylindrical tower. It is 190 feet above the sea, and is visible 20 miles. It
is obscured from certain directions by both Middle Coronado and North Coronado.

Puerto Cueva Light is shown at the northeastern end of South Coronado Island.
It is 157 feet above the sea, on a white square masonry tower. It is visible from 169° to
341° and has been reported to be visible between 44° and 70°. It is sometimes obscured
by local fog.

Boundary Monumentt is the western initial point of the boundary line between
the United States and Mexico and is marked by a white marble obelisk about 20 feet
high, resting on a pedestal at an elevation of 41 feet above water. The monument stands
about 200 yards from the beach, near the edge of a low table bluff, about 10 miles 142°
from Point Loma Light and is plainiy visible from seaward. Directly northward of this
monument the mesa falls to the low, marshy land southward of San Diego Bay, and to
the eastward the land rises. A stone mound, 365 feet above water marking a second
point of the boundary line, is located about 1 mile eastward of the monument.

$Lat. 32°32.0, Long. 117°07.5: Charts 5101, 51D1A.
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52 BAN DIEGO TO SANTA MONICA BAY {(CHART &01)

Aircraft bombing targets are established from time to time southward from San
Diego Bay entrance. Notices of establishment and removal are given in the Weekly
Notices to Mariners. Vessels should keep clear of the vicinity of these targets.

From seaward.—In clear weather vessels approaching from seaward will raise San
Clemente Island, the southernmost of the Santa Barbara Islands, before the distinguish-
ing features of the coast can be seen. This will check the vessel’s position and indicate
the subsequent shaping of the course for Point Loma. Upon a nearer approach, Cuya-
maca Peak and the high land of the interior, the Coronado Islands, and Point Loma, will
be distinguished. Several aero beacons in the vicinity of San Diego are visible from
seaward.

The farthest offshore dangers are Bishop Rock, and the shoals off San Nicolas
Island. '

Sixtymile Bank (Chart 5020), located about 60 miles southwestward of San Diego
harbor entrance, has a least depth of 53 fathoms. Differences of 3° or more from the
normal magnetic variation have been observed within a radius of 8 miles of this bank.

Bishep Rock (Chart 5101), on which the clipper ship Bishop struck in 1855, has
but 2% fathoms over it and is the shoalest point on Cortes Bank. It is located in lati-
tude 32° 27’ north and longitude 119° 08’ west, about 40 miles southwestward of San
Clemente Island. This rock is the farthest outlying danger on the coast. The currents
in this vicinity are largely non-tidal in character; velocities betwetn 1 and 2 knots have
been mesasured. These currents cause considerable swell and even in moderate weather
the rock usually shows a breaker. Navigators should use great care when in this vicinity.
The rock is marked by a whistle buoy and a special station bucy. In January 1920
the buoy broke adrift and when picked up it was found to have drifted in a direction
142° true at a rate of a little over 0.5 mile per hour.

For about 2.5 miles southeastward of Bishop Rock the bottom is very broken and
the locality should be avoided. About 5 miles northwestward of Bishop Rock is a
9-fathom spot, on which the bottom is extremely broken. Although no breakers have
been reported bere, deep-draft vessels should avoid this spot.

Tanner Bank covers an area about 15 miles long in a west-northwesterly direction,
and is about 5 miles wide. The least depth as far as known is 12 fathoms. The north-
western end of the bank lies about 28 miles southeastward from the eastern end of San
Nicolas Island.

SAN DIEGO BAY AND APPROACHES
(CHART 5105%)

The entrance to San Diego Bay lies about 10 miles northwestward from the bound-
ary between the United States and Mexico. The bay is the best natural harbor south of
San Francisco and affords perfect protection in any weather. The bay is separated
from the ocean by a low, narrow, sand spit, which at its northern end expands to a
width of 1 mile and is nearly divided by Spanish Bight, partly dry at low water.

Point Loma, the western point at the entrance, is the southern point of a ridge
about 400 feet high. It is bare of trees, except in the gullies, and where planted around
the houses built near the summit; otherwise it is sparsely covered with grass, sagebrush,
and cactus. At a distance it is usually raised as an island. Peint Loma Light is shown
from & white skeleton tower on the southern extremity of the point; the light is 88 feet
above the water, and visible 15 miles; the fog signal is a two-tone air diaphone (siren if

*Chart 5105, scale 1:10,000, shows the entrance to the bay and the northern part, including the principal wharves at 8an Diego.
Chart 5107, scale 1:20,000, extends farther offshore, includes the whole bay, and is on a large enough scale for ordinary navigation.
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disabled). A radio beacon equipped for distance-finding is operated at Point Loma
Light.

On a nearer approach the old tower on the highest part of the hill immediately
back of the point will be made out. Other prominent objects along the crest of the ridge
are the radio masts with a large black water tank close by, 2.6 miles northward from the
light, and the glass dome surmounting the main building of the former Theosophical
Institute, 3.3 miles northward from the light.

Heavy kelp extends for over 1.5 miles southward of Point Loma.

North Island is low and flat and is an extensive aviation field. The tower of the
Naval Administration Building at the north point of North Island shows well from the
entrance. The high chimney at the Marine Barracks, on the north side of the bay, is
prominent from the western portion of the bay. An aeronautical light, used for the
control of air craft, is located on top of the Administration Building. It is 92 feet
above the water and is operated intermittently with varying characteristics. These
features and others that are readily identified, are shown on Charts 5105 and 5107 and
afford the navigator means for determining his position frequently.

Ballast Point, low and sandy, projects 0.4 mile northeastward from the eastern side
of Point Loma, 1 mile northward from the lighthouse. Ballast Point Light, shown
from a white square tower attached to dwelling, and buildings, are situated on the
extremity of the point. The light is 34 feet above water; the fog signal is an air dia~
phone (bell if disabled). There is deep water close to the outer end of the point.

A jetty has been built southward from Zufiiga Point, on Zuhiga Shoal, for a distance
of about 7,500 feet. The outer half of this jetty is at present (1941) submerged.

Channels.—The entrance channel, across the bar to Ballast Point, has a project
width of 800 feet and a depth of 40 feet at mean lower low water. The controlling depth
in May 1942 was 40 feet. It is marked by buoys, some of which are lighted, and by a
lighted range.

The bay channel, project depth 35 feet, width 2,200 feet, extends from near Ballast
Point to the turning basin (same project depth) off the municipal piers. The controlling
depth in 1941 was 35 feet. It is well marked by beacons and buoys.

Above San Diego, the South Bay channel (chart 5107) has a project width of 1,500
to 2,500 feet, a depth of 30 feet and a length of approximately 20,000 feet. Tn March
1942, the controlling depth was 30 feet.

The channel to National City and Chula Vista has & project width of 200 feet and a
depth of 20 feet. In June 1941, the controlling depth was 16 feet.

A channel, 0.5 mile long, has been dredged northward from the end of the city
bulkhead at the foot of Date Street to the fish canneries near the municipal airport.
It had a controlling depth of 20 feet in 1941. '

The channel extending into Spanish Bight as far as the bridge was being deepened
in 1941 to a proposed depth of 12 feet.

There is a dredged channel, marked by beacons, for entering Glorietta Bay, Coro-
nado Island. This channel had a controlling depth of 10% feet in 1935. Three sets of
lighted ranges mark the axis of the channel. This channel is used by small pleasure craft

proceeding to the yacht club.

e e e e e - e e — e e A v - e e e mm e e m e e e — — o m L e e e e e o e e e == .

tDate and values to be inserted by the navigator from data in the latest Supplement or Notice to Mariners.
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M SAN DIEGO TO SANTA MONICA BAY (CHART 5i01)

Pilots are ususally employed by strangers. The pilot station is at Ballast Point, and
pilots may be obtained by signaling the light station at Point Loma. If possible,
vessels desiring a pilot should radio ahead, stating the expected time of arrival off the
entrance. The following are extracts from the laws concerning pilotage:

All vessels sailing under enrollment and licensed and engaged in the coasting trade, between the
port of San Diego and any other port of the United States, shall be exempt from all pilotage, unless a
pilot is actually employed.

All foreign vessels and vessels from a foreign port or bound thereto, and all vessels sailing under a
register between the port of San Diego and any other port of the United States, shall be liable for
pilotage.

Towboats.—Gas and Diesel towboats ranging from 50 to 250 horsepower are avail-
able. Rates vary from $5 to $15 per hour. Naval tugs and Coast Guard cutters are
based at San Diego and are available in emergencies.

Quarantine is enforced in accordance with the regulations of the United States
Public Health Service. The quarantine station is at La Playa, and vessels subject to visi-
tation do not go beyond until they have been granted pratique. The boarding boat
meets the vessel between the bar and La Playa.

Customs.—San Diego is the headquarters of the San Diego customs collection
district. The customs offices are located in the Federal Building on F Street, between
State and Union Streets. The customs barge office, maintaining a 24-hour guard service,
is located on the municipal Broadway Pier. Marine documents are issued.

