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INTRODUCTORY.

DePARTMENT OF COMMERCE,
U. S. Coast AND (FEODETIC SURVEY,
Washington, D. C., July 1, 1922.

This publication covers the coast from Cape Henry to Key West,
including Albemarle and Pamlico Sounds, and is based mainly upon
the work of the United States Coast and Geodetic Survey, including
the results of a special examination during 1921.

This volume covers the same territory as the first edition of Section
D, excepting that the inland waterway from Beaufort, N. C., to Key
West, Fla., has been omitted, as this route is fully described in the
Inside Route Pilot, New York to Key West. The present (second)
edition has been prepared by Commander Paul C. Whitney, hydro-
graphic and geodetic engineer, U. S. Coast and (Geodetic Survey.

Great courtesy has been shown by the United States Engineers,
the Lighthouse Service, and local authorities in furnishing informa-
tion for use in this volume. .

The aids to navigation are corrected to November 1, 1922,

Navigators are requested to notify the Director of the Coast and
Geodetic Survey of any errors or omissions that they may find in this
publication or of additional matter which they think should be in-
serted for the information of mariners.

E. LesTteEr JoNEs, Director.
v



NOTE.

The courses and bearings given in degrees are frue, reading clock-
wise from 0° at north to 860°, and are followed by the equivalent
magnetic value in points in parentheses. (General directions, such as
northeastward, west-southwestward, etc., are magnetic.

Distances are in nawtical miles, and may be converted approxi-
mafely to statute miles by adding 15 per cent to the distances given.

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

Except where otherwise stated, all depths are at mean low water.

Supplements and other corrections for this volume are issued from
time to time and will be furnished free of charge on application to
the Coast and Geodetic Survey, Washington, D. C., provided the
. volume itself has not been superseded by a subsequent edition.

Vi



KNAVIGATIONAL AIDS AND THE USE OF CHARTS.

The Coast and Geodetic Survey is charged with the survey of the
coasts, harbors, and tidal estuaries of the United States and its insu-
lar possessions and issues the following publications relating to these
waters as guides to navigation: Charts, Coast Pilots, Tide Tables, a
catalogue of these publications, and Notice to Mariners, the last
named published weekly by the Bureau of Lighthouses and Coast
and Geodetic Survey.

CHARTS bear three dates, which should be understood by persons
using them: (1) The date (month and year) of the edition, printed
on the late charts below the border in a central position; (2) the
date of the latest correction to the chart plate, printed in the lower
left-hand corner below the border; (3) the date of issue, stamped
below the border and just to the left of the subtitle.

Charts show all necessary corrections as to lights, beacons, buoys,
and dangers, which have been received to the dafe of issue, bein
hand corrected since the latest date printed in the lower left-han
corner. All small but important corrections occurring subsequent to
the date of issue of the chart are published in Notice to Mariners,
and should be applied by hand to the chart immediately after the
receipt of the notices.

The date of the edition of the chart remains unchanged until an
extensive correction is made on the plate from which the chart is
printed. The date is then changed and the issue is known as a new
edition.

When a correction, not of sufficient importance to require a new
edition, is made to a chart plate, the year, month, and day are noted
in the lower left-hand corner.

All the notes on a chart shauld be read carefully, as in some cases
they relate to the aids to navigation or to dangers that can not be
clearly charted.

The charts are various in character, according to the objects which
they are designed to subserve. The most important distinctions are
the following :

1. Sailing charts, mostly on a scale of approximately 3 ;
which exhibit the approaches to a large extent of coast, give tﬁe
offshore soundings and enable the navigator to identify his posi-
tion as he approaches from the open sea. ]

2. General charts of the coast, on scales of yoyps and  poooos
intended especially for coastwise navigation.

‘8. Coast charts, on a scale of 5 , by means of which the navi-
or is enabled to avail himself of the channels for e€htering the
arger bays and harbors. '

. : ; S : ) 1



2 NAVIGATIONAL AIDS.

4. Harbor charts, on larger scales, intended to meet the needs of
local navigation.

Note.—Creneral charts of the Philippine Islands are on scales
Toob oot Toouoo, a0d suohos; coast charts are on scales ypgyps and
To0G00"

Coast Prrors, relating to surveyed waters of the United States,
Porto Rico, Alaska, and the Philippine Islands, contain full nautical
descriptions of the coast, harbors, dangers, and directions for coast-
ing and entering harbors. Similar information relating to Hawaii
is published in Coast Pilot Notes.

Coast Pilots are corrected for important information received to
the date of issue, which is stamped on-the correction sheets accom-
panying the volume. From time to time, as the material accumulates,
supplements are issued, contaiming the more important corrections
since the publication of the volume. The supplements are printed on
one side of the paper only, so that they may be cut and pasted in the
appropriate places in the volume. Supplements and other corrections
for any volume can be furnished, free of charge, on application to
the Coast and Geodetic Survey, Washington, D. C., provided the
volume itself has not been superseded by a subsequent edition.

Tioe TapLes.—The Coast and Geodetic Survey Tide Tables are
issued annually in advance of the yvear for which they are made and
contain the predicted time and height of the tides for each day in
the year at the principal ports of the world, including the United
States and its possessions. A tfable of tidal differences is given by
means of which the tides at more than 3,000 intermediate ports may
be obtained. Separate reprints from the Tide Tables, United States
and foreign ports, are issued for the Atlantic and Pacific coasts of
the United States and its dependencies.

CurrenT TagrLes, which have heretofore been issued as a part of the
Tide Tables, are now published separately as Current Tables, Atlantic
coast of the United States, and Current Tables of the Pacific coast of
the United States.

Acexcies for the sale of the Charts, Coast Pilots, and Tide Tables
of the Coast and Geodetic Survey are established in many ports of
the United States and in some foreign orts. They can also be pur-
chased in the office of the Coast an odetic Survey, Washington,
D. C.,, or any of the field stations. 1f ordered by mail, prepayment is
obligatory. Remittances should be made by postal money order or
express order, payable to the “ Coast and Geodetic Survey.” Postage
stamps, checks, and drafts can not be accepted. The sending of
money in an unregistered letter is unsafe. Only eatalogue numbers
of charts need be mentioned. The catalogue of charts and other pub-
lications of the Survey can be obtained free of charge on application
at any of the sale agencies or to the Coast and Geodetic Survey Office,
‘Washington, D. C. _ y _ T

Oruaer PupLicatrons.—Lists of Lights, Buoys, and other Day--
marks of the United States, its insular gossessions (Philippine Islands
excepted), and the Great Lakes, are published by the Bureau of Light-
houses and may be purchased from .ifs sale agences or from the
Superintendent, of Documents, Washington; D. C. Notice to Mari-.
ners, relating to the same waters, is published weekly by the Bureau
of Lighthouses and Coast and Geodetic Survey. These publications
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can be obtained free of charge on application to the Division of
Publications, Department of Commerce, Washington ,D. C.

TSE OF CHARTS.

Accuracy o CHarrs.—The value of a chart depends upon the
character and accuracy of the survey on which 1t is based, and the
larger the scale of the chart the more important do these become. In
these respects the source from which the information has been com-
piled is a good guide.

This applies particularly to the charts of the Alaska Peninsula,
Aleutian Islandps, Arctic Ocean, and part of Bering Sea and the
Philippine Islands. The early Russian and Spanish surveys were
not made with great accuracy, and until they are replaced by later
surveys these charts must be used with caution.

With respect to these regions the fullness or scantiness of the
soundings is another method of estimating the completeness of a
chart. When the soundings are sparse or unevenly distributed 1t
may be taken for granted that the survey was not in great detail.

A wide berth should therefore be given to every rocky shore or
patch; and this rule should invariably be followed, viz, that instead
of considering a coast to be clear unless it is shown to be foul, the
contrary should be assumed.

With respect to a well-surveyed coast only a fractional part of the
soundings obtained are shown on the chart, a sufficient number bein
seleeted to clearly indicate the contour of the bottom. When the
bottom is uneven the soundings will be found grouped closely to-
gether, and when the slopes are gradual fewer soundings are given.
Each sounding represents an actual measure of depth and location
at the time the survey was made.

- Shores and shoals where sand and mud prevail, and especially bar
harbors and the entrances of bays and rivers exposed to strong tidal
currents 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 entrance 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
abound it is always possible that a survey with lead and line, how-
ever detailed, may have failed to ind 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 or coral heads.

Drepgep CaaNNELS—These are generally shown on the chart by
two broken lines to regresent the side limits of the improvement.
Before completion of the project the depth given is that shown by
the latest survey received from the engineer in charge. After com-
pletion the depth. given is the one proposed to be maintained by re-
dredging when necessary. : -. ' :

The actual depth of a completed channel may be greater than the
charted depth shortly after £~edging, and less when shoaling occurs
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as a result of storms or other causes. Theses changes are of too
frequent occurrence and uncertain duration to chart. Therefore
when a vessel’s draft approximates the charted depth of a dredged
channel the latest information should be obtained before entering.

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.

It should be remembered that whatever plane of reference is used
for a chart there may be times when the tide falls below it. When
the plane is mean low water or mean lower low water there will
generally be as many low waters or lower low waters below those
planes as above them. Also the wind may at times cause the water
to fall below the plane of reference.

Tipar Currexts—In navigating coasts where the tidal range is
considerable, special caution i1s necessary. It should be remembered
that there are indrafts into all bays and bights, although the general
set of the current is parallel to the shore.

The turn of the tidal current offshore is seldom coincident with
the time of high and low water on the shore.

At the entrance to most harbors without important tributaries or
branches the current turns at or soon after the times of high and
low water within, The diurnal inequality in the velocity of current
will be proportionately but half as great as in the height of the
tides. Hence, though the heights of the tide may be such as to
cause the surface of the water to vary but little in level for 10 or 12
hours, the ebb and flow will be much more regular in occurrence.

A swift current often ocecurs in narrow openings between two
bodies of water, because the water at a given instant may be at
different levels.

Along most shores not seriously affected by bays, tidal rivers, etc.,
the current usually turns soon after high ang low waters.

Where there is a large tidal basin with a narrow entrance. the
strength of the current in the entrance may occur near the time of
high and low water, and slack water at about half tide, outside.

he swiftest current in straight portions of tidal rivers is usually
in the mid-channel, but in curved portions the strongest current is
toward the outer edge of the curve. :

Counter currents and eddies may occur near the shore of straits,

cially in bights and near points.

mE Rips ANp SwigLs occur in places where strong currents ocecur,
caused by a change in the direction of the current, and especially
over shoals or in places where the bottom is uneven. Such places
should be avoided if exposed also to a heavy sea, especially with the
wind opposin%the current; when these conditions are at their worst
the water is broken into heavy, choppy seas from all directions,
which board the vessel and also make it difficult to keep control
owing to the baring of the propeller and rudder. o

CurrenNT ARROWS On charts show only the usual or mean direction
of a tidal stream or current. It must not be assumed that the direc-
tion of the current will not vary from that indicated by the'arrow.
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In the same manner the velocity of the current constantly varies with
circumstances, and the rate given on the chart is a mean value, cor-
respongding to an average range of tide. At some stations but few
observations have been made.

Fixine Posirion.—The most accurate method available to the
navigator of fixing a position relative to the shore is by plotting, with
a protractor, sextant angles between well-defined objects on the
chart; this method, based on the “ three-point problem ” of geometry,
should be in general use.

In many narrow waters, also where the objects may yet be at some
distance, as in coral harbors or narrow passages among mud banks,
navigation by sextant and protractor is invaluable, as a true posi-
tion can in general be obtained only by its means. Positions by bear-
ings are too rough to depend upon, and a small error in either taking
or1 plotting a bearing might under such circumstances put the ship
ashore.

For its successful employment it is necessary, first, that the objects
be well chosen; and second, that the observer be skillful and rapid
in his use of the sextant. The latter is only a matter of practice.

Near objects should be used either for bearings or angles for posi-
tion in preference to distant ones, although the latter may be more
prominent, as a small error in the bearing or angle or in laying it
on the chart has a greater effect in misplacing the position the longer
the line to be drawn. On the other hand, distant objects should be
used for direction because less affected by a small error or change of
position. '

The three-arm protractor consists of a graduated circle with one
fixed and two movable radial arms. The zero of the graduation is at
the fixed arm, and by turning the movable arms each one can be set
at any desired angle with reference to the fixed arm.

To plot a position, the two angles observed between the three
selected objects are set on the instrument, which is then moved over
the chart until the three beveled edges in case of a metal instrument,
or the radial lines in the case of a transparent or celluloid instrument,
pass respectively and simultaneously through the three objects. The
center of the instrument will then mark the ship’s position, which
may be pricked on the chart or marked with a pencil point through
the center hole.

The tracing-paper protractor, consisting of a graduated circle
printed on tracing paper, can be used as a substitute for the brass or
celluloid imstrument. The paper protractor also permits the laying
down for simultaneous trisl of a number of angles in cases of fixing
unportant positions. - Plain traci paper may also be used if there
are any suitable means of laying off the angles.

. The value of a determination depends greatly on the relative posi-
tions of the objects observed. If the position sought lies on the circle
passing through the three objects, it will be indeterminate, as it will
plot all around the circle. An approach to this condition, which is
called a revolver. must be avoided. In case of doubt select from the
chart three objects nearly in a straight line or with the middle object
nearest the observer. Niar -objects are better than distant ones, and,
n general, up to 90°, the larger the angles the better, remembering
always that large as well as small ang%es may plot on or near the
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circle and hence be worthless. If the objects are well situated, even
very small angles will give for navigating purposes a fair position,
W}ien that obtained by bearings of the same objects would be of little
value.

Accuracy requires that the two angles be simultaneous. 1f under
wayv and there i1s but one observer, the angle that changes less rapidly
may be observed both before and after the other angle and the proper
value obtained by interpolation.

A single angle and a range give, in general, an excellent fix, easily
obtained and plotted. :

Tar CoMmrass.—It is not intended that the use of the compass to
fix the position should be given up; there are many circumstances in
which it may be usefully employed, but errors more readily creep
into a position so fixed. Where accuracy of position is desired,
angles should invariably be used, such as the fixing of a rock or shoal
or of additions to a chart, as fresh soundings or new buildings. In
such cases angles should be taken to several objects, the more the
better; but five objects is a good number, as the four angles thus
obtained prevent any errors.

When only two objects are visible, a sextant angle can be used to
advantage with the compass bearings and a better fix obtained than
by two bearings alone.

Dovnring THE AxNcrLe oN THE Bow.—The method of fixing by
doubling the angle on the bow is invaluable. The ordinary form of
it, the so-called “ bow and beam bearing,” the distance from the
object at the latter position being the distance run between the times
of taking the two bearings, gives the maximum of accuracy and is an
excellent fix for a departure, but does not insure safety, as the object
observed and any dangers off it are abeam before the position is
obtained. -

By taking the bearings at two points and four points on the bow, a
fair position is obtained before the object is passed, the distance of
the latter at the second position being, as before, equal to the distance
run in the interval, allowing for current. Taking afterwards the
beam bearing gives, with slight additional trouble, the distance of the
object when abeam ; such beam bearings and distances, with the times,
should be continuously recorded as fresh departures, the importance
of which will be appreciated in cases of being suddenly shut in by

fog. :

% graphic solution of the problem for any two bearings of the
same object is frequently used. The two bearings are drawn on the
chart, and the course is then drawn by means of the parallel rulers
so that the distance measured from the chart between the lines is equ&i
to the distance made good by the vessel between the times of taking
the bearings. _

Da~ncer AncLE.—The utility of the danger angle in passing out-
lying rocks or dangers should not be forgotten. In employing the
horizontal danger angle, however, charts compiled from early Rus-
sian and Spanish  sources, referred to in a preceding paragraph,
should not be used. : - ,

Sounpings.—In thick weather, when near or approaching the land
or danger, soundings should be taken continuously and at regular
intervals, and, with the character of the bottom, systematically re-
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corded. By marking the soundings on tracing paper, according to
the scale of the chart, along a line representing the track of the ship,
and then moving the paper over the chart parallel with the course
until the observed soundings agree with those of the chart, the ship’s
position will in general be quite well determined.

SvmxER’s MeETHOD.—Among astronomical methods of fixing a
ship’s position the great utility of Sumner’s method should be well
understood, and this method should be in constant use. The Sumner
line—that is, the line drawn through the two positions obtained by
working the chronometer observation for longitude with two as-
sumed Ta,titudes, or by drawing through the position obtained with
one latitude a line at right angles to the bearing of the body as ob-
tained from the azimuth tables——gives at times invaluable informa-
tion, as the ship must be somewhere on that line, provided the
chronometer is correct. If directed toward the coast, it marks the
bearing of a definite point; if parallel with the coast, the distance of
the latter is shown. Thus the direction of the line may often be
usefully taken as a course. A sounding at the same time with the
observation may often give an approximate position on the line. A
verysaccurate position can be obtained by observing two or more stars
at morning or evening twilight, at which time the horizon is well
defined. The Sumner lines thus obtained will, if the bearings of the
stars differ three points or more, give an excellent result. A star or
planet at twilight and the sun afterwards or before may be com-
bined ; also two observations of the sun with sufficient interval to
admit of a considerable change of bearing. In these cases one of the
lines must be moved for the run of the ship. The moon is often
visible during the day, and in combination with the sun gives an
excellent fix. A line of position may also be crossed with a radio com-
pass bearing (see pages 9 and 25.)

Dawcer CurveEs.—The curves of depth will be found useful in
giving greater prominence to outlying dangers. It is a good plan
to trace out with a colored pencil the curve next greater than the
draft of the vessel using the chart, and regard this as a “danger
curve,” which is not to be crossed without precaution.

Isolated soundings shoaler than surrounding depths should be
avoided, as there is always the possibility that the shoalest spot may
not have been found.

Cavrion 1IN Using Smarrn-Scare CHarts.—It is obvious that
dangers to navigation can not 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 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 a greater effect in misplacing the position the longer the
line to be drawn. : : :

Disrorrion o¥ PrintEp Crarrs—The paper on which charts are
printed has to be dampened. On drying, distortion takes place from
the inequalities in the paper, which varies with the paper and the
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amount of the original dampening; but it is not sufficient to affect
ordinary navigation. It must not, however, be expected that accu-
rate series of angles taken to different points will always exactly
agree, when carefully plotted upon the chart, especially if the lines
to objects be long. ?[r‘he longer the chart the greater the amount of
this distortion. '

Buovys.—Too much reliance should not be placed on buoys always
maintaining their exact position, especially when in exposed posi-
tions; it is safer, when possible, to navigate by bearings or angles
to fixed objects on shore and by the use of soundings.

Gas Buroys and other unwatched lights can not be implicitly relied
on; the light may be altogether extinguished, or, if intermittent, the
apparatus may get out of order.

LIGHTS.————TKe distances given in the light lists and on the charts
for the visibility of lights are computed for a height of 15 feet for
the observer’s eye. The table of distances of visibility due to height,
published in the Light List, affords a means of ascertaining the effect
of a greater or less height of the eye. The glare of a powerful light
is often seen far beyond the limit of visibility of the actual rays of
the light, but this must not be confounded with the true range.
Again, refraction may often cause a light to be seen farther than
under ordinary circumstances.

When looking for a light, the fact may be forgotten that from aloft
the range of vision is increased. By noting a star immediately over
the light a bearing may be afterwards obtained from the standard
compass.

The actual power of a light should be considered when expecting
to make it in thick weather. A weak light is easily obscured by haze,
and no dependence can be placed on its being seen.

The power of a light can be estimated by its candlepower as given
in the light lists and in some cases by noting how much its visibility
in clear weather falls short of the range due to the height at which it
is placed. Thus a light standing 200 feet above the sea and recorded
as visible only 10 miles in clear weather is manifestly of little bril-
liancy, as its height would permit it to be seen over 20 miles if of sufli-
cient power.

Foe Sienars.—Sound is conveyed in a very capricious way through
the atmosphere. Apart from the wind, large areas of silence have
been found in different directions and at different distances from the
origin of sound signal, even in clear weather. Therefore too much
confidence should not be felt as to hearing a fog signal. The appa-
ratus, moreover, for sounding the signal may require some time be-
fore it is in readiness to act. A fog often creeps imperceptibly to-
ward the land and is not observed by those at a lighthouse until
it is upon them, whereas a vessel may have been in it for many hours
while approaching the land. In such a case no signal may be sounded.
When sound travels against the wind, it may be thrown upward ;
in-such a case a man aloft might hear it when it is inaudible on
deck. The conditions for hearing a signal will vary at the same
station within short intervals of tume; mariners must not, therefore,
judge their distance from a fog signal by the force of the sound and
hmust'_not assume that a sig is not sounding because they do not
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Taken together, these facts should induce the utmost caution when
nearing the land or danger in fog. The lead is generally the only
safe guide and should be faithfully used. (See Radiocompass on

age 25.
P §UBMA)BINE BrLis have an effective range of audibility greater
than signals sounded in air, and a vessel ecglaipped with receiving
apparatus can determine the approximate aring of the signal.
hese signals can be heard also on vessels not equipped with re-
ceiving apparatus by observers below the water line, but a bearing of
the signal can not then be readily determined.

Tioes.—A knowledge of the tide, or vertical rise and fall of the
water, is of great and direct importance whenever the depth at low
water approximates to or is less than the draft of the vessel and
wherever docks are constructed so as to be entered and left near the
time of high water. But under all conditions such knowledge may
be of indirect use, as it often enables the mariner to estimate in ad-
vance whether at a given time and place the current will be running
flood or ebb. In using the tables slack water should not be confounded
with high or low tide nor a flood or ebb current with flood or ebb
tide. In some localities the rise or fall may be at a stand while the
current is at its maximum velocity.

Tae Tipe Tasres published by the Coast and Geodetic Survey
give the predicted times and heights of high and low waters for
most of the principal ports of the world and tidal differences and con-
stants for obtaining t%e tides at all important ports.

PraxE oF REFFRENCE FOR SoUNDINGS oN CHarre.—For the Atlantic
coast of the U¥nited States and Porto Rico the plane of reference for
soundings i1s the mean of all low waters; for the Pacific coast of the
U'nited States and Alaska, with the two exceptions noted below, and for
the Hawaiian and Philippine Islands, it is the mean of the lower low
waters. For Puget Sound, Wash., the plane of reference is 2 feet
below mean lower low water and for Wrangell Strait, Alaska, it is
3 feet below mean lower low water.

Rabpro Compass positions are especially valuable at night during
fog or thick weather when other observations are not obtainable.
For practical navigating purposes radio vibrations may be regarded
as traveling in a straight line from the sending station to the receiv-
ing station. Instruments for determining the bearing of this line are
now available. The necessary observations may be divided into two
zeneral classes; first, where the bearing of the ship’s radio call is
determined by one, two, or more radic stations on shore and the
resulting bearing or position is reported to the vessel (see p. 25, Rapio
SErvice) ; secondly, where the bearings of two or more known shore
radio stations are determined on the vessel itself and plotted as cross
bearings. Ex;;e’riments show that these bearings can be determined
with a probable error of less than 2°, and the accuracy of the result-
\ng position is largely dependent on the skill and care of the observer.
It must be remembered, however, that these lines are parts of great
circles, and if plotted as straight lines on a Mercator chart, a con-
siderable error may result when the ship and shore station are a
long distance apart. The bearings may be corrected for this dis-
tortion or still greater accuracy may be obtained by plotting the
observed bearings on a special chart on the gnomonic projection.
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For plotting radio compass bearings the U. S. Coast and Geodetic
Survey publishes three plotting charts, which may be obtained by
upplication to the Director, Coast and Geodetic Survey, Washington,

C., or the sales agents, price 20 cents each. Full directions for
using them are printed on the reverse side of each chart.

Radio bearings may be combined with position lines obtained from
astronomical observations and used in ways very similar to the well-
known Sumner line when avoiding dangerous shoals or when making
the coast. _

CHANGE oF VArIATION OF THE Compass.—The gradual change in
the variation must not be forgotten in laying down positions by bear-
ings on charts. The magnetic compasses placed on the charts for the
purpose of facilitating plotting become in time slightly in error, and
In some cases, such as with small scales or when the lines are long,
the displacement of position from neglect of this change may be of
importance. The compasses are reengraved for every new edition if
the error is appreciable. Means for determining the mount of this
error are provided by printing the date of constructing the compass
and the annual change in variation near its edge. :

The change in the magnetic variation in passing along some parts
of the coast of the United States is so rapid as to materially affect
the course of a vessel unless given constant attention. This is par-
ticularly the case in New England and parts of Alaska, where the
lines of equal magnetic variation are close together and show rapid
changes in magnetic variation from place to place, as indicated by the
large differences in variation given on neighboring compass roses.

caL Magneric DistorBaNCE.—The term “local magnetic dis-
turbance ” or “local attraction ” has reference only to the effects on
the compass of magnetic masses external to the ship. Observation
shows that such disturbance of the compass in a ship afloat is expe-
rienced only in a few places. _

Magnetic laws do not permit of the supposition that it is the visible
land which causes such disturbance, because the effect of a magnetic
force diminishes in such rapid proportion as the distance from it in-
creases that it would require a local center of magnetic force of an
amount absolutely unknown to affect a compass half a mile distant.

Such deflections of the compass are due to magnetic minerals in the
bed of the sea under the ship, and when the water is shallow and the
force strong the compass may be temporarily deflected when passing
over such a spot, but the area of disturbance will be small, unless
there are many centers near together. ,

The law which has hitherto been found to hold good as regards
local magnetic disturbances is, that north of the magnetic equator the
north end of the compass needle is attracted toward any center of
disturbance ; south ot the maﬁrnetic equator it is repelled}.’ ;

It is very desirable that whenever an area of local magnetic dis-
turbance is noted the position should be fixed and the facts reported
as far as they can be ascertained. , o :

Use or O ror MobiryiNg T ErFregcr oF BreEaxiNg Waves.—
‘Many experiences of late years have shown that the utility of eil for
this purpose is undoubted and the application simple. o ,

The following may serve for the guidance of seamen, whose atten-
tion is called to the fact that a very small gquantity of oil skillfully
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applied ma revent much damage both to ships (especially of the
srlx)agller clasy;eg) and to boats by modifying the acticﬁl of greaking
seas.

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

1. On free waves—i. e., waves in deep water—the effect is greatest.

2. In a surf, or waves breaking on a bar, where a mass of liquid 1s
in actual motion in shallow water, the effect of the o1l is uncertain, as
nothing can prevent the larger waves from breaking under such cir-
cumstances, but even here it is of some service.

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

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

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

6. No experiences are related of its use when hoisting a boat at sea
or in a seaway, but it is highly probable that much time would be
saved and injury to the boat avoided by its use on such occasions.

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

8. For a ship at sea the best method of application appears to be to
hang over the side, in such a manner as to be in the water, small
canvas bags, capable of holding from 1 to 2 gallons of oil, the bags
being pricked with a sail needle to facilitate leakage of the oil. The
oil is also frequently distributed from canvas bags or oakumn inserted
in the closet bowls. :

The position of these bags should vary with the circumstances.
Running before the wind, they should be hung on either bow—e. g.,
from the cathead and allowed to tow in the water. -

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

Liying-to, the weather bow, and another position farther aft. seem
the best places from which to hang the bags, using sufficient line to
permit them to draw to windward while the ship drifts.

9. Crossing a bar with a flood tide, to pour o0il overboard and allow
it to float in ahead of the boat, which would follow with a bag towing
astern, would appear to be the best plan. As before remarked, under
these circumstances the effect can not be so much trusted.

On a bar, with the ebb tide running, it would seem to be useless
to try oil for the purpose of entering.

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

-11. For a boat riding in bad weather from a sea anchor, it is recom-
mended to fasten the bag to an endless line rove through a block on
the sea anchor, by which means the oil can be diffused well ahead of -
the boat and. the bag readily hauled on. board for refilling, if

108136°—22— 2
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USE OF SOUNDING TUBES.

Although of undoubted wvalue as a navigational instrument, the
sounding tube is subject to certain defects which, operating singly
or in combinations, may give results so misleading as to seriously
endanger the vessels whose safety is entirely dependent upon an
accurate knowledge of the depths.

Efforts have been made from time to time by the Coast and Geo-
detic Survey to utilize tubes for surveying operations. The results
obtained, however, have been so unsatisfactory that the general use
of such tubes for surveying work has been discouraged.

In practical tests, carefully made by surveying parties, where up-
and-down casts of the lead were taken with tubes attached to the
lead, errors in the tube amounting at times to as much as 25 per cent
of the actual depths have been noted. FErrors of 10 to 12 per cent of
the actual depth were quite common.

It is also worthy of note that in the great majority of cases the
tubes gave depths greater than the true depths, which, in actual use
in coastwise navigation, would usually have resulted in the conclu-
sion that the ship was farther offshore than was really the case.

There are various types of tubes in common use which are too well
known to require detailed description here. ‘They are all based
on the general principle that air is elastic and can be compressed,
and that if a column of air in a tube be lowered into the water in
such a way that the air can not escape, yet, at the same time, the
pressure of the water can be transmitted to it, the amount by which
the air is compressed furnished a measure of the depth to which it
was lowered.

Theoretically this principle is sound, but when we come to apply
the theory to actual practice certain elements enter which result in
errors in the depth determination. It is important to note that the
amount of these errors depends on the depth; the greater the depth
the greater the numerical value of the error.

'he causes which produce these errors are as follows:

1. In order to give correct results the bore of the tube must be
exactly cylindrical ; in other words, the volume of air in any one inch
of length of the tube must be exactly the same as in an inch in an
other part. But because of the way in which glass tubes are made
it is very difficult to accomplish this. The bore may taper slightly
or vary i1n other ways from a true cylinder. If tapering, the mini-
mum diameter of bore may be at the top, middle, or bottom of the
tube as submerged. If the minimum diameter be at the top, the tube
will register depths less than the actual depths of water, and if at the
bottom the registered depth will be greater than the true depth.

This defect may be detected in a suspected tube by introducing a
small quantity of mercury into the tube and comparing its length at
different points along the bore. For satisfactory results the length
of this column should not vary more than 5 per cent.

2. In order.that even a perfect tube should give accurate results,
the conditions of barometric pressure and air and water temperatures
under which the sounding is being taken must be the same as those
under which the scale for reading the depths was made. - = - =

In making the scale a barometric pressure of 29 inches is usually
assumed as normal. .
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Then, if in actual use, the barometer registers above normal, the air
in the tube is already partly compressed, and when lowered to any
given depth the amount of compression due to water pressure is cor-
respondingly diminished. With a barometer below normal the re-
verse is true, and it therefore follows that when the barometer reads
above normal the tubes will register less than the true depths, whereas
if the barometer reads below mnormal the registered depths will be
greater than the true. The amount of error introduced from this
cause is about 3 per cent of the depth for each inch of barometric
pressure above or below normal.

The density of the air in the tube also depends directly upon its
temperature. Therefore, the difference between the temperature cof
the air in the tube before and after submergence will affect the accu-
racy of the sounding. Where the temperature of the tube in the air
is greater than that of the tube in the water, the depth recorded will
be greater than the actual depth, and, conversely, when the tempera-
ture of the air is lower than that of the water the depth recorded
will be less than the true depth. Also, the temperature of the water
may vary at different depths, so that the actual amount of this error
depends on the difference between the temperatures of the tube in the
air and at the bottom.

The amount of error introduced from this cause is about 1 per cent
of the depth for each 3 degrees Fahrenheit difference in temperature.

3. While the tubes are usually 24 inches long, and the scales are
designed for that length of tube, the manner of closing the upper
end of the tube may introduce an error. The thickness of the caps
used for this purpose varies considerably in different makes of tubes,
even when such caps are made of the same material. This variation
in thickness results in moving the tube slightly up or down in the
scale. Thus, with a thin cap tﬁe_sounding read from the scale will be
too deep; with a thick cap, the sounding read will be less than the
true depth. )

Copper caps put on with sealing wax have been found to vary
sufficiently to produce errors of about 5 per cent of the depth in
depths of 50 to 70 fathoms. Rubber caps seem to be more nearly
uniform and to give better results when new. Rubber, however,
detertorates, and when used too long there is apt to be leakage of air.

‘When removable caps are used care should be taken to see that
they are pushed home thoroughly before sounding.

4. The integrity of the air in the tube should be carefully pre-
served. Kven a sﬁght leakage of air will result in showing a sound-
ing considerably in excess of the true depth.

’essels sometimes approach dangers coming from depths of over
100 fathoms. As they approach, they begin feeling for the bottom,
sounding at infrequent intervals to pick up depths of 75 to 100
fathoms. So long as they get no bottom in such depths navigators
feel secure. But a leaky tube may show no bottom at 100 fathoms
when the ship is actually in much less depths, possibly resulting in
disaster before the error is discovered. _ .

Special precautions should, therefore, be taken on this point. Cop-
per caps sgould be sealed in place with sealing wax, and rubber caps
should be supplied with wire clamps, giving a tight fit.



14 NAVIGATIONAL AIDS.

5. Accumulated salt on the inner surface of the tube will cause the
watermark to creep up and register greater than true depths.

The type of tube exemplified by the well-known Bassnett sounder
is based on the same principle as the ordinary glass tube, but is more
complicated in design. It consists essentially of a metal case con-
taining a glass tube closed at the upper end. Inside the glass tube is
a metal tube, through which the water enters and is trapped by a
valve at the top of the metal tube.

In this device the scale is graduated directly on the glass tube, thus
eliminating those errors due to thickness of cap; but, on the other
hand, the possibility of errors increases directly with the number of
working parts of which the sounder is made.

In using sounders of this type care should be exercised to preserve
perfectly gasketed joints between the bottom of the glass tube and
the metal case and to keep the outlet valve well oiled and water-tight.

Leaking valves and water remaining in the tube before a sounding
is taken will give increased depths, while deficient depths may be
recorded as a result of loss of water through suction at the inlet as
the tube is being reeled in.

The Bassnet type, in common with all other forms of pressure
tube, is subject to the above-described errors due to variations in
temperature and barometric pressure.

It will be noted that wherever the amount of the various errors
can be stated they are all small. Their importance lies in the fact
that two or more of them, acting together, may result in considerable
errors. As already stated, actual experiments show that errors of
10 to 12 per cent are not uncommon and that considerably greater
errors may occur. _ : _

There are certain precautions which can be taken to eliminate or
reduce these errors: _

1. In purchasing tubes a type should be selected which can be used
until broken or lost. The navigator can then make a study of the
results obtained from each individual tube and thus gain a fair idea
of its accuracy under known conditions. This necessitates some per-
manent means of identifying the wvarious tubes used, which may
readily be accomplished in the case of the glass tubes by means of
various colored paints or threads. - _ .

2. Before undertaking the sounding necessary to make any par-
ticular landfall, the vessel should be stopped for an up-and-down cast
of the lead in order to test the accuracg* under the prevailing condi-
tions of the tubes which are to be used. For this purpose 1t is not
necessary to get bottom ; simply run out 60 to 80 fathoms of wire and
then see how closely the tubes register that amount. A number of
tubes can be sent down at one time, and 1t is then possible to select one
or two which register most nearly correct. = I L

It is well to keep a permanent record of the results of each tube
tested. By so doing the navigator will soon obtain valuable informa-
tion as to the performance of the various tubes and the degree to
which they may be trusted. Such a record should, of course, take
into account the various conditions affecting the result. | S

It will be noted that the factors which produce errors may be
divided roughly into three groups: R
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(a) Inherent: Those which occur as a result of permanent defects
in the tube, such as the variation of the bore from a true cylinder,
variation in the thickness of the cap, ete. _

6) External: Those which occur as a result of the conditions
under which the sounding was taken, variations of temperature or
barometric pressure from the normal, etc.

(¢) Accidental: Those which affect a single sounding, due to the
failure of the tube to register properly, leakage of air, loss of water
from leaky wvalves, errors due to the presence of salt in the tube, etc.

These accidental errors are probably the most serious of the three
types, both because they are apt to be larger in amount and because
it is impossible to foresee when they will occur. But, on the other
hand, they occur only as a result of a few known causes, already
enumerated, and therefore by the exercise of proper caution in the
use of the tubes they may be to a large extent eliminated. If the
ordinary glass tube is used, see that the bore is thoroughly dry and
free from salt and that the cap makes a tight fit. If using a sounder,
see that the tube is free from water and that the valves are tight and
well oiled.

And, above all, during the course of the sounding take an occa-
sional up-and-down cast as a check, for that means alone can one
be sure that the proper results are being obtained.

The smallest possible number of tubes should be used. It is ob-
viously much better to use over and over again one tube which is
giving good results than to use a number whose errors are uncertain.
This is particularly desirable where sounders involving valves are
used. : -

If a tube shows no bottom at 100 fathoms, examine the arming to
make sure that the lead actually failed to find bottom.

Finally, beware of overconfidence. Tubes which have been work-
ing properly for a number of soundings suddenly develop errors.
It is chiefly for this reason that they have been discarded for sur-
veylng operations. '

ming that the accidental errors ean be reasonably controlled,
the inherent and external errors present no serious difficulty.

As already indicated, the bore of a tube (or at least of any tube
which is capable of constant use) can be tested with mercury, and
those tubes rejected which show variations in bore greater than about
5 per cent.