. Immigration.—Immigration officials are stationed at San Diego for the inspection
of passengers and crews of incoming vessels in the foreign trade. Such vessels are boarded
by inspectors at the quarantine pier or in the stream.

Marine Hospital.—The Public Health Service maintains a medical relief station
at 722 Electric Building in charge of a service officer.

Anchorage can be had anywhere in the channel and off San Diego, except in a lane
1,000 feet wide, the center line of which extends southward from the south end of
Atlantic Street (street along west water front of San Diego and leading to the Santa
Fe Railroad wharf) to the ferry wharf at Coronade opposite. Anchorage can be had in
the channel eastward of this lane in depths of 18 to 42 feet. A fairway must be left
clear for passing vessels. Vessels outside the entrance, waiting for a pilot, will find
good anchorage in 36 to 54 feet anywhere eastward of the line joining the bell and
whistling buoys.

The anchorage grounds above the municipal piers are ususally occupied by naval
craft when the fleet is in home waters. Fore and aft mooring is not required and during
slack water the main channel is often partially obstructed by vessels trailing in different
directions.

There i1s a yacht anchorage with depths of from 9 to 14 feet off the yacht club
wharf at Fisherman Point (Roseville).

Harbor regulations are enforced by the port director, with offices in the Harbor
Administration Building near Broadway Pier.

A complete set of harbor regulations may be had upon application to the port
director.

Aircraft warnings.—There is danger of ‘collision between patrol planes and small
boats operating in and out of San Diego. To avoid this, the following measures have
been promulgated by the Commandant, Eleventh Naval District, San Diego, California:
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When patrol planes are operating involving take-off and landings, there will be displayed on a
hangar on the northeast end of North Island the International Danger Flag “U” by day and two ver-
tieal red lights by night.

Bhipping should keep & sharp lookout for patrol pianes at all times whether on the water, taking-
off or landing, and give them a wide berth.

‘When massed flights involving a large number of patrol planes are in progress the take-off or
landing area will be patrolled by boats. By day these boats will display & red flag and by night a red
lantern. The waving of a red flag or red light at an approaching boat is to be construed as & danger
signal. Boats so warned should look for and sight the plane or planes, and alter course as necessary,
preferably hauling immediately to the side of the channel and waiting for a clear time to proceed.

Tides.—The mean range of tide at San Diego is 4.2 feet. The range between
mean lower low water and mean higher high water is 5.8 feet. A range of about 9 feet
may occur at the time of maximum tides. Daily tide predictions for San Diego are
given in the tide tables pubhshed annually in advance by the United States Coast and
Geodetic Survey.

Currents.—The currents set generally in the direction of the channels. In the
vicinity of the entrance, the usual velocity at strength varies frofn ¥ to 3 knots depending
upon the stage of the tide. Westward of Middle Ground north of Ballast Point is an
inshore eddy of 0.1 to 0.3 knot on both fiood and ebb. On the flood the current sets
northwestward over Middle Ground, and on the ebb, in the opposite direction. South-
ward of the end of the jetty there is a slight set toward Zuiiiga Shoal on the ebb. The
average central surface velocity in the channel east of Ballast Point at the time of
strength is about 1% knots. Great care should be taken while passing this point as a
vessel may take a sudden shear caused by a cross current deflected from Ballast Point.

An eddy is usually encountered along the ends of the municipal piers, which makes
docking difficult. The velocity and direction of the eddy are irregular and the greatest
care must be exercised by even the most experienced. Strangers should not attempt
to dock large vessels without a pilot.

For daily predictions of the times of alack water and times and velocities of strength
of current see the Pacific Coast Curreni Tables published in advance annually by the
Coast and Geodetic Survey.

Directions.—Having made the lighted whistle buoy or Point Loma Lighthouse,
proceed as convenient to a position 100 yards eastward of the outside bar lighted bell
buoy, keeping clear of the kelp which extends southward from Point Loma. Then
follow midchannel courses using the chart (5105) as a guide.

SAN DIEGO

‘Wharves.—The depths at the wharves vary from 18 to 33 feet according to the
locality. The municipality maintains two modern piers having a depth alongside of
33 feet at MLILW. They handle practically all of the general cargo of the port.

Toll rates (the charge made on merchandise passing over the city premises) and
wharfage charges (charge made on merchandise left on city premises) vary with the
class of freight. Rates can be had from the port director upon application.

Storage.—There is a one-story warehouse on the waterfront having a capacity of
600,000 cubic feet of storage space. In addition there are two warehouses used for
general storage which are bonded under United States customs.

Supplies.—Fuel oil may be had in any quantity from the oil docks with depths of
26 feet alongside. Arrangements may be made also to fuel from barges. Cosal bunkers
are no longer maintained in San Diego, but coal can be supplied by arrangement.
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Fresh water may be had at the wharves or by water boat. The city water is satis~
factory both for drinking and boiler purposes. Provisions and ship chandlers’ stores
may be had in San Diego.

There is a chart agency of the Coast and Geodetic Survey in San Diego.

Repairs.—There are no graving or floating dry docks in San Diego. There are,
however, several marine railways equipped for the repair of small vessels. The largest
one is of 1,200 tons capacity and takes vessels of 212 feet in length with drafts of 15 feet
forward and 17 feet aft. Vessels up to 30-foot beam, 150-foot length, can be hauled
out at two of the plants.

Communications.—San Diego has direct transcontinental railway connection, and
has communications with points north and south by rail and coasting steamers. There
are complete telegraph, telephone, and radio facilities. It is a port of call for many of the
intercoastal steamship lines. Several aerial transport companies maintain regular air
service with San Diego. The municipal airport is only 1 mile north of the municipal
piers.

Ranges for compass adjustment.—See table in the appendix.

Port Series No. 13 Part 2 covers the port of San Diego.

Winds.—The prevailing winds are from the northwest and west; the heaviest, from
the south and west in winter and early spring. The winds seldom exceed 30 miles per
hour, and shipping is considered safe at all times.

Fogs occur occasionally, there being on the average about 20 dense fogs per year.
These are mostly night fogs, and seldom occur between the hours of 9 a.m. and 6 p.m.

Storm warnings displays of the United States Weather Bureau are shown from the
naval radio station on Point Loma; Broadway Pier; Coronado Hotel boathouse, and
from the tower of the naval administration building on North Island. Day signals only
are shown.

Coronado, a resort opposite San Diego, is of little commercial importance. It is
connected to San Diego by passenger and automobile ferry. The Coronado Hotel is
prominent from seaward and the southern tower is shown on the charts.

National City, on the eastern shore 3.5, miles southward of San Diego, has some
waterborne commerce. There are o municipal pier used by fish packing plants and an
oil company pier at which tankers can dock. There is rail connection with San Diego.

COAST FROM POINT LOMA TO NEWPORT BAY
(CHART 5101)

The stretch of coast between San Diego and San Pedro Bays has been extensively
settled in recent years. There are numerous small towns or resorts along the beach,
with buildings which show up well from seaward. Communication, however, is mainly
by rail, air, and highway. There is at present (1941) little traffic by water to any point
in this region except to Newport Bay which affords an improved entrance for moderate-
sized vessels.

From Point Loma, the coast trends northward for 5.5 miles to the entrance of
Mission Bay, a small lagoon full of shoals and of no importance. The entrance to the
bay is obstructed by breakers at all times and by a fixed bridge which has a vertical
clearance of 7 feet at MHW. 1t is seldom used.

Between Point Loma and Point La Jolla, the coastline is extremely rocky, and
because of the possibility of uncharted rocks, coasting vessels should keep well to seaward
of the kelp beds, which extend in places 2 miles offshore.
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Mission Beach, just north of the entrance to Mission Bay, has an amusement
beach with a roller coaster and prominent buildings, one of which is yellow ochre in
color.

There is an aero beacon 1 mile northeastward of Mission Bay.

About 1.2 miles northward of Mission Bay is an amusement pier with a covered
structure that is prominent.

The first high land northward, about 9 miles from Point Loma, is a rounding rocky
point, 2 miles in length, the seaward termination of a spur from Soledad Mountain, 820
feet high. The southern end of this headland is called False Point and the northern end
is named Point La Jolia. In the vicinity of Point La Jolla, rock cliffs, in which there are
many caves, rise abruptly from the water to a height of 70 or 80 feet. The cottages and
buildings at La Joila and at Pacific Beach, on the north shore of Mission Bay, are
prominent from seaward.

A measured course is situated northward of Point La Jolla. It is 1 nautical mile in
length and the course is 000° true. Each range is marked by two steel towers. The line
of sight intersects the level of the bridge of the average ship at a distance of 4 miles
from the shore. ’

La Jolla has bus connections with San Diego. It is a resort city and has no water-
borne commerce.

The tower of La Valencia Hotel at La Jolla is lighted with a cluster of fixed red neon
lights, and it forms a good mark at night, being visible 10 miles offshore.