Errors due to variations in the thickness of caps can be eliminated
by using a scale graduated for a true length of 24 inches (the length
of the glass tube) and removing the cap before the sounding is read.

Errors due to differences between air and water temperatures can
be reduced to a minimum which can ususally be neglected by immers-
ing the tube, before using, in a bucket of sea water, newly drawn, so
that its temperature has not had time to change. Care should, of
course, be taken to see that no water enters the tube. When this is
done, there may still remain an error due to the difference in tem-
perature of the water at the surface and at the bottom. This may, if
desired, be corrected by sending down a self-registering thermometer
with the lead, but for the ordinary purposes of navigation this is a

refinement which may be ignored.
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There is no ready method available for correcting the error due
to variations in the barometric pressure. The correction should be
applied to the sounding recorded.

It is interesting to note that sounding tubes which give good re-
sults can readily be made from plain glass or metal tubes aboard
ship—gauge glasses, for instance. One end of the.tube is closed with
a cork and sealing wax. A narrow strip of chart paper of uniform
width, on which a line has been ruled with an indelible pencil, is
inserted the entire length of the tube. The paper 1s held in place
by bending the projecting lower end upwaré} along the outside of
the tube and securing it with a rubber band. The height to which
the water rises in the tube will be indicated by the blurring of the
pencil line. -

- If the air column in the tube is 24 inches long, the sounding may
be read from any scale graduated for tubes of that length. If of a
different length, a special scale must be prepared; its graduations,
compared to those of the 24-inch scale, will be proportional to the
comparative lengths of the two tubes.

If certain precautions are taken, these tubes will give results
which compare favorably with commercial tubes. The paper should
be inserted uniformly in the tube, and its upper end, or a mark from
which the measurement is taken, should coincide with the top of the
ailr column. Metal tubes have the advantage of uniform bore, but
if metal tubes are used the paper, in order to insure uniformity,
should be fastened at the upper end when that end is being sealed
and then stretched lightly at the bottom. The depth should always
be read from the dry portion of the paper, as tﬂe wet portion is
subject to considerabﬁ; change in length. : ,

Harbor entrances.—The entrance of every harbor on this stretch of
the coast is more or less obstructed by a shifting sand bar over which
the channel depth is changeable. he channels of the entrances to
the larger and more important harbors are being improved by dredg-
ing, and in some cases by jetties which extend from both sides of the
entrance seaward to deep water outside of the bars. At the improved
entrances more dependence can be placed on the channel depths, as
given in this volume, than on the bars of the harbors not under im-
provement. Masters of vessels bound to the harbors along this coast
should, in cases where the depths given in this valume are approxi-
mately the same as the draft of their vessel, inquire of local pilots
what draft is at the time being taken in and out over the bar.

On the bars not under improvement the buoys are moved from time
to time to indicate the channel; but they are liable to be dragged out
of position and can not always be immediately replaced, so that a
stranger must use the greatest caution. A stranger should, if pos-
sible, select a rising tide for entering any of the harbors on this

The tidal currents have considerable velocity in all of the entrances,
and their direction is affected by the force and direction of the wind;
sailing vessels entering the harbors and sounds require a fair work-
ing breeze during the ebb. = : o , o

- In easterly gales the sea breaks on most of the bars and no stranger
- should then attempt to enter such harbors without the assistance of
a pilot. '
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System of buoyage.—In conformity with section 4678 of the Revised
Statutes of the United States, the following order is observed in
coloring and numbering buoys in the United States waters, viz:

In approaching the channel, etc., from seaward, red buoys, with
even numbers, will be found on the starboard side.

In a.pproacfling the channel, etc., from seaward, black buoys, with
odd numbers, will be found on the port side.

Buoys painted with red and black horizontal stripes will be found
on obstructions, with channel ways on either side of them and may
be left on either hand in passing in.

Buoys painted with white and black perpendicular stripes will
be found in mid-channel, and must be passed close-to to avoid danger.

All other distinguishing marks to buoys will be in addition to the
foregoing, and may be employed to mark particular spots.

Perches, with balls, cages, etc., will, when placed on buoys, be at
turning points, the color and number indicating on what side they
shall be passed.

Nun buoys, properly colored and numbered, are usually placed on
the starboard side, and can buoys on the port side of channels.

Day beacons (except such as are on the sides of channels, which will
be colored like buoys) are constructed and distinguished with special
reference to each locality, and particularly in regard to the back-
ground upon which they are projected.

Aids to navigation.—The lighthouses and other aids to navigation
are the principal guides, and mark the approach and channels to the
important ports. The buoyage accords with the system adopted
in United States waters. The principal coast lights are described in
the text of this volume. For a complete description of all lighted
aids in this volume see the Light List, Atlantic and Gulf Coasts of
the United States, published by the Lighthouse Service, which can be
obtained from the Division of Publications, Department of Com-
merce, Washington, D. C., price 80 cents.

Pilots cruise off the entrances of the principal ports, while at some of
the others they keep a lookout for vessels making the pilot signals
outside the bar. Pgot.age is compulsory for certain vessels entering
from sea, but is not compulsory for the interior waters inside the in-
lets. Pilots for parts og the 1nside route are obtained at the larger
cities and towns along the route. Pilot rates for the entrances are
given in the Appendix. In general, the charge for piloting in in-
terior waters is by special agreement with the pilot.
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UNITED STATES COAST PILOT.
ATLANTIC COAST—SECTION D.

CAPE HENRY TO KEY WEST.

The information contained in this volume, Section D of the
“United States Coast Pilot, Atlantic Coast,” relates to the coast
from Cape Henry to Key West, a distance of over 1,000 miles, em-
bracing the coasts of a part of Virginia, North Carolina, South
Carolina, Georgia, and Florida.

From Cape Henry to Cape Florida the general character of the
coast is low and sandy, backed by woods, the highest land (63 feet)
near the coast being Mount Cornelia, just nbrthward of the entrance
of St. Johns River. The principal harbors lie between Cape Look-
out and St. Johns River, the stretches of the coast northward and
southward of these limits being broken only by a number of unim-
portant inlets.

Between Winyah Bay and St. Johns River the shore is very
broken, the harbors, inlets, and sounds being in many cases but
little over 10 miles apart. This part of the coast has shoals which
extend off from 3 to 8 miles. Cape Hatteras, Cape Lookout, Cape
Fear, Cape Romain, and Cape Canaveral are distinguished for
the distance to which dangerous shoals extend seaward from them.
These shoals are generally sand, shifting to some extent with every
heavy gale; with the strong currents which are found at times, they
form the greatest danger for the navigator while passing along this
coast.

From Cape Florida to Key West the coast is formed by a chain
of small islands, known as Flori,d;’.."Ké‘y%gﬁ and nearly parallel to
which are the Florida Reefs. The harbors along this stretch of
coast are Miami and Key West, and there are a few anchorages
among the keys and reefs. _ S B N _

South of latitude 27° 24" N., and lylbg at a least distance of 49
miles eastward of the coast of Florida, are Great and Little Bahama
Banks and the Bahama Islands; amd southward of the Florida
Reefs, at a least distance of 78 miles, is the island of Cuba. North
and west of these islands and skirting the coast of Florida are the
Straits of Florida, through which fow the waters of the Gulf
Stream. The straits, in conne¢tion with the channels between the
islands, form the northern approach sand entrance to the Gulf of
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(N. C.), Cape Fear River, Winyah Bay, Charleston Harbor, Port
Royal, Tybee Roads and Savannah River, Sapelo Sound, St. Simon
Soumf, umberland Sound, St. Johns River, Miami, and Key West.

Towboats are stationed at Cape Fear River, Winyah Bay, Charles-
ton Harbor, Savannah River, St, Simon Sound (Brunswick), Cum-
berland Sound (¥ernandina), and St. Johns River.

Harbor masters are appointed for the principal ports, and they have
charge of the anchorage and berthing of vessels in their respective
harbors. For harbor masters’ fees see the appendix. The laws
prohibit the dumping of ashes or other materials in the channels.

Navigation laws of the United States are published by the Bureau
of Navigation, Department of Commerce, at intervals of four years,
the present edition being that of 1919. This volume can be obtained
from the Superintendent of Documents, Government Printing Office,
Washington, D. C,, at a price of $1.

National quarantine.—Quarantine for all ports within the limits of
this volume are enforced in accordance with the regulations of the
United States Public Health Service. 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 of by the bureau in ashington, D. C. Every
vessel should be providgd with the quarantine regulations. The
following are the quarantine stations within the limits covered by
this volume: Cape Charles, Va., address Quarantine, Fort Monroe,
Va.; boarding and inspection station, Fort Monroe (Old Point Com-
fort), Va.; Washington, N. C.; Newbern, N. C,; Cape Fear {(South-

ort), N. C.; Charleston, S. C.; Georgetown (South Island), S. C.;
%ort Royal, S. C.; Savannah, Ga.; Brunswick, Ga.; Cuinberland
Sound (Fernandina), Fla.; St. Johns River (Mayport), Fla.; Bis-
cayne Bay (Miami) i?‘la.; Key West, Fla. ‘

Marine hospital.-—infonnation as to relief furnished seamen will be
found in the regulations of the United States Public Health Service,
which can be consulted at all stations of the service. Such stations
are located at ports of any importance, and if not in charge of a serv-
ice officer, relief will be provided by collectors of customs upon appli-
cation. '

The foHowing stations are in charge of a service officer: Norfolk,
Va.; Washington, N. C.; Newbern, N. C.; Beaufort, N. C.; Wilming-
ton, N. C.; Georgetown, S. C.; Charleston, 8. C.; Savannah (marine
hospital), Ga.; Brunswick, Ga.; Fernandina, Fla.; Jacksonville, Fla.;
Key West (marine hospital), Fla. , '

Supplies.—Coal can lge obtained at Newport News, Norfolk, Beau-
fort (N. C.), Wilmington, Charleston, Port Royal, Savannah, Jack-
sonville, and Key West ; fuel oil at the places named, excepting Beau-
fort and Port Royal. Water, provisions, ship-chandler’s stores, and
gasoline can be had at the above cities ané_ at all towns. o

Repairs.—Newport News, Norfolk, Charleston, Savannah, and
Jacksonville are the principal places at which extensive repairs to
the hulls of vessels and machinery of steamers ¢an be made. There
are facilities for repairs at Elizabeth Cit%, ‘Washington, Newbern,
Wilmington, Georgetown, Brunswick, and Key West. Minor repairs
can be made and small craft can be hauled out at several other places.
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Largest dry docks and marine railways.

Iength Depth on
Port. Name. over sill at high | Capacity.
blocks. water.
Feet. Feet. Tons.
Newport News, Va.._ ... ... .ooooioo. Drydoek._ .. ... ___... L. 738 30 foeeeiia--..
NorfolK, Va ... oo ceaeeennn Floating dock. ... ... e 310 17 4,000
Raillway . . ... o.einncceann.- 410 14; 18 4,600
Elizabeth Ci i PO & S [« £ 205 5; 10 800
Washington, N. C...___._ .. ... ___'..... [« U TR 155 |- oeoiananns 600
Newbern, N.C... ... _._ .. _ .. ... ... {..... [ 1« S ) 3 T3 3 R, 500
Wilmington, N. C_.. . _ .. ... ... ... ... .... [ 1 T 175 g; 18 1,200
Goarratown = T o S T (= 7 YOI 110 B T boveeo e
Charleston, 8. C..o.vuvrooeonin e Dry dock {(Government) .. 503 325 e
Floatingdock ... ........ 440 20 8, D00
Savannah, Ga...... ... .. __ ... ____. Railway. ... ..o..o.... 2868 oo iiianns 2, 500
Brunswick, Ga........ ... ... .. ... .. ... [s (< T IR T 12 400
Jacksonville, Fla__.._ .. ... .. _..__._._... Floatingdock .. _.......... 330 20 4, 500
Railway. oo e ... 210 9 1,200
Koy West. ..o meiaamaeceadaeean [ U T el 180 10; 16 1, 00C

~ Fog.—The percentage of fog is highest from March to June, reach-
ing a maximum of 30 per cent of days with fog near the mouth of
Chesapeake Bay in June. This percentage decreases to 10 at Hat-
teras, but fog can be expected as far south as Florida.

Prevailing winds.-——The winds are westerly north of the thirty-fifth

parallel, except in September and October when they are north-
easterly along the entire coast. The westerly winds extend to the
thirtieth parallel from December to April, inclusive. Easterly winds
prevail along the Florida coast. At Key West they are northeasterly,
except during the summer months, when they are southeasterly.
. Northers.—In the winter months heavy northers occur in the vicin-
1ty of the Straits of Florida. They blow generally from northwest
to north, hauling, as a rule, northward and eastward, and rarely
backing. Their approach is nearly always heralded by a heavy bank
of clouds in the northwest, preceded by {ight airs from the contrary
direction, and accompanied by a falling barometer; they commence
with a violent squall, gradually settling to a fresh gale. Vessels
caught in the narrower parts of the straits in these gales are subject
to a most trying sea.

Southeast gales also occur at intervals during the winter months in
the vicinity of the Straits of Florida. They usually commence to
blow at about ENE., freshening rapidly with a falling barometer and
rising thermometer, and hauling southward and eastward, obtain
their greatest force at about southeast.

Storm warnings are displayed by the United States Weather Burean
on the coasts of the United States and the Great Lakes.

The small craft warning.—A red pennant indicates that moder-
atelt{ strong winds that will interfere with the safe operation of small
craft are expected. No night display of small craft warnings is made.

The nortlpb:ast storm warning.—A red pennant above a square red
flag with black center displayed by day, or two red lanterns, one
above the other, displayed by night, indicate the approach of a storm
of marked violence with winds beginning from the northeast.

The southeast storm warning.—A red pennant below a square red
flag with black center displayed by day, or one red lantern displayed
by night, indicates the approach of a storm of marked violence with
winds beginning from the southeast.
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The southwest storm warning.—A white pennant delow a square
red flag with black center displayed by day, or a white lantern below
a red lantern displayed by night, indicates the approach of a storm
of marked violence with winds beginning from the southwest.

T he northwest storm warning.—A white pennant above a square
red flag with black center displayed by day, or a white lantern above
a red lantern displayed by night, indicates the approach of a storm
of marked violence with winds beginning from the northwest.

Hurricane, or whole gale warning.—Two square flags, red with
black centers, one above the other, displayed by day, or two red
lanterns, with a white lantern between, displayed by night, indicate
the approach of a tropical hurricane, or one of the extremely severe
and dangerous storms which occasionally move across the Great
Liakes and Atlantic coast.

These warnings are displayed at all stations on the Atlantic and
Gulf coasts of the United States and on the following islands in the
Atlantic: Jamaica, Turks Island, Bermuda, Haiti, Curacao, Porto
Rico, Virgin Islands of the United States, St. Kitts, Dominica, Bar-
%%(%)os, Trinidad, St. Lucia, St. Vincent, Grenada, Swan Islan(i, and

Juba.

The following are the storm warning display stations within the

limits covered by this volume:

VIRGINIA : Georgia—Continuned.
*Cape Henry. St. Simon Island.
Fort Monroe (Old Point Comfort). Thunderbolt.

 NORTH CAROLINA Tybee.

Beaufort. FLoRIDA :
Coinjock. : Alligator Reef Lighthouse.
Columbia. American Shoal Lighthouse.
Diamond Shoal Light Vessel. Carysfort Shoal Lighthouse.
HEdenton. ' Cocon.
Elizabeth City. Daytona.
Frying Pan Shoal Light Vessel. Eau Gallie.
*Hatteras. Fernandina.
Hertford. : ' Fort Pierce.
*Manteo. . Fowey Rocks Lighthouse.
Morehead City. *Jacksonville.
Newbern. Jupiter.
Oak Island life-saving station. ~ *Key West. )
Southport. Key West, corner Caroline and
Washington. . N Elizabeth Streets. :
*Wilmington. _ Key West, No. 611 Front Street.

SouTH CAROLINA: Mayport.
*Charleston, Melbourne.
Georgetown., ' Miami.
Mount Pleasant. Miami Beach.
Moultrieville. : L New: Smyrna.
North Island. ' ) . Palmetto.
Parris Island (Marine Barrackg). - 8t. Augustine.

) Port Royal. : _ ' Sand Xey. :

GEORGLA : _ N - Bombrero Key Lighthouse.
Brunswick. ] - Stuart. . s
Darien. : ] Titusville, .
Sapelo Istand Lighthouse. ' *West Palm Beach.
*Savannah. ) ) Co o ' )

Note—The Weather Bureau stations at Cape I—Ienry, Va., and

Sand Key, Fla., are equipped for day and night communication with .
passing vessels, The International Code is used by day and the

*At these stations barometers will be cotphred with standdrds.
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Morse Code, flash-light, by night. Messages to or from vessels will
be forwarded to destination. At lighthouses and light vessels warn-
ings are not displayed at night.

WEST INDIA HURRICANES,

These are cyclonic storms with a center of lowest barometer,
around which the wind blows in a more or less circular course (spi-
rally) in a direction contrary to the hands of a watch. At the same
time the storm field advances on a straight or curved track, some-
times with great velocity, and sometimes not more than a few miles
an hour, occasionally appearing to come to a pause in its onward
movements. The estimated velocity on the Atlantic coast between
Hatteras and the island of Cuba is 5 to 15 miles per hour. They
cover simultaneously an approximately circular area from 150 to
500 miles in diameter. At the center, the area of lowest barometer,
which is from 10 to 20 mites in diameter, comparative calm prevails:
the seas within this center are violent and confused, and combined
with the sudden shifts of wind which are encountered as the vessel
passes through the center make this the most dangerous part of the
hurricane and the one to be avoided.

Hurricanes form eastward of the Winward Islands or in the
Caribbean Sea, and take a westerly or northwesterly course. Some
curve gradually northward, passing north of the island of Cuba and
northeasterly along and eastward of the Atlantic coast of the United
States. Others pass over or southward of Cuba and enter the Gulf
of Mexico, and while in the Gulf usually curve northward or north-
eastward so as to strike the coast somewhere between Tampa, Fla.,
and the Rio Grande. Tracks of hurricanes are shown on pilot charts
of the North Atlantic Ocean, published monthly by the Hydro-
graphic Office.

The months during which hurricanes are usually encountered are
June to November; the months of their greatest frequency are Au-
gust, September, and October. During these months mariners should
be on the watch for indications of a hurricane, and should frequently
and carefully observe and record the barometer.