About 1 mile to the northward of La Jolla is situated the Scripps Institate devoted
to research work in oceanography and marine biology. The institute maintains a
concrete pier for observation purposes. Immediately northward of the Scripps In-
stitute the bluffs rise to a height of about 300 feet, decreasing gradually for about 5
miles to the northward whence the bluff varies in height from 20 to 80 feet.

Del Mar about 7 miles northward from La Jolla, is a resort town with a pleasure
pier extending out to the surf line. The hotel with many gables is prominent from
the sea. :

From Del Mar the coast extends northward for 31 miles to San Mateo Point, as
a low flat table land with abrupt cliffs seaward, 60 to 130 feet high, with broad, low-
water beaches. The table land is intersected by numerous steep valleys containing
streams that are usually dry in the summer. In the northern portion the high moun-
tain ridges of the interior approach much nearer the coast. This section of the coast is
paralieled by the Pacific Highway and the Santa Fe Railroad.

So'ana Beach, Cardiff-by-the-Sea, and Encinitas are small towns 9, 10, and 11
miles northward from Point La Jolla. There is an aero beacon, very prominent from
seaward, about 1 mile northward from Encinitas. The aluminum colored stand pipe
on the top of the ridge at Leucadia is also prominent.

Carlsbad, 20 miles northward of Point La Jolla, is a summer resort with several
hotels. The tower of the San Diego Army and Navy Academy (shown on chart) is
very distinctive: low white square tower on west end of building.

Oceanside, 22 miles northward of Point La Jolla, is a small town, the buildings of
which are prominent from seaward. There is a pleasure pier built out to the surf line.

There is an aero beacon, prominent from seaward, and a landing field near Fall-
brook Junction, 2 miles northward of Oceanside.

The bridge and trestle work of the railroad crossing Santa Margarita River, 3 miles
northward of Oceanside, are also prominent.

10

15

20

25

30

40



10

15

20

25

30

35

40

45

58 SAN DIEGO TO BANTA MONICA BAY (OHART 5101)

San Onofre Mountain, 1,732 feet in elevation, lies 1 mile from the coast, 12 miles
northwestward of Oceanside and 3 miles eastward of San Mateo Point.

San Mateo Point, terminating in cliffs about 60 feet high is the northern head at
the mouth of San Mateo Creek. Both the San Mateo and San Onofre Creeks are crossed
by trestleworks. ¥rom San Mateo Point to Dana Point, about 8 miles, the land
is higher and more rugged, and is broken by the San Juan Capistrane Valley and San
Juan Creek about 1.5 miles eastward of Dana Point. The railway and Pacific Highway
run along the beach under the bluffs in this stretch of the coast to the San Juan
Capistrano Valley.

There is an aero beacon, prominent from seaward, on San Mateo Point.

San Clemente, 2 miles northward of San Mateo Point, is a small town distributed
over a large area. All the houses are white with red tiled roofs, which make the town
conspicuous from seaward. There is a small pleasure pier at the town.

Dana Point, 54 miles northwestward of Point Loma, is the seaward end of a high
ridge. The spur forming the point ends in a moderately bold sandstone cliff 220 feet
high, with & precipitous broken face, and outlying rocks and ledges extend offshore for
350 yards. San Juan Reck, 10 feet high, is about 50 feet in extent and lies 340 yards
southward of the highest point on the cliff.

There is an aero beacon, prominent from seaward, on the point.

San Juan Capistrano Anchorage, now seldom used, lies 116° from Dana Point,
in about 5% fathoms outside the kelp. Small vessels with local knowledge may anchor
inside the kelp in 3 fathoms about 0.4 mile from the beach with Dana Point bearing
279°.

There are a pleasure pier and several prominent buildings along the beach.

San Juan Capistrano is a small town about 2.5 miles inland. It is the location
of an old mission founded in 1776. Some of the buildings are still in a fair state of
preservation.

From Dana Point to Newport Bay, a distance of 12 miles, the coast is bold,
with rocky cliffs 40 to 100 feet high, which are the seaward ends of ridges transverse to
the coast, separated by narrow, deep valleys. Laguna Beach, s summer resort with a
small pleasure pier, lies midway along this stretch of coast.

Santiago Peak, 5,680 feet high, double-headed, and dark in contrast with the
immediate coast range, is the dominant feature of this part of the coast. It Lies about
17 miles northwestward of Dana Point and is visible about 80 miles.

NEWPORT BAY
(CHART 5108)

Newport Bay is an extensive lagoon which has undergone considerable improvement
in recent years.

Landmarks.—An aero beacon is located on the high ground in back of Lido Island
and about 0.8 mile back from the beach. About 1 mile back from the beach, in this
same vicinity, is a light-colored concrete school building with a high tower. About 4 miles
westward of the jetty, and on the high ground immediately back of the beach, rises a
lone oil derrick, the west timbers of which have been painted white. A half mile north-
ward of this derrick lies a group of concrete reservoir tanks surmounted by a tall black
tank. :
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Channels.—The entrance to the bay lies between two jetties 900 feet apart. The
light on the outer end of the eastern jetty is shown from a gray skeleton tower, 40 feet
above water. The light on the outer end of the western jetty is shown from a black
skeleton tower, 44 feet above water. A fog signal is sounded on an electric siren located
on the western jetty tower. A lighted bell buoy is moored off the western jetty.

The project provides for an entrance channel 20 feet deep and 500 feet wide; a
main channel 20 feet deep and generally 200 feet wide, from the entrance to the western
end of the bay; a yacht anchorage 15 feet deep, 1,200 feet wide, and 1,700 feet long on the
southern side of the main channel midway of the bay; a turning basin 20 feet deep,
approximately 2,000 feet long and up to 1,000 feet wide at the western end of the bay.
In 1941 full project dimensions were obtained except in the turning basin which had
shoaled in the northeastern corner reducing the controlling depth to 15 feet. {In
19____, the controlling depths in the channel were:_________________

Anchorage.—The fishing and ya.chting fleets anchor in either the yacht anchorage
basin or off the western end of town in the turning basin.

The outside anchorage is open, but good holding ground can be had westward of
the pier at Newport Beach in 42 feet, sticky bottom, blue mud.

Wharves.—There are numerous small wharves and landings, practically all for
fishing craft and yachts.

Balboa, Lido, Harbor, and Bay Islands are located in the bay.

Supplies.—Gasoline, water, provisions, and ship chandlery may be obtained.

There is a chart agency of the Coast and Geodetic Survey situated here.

Repairs.—There are facilities for repairing launches and small craft only.

Communication.—There is communication by rail, bus, and motor truck with the
interior; also telegraph and telephone facilities. The city of Santa Ana is situated
about 10 miles back from Newport Bay.

Winds.—Severe storms are rare. The “Santa Ana” is an exceptional wind from the
northeast to eastward, that blows with great violence, although of short duration.
See page 66.

Storm warnings are displayed from a tower at the shore end of the western jetty.

Corona Del Mar is located on the eastern side of the entrance to the bay.

Balboa is the eastern part of the peninsula separating Newport Bay from the sea.
About 1 mile westward of the western jetty is a pier extending about 450 feet from the
beach.

Newport Beach is a continuation westward of Balboa. At a distance of about 2.5
miles from the western jetty there is a pleasure pier with about 30 feet at its face.

The head of a submarine valley extending in a southerly direction, lies close off this
pier. The bottom of this valley is green mud, whereas the ocean bottom is uniformly
fine gray sand.

NEWPORT BAY TO SAN PEDRO BAY
(CHART 5101)

From Newport Bay to Point Fermin, nearly 20 miles, the coast is low with several
lagoons in the vicinity of the beach. The country is treeless and has been largely built
up in recent years. The towns and resorts along the beach are nearly continuous.

{Date and values to be insarted by the navigator from dsta in the latest Supplement or Notice to Mariners.
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Huntington Beach lies about 5 miles northwestward of Newport Bay. There is a
concrete fishing and pleasure pier located here, but no landing facilities. The city is
identified by the numerous oil derricks.

Seal Beach is a city about 7 miles northwestward of Huntington Beach. There is
a short pleasure pier with a small tower at its outer end, and numerous resort structures

situated along the beach.
SAN PEDRO BAY
(CHART 5143)

San Pedro Bay extending from Seal Beach on the east to Point Fermin on the west,
is about 92 miles northwestward of San Diego. On the bay are located the city of Long
Beach and the port-portion of the city of Los Angeles. The districts of San Pedro and
Wilmington form the port of Los Angeles.

Approaching from the southeastward, San Pedro Hill, Point Fermin Light, Los
Angeles Harbor Light, aero beacon near the waterfront at Long Beach, Signal Hill,
and the chimney at Seal Beach are prominent.

San Pedro Hill, 1,479 feet high, is a prominent landmark and the distinguishing
feature for making San Pedro Bay from eastward or westward. It terminates seaward
in steep, rocky cliffs about 60 feet high, with several horizontal terraces between them
and the summit.

Point Fermin, the southeastern extremity of San Pedro Hill, is a bold cliff about
100 feet high. Point Fermin Light is shown from a white square tower on dwelling,
situated near the end of the point. The light is 154 feet above high water and visible
18 miles.

A radio direction-finder station is located near the light.

A rock, with 3 feet over it, lies 0.25 mile 137° from Point Fermin Light and is marked
by a whistle buoy moored about 0.5 mile 150° from the light.

Los Angeles Harbor Light is on the outer end of the breakwater extending from Point
Fermin. It is 73 feet above water, visible 14 miles, and is shown from a white cylin-
drical tower with black pilasters on concrete block foundation; the fog signal is a two-
toned air diaphone. There is a radio-beacon at the light equipped for distance finding.

The aero beacon on the waterfront of Long Beach is on the tower of a building 225
feet above water; the light is visible 17 miles.

Signal Hill rises to a height of 355 feet about 2 miles back from the besch, and is
literally covered by oil derricks by which it is readily recognized.

A high concrete chimney from a power house at Seal Beach affords an excellent
landmark along this section of the coast. It is flood-lighted at night and in clear
weather is visible for 15 miles at sea in the daytime and 12 miles at night.

LOS ANGELES HARBOR
(CHART 5147)

The portion of San Pedro Bay lying just eastward of Point Fermin, which formerly
afforded good shelter only in northerly or westerly winds, has been converted into a
safe harbor in any weather by the construction of two breakwaters. The first extends
In an easterly direction from the eastern end of Point Fermin for a distance of 1,800
yards, thence in a northeasterly direction a farther distance of 1,800 yards. The outer
end of this breakwater is marked by Los Angeles Harbor Light. The second break-
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water begins 755 yards 68%° from the light and extends northeasterly for 4,166
. yards, thence eastward for 2,000 yards. The southwestern end is marked by Les
Angeles East Breakwater West End Light. It is shown from a gray skeleton tower on
concrete base, 42 feet above water; it is visible 12 miles. The fog signal is a diaphragm
horm. A third and final breakwater is under construction. This section begins at
the eastern side of the Long Beach Approach Channel and will extend about 2 miles
in an easterly direction.

San Pedro and Wilmington have extensive traffic, both foreign and coastwise, with
ample facilities for the largest vessels on the Pacific. Provision is being made to take
care of extensive future increases in traffic.

Terminal (formerly Rattlesnake) Island separates Los Angeles inner harbor from
from San Pedro Bay. The island has been extensively improved, and East San Pedro,
opposite San Pedro, handles a considerable amount of the freight passing through the port.

Landmarks.—There are several prominent objects shown on the chart that may be
of use to the navigator. A few of those most easily distinguished are listed below:

A black cylindrical tank bearing a large neon sign, “Ford”’, located on top of a large
building near the Cerritos Channel bridge.

A tall concrete stack south of Fort McArthur, Lower Reservation.

A large stack of the Hammond Lumber Company near berth 225, inner harbor.

See Long Beach for additional landmarks, page 66.

A light is shown from a white house on pile structure southeastward of Pier 1,
which is on the western side of the entrance to Main Channel. A fog signal is sounded
on a siren. A lightis shown from a red house on pile structure southeastward of Reser-
vation Point which is on the eastern side of the entrance to Main Channel. A fog
signal is sounded on a bell.

Channels.—The project provides for an Entrance channel 40 feet deep, 1,000 feet
wide with a Turning Basin, which is 1,500 feet wide and 3,500 feet long; an
Inner Harbor channel 35 feet deep and 1,000 feet wide, with a turning basin at Los
Angeles Harbor 35 feet deep; the East Basin channe}l, from the turning basin for a
distance of 1,150 yards with a depth of 35 feet and a width of 650 feet; Cerritos channel,
connecting Los Angeles and Long Beach Harbors, 35 feet deep over a width of 400 feet.
The channel leading to the West Basin is 30 feet.

In June 1941, the controlling depths were: 40 feet in the entrance channel and
outer harbor turning basin; 35 feet in the main channel, inner harbor turning basin,
east basin channel, Cerritos channel. {fIn_._____._._.____ 19___., the controlling

Fish Harbor, on the southern side of Terminal Island, near its western end, has been
formed by dredging and by the construction of protecting breakwaters. A 20-foot
channel has been dredged from the outer harbor to and along the sea wall along the
northern side of the harbor. In April 1935, the controlling depth was 20 feet in
Fish Harbor channel. This sea wall is lined with canneries and other fish works.
This harbor is intended for the use of fishing craft, and each side of the entrance
is marked by a light.

tDate and values to be inserted by the navigator from data in the latest Supplement or Notice to Mariners,
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There are two breakwaters enclosing Fish Harbor. The outer and newer one
encloses the Yacht Club Anchorage, sometimes referred to as Fish Harbor Extemsion,
which has depths up to 17 feet. The inner breakwater encloses Fish Harbor proper.
There is a light just off the outer end of the new breakwater.

Pilotage.—Pilotage is compulsory except for vessels under 300 gross registered
tons and all vessels under enrollment, and licensed, and engaged in coastwise and inter-
coastal trade between the ports of Los Angeles or Long Beach and any other port of the
United States, while under the control and direction of a pilot duly licensed under
Federsl law.

Pilots.—Vessels are met outside and, if waiting for a pilot, anchor inside the break-
water. The pilot boat flies the Union Jack. The pilots are in the employ of the city
of Los Angeles. A pilot station is maintained at the outer end of Pier 1. A signal
for calling a pilot is one long and one short blast of the whistle.

Towboats,—There are towboats available for any kind of towing. Large vessels
navigating the main channel usually have a towboat in attendance while berthing.

Quarantine.—Quarantine for the port of Los Angeles is enforced in accordance
with the regulations of the United States Public Health Service. The quarantine
station is located on Reservation Point on the eastern side of the entrance to the main
channel.

Customs.—The customhouse is situated in the Post Office and Customhouse
Building on Beacon Street between 8th and 9th Streets, San Pedro.

Immigration.—The United States immigration station for the port of Loos Angeles
is located at berth No. 72, on the western side of the main channel at the foot of Twenty-
second Street, San Pedro.

Hospitals.—The United States Public Health Service maintains a relief station
at the United States Post Office and Customhouse, San Pedro. The San Pedro General
Hospital is at 1305 Sixth Street. There are also numerous public and private hospitals
in the city of Los Angeles.

Anchorage.—The various anchorage areas are shown on chart 5147. Anchoring or
mooring in any channel of the harbor is prohibited unless the vessel is securely moored
both fore and aft. Anchoring or mooring in the Turning Basin is forbidden under all
circumstances. The ‘‘Santa Ana,”’ see page 66, is the only wind dangerous to vessels
anchored inside the breakwater. If not provided with adequate ground tackle and
sufficient swinging room for a long scope of chain, a vessel is liable to drag anchor.
See ‘“‘Surge’ on page 63.

Quarantine Anchorage.—Vessels requiring examination by the quarantine, custom,
or immigration authorities, will anchor in anchorage ‘“H”'.

Explosive Anchorage.—Assignment of location in the Explosive Anchorage is made
by the Captain of the Port. :

Yacht and small craft anchorages.—The area westward of the ship channel adjacent
to Watchorn Basin is used as a yacht anchorage. There are many mooring buoys in
this vicinity. The northern part of west basin, the northern extremity of east basin,
and the shoaler portions thereof are also used by pleasure craft. The yacht club anchor-
age is used for yachts and smsll boats. :

Anchorage Regulations.—The rules and, regulations for anchorages in general are
given below. Complete regulations for all anchorage areas may be obtained from the
Captain of the Port, the Harbor Master, and the District Engineer.
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RULES AND REGULATIONS FOR ANCHORAGES IN GENERAL

1. Except in cases of great emergency, no vessel shall be anchored in the navigable waters of Los
‘Angeles and Long Beach Harbors outside of the anchorage areas hereby defined and established.

2. Anchors must not be placed outside the anchorage areas, nor shall any portion of the hull or
rigging at any time extend outside the boundaries of the anchorage areas.

3. Any vessel anchoring under circumstances of great emergency outside of the anchorage areas
must be placed near the edge of the channel ard in such position aa not to interfere with free navigation
of the channel nor obstruct the approach to any pier nor impede the movement of any boat, and shall
move away immediately after the emergency ceases, or upon notification by the Captain of the Port.

4. No vessels, other than those of the United States Government, shall anchor in any of the estab-
lished anchorage areas nor in any other areas within the outer Los Angeles-Long Beach Harbors, as
defined by the limits of the San Pedro breakwater, the detached breakwater, and the Long Beach

breskwater, nor closer than 1 mile to any point of said breakwaters in the waters seaward thereof,

while carrying, loading, or unloading explosives in quantities in excess of 500 tons. Vessels engaged
in the transportation of explosives in quantities of 500 tons or less may occupy that portion of anchorage
“Cr designated as “Explosives Anchorage’”, subject to the conditions stated in the note following
the description of this anchorage, and in accordance with the rules and regulations.