Signs of approach.—First, a long heavy swell, a slight rise followed
by a continuous fall of the barometer; second, a strong, gusty wind
from some northerly point (northeast, north, or northwest), blowing
with increasing force; and third, a rough, increasing sea. If one or
more of these signs be wanting there is little cause for anticipating
a hurricane. -

The approach of a hurricane is usually indicated by a long, heavy
swell, propagated to a great distance two or three days in advance,
where there is no intervening land to interrupt it, and whichk comes
from the direction in which the storm is approaching. _

One of the earliest signs of a hurricane are high cirrus clouds
which converge toward a point on the horizon that indicates the di-
rection of the center of the storm. The snow-white fibrous mare’s
ga:ils appear when the center of the storm is about 300 or 400 miles

istant. B ' '
As the storin center approaches, the barometer continues to fall,

the velocity of the wind increases and blows in heavy squalls, and
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the changes in its direction become more rapid. Rain in showers
accompanies the squalls, and when closer to the center the rain is
continuous and attended by furious sts of wind; the air is fre-
quently thick with rain and spume drift, making objects invisible
at a short distance. A vessel on a line of the hurricane’s advance
will experience the above disturbances, except that as the center ap-
proaches, the wind will remnain from the same direction, or nearly so,
until the vessel is close to or in the center.

Distance from center.—The distance from the center of a hurricane
can only be estimated from a consideration of the height of the
barometer and the rapidity of its fall and the velocity o% the wind
and rapidity of its change in direction. If the barometer falls slowly
and the wind increases gradually, it may be reasonably supposed
that the center is distant; with a rapidly falling barometer and in-
creasing winds the center may be supposed to be approaching dan-
gerously near. ,

Practical rules.— When there are indications of a hurricane, vessels
should remain in port or seek one if possible, carefully observing and
recording the changes in barometer and wind and taking every pre-
caution to avert damage by striking light spars, strengthening moor-
ings, and if a steamer preparing steam to assist the moorings. In
the ports of the Southern States hurricanes are generally accom-
panied by very high tides, and vessels may be endangered by over-
riding the wharf where lying if the position is at all exposed.

Vessels in the Straits of Florida may not have the sea room to
maneuver so as to avoid the storm track, and should use every en-
deavor to make a harbor or stand out of the straits to obtain sea room.
Vessels unable to reach port and having sea reom to maneuver should
observe the following rules:

When there are indications of a hurricane near, sailing vessels
should heave to on the starboard tack and steamers remain stationary
and carefully observe and record the changes in wind and barometer
so as to find the bearing of the center and ascertain by the shift of
wind in which semicircle the vessel is situated. Much will often de-
pend on heaving to in time. '

Facing the wind the storm center will be 8 to 12 points to the right;
when the storm is distant it will be from 10 to 12 points, and when
the barometer has fallen five or six tenths it will be about 8 points.

A line drawn through the center of a hurricane in the direction in
which it is moving is called the axis or line of progression, and look-
ing in the direction in which it is traveling the semicircle on either
side of the axis is talled, respectively, the right-hand, or dangerous,
semicirele, and the left-hand, or navigable, semicircle. _ ,

To find in which semicircle the vessel is situated : If the wind shifts
to the right, the vessel will be in the right-hand, or dangerous, semi-
circle, with regard to the direction in which the storm is traveling,
in which case the vessel should be kept on the starboard tack and
increase her distance from the center. ' _ . ’

1If the wind shifts to the left, the vessel will be in the left, or safe,
semicircle. The helm should be put up and the vessel run with the
wind on the starboard quarter, preserving the compass course, if

possible, until the barometer rises, when the vessel may be hove to on
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the port tack. Or if there is not sea room to run, the vessel can be
put on the port tack at once.

Should the wind remain steady and the barometer continue to fall,
the vessel is in the path of the storm and should run with the wind on
the starboard quarter into the safe semicircle.

It all cases act so as to increase as soon as possible the distance
from the center, bearing in mind that the whole storm field is ad-
vancing. .

In receding from the center of a hurricane the barometer will rise
and the wind and sea subside.

The following special signals for surveying vessels of the United
States employed in hydrographic surveying have been prescribed :

A surveying vessel of the United States, under way or at anchor
in a fairway and employed in hydrographic surveying, may carry
where they can best be seen, but in any case well agove. the rigging
lights prescribed by law for preventing collisions, three lights in a
vertical line one over the other and not less than 6 feet apart. The
highest and lowest of these lights shall be green. and the middle
lIight shall be white, and they shall be of such a character as to be
visible all around the horizon at a distance of at least 2 miles. In
the case of a small vessel the distance between the lights of such
private code may be reduced to 3 feet if necessary.

By day such surveying vessel may carry in a vertical line, not less
than 6 feet apart, where they can best be seen, three shapes of 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.

Lighthouse tenders when working on buoys in channels or other
frequented waters may display a red flag (international signal-code
letter B) and a black ball at the fore as a warning to other vessels
to slow down in passing.

The wire drags, some of which are over 2 miles long, 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 not to pass close to the towing
launch; also to change course so as to cross the drag approximately
at right angles, as a diagonal course may cause the propeller to foul
the supporting buoys and attached wires.

RADIO SERVICE.

Radio compass bearings.—The Naval Communication Service will
furnish radio bearings to mariners of all vessels equipped with radio-
tel@gra‘ph transmitters. _

hile the use of these bearings should not lead a mariner to
neglect other precautions, such as the use of the lead, etc., dqnn% a
fog, these bearings will greatly reduce the dangers to navigation for
mariners who are compelled for any reason to proceed during foggy
or misty weather. 3 o o

These radio compass stations are provided primarily to assist the
mariner in closing the land during fog or poor visibility, but they
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may also be used to obtain the positions of vessels at sea in radio
compass range, about 150 miles, when for any reason positions can
not be obtained by other means. :

The maximum distance for which bearings from these stations are
accurate is 150 miles. But accurate positions can not be plotted
when more than 50 miles from the shore on Mercator charts, for the
Mercator projection introduces a distortion of the true bearing.

For plotting radio compass bearings the U. S. Coast and Geodetic
Survey publishes three plotting charts, which may be obtained by ap-

lication to the Director, Coast and Geodetic Survey, Washington,
}13'_). C., or the sales agents, price 20 cents each. Full directions for
using them are printed on the reverse side of each chart.

Radio Compass Stations are divided into two classes:

(a) Single stations, operating independently and furnishing a
single bearing. These stations are located with the view of giving
service to ships at a distance of not over 150 miles from the station.

(5) Harbor entrance groups. All stations in harbor entrance
groups are connected to and controlled by the master station; all
stations of the group take bearings simultaneously and these bear-
ings are transmitted to the ship requesting them by the control
station. The purpose of these stations 1s to lead mariners to the light
vessels off harbor entrances.

Where only one radio compass station is available, the mariner
may fix his position by two or more beari from the station with
the distance run between, or may use the bearings as a line of position,
or as a danger bearing. Or the bearing may be crossed with a line
of position obtained from an observation of an astronomical body
to establish a fix. .

Wave lengths.—All independent and group radio compass stations
keep watch on 800 meters. Only this wave should be used to call and
work with these stations.

- Cdlling a radio compass station.—To obtain a bearing from inde-

endent radio compass stations. call the station from which the

earing is desired in the usual manner and request bearings by means
of the conventional signal given hereafter. Simultaneous bearing
from two or more compass stations can be obtained by making tﬁ:
call include the other compass stations desired. _ _

‘To obtain bearings from the harbor entraunce compass stations
ecarry out the procedure previously given. The compass eontrol sta-
tion only will answer. o s S

Conventional signals.—The following abbreviated signals will be
used : ‘

SBignal. . ] ) S . Meaning

QTEY . .. What is my true besring? ) ) oL
;QTE .............. Your true bearing is ........ degrees:from ........ :sdio,compasssmﬁon. L

The following radio compass stations are of use for vessels -'ng?'@i_
gating within the limits covered by this volume: '~ s
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Call seq
Name of station. letters. Position.

FireIsland, L. J., N. Y oo oo it NAH | Lat. 40" 38’ 07 N., long. 73° 12° 327 W.
Sandy Hook, N. y... ... o oolIIIIITIIIIIIIII NAH | Lat. 40" 27 54~ N., long. 73" 59" 50" W,
Mantoloking, N. Jooerommomoonnnns SLLILInii NAH | Lat. 40° 01/ 30"’ N., long. 74° 03’ 10" W.
Cape May, N. J.. .. o... .l llniiiiiiiiit NSD L.at. 38° 55’ 53 N., long. 74° 547 35" W.
Cape Henlopen, Del.. ... ... 1117171107000 NSD Lat. 38° 47° 35’ N., long. 75° 05’ 26'* W.
Bethany Beach, Del. ... _.___ .. ... . ... ...... NSD Lat. 38* 321 45 N, loug. 75° 03’ 22/ W.
Hog Island, Va. . __ ... . . I 1IN NCZ Lat. 37° 22* 36°° N., long. 75 42° 37" W.
Virginia Beach, Va._ ... ... ..l1l011T NCZ Lat. 36° 51’ 10"’ N., long. 75° 58’ 33" W.
Poyners Hill, N. C_ ... .l 0 .l .0 1110000 NCZ Lat. 36° 17’ 16°° N., long. 75° 47° 487 W.
Cape Hatteras, N. Co.o.oooor ool I20000000 NDW | Lat. 35° 14 22’ N., long. 75° 31/ 42" W.
Cape Lookbdut, N. C.. .. ... . . .. 77777777 NAN | Lat. 34* 36° 11°* N., iong. 76° 32 18" W.
North Island, S. C. o oveeeoeomona o 20 NZW | Lat. 33° 13° 21° N., long. 79° 11 06°7 W.
Folly Island,’8.'C. ... ... .. . .llll77i00n NZV Lat. 32° 41° 00’ N., long. 79° 53° 14”7 W.
Jupiter, Fla_. ... ... lIITTTIITIII NAQ | Lat. 26° 56’ 59" N_) long. 80° 04’ 57" W.
Key West, Fla. .. ... ... . . llloititin NAR | Lat. 2433 08’ N_, long. 81° 45’ 18" W.

PROCEDURE IN DETAIL.

(a) A ship calling the radio compass station or compass control
station should make the abbreviation “ QTE?” (“ What is my bear-
ing? 7). This request will be answered by the radio compass sta-
tion or control station, and when ready to observe the radio bearing
1t will send the signal “ K.’ indicating to the ship to commence
“ testing ’; 1. e., repeating its distinguishing signal for a period of
50 seconds. The signal should be made slowly with the dashes
considerably prolonged.

(#) The testing should be made on 800 meters, upon the comple-
tion of which the ship should await reply from the radio compass
station.

(¢) The radio compass station or eontrol station will then reply,
repeating the abbreviation “ QTE” (* Your bearing from ______
was ______ degrees ), followed by the bearing in degrees given by
a group of three figures 000 to 360, indicating the true bearing in
degrees of the ship station from the radio compass station. and then
the time group giving the time of observations in local standard.
time. In the case of more than one radio compass connected by
land line only, the station originally called will answer. This sta-
tion will combine all the bearings taken by itself and associated
stations into one message, which gives each bearing observed imme-
diately after the name of the station making the observation.

All compass stations transmit on 800 meters.

Danger from reciprocal bearings.— Attention is invited to the fact
that when a single bearing is furnished there is a possibility of an
error of approximately 180°, as the operator at the compass station
can not always determine on which side of the station the vessel lies.
Certain radio compass stations, particularly those on islands or
extended capes, are equipped to furnish two corrected true bearings
for any observation.  Such bearings when furnished vessels may
differ by approximately 180°, and whichever bearing is suitable
should be used. ' : '

Caution —Mariners receiving bearings which are evidently the
approximate reciprocal of the correct bearing should never attempt
to correct these bearings by applying a correction of 180°, as such
correction would not include the correction necessary on account
of deviation at the compass station. , o :

108186°—22——8 Lo i
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An error of as large as 30° may be introduced by mariners apply-
ing an arbitrary correction of 180° to such bearings. Vessels receiv-
ing bearings manifestly requiring an approximate 180° correction
should request the other bearing from the radio compass station if
not previously furnished.

Bearings, except in the case of approximate reciprocal bearings,
should be accurate within 2° of are provided the transmitting equip-
ment on board vessels is tuned sharply to 800 meters. Operators
should use sufficiently wide coupling to obtain low decrement. If
radio transmitters are not tuned sharply. it is difficult to obtain bear-
ings that are sufficiently accurate for navigational purposes.

‘When bearings from three or more compass stations are not over
2° of arc in error, but do not meet at a fixed point, the geometric
center of the triangle formed by the bearings can generally be taken
as the approximate position of the vessel.

Mariners until thoroughly familiar with the system are advised to
use radio compass stations frequently, especially in clear wcather,
when positions of vessels can be accurately fixed in order to accustom
operators to the procedure and to acquaint themselves with the degree
of accuracy and dependability of bearings furnished by the radio
compass stations.

eports.—In order that the operation of shore radio compass sta-
tions may be checked, mariners obtaining bearings are requested to.
forward a brief report to the Director Naval Communications, Navy
Department, Washington, D. C., containing the following particulars:

1. Name of ship.

2. Name of radio compass station.

3. Date and local standard time at which radio bearing was taken.

4. Bearings given by radio station. ,

5. Estimate-cig position of ship at above time and dates by methods
other than radio.

6. The probable degree of accuracy of the estimated position.

7. Weather conditions at above time.

8. Remarks, if any.

9. Signature of master or responsible navigating officer. : _

There is no charge for bearings furnished by the U. S. Naval Radio
Compass Station. _

Radio fog signals.—The following radio fog signals are operated on
the Atlantic coast by the United States Lighthouse Service: _

Fire Island Light Vessel, N. ¥.:

Group of two dashes for._ .. __ . 25 peconds.
Silent - oo _ e e o e i S bt e e i e LAY HECONAS,
Ambrose Channel Light Vessel, N, J.: - . .
" Single dashes for______________ . ____ o e 20 seconds.
SHent . . e e 20 seconds.
Seagirt Light Station, N. J.: -
Groups of three dashes for.__ . ___ e e e s B0 SECOTIAR..
BNt e 6 minutes.
Digmond Shoal Light Vessel, N. C. o
Group of two dashes__ . = 20 seconds,
Sttent _ . ______ e e i e 2 S0 SECOTABL

These radio log signals are intended for the use of vessels equipped
with radio compass. By reason of this radio compass (also termed
radio direction finder) the bearing of the radio fog signal station-
may be determined with an accuracy of approximately 2° and ‘at
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distances considerably in excess of the range of visibility of the
most powerful coast lights. The apparatus is simple and may be
operated by the navigator without the assistance of a radio operator
or without knowledge of the telegraph code. The radio direction-
finding apparatus consists 6f a radio receiving set, similar in opera-
tion to those used for radio telegraph or telephone reception, and a
rotatable coil of wire in place of the usual antenna. DBy rotating the
coil the intensity of the signal received from the transmitting sta-
tion is caused to vary, and by noting the position of the coil when
the signal is heard at its minimum intensity the bearing of the trans-
mitting station is readily obtained.

The signals from the light vessels have definite characteristics for
identifying the stations, as have the flashing lights and sound fog
signals, and bearings may be obtained with even greater facility
than sight bearings on visible objects. The radio fog signals are
transmitted on a wave length of 1.000 meters, which is exciusively
reserved for this purpose to avold interference. The stations trans-
mit continuously during thick weather and also for one-half hour
twice each day, geginning at 9 a. m. and 3 p. m., regardless of weather
conditions.

A general description of this method of navigation and the in-
struments required may be obtained from the Commissioner of
Lighthouses, ashington, D. C.., upon request. The Bureau of
Standards Scientific Paper No. 428, the Radio Direction Finder and
Its Application to Navigation, may be obtained from the Superin-
tendent of Documents, Washington, D. C., for 15 cents.

Time sigmals.—In connection with the service over the land tele-
graph lines, time signals by radio are sent daily, Sundays and holi-
days excepted, from certain United States naval ceastwise radio sta-
tions at noon of the seventy-fifth meridian time on the Atlantic coast
and at noon of the one hundred and twentieth meridian time on the
Pacific coast. The signals begin at 11.55 and continue for 5 minutes.
During this interval every tick of the clock is transmitted execept
the twenty-ninth second of each minute, the last 5 seconds of each
of the first 4 minutes, and finally the last 10 seconds of the last
minute. The noon signal is a longer contact after this long break.
Similar time signals are also sent at 10 p. m. from some of the
stations. < ‘ '

The supervision of radio communication in the United States is
controlleuf%y the Bureau of Navigation, Department of Commerce.
A list of the radio stations of the United States, including shore
stations, merchant vessels, and Government vessels; Radio Communi-
cation Laws and Regulations of the United States; and Amateur Radio
Stations of the United States are published by that bureau. Any of
these publications can be obtained from the Superintendent of Docu-
ments, Government Printing Office, Washington, D. C.; price, 15
cents each. Changes or additions to the stations and to the laws and
regulations are published in bulletins issued monthly; price, 5 cents
Per copy or 25 cents per year. Do O

The International ﬁfst of Radio Stations of the World (edition in.
English) can be procured: from the International Bureau of the Tel-
Fﬁl‘ﬂ-phm Union. F Radiotelegraphic . Service), Berne,; Switzerland. In
addition to the information contained in the list of the United States
stations published by the Bureau of Navigation, the international
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list shows geographical locations, normal ranges in mnautical miles,
radio systems, and rates. Supplements to the international list will
be issued monthly and will contain new stations and tables of alter-
ations. Inquiries as to the subscription prices of these lists should
be made direct to the Berne bureau at the address given above. Re-
mittances to Berne should be made by international postal money
orders.
UNITED STATES COAST GUARD STATIONS.

Coast Guard stations and houses of refuge are maintained at the
places named in the following table. The stations are manned 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 assistance thus af-
forded will be sent free of charge upon application to the Coast Guard
Service, Washington, D. C. '

The life-saving stations are provided with the International Code
of Signals. Where telephone or telegraph facilities are available, re-
quests for a tug or revenue cutter will be received and promptly for-
warded.

The houses of refuge on the coast of Florida are in charge of a
keeper, and are supplied with boats, provisions, and restoratives.

Signals.—The following signals have been adopted by the Coast
Guard Service:

Upon the discovery of a wreck by night, the station crew will burn
a red pyrotechnic light or a red rocket to signify, “ You are seen; as-
sistance 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 bﬁ night, will signify, “ Haul away.”

A white flag waved on shore by day, or a white light slowly swung
back and forth, or a white rocket, or white Roman candle fired by
ni%ht will signify, “ Slack away.” .

- Two flags, a white and a red, waved at the same time on shore by
day, or two lights, a white and a red, slowly swung at the same time,
or a blue pyrotechnic light burned by night, will signify, “ Do not
attempt to land in your own boats. It is impossible.” ' -

A man on shore geckoning by day, or two torches burning near to-
gether by night, will signify, “ This is the best place to land.”