5. The instructions of the Captain of the Port assigning vessels to parts of anchorage grounds
suitable to their draft; requiring vessels to anchor bow and stern, or with two bow anchors, requiring
shifting the anchorage of any vessel within any anchorage ground for the common safety or convenience;
or for otherwise enforcing these rules and regulations; shall be promptly followed by owners, masters,
and persons in charge of vessels.

6. Permission to anchor in the channels within the limits of Loos Angeles and Long Beach Harbors
may be granted by the Captain of the Port to plants or vessels engaged in recovering sunken property
or in laying or repairing pipe or cable lines legally established, when approved by the United States
district engineer, and to planta or vessels engaged in dredging operations when authorized by the district
engineer. The provisions of this paragraph shall not apply to plants or vessels engaged under the
supervision of the United States district engineer upon works for the improvement of the harbor, but
the district engineer will advise the Captain of the Port in all cases where plant is to be employed under
his supervision.

7. Nothing in these rules and regulations shall be construed as relieving the owner or person in
charge of any vessel or plant from the penalties of the law for obstructing navigation or for obstructing
or interfering with range lights, or for not complying with the navigation laws in regard to lights, fog
signals, or for otherwise violating law.

Harbor Regulations.—Regulations for L.os Angeles Harbor are prescribed by a
board of harbor commissioners. Copies of the harbor regulations may be obtained from
the Harbor Master.

Tides.—The mean range of tide in L.os Angeles Harbor is 3.8 feet. The range
between mean lower low water and mean higher high water is 5.4 feet. A range of about
9 feet may occur at time of maximum tides. Daily tide predictions for Los Angeles Har-
bor are given in the tide table, published annually in advance by the United States
Coast and Geodetic Survey.

Currents,—The tidal currents follow the axis of the channel. These rarely exceed
one knot and are generally negligible.

Surge.—Both Los Angeles and Long Beach Harbors are characterized by short
period oscillations manifested by vertical and horizontal movements which are desig-
nated respectively as seiche and surge. The most persistent and conspicuous oscillation
has a period of approximately one hour. At the entrances to the harbors, the hourly
surge is very prominent, causing velocity variations which at times may be as great as
a knot and which often over-come the lesser tidal current so that the current floods
and ebbs at half hour intervals. Because of the more restricted channel the surge
through the Narrows of the Long Beach Entrance usually reaches a greater velocity
than through the San Pedro Entrance and the hourly variation may sometimes be 1%
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knots or more. The hourly surge together with other oscillations of shorter period and
of more irregular occurrence at times causes a very rapid change both.in the height of
the water and the velocity and direction of the current and may endanger vessels tied
up at the piers. Pilots advise taut lines to reduce the effect of the surge.

Bridges.—No bridges cross the main ship channel. The channel leading to the
western basin is crossed by a bascule railway bridge; borizontal clearance 148.5 feet;
vertical clearance above MHW when closed, 4.9 feet. The Cerritos Channel is crossed
by the Henry Ford Boulevard Bridge, a double-leaf bascule for railway and highway
traffic; horizontal clearance 180 feet; vertical clearance above MHW when closed, 8.9
feet. The Henry Ford Bridge remains closed as follows: week days between 7 a. m. and
8:30 a. m. and between 4 p. m. and 5:30 p. m.; Saturdays between 7 a. m. and 8:30 8. m.;
and between 12 noon and 1:30 p. m. There is a swing bridge close eastward of the
Henry Ford Boulevard Bridge, which has & horizontal clearance of 80 feet and a vertical
clearance of 5.3 feet at MHW when closed.

Bridge regulations.—Operation of the above bridges for passage of vessels is gov-
erned by the following extract from the rules and regulations of the War Department:

2. If the weather conditions are good and sound signals can be heard when a vessel approaches a
drawbridge and desires to pass through the draw—

(a) The person in charge of such vessel desiring to pass shall cause to be sounded, within reasonable
hearing distance of the bridge, repeating if necessary, and in time to give due notice to its operator, three
long distinet blasts of & whistle, horn, or megaphone, or three loud and distinet strokes of a bell

{b) When the draw of the bridge can be opened immediately, the draw tender shall reply by two
long blasts followed by one short distinet blast of a whistle, horn, or megaphone, or by three loud and
distinet strokes of a bell.

(c) When the draw of a bridge cannot be opened immediately, the draw tender shall reply by two
long distinet blasts of a whistle, horn or megaphone or two distinct strokes of 2 bell.  {This signal may
be used by a vessel to countermand its signal to open draw.)

(d) When after a delay, as in 2 (¢) the draw of the bridge can be opened and the vessel still desires
to pass, the draw tender shall give the signal prescribed in 2 (b) above, viz., two long blasts followed by
one short distinct blast of a whistle, horn or megaphone, or three loud and distinct strokes of a bell.

3. When weather conditions prevent hearing sound signals—

(a) The person in charge of a vessel desiring to pass shall swing a white lighted lantern or white
flag, the former by night, the latter by day; the persons signaling to face the drawbridge and swing the
lantern or flag in front of him at arm’s length, in vertical circles.

(b) When the draw of the bridge can be opened immediately, the draw tender shall reply by raising
and lowering a white lighted lantern or white flag, the former by night, the latter by day, the movement
to be vertical.

(c) When the draw of the bridge cannot be opened immediately, the draw tender shall reply by
swinging a red lighted lantern or red flag, the former by night, the latter by day; the person signaling to
face the vessel and swing the lantern or flag in front of him at arm’s length, in vertical circles. (This
signal may also be used by a vessel to countermand its signal to open the draw,)

(d) When, after a delay, as in 3 (¢) the draw of the bridge can be opened and the vessel still desires
to pass, the draw tender shall give the signal deseribed in 3 (b) above, viz., raigsing or lowering a lighted
lantern or flag.

4. When fog prevails by day or by night the draw tender on giving signal (2 (b}, 3 (b), or 3 (d)
above) that draw will be opened, shall toll a bell continuously during the approach and passage of the
vessels.

5. The draw shall be opened with the least possible delay, upon receiving the prescribed signal:
Provided, That the draw span shall not be opened when a trdin is approaching so closely that it cannot
safely be stopped before reaching the bridge, or when a passenger or mail train is approaching within
sight or hearing of the operator of the draw span.

6. Trains, wagons, and other vehicles shall not be stopped on a drawbridge for the purpose of
delaying its opening, nor shall water craft or vessels be s0 manipulated as to hinder or delay the opera-
tion of a draw span, but all passage over, through, or under a drawbridge shall be prompt, to prevent
delay to either land or water traffic.
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7. Tugbosats, launches, barges, and other small and low craft shall lower their poles or masts when-
ever by so doing they can pass under the bridge and the bridge shall not be required to open for such
boats, launches, barges, or other small or low craft.

Directions.—No directions are given. Chart 5147 is sufficient guide for entering
Los Angeles Harbor.

Wharfage.—Wharfage is assessed at the municipal wharves at Los Angeles.

Wharves.—The wharves of Loos Angeles have depths sufficient for the largest
vessels. The East Channel in the Outer Harbor has 40 feet alongside the bulkhead.

Storage.—There are extensive warehouses located in L.os Angeles Harbor.

Supplies.—Fuel oil, water, provisions, and ship chandlery can be had in any
quantity. Fuel oil may be obtained from the oil docks or by barge service. While
but few coal-burning vessels now make the port of Los Angeles, arrangements can be
made for bunkering in the outer harbor. Electric power is available at all important
waterfront facilities.

Lighterage.—There is practically no lighterage at the port of Los Angeles.

Wrecking and Salvage.—The port of Los Angeles is well equipped with wrecking
and salvage facilities. There are a trained salvaging crew and a corps of expert divers
in readiness at all times to render aid in any disaster to shipping along_the west coast,
Mexico, Guif of California, and distant offshore localities.

Repairs.—The port is well equipped with marine repair plants, and repairs of any
magnitude can be undertaken. The largest dry dock has a lifting power of 15,000
tons and will accommodate vessels 575 feet in length. There is a depth of 25 feet over
the blocks at high water, ordinary spring tides. There are no graving docks.

Communications.—Los Angeles Harbor is a port of call for many lines of foreign,
intercoastal, and coastwise steamers. There are rail connections with three trans-
continental lines, and one standard-gage electric line. There are five commercial air
lines in operation at l.os Angeles and vicinity. The many paved highways furnish
adequate bus and truck service to the surrounding territory. There are complete radio,
telegraphic, and telephone facilities.

A Coast and Geodetic Survey District Office is located in room 1426 United States
Post Office and Courthouse in Los Angeles, where complete files of the Coast and
Geodetic Survey charts, coast pilotse tide tables, current tables, and other publications
relating to navigation may be consulted, and information affecting navigation obtained
without charge. The district office is also a sales agency for Coast and Geodetic Survey
publications, including charts.

A United States Branch Hydrographic Office is located at 242 W. Seventh Street,
San Pedro. Bulletins are posted here giving information of value to mariners, who
can also avail themselves of publications pertaining to navigation and correct their
charts from standards. No charge is made for this service.

A United States Coast Guard Office is located in the Post Office Building, Long
Beach. This is the Coast Guard District Headquarters and the office of the Captain
of the Port. See page 374. .

Other Federal activities are given in the Appendix.

Port Series No. 13 Part 1 covers the port of Los Angeles.

There are ¢hart agencies in San Pedro and Los Angeles.

The Harbor Master’s office is located at Berth 88, First Street Wharf.

Ranges for compass adjustment are listed in the Appendix on page 373.

Yacht Clubs.—A list of the larger yacht clubs on the Pacific Coast is given in the
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Fog.—Fogs occur throughout the year, but most frequently during the early spring
and fall months. Ordinarily they are of comparatively short duration, and occur during
the night, clearing before 9 a. m. There have been times, however, when the fog has
hung in the San Pedro Channel for several days. The outer harbor is usually clear of
fog first, then the San Pedro Channel gradually clears.

Winds.—The prevailing winds during the summer are from the northwestward
and in winter from the southward and westward; the heaviest winds for each season
come from the prevailing direction. Southeasterly gales occur occasionally during the
winter.

The only wind that is apt to be destructive is a local wind known as the ‘“Santa Ana”
or desert wind which comes from the northeastward. It is a warm, very dry wind,
blowing furiously and ladened with great clouds of dust. It usually occurs with greatest
force during the fall and winter and is most frequent during the night or early morning
hours, especially the latter. An excessively low humidity, and a very high visibility
for some hours before the desert storm reaches the coastline, are preliminary signs of
its approach. A dark brown dust cloud coming from the northeastward gives a few
minutes warning of its arrival. The barometer gives no warning. A “‘Santa Ana” can
usually be predicted from weather maps made from current weather reports. When an
area of very high barometric pressure develops over the plateau region of Nevada and
northern Arizons with a relatively low area along the southern California coast, a steep
barometric gradient is formed indicating winds from the northeastern quadrant.

Storm signals.—Day and night storm signals of the United States Weather Bureau
are displayed from a steel tower on the roof of a concrete warehouse at the outer end of
Municipal Pier No. 1 in the outer harbor. The Marine Exchange lookout light, main-
tained by the Los Angeles Chamber of Commerce, is a few feet below and close to the
base of the tower and adjacent to the station occupied by local marine observers and
Weather Bureau employees.

LONG BEACH HARBOR

(CHART 5147)

Long Beach Harbor occupies the eastern portion of San Pedro Bay. It is connected
with Los Angeles Harbor by Cerritos Channel. "Bhe distance between the entrances to
the two harbors over San Pedro Bay is only about 4 miles.

A breakwater, 7,300 feet long, has been constructed on the eastern side of the harbor
which protects Long Beach entrance from the south and southeast and forms the outer
harbor. The outer end of the breakwater is marked by Long Beach Breakwater Light,
visible 13 miles, which is shown from a white skeleton tower 51 feet above water. The
fog signal is sounded on an electric siren.

There is a jetty on the western side of outer harbor extending about 600 yards
southward of the bulkhead, then turning to the east-northeastward for about 150 yards.
Lights mark the turn and end of this jetty. .

Landmarks.—An airway beacon is located on the Security First National Bank
Building. It is 225 feet above the water and is visible 17 miles.

The fo .r western stacks, 256 feet high, of the Southern California Edison Power
Plant on the eastern end of Terminal Island, show prominently.
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In the central business district of Long Beach are several buildings of prominence
near the beach, namely, the Ocean Center Building with a yellow tower, near the foot
of Pine Avenue; a yellow hotel tower one block eastward of Ocean Center Building;
a conspicuous white stone tower 0.4 mile eastward of the latter.

Channels.—The approach channel, with a project depth of 45 feet, leads from the
eastern breakwater to the entrance channel, to the inner harbor, with & project depth
of 35 feet and & width of 300 to 500 feet, to a turning basin, 1,100 feet in diameter and
a project depth of 40 feet.

In June 1941, the contrelling depth in Long Beach entrance channel and the inner
harbor turning basin was 35 feet.

Jetties on both sides of the channel to the inner harbor afford additional protection
and prevent rapid silting.

Two channels have been dredged to 35 feet in the outer harbor to the wharves on
the southern side of Seaside Park.

From the turning basin two channels have been dredged in & northeasterly direction
for a distance of 0.7 mile, with depths varying from 32 to 40 feet.

tIn . 19___, the controlling depths in the channels were:_________
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Pilotage.—Pilotage is compulsory except for vessels under 200 gross registered
tons and all vessels under enrollment and licensed and engaged in coastwise or inter-
coastal trade between the ports of Loos Angeles or Long Beach and any other port of the
United States, while under the control and direction of a pilot duly licensed under
Federal law.

Pilots.—The pilots are in the employ of the city of Long Beach.

For the following items refer to Los Angeles on the page as indicated: Towboats
on page 62; Quarantine on page 62; Customs on page 62; Immigration on page 62.

Hospitals see page 62; and the Seaside Hospital located on Fourteenth Street, near
Pacific Avenue. ) )

Anchorage for vessels is found in the outer harbor, which is protected by the break-
water and has excellent holding ground. The anchorage areas described under the
port of Los Angeles on page 62 are also available.

~ Anchoring in the turning basin or any channel in the port of Long Beach is for-
bidden except in case of actual emergency.

Harbor Regulations.—The rules and regulations, as well as the tariff governing
the operation of the port, are practically identical with those in force and effect in Los
Angeles Harbor, and consequently no confusion arises by reason of the fact that vessels
often have part cargo in both ports. The control of the harbor district is vested in a
board of five harbor commissioners appointed by the city manager. Copies of these
rules and regulations may be obtained from the harbor engineer’s office.

Tides.—The mean range of tide in Loong Beach Harbor is 3.7 feet. The range
between mean lower low water and mean higher high water, diurnal range, is 5.3 feet.
A range of about 9 feet. may occur at times of maximum tides. Daily tide predictions
for Los Angeles Harbor are given in the tide tables, published annually in advance by
the United States Coast and Geodetic Survey, and may be computed for Long Beach
by the use of the table of differences and ratios given in that publication.

1Date and values to be inserté1 by the navigatoer from data in the latest Supplement or Notice to Mariners.

10

15

20

25

30

35

40

45



10

15

20

25

30

35

40

45

68 - SAN DIEGO TO SBANTA MONICA BAY (CHART 5101)

Currents.—The tidal currents follow the axis of the channels. They rarely exceed
1 knot, and are generally negligible.

Surge.—Special attention is directed to this topic, described on page 63.

Bridges.—The Henry Ford Boulevard Bridge over the Cerritos Channel is a double-
leaf bascule bridge for railway and highway traffic; horizontal clearance 180 feet; ver-
tical clearance above MHW when closed 8.9 feet. Regulations pertaining to this bridge
are given on page 64.  There is a swing bridge close eastward of the Henry Ford Boule-
vard Bridge, which has a horizontal clearance of 80 feet and a vertical clearance of
5.3 feet at MHW when closed.

Aerial Cables.—Several power lines, approximate vertical clearance 200 feet, cross
the Cerritos Channel near its eastern end.

Directions.—No directions are given. Chart 5147 is sufficient guide for entering
Long Beach Harbor.

Wharfage is assessed at the municipal wharves.

Wharves.—Approximately 959, of the wharves in the inner harbor are privately
owned, while those in the outer harbor are municipally owned. See Channels page 67.

Storage.—There are no storage warehouses nor grain elevators on the waterfront
of Long Beach. 4

Supplies.—Fuel oil, water, provisions, and ship chandlery can be had in any quan-
tity. Fuel oil may be had from the oil docks or by barge service. No coal for bunkering
is available, but may be arranged for in Los Angeles outer harbor,

Lighterage.—There is practically no lighterage at this port.

Salvage and wrecking gear.—See Los Angeles page 65.

Repairs.—The port has a floating drydock of 2,500 tons capacity, with 16 feet over
the blocks at high water, ordinary spring tides. The plant is well equipped to handle
all kinds of repairs. There are slso marine railways for small craft.

Communications.——While the ports of Los Angeles and Long Beach are separate
entities, the traffic facilities are closely interrelated. See page 65.

For the following items refer to Los Angeles on pages 65 to 66: Government Offices,
Port Series, Ranges for Compass adjustment, Fog, Winds, Santa Ana, and Storm Signals.

POINT FERMIN TO FLAT ROCK POINT
{CHART b5148)

From Point Fermin the coast trends in a general westerly direction about 6.5 miles
to Point Vicente, the southwestern termination of San Pedro Hill, and forms the north-
ern shore of San Pedro Channel, see page 71. Between Point Vicente and Flat Rock
Point, the coast curves toward the northward. The coast is free of oﬁlymg dangers and
is well marked by kelp.

A submarine sewer extends 4,978 feet from Whites Point.