. Any of these signals may be answered from the vessels as follows:
In the daytime, by waving a flag, a handkerchief, a hat, or even the
hand ; at night, by firing a rocket, a blue light, or a gun, or by showing
a light over the ship’s gunwale for a short time, and then conceal-
ing 1t. o - 1

gcantions.——Masters are particularly. cautioned, if they should be
driven ashore anywhere in the neighborhood of the stations, to re-
main on board until assistance arrives, and under no circumstances
should they attempt to tand through the surf in their own boats until
the last hope of assistance from the shore has vanished. Often when
comparatively smooth at sea a dangerous surf is running which is not
perceptible 400 yards offshore, anf the surf when viewed from a ves-
sel never appears as dangerous as it is. Many lives have been lost
unnecessarily by the erews of stranded vessels being thus  deceived

and attempting to land in the ghip’s boats.
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The difficulties of rescue by operations from the shore are greatly
increased in cases where the anchors are let go after entering the
breakers, as is fre%uently done, and the chances of saving life corre-
spondingly lessened.

Num-  Name of station. | State. Locality.
181 | Caps Henry . .. c.coeu. Va.... mile southeast of lighthouse.
162 Viggeinia. Beach____....| Va.... ?i rmailes south of Capegifl{enry light.
163 | Dam Neck Mills 9 miiles south of Cape Henry light.
164 | Little Is On beach abreast of North Bay.
165 Omn besch abreast of Back Bay.
166 On beach abreast of Knotts Island.
167 5 miles north of Currituck Beach light.
168 4 mile south of Currituck Beach light.
169 6 miles south of Currituck Beach light.
170 miles south of Currituck Beach light.
171 miles north of Kitty Hawk.
172 n besch abreast north end of Xitty Hawk Bay
173 4 miles south of Xitty Hawk.
174 8 miles north of Orﬁon Inlet.
175 2 mile northeast of Bodie Island light.
176 3 mile south of Oregon Inlet.
177 miles north of New Inlet.
179 miles south of New Inlet.
180 10 miles south of New Inlet.
181 10 miles north of Cape Hatteras light.
182 5 miles north of Cape Hatteras light.
183 1 mile south of the lighthouse.
184 34 miles west of Cape Hatteras light.
185 miles east of Hatteras Inlet.
is6 11 miles west of Hatteras Inlot.
187 miles noertheast of Ocracoke Inlet.
188 ortheast end of Portsmouth Island.
189 Halfway between Ocracolkte Inlet and Cape Lookout.
100 1% miles south of the gthouse
9 eaufort entrance, 3 mile north of fort.
192 mile east of inlet.
193 n Smith Island, Cape Fear.
194 Waest side mouth of Cape Fear River.
196 At Moultrieville, at north end of harbor jetty.
202 173 miles south of Matanzas Inlet.
203 On beach outside the 1.
204 93 miles north of C:zgn veral.
g‘é 14 1:.:.ilesi émrtfh i];)jf Im River Inlet.

South side 0 et.

207 | G} 5t. Lucie Rocks, 2 miles north of Gilberts Bar Inlet.
208 .| 3% miles north of New River Inlet.
209 | Biscayne Bay ! 4 miles north of Miami entrance.

‘House ofrefuge. :
VARIATION OF THE COMPABSS.

The magnetic variation for 1923, and annual increase or decrease at
points mentioned, are as follows:

Annual
Varia
Locality tion. %wrenseqr

Off Cape Henry (10 IIlOS). . -« ovuee oo omeeononaeans e eemomem—eamm e ———— 8° W. ma'g:e, 8.
° W, Incteu;e, 2,
Do

ouird
8t. Johus River (outside jett fes)
o i s (optais Jofdied ot R st

.....................................................

At Great Tsaac 1 : (BANAINBE) . - @ ovooennrummcnsnumasosnrersnnnennnrs
ot Key Bank (rorth ot Gabay, oIl
Midaie 2 Albemarls Sound (off Bull Bay).-. ----
Croatan Boand .. ... ........c..cecrann
Middle of Pamlco SBound (porth of Ocraccke)
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Tidest
Lunitidal intervals.?
. Mean.
Locality. range.
High water.| Low water.

H.m H. m. Feet.
On Hatteras Shoals. .. ... . . ittt a e cacacccrmanaaneenn 6 25 0 06 3.6
Tookout Bight . . . e creeacacreca—eaaann 6 29 0 20 3.7
Cape Fear lgiver, Southport ... oo .. iiiii.n remesaaiinaaans 7 30 1 25 4.3
Winyah Bay, Georgetown light. ... ... . ... ...a..o. 7 37 1 52 3.5
Chagestan, Ort SUInber_ e eiecracecmcaecaseaaaan 7 17 I 00 5.0
Tybeelighthouse. .. .. .. . . i imaiiiaacciancacaans 7 1 1 05 6.8
St. Simnon Scund Mighthouse. - ... L .. 7 30 1 27 6 4
Fernandina, Dade Street......... 8 00 1 42 6.0
St. Johns River, Mayport___...... 7 38 1 39 42
CapeCanaveral...... . . _....... .. 8 00 1 52 8.0
Cape Florida Anchorage. ... ... ... . L ..ot P 8 24 2 29 1.7
Turtle Harbor, Florida Reefs 8 21 2 08 2.3
KHey West Harbor . ... i iiaitee e it caaaaany 9 2 36 L2
TOrtugas. - - - ceeecaiiaaaan. e eemeaeaceemaseoaeaiesamaeoereaan 9 44 3 21 1.2

1 Tide tables for the Atlantic coast of the United States, published anunually by the Coast and Geodetic
Survey, predicting the tiines and heights of tides for every day of the year, at alfthe principal ports, can

be obtained from the agents; price, $0.15. )
2 The mean lunitidal interval for iugh water or for low water is the average tirnef rom the meridian transit
of the moon to the next following high or low water, respectively; it is o called the corrected establish-

ment. '
CURRENTS, CAPE HENRY TO XEY WEST.

From our present information the indications are that, except
during northerly and northeasterly winds, a current of about 0.5
knot, setting northeastward with the trend of the coast, may be
expected outside the 10-fathom curve as far north as Cape Hatteras,
and that it increases offshore toward the axis of the Gulf Stream.

Strong currents are produced by the wind along the coast  in
northeasterly and southerly gales, reversing or greatly accelerating
the normal current. Their strength and set depend on the direction,
strength, and duration of the gale. A table showing the direction
and velocities of the currents that may be expected with winds of
given strength is given on page 36.

Current tables for the Atlantic coast, giving the time of turning
of the current for every da]% of the year at a number of stations,
including Chesapeake Bay Entrance, Charleston Harbor Entrance,,
and Savannah River Entrance, are published annually in advance:
by the Coast and Geodetic Survey. These current tables are for
sale at 10 cents per copy, and may be obtained from any of our
sales agencies or direct from this Office.

The following is a more detailed statement of the currents along
the coast.

Diamond Shoal light vessel (off Cape Hatteras, N. C.).—The tidal
current here is rotary, turning clockwise, but very weak, the ve-
locity of the current at time of strength being less than a tenth:
of a knot. The currents encountered off Cape Hatteras are therefore
nontidal and depend chiefly on the wind. Winds from the south-
west, south, and southeast directions bring about the strongest cur-
rents which set northeasterly, a wind of 35 miles per hour ringing
about a current of 114 knots. Winds from the northeast and north-
west are only about 70 per cent as effective in producing c¢urrents.
a wind of 35 miles per hour from the northeast or northwest bring-
ing about a southerly current of about 0.7 knot. e s
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Cape Lookout Shoals (off Cape Lookout, N. C.).—The tidal current
here is rotary, turning clockwise. The strength of the flood cur-
rent occurs about two hours before the current turns west in the
entrance to Chesapeake Bay and sets N. 85° W., with a velocity
of 0.3 knot. The strength of the ebb current comes about two hours
before the current turns east in the entrance to Chesapeake Bay
and sets S. 85° E., with a velocity of 0.25 knot. The minimum cur-
rents before flood and ebb are very small, being less than 0.1 knot.
Since the tidal current here is weak, the currents brought about by
the winds completely mask the tidal currents. In general, the
current appears to set northeasterly in the summer months and
southerly during the winter months, with an average velocity of
0.25 knot.

Frying Pan Shoals light vessel (off Cape Fear River, N. C.).—The
tidal current here is rotary, turning clockwise. The strength of the
flood current occurs about one hour after the current turns west in
the entrance to Charleston Harbor and sets N. 55° W., with a ve-
locity of 0.4 knot. Strength of ebb comes about one hour after the
current turns east in the entrance to Charleston Harbor and sets
S. 65° E., with a velocity of 0.4 knot. The minimum current before
flood comes about two-hours before the current turns west in the
entrance to Charleston Harbor setting southwesterly with a velocity
of 0.25 knot. The minimum current befeore ebb comes about two
hours before the current turns east in the entrance to Charleston
selting northeasterly with a velocity of 0.25 knot.

Charleston light vessel (off the entrance to Charleston Harbor,
S. C.).—The current is rotary, turning clockwise. The strength of
the flood current occurs about one hour after the current turns west
1n the entrance to the Charleston Harbor and sets N. 80° W_, with a
velocity of 0.3 knot. The strength of the ebb current comes about
1145 hours after the current turns east in the entrance to Charleston
Harbor and sets S. 80° E., with a velocity of 0.3 knot. The minimum
currents before flood and ebb set southerly and northerly, respec-
tively, with a velocity of 0.15 knot.

Martin's Industry gas and whistling buoy (off the entrance to Port
Royal Sound, S. C.).—The current here is rotary, turning clockwise.
The strength of the flood current occurs about 214 hours after the
current turns west in the entrance to the jetties of the Savannah
River and sets N. 75° W., with a velocity of 0.6 knot. The strength
of the ebb current comes about three hours after the current turns east
in the entrance to the jetties of the Savannah River and sets S. 75° K.,
with a velocity of 0.6 knot. The minimum currents before flood and
gbb ieli; southerly and northerly, respectively, with the velocity of

15 knot. - '

Brunswick light vessel {off the entrance to St. Simon Sound, Ga.) —
The tidal eurrent is rotary, turning clockwise. The strength of the
ﬁOOdrcurrent oecurs about three hours after the current turns west
in the entrance to the jetties of the Savannah River and sets N. 60°
W., with a velocity of 0.5 knot. The strength of the ebb current
comes about 814 hours after the current turns east in the entrance to
the jetties of Savannah River and sets S. 60° E., with a velocity of 0.5
tnot.  The minimum currents before flood and ebb set southerly and
northerly, respectively, with velocities of about 0.15 knot.
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THE GULYF STREAM.

The Gulf Stream sets eastward and northward through the Straits
of Florida, and after passing between Fowey Rocks and Little Ba-
hama Bank it continues northward and then northeastward, follow-
ing the general direction of the 100-fathom curve. The axis of the
Gulf Stream, or line of greatest velocity, lies from 10 to 20 miles
eastward of the 100-fathom curve. Between Cuba and Florida Reefs,
off Habana, the axis of the stream is nearer the Cuban coast; but
after making the bend between Salt Key Bank and Florida Reefs
the axis of the stream approaches the coast of Florida and lies from
4 to 11 miles outside the 100-fathom curve.

Northward of the West India Islands there is another stream,
which, driven by the trade winds, is moving westward. This is a
slow current, but where it joins the Gulf Stream proper at about lati-
tude 30° N. it materially adds to the latter on its way toward the
northern seas.

Off Cape Hatteras the width of the Gulf Stream is about the same
as when 1t leaves the Straits of Florida. However, it is more liable
to fluctuations in direction, particularly along the edges, and in its
progress northward and eastward, by the time the Newfoundland
banks are reached, it is probable that these fluctuations entirely ob-
iiterate the stream as a body distinguishable from its mate which has
come by the outside passage from the trade region. In these lati-
tudes, however (about 40° N.), the whole surface is slowly moving
eastward, driven by the prevailing westerly winds. The 1nvestiga-
tions of the Gulf Stream indicate that there is no way of utilizing
the thermometer to determine with certainty the direction of the
current.

A steamer bound from Cape Hatteras to Habana or the Gulf ports
crosses the stream off Cape Hatteras. A fair allowance to make in
crossing the stream is 134 knots in a northeasterly direction for a
distance of-40 miles from the 100-fathom curve. In the run from the
southern edge of the stream to Matanilla Shoal no allowance for cur-
rent can be given. _ »

Crossing t%e Gulf Stream at Jupiter or Fowey Rocks an average
allowance of 214 kmnots in a northerly direction should be made for
the set of the current. The weakest current will be experienced about
three hours before the transit of the moon. '

Crossing the stream from Habana a fair allowance for the aver-
age current between 100-fathom curves is 1.1 knots in an east-north-
easterly direction. : : :

In the straits of Florida the velocity of the stream is affected by the
winds, by differences in barometric pressure inside the Gulf of Mexico
and outside, and by the tides. The first two causes produce the
largest changes and are difficult to estimate. The effect of the tides
on the stream amounts to about 0.5 knot, the maximum current of the
Gulf Stream occurring three hours after the moon’s meridian transit
(upper or lower) and the minimum current three hours before the
moon’s transit. Outside of the straits of Florida the velocity of the
stream ig affected principally by the winds. , B f

The mean surface velocity of the Gulf Stream is 8.5 knots at a
point 1114 -miles east of Fowey Rocks and 2.2 knots at a point 60
miles south of Rebecca Shoal. These points are on the axis of the
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stream, or where the current is a maximum, the velocity of the
stream decreasing gradually from these central points as the edges
of the stream are approached. These velocities are affected con-
siderably by prevailing winds.

The mean position of the axis of the Gulf Stream, or the point
where the greatest velocity may be found, is given in the following
table: ’

Miles
East of Contoy Isiand, Yucatan______ . o o 35
North of Habana_ . ___ 25
East of Fowey Rocks___ . . 11
Kast of Jupiter Imlet lighthouse_ .. ____ 0o _ 19
Southeast of Cape Hatteras lighthouse_ ___ _ ________________ 31

In the straits of Florida, between Rebecca Shoal and Cuba, the
following table gives the surface velocity of the Gulf Stream at five
stations:

Distance [|"Mean surface
south of Re- | velocity ob-
becea Shoal. served.

Afiles. Knots.
20 0.3
33 0.7
50 2.2
65 2,2
86 a8

Between Fowey Rocks and Gun Key, in the straits of Florida. the
following table gives the surface velocity of the Gulf Stream at six
stations:

Distance Mean surface
east of ¥Fo- velocity ob-
wey Rocks. served.

Miles. Knots.
R 2.7
114 3.5
15 3.2
22 2.7
2 2.1
36 - L7

WIND CURRENTS,

In this table are given the results of recent investigations on the
currents caused by local winds. These investigations are based on
observations made on a number of the light vessels along the Atlan-
tic coast - from Nantucket Shoals light vessel to Brunswick light
vessel. The results therefore apply more directly along the route
between }ight vessels, but are applicable also to the coastal sailing
routes farther offshore. . .

_ Direction of current due to wind.—It is evident that a wind continu-
Mg for some time will give rise to a current the velocity of which
increased with an increase in the 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
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careful observations show that this is not the case. Instead of set-
ting with the wind the current on the Atlantic coast of North
America produced by local winds sets about 20° to the right of the
wind.

For example, a wind blowing from the north will, on the North
Atlantic coast, bring about a current that sets not south but about
20° to the right of south, or S. 20° W. Simiilarly, a wind from
south will produce a current setting 20° to the right of north, or
N. 20°EKE, 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 actions of the tidal current, the wind
current, and any other currents, such as the Gulf Stream or cur-
rents due to river discharge. ‘

Table of current direction due to wind—>North Atlantic Coast.

Wind from. . o..o.... N. NE. E. SE. i s. SW. w. NW,
t

Currentsets.......... S.20°W. 8.65°W. N.70° W.IN.25°W. I N.20° E. N.65°E.| 8.70° E. | 8.25° E.

Veloeity 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 114 per cent of the velocity of

the wind. '

Table of current relocity due to wind—North Atlantic Coast.

Wind velocity, milesper hour...____ ... ... 10 20 30 40 50 60

Current veloecity, 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 is to multiply the velocity of the wind (in
miles per hour) by 114 and point off two places. This will give
the velocity of the current in knots. For example, the current duec
to a 40-mile wind would be 40 by 114=.60, or six-tenths of a knot.

DIRECTIONS, NEW YORK TO STRAITS OF FLORIDA.

New Yori mo Care Harreras.—From Scotland light vessel steer
181° true (S. 74 W. mag.) for 42 miles, or from Ambrose Channel
light vessel steer 186° true (S. by W. 34 W. mag.) for 43 miles, to a
position 8 miles off Barnegat lighthouse bearing 276° true (V‘;N“Y.
5% W. mag.) ; then steer 193° 30" true (S. by W. 34 W. mag.) for 287
miles to Diamond Shoal light vessel. ' o o
- Deraware Bay Tto Care Harreras.—From Overfalls light vessel
steer 150° true (SSE. mag.) for 2514 miles to Fenwick Island Shoal
light vessel, and then steer 187° 30" true (S. by W. 1} mag.) for
203 miles to Diamond Shoal light vessel. =~ o

CresaPeaRE Bay 1o Care Harreras.—From Chesapeake Bay ‘en-
trance gas and whistling buoy steer 158° true (S. by ]Eg 1% E. mag.)
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for 72 miles to a position with Bodie Island lighthouse bearing 287°
true (WNW. mag.) distant 14 miles. Then steer 182° true (S.5 W.
mag.) for 40 miles to Diamond Shoal light vessel, leaving Wimble
Shoal gas buoy 314 miles to starboard.

The currents may be expected to set with the wind up or down the
coast. High velocities of current may occur either with heavy gales
or with long-continued gales from one direction, the estimated maxi-
mum velocity near the coast being 2 to 3 knots. In depths of 20
fathoms or more, 0.5 to 1 knot is regarded as nearer an average of
what may be expected. Currents produced by on-shore winds set
mshore as well as alongshore. :

Care HarrErRas 10 JUPrTER—From Diamond Shoal light vessel
there are two routes to the Straits of Florida. Most of-the regular
lines use the route outside of the Gulf Stream. All vessels bound to
any port as far south as St. Johns River follow the coast inside the
Streaim.

OutsipE rOUTE—From Diamond Shoal light vessel across the Gulf
Stream make good the course 191° 30’ true (S. by W. 15 W. mag.) for
173 miles to latitude 32° 15" N., longitude 76° 00° W. Under ordi-
nary conditions an average allowance should be made for a 1-knot
current setting 45° true for the entire run; with northeasterly winds
there may be practically no current, while southerly, and especially
southwest, winds may increase it considerably. Observations should
be obtained as often as possible.