Portuguese Bend, a small, unimportant bight, lies 2.3 miles eastward from Point
Vicente. It is used chiefly by fishermen, and a boat landing can be made at times.

Point Vicente is a steep rocky cliff, 120 feet high, white and red in color, with the
red predominating. A low, black rock, awash, lies 250 yards southwestward from the
point, with kelp extending 100 yards farther. A small black, pyramidal rock, 25 feet
high, lies 0.3 mile eastward of Point Vicente, close inshore.

Point Vicente Light*, on a white cylindrical tower, is 185 feet above water and
visible 20 miles. The fog signal is sounded on a chime whistle.

*Lat. 33° 44°.5, Long. 118° 24°.7: Charts 5101, 51014, 5143, 5002, 5020, 9000.
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The Coast Guard maintains a radio station near the light.

Measured course.—A measured mile standardization course has been established
at Point Vicente. The ranges are marked by beacons on shore which bear 34° 40’
when in line.

Palos Verdes Point, 2 miles northwestward of Point Vicente, is a bold bluff point,
120 feet high, rising rapidly to the western extremity of San Pedro Hill. There are no
dangers off the point, but heavy kelp extends out about 0.6 mile.

Lunada Bay is a small bight on the southern side of Palos Verdes Point. Resort
Point forms the southern side of this bay.

Flat Rock Point, 1.7 miles northeastward of Palos Verdes Point, forms the southern
extremity of Santa Monica Bay. A narrow spur protrudes from the otherwise rounded
point. Flat Rock, 6 feet above MHW, and Bit Rock, 5 feet above MHW, lie 175 yards
and 250 yards respectively off the end of the spur.

Bluff Cove is a shallow bight on the southern side of Flat Rock Point. The beach
is covered with boulders.

FLAT ROCK POINT TO SANTA MONICA
(CHART b144)

From Flat Rock Point to Santa Monica the shore is comparatively low, consisting
of sand dunes about 100 feet high, but backed by the high mountains of the Sierra Madre
far in the interior. The shores of Santa Monica Bay are free of outlying dangers, and the
soundings are comparatively shoal, the 10-fathom curve lying as a rule a distance of
about 1 mile from the shore, except at Redondo Beach, where a deep submarine valley,
Redondo Canyon, heads close to the shore and a depth of 10 fathoms is found 400 yards
from the beach.

Landmarks.—There are several prominent objects in this vicinity. About 1 mile
northward of Redondo Beach and about 200 yards inshore is a large abandoned power
house with three huge snrokestacks placed in & line normal to the beach. On Hermosa
Beach there is a 7-story white concrete beach club, surmounted by an elevator pent-
house. An aluminum water tank is on the southern pleasure pier at Venice.

Numerous white tanks and several smokestacks, topped by one much talier than
the others, all lying within the extensive oil refinery area in El Segundo, can readily be
seen from seaward. In the city of Santa Monica an aluminum-painted gas holder and a
terra-cotta office building, surmounted by a tower upon which blazes a huge neon sign,
afford excellent landmarks.

Malaga Cove, just northward of ¥lat Rock Point, sometimes used by small vessels
with local knowledge, affords shelter from all but westerly and southwesterly wiuds,
with which a heavy swell setsin. There is a break in the kelp through which vessels enter
and anchor inside in 6 to 7 fathoms, with the south point of the bight bearing 207°.

Redondo Beach is situated 6 miles northward of Point Vicente. Gasoline and fresh
water may be obtained by small craft alongside a wharf situated immediately southward
of the fishing pier. A yacht basin, with anchorage area protected by a breakwater, is
under construction northward of the municipeal fishing pier.

Submarine oil seepage.—At the head of a deep submarine valley, about 1.5 miles off
Redondo, the water has occasionaily been noticed to be covered with petroleum, the
results of submarine seepage. Gas bubbles have been reported in several locations in
this vicinity. i

GOONHG O—44——-G
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A second seepage 3.5 to 4 miles to the northwestward is more noticeable and more
continuous in action. Globules and large blobs of oil have been seen projected clear of
the water surfacé on calm days. Gas also escapes continuously in large bubbles often
3 to 6 inches in diameter.

Hermosa Beach is a resort town with a pleasure pier about 1.5 miles northward of

" Redondo Beach.

Manhattan Beach is another resort town northward from Redondo Beach. Between
Redondo Beach and Manhattan Beach development of beach property has been so exten-
sive that it is impossible to distinguish the dividing lines between the towns. Thereis a
pleasure pier at Manhattan Beach.

About 2 miles northward of Manhattan Beach is an oil-loading wharf built out to
a depth of 28 feet. About 1,100 yards westward of this wharf is the terminus of the
heavy oil submarine pipe line. A second submarine pipe line for lighter grades of oil
is situated about 1,200 yards 284° from the wharf. There are five mooring buoys in
the vicinity of the end of each of the pipe lines and the wharf, and a bell buoy farther
offshore. The larger tankers are handled offshore and the smaller ones at the wharf.
A foghorn is maintained by the oil company at the end of this wharf.

El Segundo is situated about 1 mile back from the oil wharf. The city has exten-
sive oil refineries. Nearly 100 large white oil tanks located on the high ground are
prominent. :

Airway beacon.—There 1s an airway beacon in El Segundo about 2.5 miles from
the beach.

Nearly a mile northward of the oil-loading wharf, at Hyperion, is a pier carrying
an outfall sewer of the city of Los Angeles; it is built out to 26 feet. Immediately in-
shore from the pier is the purification works consisting of a large brick building. Just
northward of this wharf is & second sewer outfall which extends 5,000 feet seaward.
The turbulence of the discharge is often noticeable, especially in relatively calm seas, so
the end of the sewer is readily avoided.

Playa Del Rey, at the southern end of Ballona Lagoon, is the scene of considerable
real-estate development. The town is conspicuous on account of the completeness of
its street pavement, sidewalks, and curbs.

Venice, situated at the northern end of the lagoon, was built as a resort town, but
within recent years a large number of oil wells have been drilled along the beach in the
southern portion of the town. There are two large pleasure piers with buildings, chutes,
and domes that are conspicuous from the sea. Gasoline and water for small craft may
be obtained here. Venice is a part of the city of Los Angeles.

Santa Monica is a city and seaside resort of importance. The buildings and
structures along the beach are prominent from seaward. There is a large pleasure pier
here, but no water commerce. The pier is built out to about 22 feet; fuel oil, distillate,
and gasoline are available. A breakwater, with a light at each end, 2,000 feet long and
extending parallel to the beach, is 600 feet beyond the outer end of the pier.

Santa Monica Light* is shown from a white lookout tower on Santa Monica Wharf.
It is 95 feet above water, and visible 16 miles. The fog signal, at the end of the wharf,
is sounded on an air diaphone.

Airway beacon.—There is an airway beacon at the Clover Field Airport, Santa
Monica, 2.2 miles from the beach.

*Lat. 34°00:5, Long. 118%2028: Charts 5101, 5101A, 5144, 5002, 3030, 9C00.
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SANTA MONICA TO POINT DUME
(CHART 5101)

The coast from Santa Monica to Point Dume is bold, rocky, and rugged, with steep
cliffs rising abruptly from the water’s edge, thence gradually in 3 or 4 miles, to the sum-
mits of the Santa Monica Mountain Range, about 3,000 feet high, the seaward termina-
tion of which is at Point Mugu 14 miles westward of Point Dume.

Kellers Shelter, 7 miles northeastward of Point Dume, is an open bight which
affords protection from northerly and westerly winds in 5 to 7 fathoms, sandy bottom.
A reef, marked by kelp, extends a short distance offshore about 0.5 mile westward of
the anchorage.

An improved highway extends along the beach on this section of the coast. Head
lights of automobiles standing near the highway frequently are directed toward the sea.

Dume Cove, about 2 miles northeastward of Point Dume, affords protection similar
to Kellers Shelter. The anchorage is abreast the fourth break or arroyo in the cliffs
from Point Dume. It is immediately outside the kelp line, in 6 to 7 fathoms, sand
bottom, with Point Dume bearing 240°. A high railway trestle crosses this gulch and
the grade of the road slopes gradually to the beach eastward from it. Kelp should be
avoided on account of possible dangers. ‘

Point Dume* is the seaward end of a rather low plateau that terminates in a dome-
shaped head, 200 feet high, rising from a bold rocky bluff. The bluff is reddish, with
white cliffs eastward and westward. There is a small rock visible at all stages of the
tide, lying 150 yards southward of the point, and a reef which bares at low tide 150
yards farther out. A lighted whistle buoy is moored 0.5 mile off the point and vessels
must not go inside of it.

Mugu Canyon is a submarine valley with extremely steep slopes running about %
mile offshore from Point Dume, and extending northward roughly parallel to the beach.
Moderately strong currents of a confused directional nature have been observed in the
vicinity of this submarine valley.

OFFSHORE CHANNELS
{CHART 5101)

San Pedro Channel, 17 miles wide, lies between the mainland, Point Fermin to
Point Vicente, and Santa Catalina Island.