From the above latitude and longitude make good the course 212°
true (SW. by S. mag.) for 300 miles to latitude 28° 00’ N_, longitude
79° 00 W. There is uncertainty as to the currents that may be
expected on this run. It is probable that a Gulf Stream set of 0.5
knot against the vessel, and as the IBahama Bank is approached pos-
sibly some easterly drift also will be experienced. With northeast-
erly winds it is stated that a southwesterly set of 0.5 knot has been
experienced. This and the easterly set mentioned are the dangerous
ones to guard against in order not to overrun and get too close to
Matanilla Shoal. Observations are the only guide and should be
obtained as often as possible. In case of doubt from albout latitude
28° N. vessels can stand westward and watch the lead carefully to
giCk_ up the edge of the bank on the Florida coast northward of

upiter. . ‘

Matanilla Shoal should be given a wide berth. It is stated that
discoloration of the water can not be relied upon to avoid the shoal,
the current getting on it not permitting this usual reef warning.

From the position in latitude 28° 00’ N., longitude 79° 00° W, the
course is shaped across the Gulf Stream for Jupiter Inlet lighthouse.
On this course an allowance should be made for a northerly current.
averaging about 214 knots for the entire run of about 80 miles. It
will therefore be necessary to shape the course for a position some
8 or 10 miles southeastward of Jupiter Inlet light to allow for the
northerly set. When fixing the position by bearings on the light,
keeE in mind that while outside the 100-fathom curve the vessel is
Probably in the full strength of the Gulf Stream, where the north-
erly current may average a velocity of 4 knots. If the light is on
the starboard bow, the vessel will be much closer to it than indicated
by the distapee ‘run between the successive bearings on it.
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InsipE RoUuTE.—From 1 mile off Diamond Shoal light vesse]l make
good a 229° 30 true (SW. 34 W. mag.) course for 149 miles, which
leads close eastward of Cape L.ookout Shoals light vessel and 1 mile
eastward of Frying Pan Shoals gas, whistling, and submarine bell
buoy. From the latter position make good a 234° 30’ true (SW. by
W. mag.) course for 150 miles to latitude 32° 00" N., longitude 80°-00”
W. Then make good a 203° true (SSW. 14z W. mag.) course for 65
miles to latitude 31° 00’ N, longitude 80° 30’ W. Then make good a
180° true (S. mag.) course for 90 miles to latitude 29° 30’ N., longi-
tude 80° 30 W. Then make good a 169° true (S. by E. mag.)
course for 52 miles, which should lead to a position 3 or 4 miles
eastward of Hetzel Shoal gas and whistling buoy.

These courses lead in depths of 17 to 20 fathoms. In approaching
and passing the shoals off Cape Canaveral care must be exercised;
the depth should not be shoaled to less than 13 fathoms.

The current of the Gulf Stream may be expected under ordinary
conditions to set against the vessel for the entire run with a velocity
of about 0.5 to 0.8 knot, the direction of the current following the
curve of the coast. It must be remembered, however, that the effect
of winds is almost 1mmediately felt on the currents, and that with
northerly, and especially northeasterly, winds a current of about
1 knot will set with it along the coast. Southerly, and especially
souathwesterly, winds increase the velocity of the Gulf Stream.

Passing 3 or 4 miles eastward of Hetzel Shoal gas and whistling
buoy, a 168 true (S. by E. 14 E. mag.) course will lead the same dis-
tance eastward of Bethel Shoal gas and whistling buoy, and this
course should be continued until Jupiter Inlet lighthouse is made
on the starboard bow. Then shape the course to pass from 3 to 6
miles eastward of it. On this run the 15-fathom curve is a good
guide. The current of the Gulf Stream may be expected under
ordinary conditions to have a velocity of about 0.7 knot off Cape
. Canaveral, increasing to 1.5 or 2 knots off Jupiter Imnlet lighthouse.

StraiTs OF FLORIDA-CAUTION A8 TO CURRENTS.—The attention
of navigators is ealled to the fact that most of the wrecks on Florida
Reefs occur in the case of vessels bound southward, especially at
night; they generally occur on reefs lying about halfway between
the lights; and the region of maximum frequency of wrecks is be-
tween Carysfort Reef and Alligator Reef, and to a less extent
between Fowey Rocks and Carysfort Reef and between Alligator
Reef and Sombrero Key. ' : SR

From a consideration of the data it can be stated that nearly all
casualties are due to one cause—an underestimate of the strength of
the Gulf Stream against the vessel. This leads to two errors in
navigation: First, the distance made good over the bottom is less
than assumed or indicated by the log, and when skirting the reefs
the course is changed too soon for the next light and before sighting
it ; second, the vessel underrunning her log is closer to the reefs than
indicated by the four-point bearing, and this error is greater for slow
vessels than for fast ones. S : F e L

At night, when bound southward and navigating at a safe distance
from the reéfs between Fowey Rocks and Sombrero Key, it is on the
gide of safety to assume that the vessel i& steanming against a 8 or 4
knot current, and from one light to hold a course ‘that will insure
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clearing the reefs until the next light is sighted. It is also well to
remember that near the reefs there is a tidal current, possibly as
much as 0.5 knot in places directly on and off the reefs on the rising
and falling tides, respectively. :

On the other hand, when bound northward and following Florida
Reefs between Sombrero Key and Fowey Rocks it is on the side of
safety to underestimate the velocity of the Gulf Stream with the
vessel ; the courses should be laid well clear of the reefs, which is
the usual practice. Vessels are rarely lost on Florida Reefs when
bound northward, except when crossing the Stream from Habana
and making the reefs in misty or rainy weather.

The following are extracts from a report of a stranding:

Rounded Great Isaac Light at a distance of 214 miles, steered by compass and
log 227° true for 20 miles, and then steered 224° true. By bow and beam bear-
ing Fowey Rocks light was 12 miles distant when abeam, but on account of the
northerly cuarffrent it was probably about 7 miles. The vessel stranded on the
north end of Long Reef, having had a northerly set of 17 miles, or an average
of abouit 2% knots for the crossing from Great Isaac light to Florida Reefs.

Along the keys there is a slight tidal drift, of not more than 0.5
knot, setting on and off the reefs. This current will probably not
be noticeable at a greater distance from the reefs than 1 mile. Be-
tween the keys, in the passes connecting Hawk Channel and Florida
Bay, the current has considerable velocity (3 to 4 knots) in the
immediate vicinity of the openings, and is felt to some extent, prob-
ably, on and beyond the usual sailing line in Hawk Channel. When
not influenced {;y winds the maximum current northwestward into
Florida Bay and southeastward into Hawk Channel through the
openings between the keys occurs about 1 hour before high and low
waters, respectively, in the straits. The northwesterly current is
increased by easterly winds and the southeasterly current by westerly
winds, due to the effect of these winds in driving out or piling up,
l‘es:)pectively, the water in Florida Bay.

uPITER TOo Fowry Rocks.—Vessels follow the coast as close as
safety permits—in the daytime at a distance of 1 to 134, miles to Hills-
boro Inlet lighthouse, then 114 to 2 miles off until abreast Biscayne
Shoal buoy, and pass 1 mile eastward of Florida Reefs North nd
gas buoy and Fowey Rocks lighthouse. Close attention should be
given to the lead, and courses not depended upon entirely, and
checked frequently. From Jupiter to Lake Worth Inlet the depth
should not be shoaled to less than 13 fathoms, and then keep in over
15 fathoms. Southward of Lake Worth Inlet the depths increase
so rapidly offshore that the hand lead can not be depended upon to
Insure safety for deep-draft vessels. _
narrow ridge, on which least depths of 7 to 12 fathoms were
found and with somewhat deeper water inside it, lies from 1 to 114
miles from this coast. This ncfgee has not been closely developed, and
should be avoided by deep-draft vessels. A vessel with a draft of 23
feet reports striking at a point 114 miles from shore and 6 miles
southward of Jupiter Inlet light, and another with a draft of 19
feet at a point 134 miles from shore and 1814 miles northward of
Fowey Rocks light. It is suspected that the re{mrtegl grounding of
several steamers on ridges south of New River Inlet is in a measure
attributable to the indistinct shore line for which the line of trees
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along the west edge of the marsh is mistaken, which would place a
vessel 1 to 13145 miles inshore of her intended position.

The current of the Gulf Stream may be expected to have a velocity
of 1.5 knots from well northward of Jupiter until southward of West
Palm Beach, then 1 knot to Hillsboro Inlet, and then 0.7 knot to
Fowey Rocks. The velocity increases rapidly offshore.

At night, from a position 6 miles off Jupiter Inlet light, make good
a 183° true (S. 154 W. mag.) course for 82 miles, passing 214 miles off
the coast southward of Liake Worth Inlet, 315 miles off Hillsboro
Inlet lighthouse, 3 miles off Biscayne Shoal gas and bell buoy, 214
miles off Florida Reefs North End gas and bell buoy, and 2 miles
off Fowey Rocks lighthouse. The 15-fathom curve is a safe guide
between Jupiter and Lake Worth Inlet. On this course the current
of the Gulf Stream should be assumed to have a velocity of 2 knots
in determining the distance off the lights by bow and beam bearings,
and more if farther offshore than the distances stated.

Fowey Rocks 10 Sanp Kev.—Vessels follow the Florida Reefs
from 1 to 2 miles off in the daytime and 2 to 4 miles off at night. The
position should be checked on the aids as passed and on the lights
and sectors at night. Care must be taken not to get inside of the
line of reefs, beacons (spindles), buoys, or lighthouses, especially
when passing parts of the reef that lie well back of the edge and do
not break or show near the surface. The color of the water does not
always mark the edge of the reefs. :

Except in the vicinity of Fowey Rocks, where the 100-fathom
curve is only about 2 miles outside the reef, the 50-fathom curve
lies from 2 to 3 miles from Florida Reefs, and this is about the least
depth that can be depended upon to insure safety in skirting them.
The hand lead is practically of no value as an aid and shoul(f not be
depended on. ‘ ' _ o

The reefs are fringed in places with broken ground, which as a
measure of safety should be avoided by deep-draft vessels where the
depths are less than 10 or 12 fathoms. o :

Any crossing of the Gulf Stream should be regarded as difficult, on
account of the strong current of variable velocity for which it may
not be possible to make a proper allowance and the abrupt shealing
inside the 100-fathom curve. The axis of the Gulf Stream is nearest
the reefs from about 10 miles northward of Carysfort Reef light-
house to Molasses Reef lighthouse. S _ :

Vessels bound for Habana generally shape the course for that port
when abreast of Alligator Reef lighthouse. = ) _' .

The following courses may serve as a check, and the distances at
which they are laid frem the reefs should be regarded as a minimum
to insure safety: o o e oy

In the daytime—From 1 mile off Fowey Rocks lighthouse make

ood the course 187° trie --(,S- 14, 'W. mag.) for 7 miles to 1 mile off
iumph Reef beacon “O7”; then 193° true.(S. by W. mag.) for
614 miles to 1 mile off Pacific Reef lighthouse; then 203° true (8. by
W. % W. mag.) for 10 miles, passing 14 mile off Turtle Harbor buoy
(nun, No. 2), and to a position 1 mile off Carysfort Reef lighthouse.

From 1 mile off Carysfort Reef lighthouse make good, the course
20°7° true (SSW. 1, W.mag.) for 6 miles to 1% miles off The Elbow
beacon “J™; then 219° true (SW. 85 S. mag.) for 10 miles to 114
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miles off Molasses Reef lighthouse ; then 234° true (SW. 54 W. mag.)
for 1614 miles to 114 miles off Alligator Reef lighthouse.

From 114 miles off Alligator Reef lighthouse make good the course
234° true (SW. 55 W. mag.) for 11 miles to 114 miles off Tennessee
Reef buoy (nun, No. 4) ; then 247° true (SW. by W. 34 W. mag.) for
11 miles to 2 miles off Coffin Patches beacon “ C”; then 252° true
(WSW. 14 W. mag.) for 9 miles to 114 miles off Sombrero Key
lighthouse ; then 253° true (WSW, 35 W, mag.) for 17 miles to 134
miles off Liooe Key beacon “ G ”; and then 257° true (WSW, 54 W,
mag.) for 2614 miles, passing 114 miles off American Shoal light-
house and to a position 2 miles off Sand Key lighthouse.

At night.—From 2 miles off Fowey Rocks lighthouse make good
the course 189° true (S. 55 W. mag.) for 1314 miles, keeping in the
white rays of Fowey Rocks lighthouse, until Carysfort Reef light-
house is in sight showing white and up to Pacific Reef light, distant
off 2 miles; then 205° true (SSW. 14 W. mag.) for 11 miles to a
position 2 miles off Carysfort Reef lighthouse. A

A number of vessels have been lost on the reefs between The Elbow
and Molasses Reef, and extra caution should be observed in this
locality. 'The extremely variable current against the vessel should
be carefully consideredY in determining the position off Carysfort
Reef light, from which to shape the course to lead well clear of The
Elbow. (The establishment of Molasses Reef lighthouse will un-
doubtedly minimize the danger in this locality.f)

From a position 2 miles off Carysfort Reef light make good the
course 212° true (SSW. 74 W. mag.) for 1614 miles to a position 214
miles off Molasses Reef lighthouse; then 234° true (SW. 55 W. mag.)
for 17 miles to a position 214 miles off Alligator Reef light. The
cdge of the red, sector of Carysfort Reef light leads close to the
reefs between the light and The Elbow.

From a position 2146 miles off Alligator Reef light make good the
course 234° true (SW 54 W. mag.) for 1614 miles until Sombrero
Key light is in sight showing white; then 255° true (WSW. 15 W.
mag.) for 15 miles to 2 miles off Sombrero Key light; then 254°
true (WSW. 14 W. mag.) for 23 miles to 214 miles off American
Shoal light; and then 259° true (WSW. 75 'W. mag.) for 2014 miles
to 2 miles off Sand Key Light. ]

Saxp Kex to Dry Torrtucas.—On the south edge of Florida Reefs
hetween Sand Key and Dry Tortugas there is &roken ground with
rocky, very uneven bottom, which, like other parts of Ilorida Reefs,
rises abruptly from the deep water of the Straits of Florida. As a
measure of safety this broken ground, including the areas with
depths less than 10 or 12 fathoms lying southward and westward of
Rebecca Shoal and Dry Tortugas, should be avoided by vessels of the
(deepest draft. The 50-fathom curve is about the least depth that can
be depended upon to insure clearing this broken %_)round when skirt-
ing it, except southwestward and westward of Dry Tortugas. A
vessel is reported to have struck an obstruction with about 18 feet
over it lying 11 miles 147° true {SE. 75 S. mag.) off Rebecca Shoal
hghthous‘e'; the least depth found in this locality by a careful exami-
nation ie 514 fathoms. A vessel is also reported to have struck an
Ubstruction 2 miles 285° true (WNW, 7 W. ‘mag.) off Rebecca Shoal
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The currents near the edge of the bank in this locality are variable,
being influenced by the winds, by differences in barometric pressure
in the Gulf and outside, and by the tides. There are strong tidal
currents through the passage westward of Rebecca Shoal; a velocity
of 1.5 knots has been observed in the passage, and 1.0 knot (north
and south) on the edge of the bank southward of the passage. The
tidal current on and off the edge of the reef should also be considered.

From a position 2 miles off Sand Key lighthouse make good the
course 265° true (W. 54 S. mag.) for 41 miles, passing nearly 4 miles
southward of Marquesas Rock nun buoy, the same distance south-
ward of a gas and whistling buoy marking a wreck 2145 miles west-
ward of Marquesas Rock, and to a posifion 13 miles from Rebecca
Shoal lighthouse bearing 8° true &N i5, E. mag.). Then make good
the course 287° true (“ENW. 34 W. mag.) for 27 miles to a position
1114 miles 228° true (SW. mag.) of Dry Tortugas lighthouse.

DIRECTIONS, STRAITS OF FLORIDA TO CAPE HATTERAS,

On the eastern side of the Gulf of Mexico for a distance of possibly
100 miles outside the 100-fathom curve, southeasterly currents pre-
vail and velocities as high as 2.5 knots have been reported. he
Gulf Stream investigations indicated that the strongest current into
the Straits of Florida is found near the 1,000-fathom curve westward
of Dry Tortugas, and that velocities of 1.5 to 2 knots are frequent in
that locality. Approaching Dry Tortugas from the Gulf should
therefore be regarc?ed as a difficult run, as a vessel will overrun her
log, and observations are the principal guide; currents may be ex-

ected at all times, but variations occur both in direction and ve-
ocity, due to the season of the year and the winds. Approachin,
the passage westward of Rebecca Shoal from northward, a number o
vessels have stranded on New Ground Shoal, indicating an easterly
set.

From Florida Straits to Cape Hatteras, vessels follow the Gulf
Stream, pass about 12 miles southwestward of Dry Tortugas light-
house, about 14 miles southward of Rebecca Shoal lighthouse, then
follow Florida Reefs about 8 miles off, and pass Fowey Rocks at a
distance of 10 to 12 miles and Jupiter Inlet lighthouse 15 miles. The
velocity of the current varies greatly in different localities, and is also
subject to sudden changes, due to wind, differences in barometric

ressure, and the like, so that no fixed hourly rate can be given.
'requently high velocities will be carried between certain points,
and suddenly dropping off between others. The position should
therefore be checked whenever possible by bearings. The ship speed
plus supposed rate of current should not be assumed to fix the posi-
tion. e greatest velocity will be found between Carysfort Reef
and Jupiter Inlet, ranging from 2 to 414 knots. - T o
- From 15 miles off Jupiter Inlet lighthouse make d the ceurse
1° 30" true (N. 14 E. mag.) for 208 miles to latitude 30° 25" N'.? longi-
tude 79° 40" 'W. This should lead from 12 to 18 miles _oﬂts;dﬁxi:%le
100-fathom curve and should cﬁve a current nearly equal to the aver-
age made between Fowey Rocks and Jupiter. = = .
_From latitude 30° 25’ N. and longitude 79° 40" W. make good the
course 26° true (NNE. 35 E. mag.) for 50 miles to latitude 81° 10
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N., longitude 79° 15 W. Then 45° 30’ true (NE. 14 E. mag.) for
243 miles to latitude 34° 00” N., longitude 75° 50° W.

It is stated that between latitude 30° 30" and 82° 80’ N. heavy tide
rips will be experienced, indicating a change in the direction of the
streamn and not an increase in the velocity, and creating in stormy
weather a very uncomfortable sea.

From latitude 34° 00° N. and longitude 75° 50 W. make good the
course 22° true (NNE. 3¢ E. mag.) for 69 miles and pass east-
ward of Diamond Shoal light vessel. Then follow the tracks to
ports northward as described in the southbound routes on page 36.

When approaching Diamond Shoal great care must be taken to
have a correct location for the vessel. The currents are subject to
wide variations, as indicated by the observations on the light vessels.
At times during both summer and winter the Gulf Stream has great
velocity ; at other times none will be found, or a southerly set may be
experienced with northerly winds. The general direction of the
stream is northeast with a velocity of 1 to 2 knots, but on nearing
Diamond Shoal light vessel the current is said to set well to the east-
northeast and at other times nearly north. Overallowance and this
northerly set have been fatal to many vessels. If a northerly gale is
encountered between Jupiter and Cape Hatteras, some navigators
lét}alep closer inshore to get on soundings before reaching Diamond
Shoal.

The courses given from Jupiter to Hatteras follow nearly the axis
of the Gulf Stream. If followed, the best current will usually be
obtained, but good observations are essential to avoid overrunning or
underrunning. Due regard should be given to the seasons of the
vear. It is stated that winter currents are much lighter, often dr(H:
ping to nothing after long spells of northerly and northeast winds.

DIRECTIONS FOR ENTERING STRAITS OF FLORIDA THROUGH PROVIDENCE CHANNELS.

The greater number of sailing vessels bound to the Gulf of Mexico
from ports in Europe, British North America, or the northern
Atlantic ports of the United States, and a large number of steamers
from European ports, enter the Straits of Tlorida from eastward
through the Providence channels, which have a least width of 22
miles %)etween Great and Little Bahama Banks. _

. The point for which a course is shaped, and the first land sighted,
1s the south point of Great Abaco Island, known as Hole in the Wall.
Vessels coming from northward, if at all doubtful of their reckoning,
should make latitude 26° 30" N., well eastward of the eastern end of
Abaco Island, so that in case the wind falls light or the weather be-
comes thick they will not be picked up by Elbow Key. At night, in
a sailing wvessel, if the wind is from southward when in this locality.
and the light is not sighted or the reckoning is doubtful, the vessel’s
head should be kept eastward, as the lead will be of little use to give
warning of danger. Near the northeastern end of Great Abaco Island
the currents are strong and variable and have caused many wrecks in
the vicinity of .Elbow%(ey. o :
aution.—A branch of the North Equatorial Current runs strongly
on the eastern side of Bahama Islands, and several vessels have
stranded between Hole in the Wall and Elbow Key. The current

108186°_22 4
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enerally sets north-northwestward; its velocity is about 1.5 knots,
increased during southeast winds, but it sometimes sets in an opposite
direction. -

In the Northeast Providence Channel the currents are variable and
the reefs and keys should not be approached too closely in light winds.
In the Northwest Providence Channel, between Great Stirrup Key
and Great Isaac, the flood sets southward on the Great Bahama Bank
and the ebb northward off the bank. In the middle of the channel
there is generally but little current, except after northerly winds,
when it frequently sets eastward with a velocity of about 1 knot. The
tidal current has a velocity of about 1 knot on the banks, setting di-
rectly on and off on the rising and fa,llin§ tide, respectively.

Steamers bound to ports in the Gulf of Mexico, after passing Great
Isaac, will find it to their advantage to stand across the Straits of
Florida for Fowey Rocks Lighthouse and follow the Florida Reefs
into the Gulf. The reefs are so well marked in the daytime, and at
night by the red sectors in the lights, that no uncertainty as to the
position of a vessel is possible with ordinary care. This route is also
shorter than the one along the western edge of Great Bahama Bank
and across Salt Key Bank.

.Sai]in%]r vessels after passing Great Isaac stand along the western
edge of Great Bahama Bank for a distance of about 75 to 80 miles
and then stand for the northwest end of Salt Key Bank; or, if not
over 18 feet draft, they can cross Salt Xey Bank, passing either side
of Dog Rocks (30 feet high) and south of Double }feaded Shot
Keys, thus avoiding the strength of the Gulf Stream, which is
weaker here than on its western side. From Salt Key Bank the wind
generally decides whether the vessel bound into the Gulf of Mexico
crosses the Straits of Florida so as to make Sand Key lighthouse,
or follows the north shore of Cuba and crosses the straits so as to
pass westward of Tortugas.

Vessels of less than 12 feet draft can stand across the northwest
- end of Great Bahama Bank after entering the Northwest Providence
Channel, but this should not be attempted unless in the daytime,
when the rocky patches can be seen so as to be avoided. A vessel
using this route will leave the western edge of Great Bahama DBank
about 78 miles southward of Great Isaac lighthouse, and southward
of Orange Key. '

Tarover ProvibEnce CHANNELS TO GreEaT Isasac anp Fowey
Rocxs.—When Hole in the Wall lighthouse is made, shape the course
to pass from 3 to 5 miles southward of it; a narrow bank of sound-
ings with depths of 9 to 12 fathoms extends 5 miles between the
bearings southeastward and east-southeastward from Hole in the
Wall. Then make good a 281° 30" true (W. by N. mag.) course for
100 miles, passing 5 miles northward of Great tirrup Igey lighthouse
and to a position near the edge of the bank with Great Isaac light-
house bearing 231° true (SW. 14 W, mag.) distant 7 miles. Then
round Great Isaac lighthouse at a distance of about 4 miles in a
degth of about 12 or 13 fathoms. -7 '

Fhe principal dangers are the Gingerbread Grownd and the rocks
and reefs lying between it and Great Isaac lighthouse, which have
a total length of about 30 miles; and the greatest caution and atten-
tion to soundings should be observed in approaching this dangerous
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locality, as the flood tide sets directly on the reefs, and 1n places
parts of it are only about 115 miles from the edge of the bank. From
westward of Stirrup Keys to eastward of the Gingerbread Ground
the northern edge of the bank is clear and the lead a safe guide, and
vessels sometimes anchor here during light winds.

From northward of Great Isaac lighthouse steamers shape the
course across the Gulf Stream for Fowey Rocks lighthouse. n this
course an allowance should be made for a northerly current, averag-
ing about 214 knots for the entire run. It will therefore be necessary
to shape the cotirse for a position some 8 or 10 miles southeastward of
Fowey Rocks light to allow for the northerly set. When fixing the
position by bearings on the light, keep in mind that while outside the
100-fathom curve the vessel i1s probably in the full strength of the
Gulf Stream, where the northerly current may average a velocity of
4 knots; if the light is on the starboard bow, the vessel will be much
closer to it than indicated by the distance run between the successive
bearings on it. On account of the strong current and the abrupt
shoaling inside the 100-fathom curve the greatest caution should be
observed in approaching Fowey Rocks and in fixing the position
from which to shape the course southward. (See the caution as to
currents in the Straits of Florida on p. 38.)

To sSTAND ALONG THE WESTERN EDGE OF GREAT Bamama Banx.—
If possible, daylight should be selected for the run.

aving rounded Great Isaac lighthouse at a least distance of 3
miles, steer 223° true (SW. 14 S. mag.) for 10 miles to pass outside
Fldorado Shoal (depth 10 feet), taking care in the night not to come
within the depth of 10 fathoms, or to bring the light to bear north-
ward of 51° true (NE. 14 E. mag.) until the shoal is passed. The
course may then be altered more southward to follow the edge of
;lhe bank in not less than 10 fathoms and pass outside Moselle Shoal
yuoy. .

After passing North Bemini the keys must be closely hugged in
order to avoid the Gulf Stream, which sometimes comes close to the
rocks. -A short calm within a mile of the edge of this part of the
bank might drift a sailing vessel so far northward as to oblige her
to run around Little Bahama Bank and to enter again from eastward.
Therefore, instead of attempting to beat along with a light wind
it is more prudent to anchor under North Bemini and await a slant
of wind to get around the elbow. o

In the winter when near Great Isaac, if the weather indications
give warni of a northwester, it is advisable for a sailing vessel to
remain in e Northwest Providence Channel and be guided by
bearings on Great Isaac until the wind draws northward, which it
Usually does in 24 to 48 hours.

Vessels proceeding westward from Great Bahama Bank should
endeavor to strike soundings on the northwest end of Salt Key Bank.
bhould_ the wind be scant from westward they may run in on the
bank on either side of Dog Rocks and pass off southward of the Double
Headed Shot Keys; or, should the wind be light and tending to calm,
they may anchor on the bank to avoid being set northward. At night
vessels had better run down westward of the bank, paying great
attention to the lead.. : : : .

It is advisable for sailing vessels not_to stand over for Salt Key
Bank until after reaching Orange Key. In the summer months, when
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light southeasterly winds prevail, a strong northwest current fre-
quently runs into Straits of Florida from Santaren Channel, and
vessels meeting with a calm or light airs at this period are sometimes
drifted through the straits, even in sight of the keys along the edge
of the bank.

Having passed Elbow Key lighthouse and being clear of Salt Key
Bank, the course should be about 238° true (SW. 15, W. mag.) until
close over to the coast of Cuba, to avoid the strength of the current.
This course should lead toward the peak of Matanzas, and about 12
miles northwest of Piedras Key lighthouse, but this will depend upon
where the vessel leaves the bank and the set of the current, which
i1s very uncertain and sometimes strong into the Nicholas Channel.
If bound to ports of the United States on the Gulf of Mexico, keep
along the coast of Cuba as far west as Mariel, about 22 miles westward
of Habana, and then shape a course to pass westward of Tortugas.

Vessels with a fair wind may shorten the passage by crossing over
from Salt Key Bank to Sand Key lighthouse; a Gulf Stream cur-
rent with a velocity of about 2 knots in a northeastly direction will
be experienced.

To cross GrEaT Bamama Bang.—Vessels of less than 12 feet draft
can stand across the northwest part of Great Bahama Bank from
Northwest Providence Channel, but this should not be attempted
unless in the daytime, when the rocky patches can be seen so as to
be avoided. The distance with a depth less than 4 fathoms is 70
miles. About half of this distance carries a depth of a little more
than 2 fathoms; 15 miles of this is known as the flats or Middle
Ground, which has narrow sand ridges and small black heads, be-
tween which the vessel must be guided by eye.

Passing 134 miles northward of Great Stirrup Key lighthouse,
bring the lighthouse to bear 112° true (ESE. mag.), distant 4 miles.
Then steer 238° true (SW. by W. 34 W. mag.) for 33 miles to the edge
" of the flats or Middle Ground, which extends across the bank and is
about 15 miles wide; allowance must be made for the tidal current.
Thence a 217° true (SW. 84 S. mag.) course for 50 miles will lead
to a position 5 or 6 miles southeastward and in sight of Orange
Key, and the course continued will lead to the edge of the bank
about 12 miles southward of it. :

In crossing the flats the eye must be the guide between the numer-
ous white sand ridges and the small black heads, which are easily
seen, even in the night time, if the weather is clear. Should a vessel
enter upon the bank with the first of the flood, she should steer a
little more westward, and more southward if she enters on the first
of the ebb. Although the water is so shoal and clear, the lead should
be kept constantly going, the lead line being marked to feet. If
eastward of the track and approaching what is" known as Long
Bank, the little heads of sponge and dark fans will become more
numerous. 1In the winter months, should the wind haul southward
{a sure indication of a northwester), it is advisable to anchor and
await the change instead of beatin about among the shoals.

T'ides—It is high water, full and change, on the bank at 8 hours,
and the current has a veloeity of 1 to 0.5 knot-to within a short dis-
tance of the north side of the Middle Ground. On the Middle
Ground there is little current; and on the south side of the Middle
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Ground the current is rotary, setting from east to south and west
from high to low water, and through north to east from low to high
water,

About 16 miles eastward of Orange Key it is not high water, full
and change, before 10 hours 15 minutes, and the rise is 8 feet, so
that a vessel will carry 2 hours more of high water across the
shallower part of the bank. A steamer of 12 feet draft, coming
from northward and making the northern ed of the Middle
Ground at three-quarters flood, may cross the Middle Ground before
the tide begins to fall.

COAST FROM CAPE HENRY TO CAPE LOORKOUT.

Cape Henry, on the south side of the entrance to Chesapeake Bay, is
a bold range of sand hills, 80 feet high, with lower ones near the water.
On the beach at the cape is Cape Henry lighthouse, and 340 feet
southwestward of it is a disused lighthouse tower. Near the light-
house are a storm-warning display station and a seacoast telegraph
station of the United States Weather Bureau, from which vessels are
reported to Norfolk and with which they may communicate by the
use of International Code Signals,

Cape Henry lighthouse is an octagonal, pyramidal tower, upper and
lower half of each face alternately black and white. The light is
group flashing white (group of 3 flashes every 20 seconds) with a
red sector, 157 feet above the water, and visible 19 miles. The fog
signal is a siren, blast 4 seconds, silent interval 41 seconds.

Virginia Beach is a summer resort 5 miles southward of Cape Henry
and has railroad communication with Norfolk. The buildings are
prominent and there is a high black water tank there. Coast Guard
station No. 162, located on the beach is a radio compass station.

From Cape Henry to Cape Hatteras the coast trends southward for
103 miles, and is broken by two unimportant inlets. From Cape
Henry southward for 11 miles there are woods near the beach, but for
the remainder of the distance the coast is a low, narrow strip of land
or sand beach, from 14 to 234 miles wide, separati the ocean from
the extensive interior waters of North Carolina. urrituck Beach,
Bodie Island, and Cape Hatteras lighthouses, Diamond Shoal 11%{1;1;
vessel, the buoys, and the life-saving stations are the principal marks.

The coast between Cape Henry and Cape Hatteras is free from
dangers if it be given a berth of 5 miles or more, and along the greater
part of it 5 to 9 fathoms will be found as close as 1 mile from the
beach. The shoals lying off this stretch of coast are False Cape
Shoals, Platt Shoals, Wimble Shoals, and Hatteras Shoals. In navi-
gating along this coast in thick weather the closest attention should
be paid tol.lﬁxe soundings and chart, and even then the navigator is
like y to be confused and let into danger in consequence of the irregu-
larities of depth. ‘ i

About 213 miles southward of Cape Henry there are two sand hills,
one 60 and the other 40 feet high, called, respectively, Wash Hill and
Sheep House Hill. When approaching from southward the localit;
resembles Cape Henry, and is called False Cape. Several spots wi
depths of 14 to 18 feet lie from 84 to 134 miles offshore from False
Cape. A gas and whistling buoy (ﬂashuslﬁ white light) is moored
outside these shoals about 484 miles from shore. :
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Currituck Beach lighthouse, nearly 34 miles southward of Cape
Henry lighthouse, is a red, conical tower. The light is fixed white
with a red flash of 1.5 seconds every 45 seconds.

Bodie Island lighthouse, 36 miles southward of Currituck Beach
lighthouse, is a conical tower, alternate white and black horizontal
bands above granite base. The light is fixed white, 156 feet above
the water, and visible 19 miles. .

Oregon Inlet, about 2 miles southward of Bodie Island lhighthouse,
is entered over a shifting bar, the surveyed depth on which has varied
from about 6 to 10 feet or more. When inside the bar anchorage can
be found under the lee of the south entrance point. The tidal cur-
rents have considerable velocity, sometimes from 3 to 4 knots, and
even 5 knots on the ebb with strong westerly winds. About 4 feet at
high water can be taken from the inlet over the bulkhead into Pam-
lico Sound through a difficult, shifting channel. There are no aids.

Platt Shoals are a number of spots with 414 to 6 fathoms over them,
lying from 214 to 334 miles from the beach. and from 6 to 9 miles
southeastward of Bodie Island lighthouse. There is a good channel
with a depth of 8 to 14 fathoms inside this shoal and about 134 miles
from the beach. The shoals are about 314 miles long in a south-
southeast direction and are about 114 miles wide. In easterly gales
the shoaler spots are marked by breakers. :

New Inlet, the opening in the beach nearly 10 miles southward of
Bodie Island lighthouse, is used only by small boats. The sea breaks
across the mouth in all but very calm weather. .

Wimble Shoals are a number of ridges extending out from and lying
off the shore to a distance of 4 miles with depths ranging from 314,
to 6 fathoms. 'The northern end of these shoals is about 15 miles
southward of Bodie Island lighthouse and eastward of the northern
end of Chicamacomico Woods. The spot with 814 fathoms over it
lies about 254 miles from shore, and there are several spots with 4
fathoms over them inshore of it. In easterly gales the shoaler parts
are marked by breakers. A gas and whistling buoy moored 44
miles offshore marks the outer limit of the shoals.

Cape Hatteras, where the coast makes a sharp bend westward, is low
and sandy, and is marked by Cape Hatteras lighthouse. One mile
northward of the lighthouse is a radio station. Westward of the
lighthouse it is thickly wooded. There is a life-saving station about
1 mile southward of the lighthouse and just southward is a radio
compass station. - ' .

Cape Hatteras lighthouse is a black and white, gpirally banded tower
with a red brick base. The light is flashing white (light 1.4 seconds,
eclipse 4.6 seconds), 191 feet above the water, and visible 20 miles.

Hatteras Shoals extend nearly 10 miles in a southeasterly direction
from Cape Hatteras, and consist of a number of irregular shoals,
some of which have 4 and 5 feet on their shoaler parts. The three
principal shoals have distinctive names. The Spit extends about 2
miles southeastward from the cape. v : SR R

"Diamond Shoal lies' 3 miiles southeastward of the cape, has little
water over it, and is usually ‘marked by bredakers. Outer Shoal is at
the southeast extremity of Hatteras Shoals, and consists of irregular
patches with least depthy of § and 11 feet over them, which are usnally
marked by breakers and a ‘wreck or two.. Outér Slue Channel, the
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passage between Outer and Diamond Shoals, has a depth of about 314,
fathoms, but as there are several spots with only 14 and 16 feet over
them, and as the channel is not marked, it is not safe to pass north
of the QOuter Shoal. During strong winds the currents set across
the shoals with great velocity.

Wrecks on the Outer Shoal usually occur in the case of vessels
approaching from southward in thick weather. The difficulty of
making a proper allowance for the set of the Gulf Stream, and also
the strong currents near the shore and the shoals, may cause consid-
erable error in the reckoning. The lead and Diamond Shoal light
vessel are the guides for clearing the shoals. When approaching and
uncertain of the position, the greatest care should be observed, the
lead kept going at frequent intervals until bottom is found, and care
should then be taken not to get into less than 20, or preferably 30,
fathoms. Sailing vessels are cautioned against rounding Hatteras
Shoals inside of the light vessel, as in case the wind should fail the
strong currents are liable to set them on the shoals.