Currents have been observed 5 miles south of Los Angeles Harbor Breakwater.
Two periodic currents occur at this location; a tidal current, and a daily current appar-
ently due to a land and sea breeze. Both are rotary, turning clockwise, and each is
weak, having a velocity at strength of about 0.25 knot. The tidal current is very
complicated; but the daily current is simple, maintaining on the average an approxi-
mately constant velocity and shifting direction to the right about 15° each hour. It sets
0° about 9 a. m., 90° at 3 p. m., 180° at 9 p. m., and 270° at 3 a. m.

Currents due to winds and oceanic drifts vary in velocity and direction. The
average current for the five-month period, sets 112° with a velocity of about 0.1 knot.
Currents greater than one knot occur infrequently. The greatest velocity measured
during five months of observations was 1.5 knots.

Outer Santa Barbara Passage is between Santa Catalina and San Clemente Islands.

*Lat. 34°00:0, Long. 118°48:3: Chart 5101, 51014, 5202, 5002, 5020, 9000,
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OFFSHORE ISLANDS

(CHART 5101)

SAN NICOLAS ISLAND

(CHART 5118)

San Nicolas Island lies 53 miles off the nearest point of the coast and is the outer-
most island of the group. It is 43 miles westward of San Clemente and 24 miles south-
westward of Santa Barbara Island. It is 8 miles long in an easterly direction, with an
average width of about 3 miles. The highest point is 890 feet and the island is visible
about 38 miles. From a distance, the island has a gently rounding profile, and there are
no features that can be identified for taking bearings. The western part of the island is
covered with sand, some of which has drifted to the middle northern shore. The re-
mainder of the island is cut by deep arroyos and the top of the mesa is spotted with
patches of burr clover and bunch grass from which about 2,000 head of sheep eke out
an existence. With the exception of the rocky points, the island beaches are all sand.
The island is practically surrounded by kelp. At the western end of the island the kelp
extends westward about 3 miles, covering very irregular bottom. Two reefs lie in the
kelp extending about 1.6 miles westward from the western extremity of the island. In
thick weather great caution must be exercised in approaching fiom westward, and
vessels should in no case pass inside the kelp. No dangers are known to exist outside the
kelp. '

Begg Rock, 15 feet high, lies 8 miles northwestward of the western point of San
Nicolas Island, and is visible about 10 miles in clear weather. There is a reef extending
northward and southward of it a little over 100 yards in each direction. The rock rises
abruptly from 50 fathoms close-to. A lighted whistle buoy is moored about 500 yards
northwaid of the rock.

A bank with 30 to 40 fathoms over it extends 7 miles eastward from the eastern
point of the island. From the 40-fathom curve, the depths increase rapidly to the
eastward and southward. :

An indifferent anchorage may be had on the southern side of the sand spit (0.6
mile in length) on the eastern end of the island. Small craft anchor in 8 fathoms, hard
sand bottom, near the inshore edge of the kelp. Larger vessels anchor farther off shore
in 10 to 17 fathoms, hard sand bottom. The anchorage is often uncomfortable as the
island tends to sphit the westerly seas and they break with equal force on both sides and
meet off the end of the spit in a maelstrom of breakers. This condition tends to move
the sand from the western end of the island and build up the sand spit. After sunset
there is frequently a strong wind blowing off the mesa, making holding difficult. In a
blow, local fishermen are in the habit of leaving this anchorage, considering the anchor-
age at Santa Barbara Island much the better of the two. A landing can usually be made
during the summer months without difficulty at the eastern end on the southern side of
the island.

San Nicolas Island Light*, unwatched, 564 feet above the water, is on the headland
at the easterly end of the island. It is shown from a white structure and is visible
12 miles.

San Nicolas East End Light is shown from a white skeleton tower located on the
sandspit at east end of the island. It is 25 feet above water and is visible 7 miles.

* Lat. 33°13".7 Long. 110°26°.9: Charts 5101, 5101A, 5202, 5113, 5002, 5020, G000,
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San Nicholas North Side Light is located on the northern side of the island, nearly
3 miles from the eastern end. It is 33 feet high, on a white skeleton tower, and is visible
7 miles.

San Nicholas South Side Light is located on the south side of the island, about 2.5
miles from its eastern end, on a white skeleton tower. 1t is 50 feet high and is visible
7 miles.

Anyone using these lights should note the sectors through which they show. These
are indicated on the chart.

A bank (Chart 5101), with depths from 52 to 70 fathoms over it, lies 20 miles south-
ward from the eastern point of the island. The bank extends 9 miles in a rorthwesterly
direction, and has an average width of 2 miles. The least depth that has been found
was 52 fathoms. The bottom is hard with fine gray sand and shells. This bank is
fished extensively during the winter season.

SANTA BARBARA ISLAND
(CHART 5110)

Santa Barbara Island lies about 21 miles westward from the western end of Santa
Catalina Island; it is about 1.5 miles long in a northerly direction, with a greatest width
of about 1 mile. The profile of the island is saddle-shaped, and at a considerable distance
it appears as two islands. The greatest elevation is 635 feet on the southern side of the
saddle, and the island is visible for over 25 miles in clear weather. The shores are bold
and precipitous, and well marked by kelp, which extends to about 10 fathoms at irregular
distances from the shore. Westward, the kelp makes out for over a mile, covering very
irregular bottom, with a sunken rock near the outer and southern edge of the kelp. The
water around the island is deep except where the kelp indicates foul or rocky bottom.
A rocky islet, 300 feet high, known as Sutil Island, surrounded by kelp, lies about 0.5
mile westward from the southern point of the island; its northern face is steep. A
smaller rock, 145 feet high, lies 200 yards offshore about 0.2 mile westward from the
northern point of the island.

A fair anchorage for small craft in the prevailing westerly weather may be had off
the eastern side of the island about 700 yards southeastward of the northeastern point.
Large vessels can anchor off the eastern side of the island within the 30-fathom curve with
hard gray sand bottom.

Santa Barbara Island Light, unwatched, 195 feet above sea level, is on the northern
extremity of the island. It ’s shown from a white structure, and is visible 11 miles.

Santa Barbara Island South End Light, unwatched, 486 feet above sea level, is on
the westerly part of the southern end of the island. It is shown from a white structure,
and is visible 12 miles.

Certain sectors of each of these lights are obscured by the land. Refer to chart.

Osborm Bamk (Chart 5101), 7 miles southward of Santa Barbara Island, is 5 miles
long in a northwesterly direction, and bas an average width of a little over 1 mile.
The least depth found on the bank is 19 fathoms.

About 16 miles 335° from the northern extremity of Santa Barbara Island is
Jocated a submerged pinnacle rock of very small area on which a least depth of 17
fathoms was found.
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74 SAN DIEGO TO BANTA MONICA BAY (CHART 5101)
SAN CLEMENTE ISLAND

NAVAL RESERVATION
(CHART b5111)

Warning.—San Clemente Island is a U. S. Naval Reservation and is closed to the
public. Vessels, except those authorized by the Secretary of the Navy, are prohibited
from approaching within one nautical mile of the low water line of the island.

Caution.—Vessels are warned that the vicinity of this island may be dangerous at
any time on account of naval activities, such as gunfire and bombing. This warning
notice applies to yachts and fishing vessels, as well as to other vessels,

Local magnetic attraction.—Compass deviations of from 1° to 3° from the normal,
have been noted in the vicinity of San Clemente Island.

Seen from a distance, the top of San Clemente appears as a tableland and presents
no definite natural features of value to navigation. Such structures as are shown on
the charts may be identified by their locations and descriptive notes given at their
positions. '

The northeastern side of the island is bold, with rocky cliffs. The water is generally
deep close inshore, and kelp grows close to the beach. On this side of the island, about
6 miles northwestward of Pyramid Head, a prominent white rock lies close inshore.
On the beach inside this rock is a spring of fresh water, which is the only one available
during the dry season.

The southwestern side of the island is more irregular, but is lower and has more
gentle slopes. The kelp here extends several hundred yards offshore, generally to or
beyond the 10-fathom curve. The rocks close inshore and inside of the kelp are numer-
ous, but outside of the kelp line the slope of the bottom is more gradual than on the
other side of the island and there are many places where vessels might safely anchor in
the lee of the island during the northeastern storms, known as ‘“‘Santa Anas’.

Seal Cove, located on the southwestern side of the island, midway between the two
ends, affords a boat landing and an indifferent anchorage for small ¢raft in northwesterly
weather.

PYRAMID COVE
{Naval Reservation, see above.)
(CHART 6117)

.Pyramid Head, the eastern point of San Clemente Island, is about 900 feet high,
sharp, and -jagged; it is a prominent feature in making the island. It is marked by a
light shown from a white structure, 226 feet above the sea, and is visible 12 miles.

Pyramid Cove Buoy, 1 mile southwestward from Pyramid Head Light, marks the
southern limit of a r