Diamond Shoal light vessel is moored in a depth of 30 fathoms
1354 miles 137° true (SE. 554 S. mag.) of Cape Hatteras lighthouse.
The vessel has a red hull, with “ Diamond ” on each side, two masts,
and a circular gallery under the lens lantern at each masthead. The
lighting characteristic is an occulting white light every 20 seconds,
light 12 seconds, eclipse 8 seconds; visible 13 miles; if light on fore-
mast can not be shown a similar light will be shown from the main
mast. . The fog signal is a steam chime whistle, blasts 5 seconds, silent
interval 55 seconds. If the whistle is disabled the ship’s bell will be
struck by hand rapidly 5 seconds, silent interval 55 seconds. The
submarine bell strikes ¢ 5, thus: 5 strokes in 9 seconds, silent interval
3 seconds. Radio fog signal transmits signals on a 1,000 meter wave,
a series of double dashes for 20 seconds, silent 30 seconds. Signals are
transmitted continuously during thick or foggy weather and 9 to 9.30
a. m. and 3 to 3.80 p. m. each day. Wireless messages will be received
ﬂgii transmitted. Storm warnings are displayed during daytime
only.

rom Cape Hatteras to Cape Lookout the coast trends generally
southwestward for 62 miles and is broken by two inlets. From Cape
Hatteras southwestward for 6 miles it is thickly wooded near the
beach; between the woods and the beach is a range of sand hills
from 10 to 40 feet high, and for the remainder of the distance the
coast is a narrow sand beach, with numerous sand hills. separatlné the
ocean from the extensive interior waters of North Carolina. ape
Hatteras, Ocracoke, and Cape Lookout lighthouses, Diamond Shoal
and Cape Lookout Shoals light vessels, and the life-saving stations
are the principal aids. . ;

‘The coast between Cape Hatteras and Cape l.ookout is fairly
bold and 4 to 7 fathoms will be found as close as 14 mile from the
shore, except off Hatteras Inlet, where shoals extend out 114 miles,
and off Ocracoke Inlet, where they make out nearly 134 miles.

Hatteras Inlet, 11 miles westward of Cape Hatteras lighthouse, is
entered over a shifti bar, the depth over which varies from about
7 to 12 feet. It is used as a harbor of refu% by small local coasting
vessels, there being fair anchorage inside the bar in depths of 2 to
3 fathoms. Strangers should not enter without a pilot, as the
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buoys may not always mark the best water. Pilots are on the look-
out for vessels and will cross the bar when the sea permits.

The channel over the bulkhead from the inlet to Pamlico sound is
subject to change both in position and depth. In 1921, it was said to
have a least depth of 5 feet. 'The channel is used chiefly by local
fishermen. ;

On the west side of the inlet the shore is a bare sand beach; Hat-
teras Inlet life-saving station is 114 miles westward of the inlet and
the most prominent object in that direction. About 214 miles east-
ward of the entrance is a clump of woods and a storm warning dis-
play station; on the beach in front of the woods is Durants life-saving
station. A white church spire in the village of Hatteras is prominent.

T'ides.—The range of the tide is about 2 feet on the bar. In the
channels over the bulkhead the height of the water depends upon

the direction and force of the wind. :
Currents.—The tidal currents in the inlet and the channels through

The Swash are much influenced by the winds and attain a velocity at
times of 2 to 214 knots. The flood current commences nearly 314
hours after low water and the ebb current about 3 hours after high
water.

Ocracoke Inlet, about 26 miles west-southwestward of Cape Hatteras
lighthouse and 15 miles from Hatteras Inlet, is entered over a shift-
ing bar, the depth over which varies, according to the records of the
surveys for many years back, from 10 to 12 feet. Strangers should
not enter without a pilot, as the buoys may not always mark the
best water. Pilots are on the lookout and will board vessels if the
sea will permit them to cross the bar.

Inside the entrance there are several channels or slues which lead
into the shoals lying northward of the inlet; Teaches Hole Channel is
marked by buoys and lights, and leads northeastward along the west-
ern side of Ocracoke Island and then northwestward over the bulk-
head into Pamlico Sound ; a survey in 1916 found a least depth of 6
feet in the channel. Wallace Channel is marked by beacons, and leads
northwestward from the inlet and through a former dredged channel
over the bulkhead into Pamlico Sound; a least depth of 414 feet is
in this channel.

Ocracoke lighthouse and the village of Ocracoke are near a clump of
woods on the eastern side of the entrance. Ocracoke lighthouse is a
white tower. The light is fixed white, 75 feet above the water, and
visible 14 miles. On the western side of the entrance is the village
of Portsmouth; the life-saving station is the largest building and is
nearest the inlet. '

" The best anchorage is in the channel off the village of Oecracoke,
from just below the lower wharf to abreast the life-saving station;
the depths range from 8 to 18 feet. Small boats go into Silver Lake,
a circular basin with an entrance depth of 2 feet. ' '

- Tides.—The range of tide is about 2 feet over the bar and about 1
foot at Ocracoke. In the channels over the bulkhead the height of
the water depends upon the direction and force of the wind.

Ourrents.—'The currents in the inlet and the channels over the
bulkhead are much influenced by the winds.. The ebb current usually
has a greater velocity than the flood, sometimes' attaining a velocity
of £ to 2% knots. The flood current commeénces nearly 8134 hours
after low water and the ebb current about 3 hours after high water.
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Cape Lookout is the extremity of a long and very narrow strip of
sand beach projecting into the sea from the sharp angle of the coast
which forms the point of division between Raleigh and Onslow Bays.
The land near the cape is low, with sand hills from 10 to 40 feet
high; the cape is, however, readily identified by Cape Lookout
lighthouse, which can be seen at a distance of about 13 miles on a
clear day.

Cape Lookout lighthouse is a black and white, diagonally checkered
tower. The light is a white group occulting light every 10 seconds,
156 feet above the water, and visible 19 miles.

Cape Lookout Shoals extend 814 miles south-southeastward from the
cape, their outer end, with a depth of less than 18 feet, lying 10
miles 165° true (S. by E. mag.) of Cape L.ookout lighthouse. he
greatest width of the shoals is about 134 miles, and the depth over
them ranges from 2 to 18 feet. L.ookout Breakers is the name
given to a ridge on the shoals which has depths of 2 to 6 feet and lies
about 8 miles from the lighthouse and 3 miles from the red buoy
which marks the southern end of the shoals. QOutside of Liookout
Shoals proper and the buoy are two irregular shoals with 434 fathoms
over them, which will be avoided by passing near the light vessel.
In thick weather always use the lead, and if uncertain of the position
do not go into a less depth than 14 fathoms. Cape Lookout slough
1s & channel across Cape Lookout shoals, 334 miles south of the light-
house. Its eastern and western ends are marked by buoys.

Cape Lookout Shoals light vessel is moored in 15 fathoms about 20
miles 163° true (S. by E. 14 E. mag.) of Cape lLookout light-
house and 914 miles 158° true (S. by E. 54 E. mag.) of the buoy
marking the south end of the shoals. It has a red hull from bow
to pilot house and from mainmast aft, midship section yellow, with
“ Lookout ” on each side; two masts and brown, oval, cage-work
daymark at head of each. A group flashing white light, 3 flashes
every 12 seconds, is exhibited from an elevation of 50 feet and 1is
visible 12 miles. The fog signal is a steam chime whistle, blast
3 seconds, silent interval 27 seconds. If the whistle be disabled a
bell will be struck by hand rapidly 3 seconds, silent interval 17
seconds. The submarine bell strikes a group of 2 strokes every 10
seconds.

Lookout Bight is on the west side of Cape Lookout and affords good
anchorage for large vessels except with winds from south through
west to northwest. . :

A breakwater is being constructed at Cape Lookout, 306° true
(NW. 14, W. mag.) from Cape Lookout Coast Guard station. In
1920 it was visible above low water for a distance of 4,800 feet.
Vessels are advised to use care in the vicinity, as the temporary
lights maintained on the structure may be extinguished by storms.
A gas and bell buoy marks the outer end of the breakwater about
17 miles 262° true from Cape Lookout lighthouse. When completed
the breakwater will form a harbor of refuge behind it, with protec-
tion from all winds. .

The anchorage is northward or northeastward of Wreck Point,
with Cape Lacﬁmt'lighthouse‘bearing between 86° true (E. mag.)
and 109° true (ESE. mag.), in 5 to 6 fathoms. A limited number of
small vessels of about 9 feet or less draft can anchor, with shelter
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from all winds, inside the hook on which there are a number of
huts; but the width of the anchorage, with depths of 10 to 18 feet,
is only about 200 yards. To anchor inside the hook, pass 75 yards
eastward and southward of the east end of the spit, 100 yards
eastward of the huts, and anchor in the cove 200 yards southeastward
of the huts.

When eastward of Cape Lookout Shoals, the greatest difficulty in
making the anchorage in Lookout Bight is in the distance which
must be run southward of the cape to clear the shoals. In easterly
gales the shoals are marked by breakers, and when westward of them
the sea will be somewhat broken. When westward of Cape L.ook-
out Shoals, do not shoal the water to less than 8 fathoms until Cape
Liookout lighthouse bears eastward of 41° true (NE. mag.): Then
give the western side of the cape a berth of over 1 mile, passing well
westward of the gas and bell buoy marking the end of the unfinished
breakwater. When northward of the gas and bell buoy and Cape
Lookout lighthouse bears 105° true (ESE. 14 E. mag.) steer for it
and anchor as recommended-above.

BEAUFORT HARBOR

is the southern entrance to the inland waterway between DBeaufort
and Norfolk Harbors and is the most important harbor on the coast
between Cape Henry and Cape Fear. The most prominent and
easily recognized objects are the standpipe near the large hotel at the
eastern end of Morehead City, the large yellow Marine Biological
Station, on Pivers Island, near Beaufort, and the water tank in
Beaufort.

Core Creek is a part of the inland waterway between Beaufort Har-
bor and Pamlico Sound and is described on pages 167 and 168.

Newport River, the approach to the Clubfoot Canal, is a broad shal-
low stream emptying into the head of the harbor. The canal is good
for a depth of 3145 feet at high water.

The entrance to Beaufort Harbor is about 714 miles west-north-
westward of Cape Lookout lighthouse; it is obstructed by a shifting
bar which extends nearly 114 miles seaward. Dredging is occasion-
ally done to obtain a channel 300 feet wide and 20 feet deep across
the bar; shoaling is liable to occur soon after dredging. In 1921 the
controlling depth was 14 feet. Ample depth for the class of vessels
using the mmland passage can be expected at all times. The channel
is marked by range lights and buoys. Inside the bar there is a depth
of 3 to 514 fathoms in the channel and secure anchorage for vessels.

Beaufort, a town on the eastern side of the harbor, is the terminus
of a railroad and has communication by telegraph and telephone.
There i1s no ‘anchorage near the town, but there are several small
wharves to which a draft of 6 feet can be taken at low water. A small
supply of coal is kept on hand, and larger quantities can be had by
giving notice well in advance. h , ' ’

- Beaufort is reached from southward through a dredged channel

100 feet wide and 7 feet deep, the entrance to which is marked on its
west, side by Shark Shoal light (horizontally striped structure off the
south end of a stone jetty on Shark Shoal). From the entrance the
channel leads northward along the jetty, then to pass eastward of
‘Beids Creek light (black structure), then curves northeastward to the
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northwest end of Town Marsh, then along the southeast side of the
marshy islet northward of Town Marsh, and then northward for the
passage between Pivers Island (marked by several large yellow build-
mgs) and Beaufort until up to the small wharf at the western end of
the town. Here a channel 200 feet wide and 10 feet deep runs south-
eastward along the wharves, and another channel leads northward
past the railroad wharf.

A dredged channel 60 feet wide and 9 feet deep leads northward
from Beaufort through Gallant Channel to the main channel of the
inland waterway between Beaufort Harbor and Pamlico Sound. The
channe] is crossed at Beaufort by a drawbridge (opening 60 feet
wide), from which it trends northward for 34 mile, to the fish fac-
tory wharf, then northwestward for 14 mile toward N’eWport Marshes
upper light to a lighted beacon, then 34° true (NE. 35 N. mag.) for
nearly 54 mile to lighted beacon 2, and then 848° true (N. 34 W. mag.)
for 74 mile, to Russells Creek light, on the west side of the main
channel of the inland waterway. The channel is not difficult at low
water, the sides of the cut then showing by a difference in the color
of the water.

A channel has been dredged 5 feet deep from the wharves at Beau-
fort eastward through Taylors Creek to Core Sound at Lenoxville
Point. It is marked by beacons at the western entrance and a light
at the eastern entrance.

_ Morehead City, on the western side of the harbor, has communica-
tion by railroad, telegraph, and telephone, and is a shipping point
for oysters, fish, and clams. The railroad wharf extends to deep
water of the channel on the west side of the harbor near the draw-
bridge, and both are prominent. A channel 10 feet deep, with a least
width of 100 feet, leads from Beaufort Harbor to the wharves of the
town. IFrom near buoy No. 3 in Bogue Sound the channel trends
about 320° true (NW. 34 N. mag.) for the cupola of the hotel until
abreast a spindle on the port hand. then 293° true (NW. by W.
}/\i W. mag.) close to the end of the hotel wharf, and then along the
wharves,

Anchorage can be had in the channel of Beaufort Harbor from Fort
Macon to the railroad bridge, and vessels of 8 feet or less draft can
anchor, convenient to Morehead City, in the channel of Bogue Sound
westward of buoy No. 3.

Pilots will come out to a vessel if the sea will permit them to cross
the bar. They can also be obtained here to take vessels along the
coast and into the inlets between Beaufort and Cape Fear.

Supplies,.——Coal, gasoline, ice, fresh water, provisions, and some
ship chandlery can be obtained at Morehead City or Beaufort. Re-
I-‘?flrs can be made to small craft, which can be hauled out at both
Places,

. Hospital.——The nearest marine hospital is at Norfolk, Va. At Beau-
fort there is a relief station of the United States Public Health
Service ol .

Storm warnings are displayed at Beaufort and Morehead City.
ab('i'urreelnts;wﬁ['he_ tidal currents in the egtran%ehrun Wii:hI fOI%SIger-

e velocity, especially during spring tides. ey generally Tollow
the directio%_af'the Chinnel, b%lt I:)n t%e last quarter of the flood and
first of the ebb they are apt to set across the shoals in the entrance.
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Dmecrions.—From Cape Lookout Shoals light vessel a 327° true
(NNW. 55 W. mag.) course made good for 2514 miles will lead 134
miles westward of the red buoy on the end of Cape Lookout Shoals,
and to Entrance gas buoy.

From Frying Pan Shoals light vessel a 40° true (NE. 14 N. mag.)
course made good for 86 miles will lead to Entrance gas buoy. ,

A good lookout for Entrance gas buoy should be kept as soon as
Cape Lookout lighthouse bears southward of 97° true (E. by S.
mag.). The prominent standpipe in Morehead City bearing 338°
true (N. by W. 54 W. mag.), or the large yellow building of the Bio-
logical Station near Beaufort bearing 6° true (N. 73 E. mag.), will
lead to the gas buoy. ‘

From the Entrance gas buoy steer 0° true (N. 35 K. mag.) with
Fort Macon range lights in line ahead (fixed white), until up to
black can buoy “3.” which is at the turning point from Fort Macon
range to Bird Island range. The rear beacon in daytime will be seen
against the sky, on top of Fort Macon. In the afternoon the front
G%ject is not easily picked up. From this buoy steer 32° true (NE.
84 N. mag.) with Bird Island range lights in line ahead (fixed red,
front object three pile red beacon, rear object skeleton tower), pass
100 yards northwestward of nun buoy “2” and to a position about
300 yards southward of Fort Macon Spit bell buoy. Then gradually
haul northward, to pass about midway between the bell buoy and a
red and black nun buoy northeastward of it. '

From this position steer 323° true (NNW., 74 W. mag.) to a posi-
tion about 100 yards westward of nun buoy No. 4. Then steer 287°
true (WNW. 14 W. mag.), and give the shore above Fort Macon a
berth of 150 yards. I.ave buoy No. 6 on the starboard hand, and fol-
low the marsh at a distance of 125 yards. When the outer end of the
railroad wharf bears 338° true (N. by W. 54 W. mag.) steer for it,
which will lead eastward of the horizontally striped buoy on the
north side at the entrance of the channel leading to Bogue Sound.
There is a middle ground of 11 feet 400 yards south-southeastward
of the buoy, which narrows the channel at this point and vessels of
greater draft must exercise care in passing here. , .

For directions and descriptions of the inland waters to Pamlico
Sound see page 167. '

COAST FROM CAPE LOOKOUT TO CAPE FEAR.

The coast extends about 8 miles in a northwesterly direction from
Cape Lookout and then curves dually westward and southward
to Cape Fear. This coast, nea 100 miles in length, is similar to
that between Cape Hatteras and 8ape Liookout, but the strips of land
forming it are separated from the mainland by much narrower bodies
of water, and consequently the thick woods of the mainland can be
seenn from much farther seaward. That part of the Atlantic Ocean
bordering on this curved coast is known as Onslow Bay. '

The depths along this stretch of coast are very lar; 4 to 6
fathoms can be taken to within 1 mile of the beach; the 10-fathom
curve extends nearly parallel to, and at an average distance of about
- 8 miles from, the shore until eastward of Cape Fear, where it bends
southward and eastward around Frying Pan Shoals. The 20-fathom
curve is from 20 to 45 miles offshore. A R
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Inside passages.— Westward of Beaufort Harbor there is an inside
passage as far as Bear Inlet for boats of 4 feet draft, high water,
and as far as New River Inlet for 8 feet draft at high water; a draft
of 114 feet can be carried at high tide as far as Wrightsville Inlet, but
this section is never used by strangers. There are several inlets
between Beaufort Harbor and Cape Fear through which 6 or 7 feet
at high tide can be taken to sheltered anchorage, but all are ob-
structed by shifting bars on which the sea breaks when at all rough.

With local knowledge, a smooth sea, and high water, boats of 5 feet
or less draft can enter Cape Fear River through Corncake Inlet,
and boats of about 8 feet or less draft can cross Frying Pan Shoals
by the swash channel. Otherwise all vessels must pass outside Fry-
ing Pan Shoals, by which route the distance from Entrance gas
buoy off Beaufort Harbor to smooth water in Cape Fear River, is
112 miles. Pilots for the inlets, inland passages, and open waters
between Beaufort and Charleston can be had at Beaufort.

Bogue Sound is shallow, extends 21 miles westward along the coast
fromm Beaufort Inlet to Bogue Inlet, and is separated from the
ocean by Bogue Banks, a wooded beach 14 to 34 mile wide. The sound
has a width of about 2 miles near its middle, but narrows at each end;
its western end is partly closed by marshy islets. A channel, partly
dredged, extends through Bogue Sound from Beaufort Harbor to
Bogue Inlet, and is navigable for a draft of 3 feet at low water and
4 feet at high water.

The channel is buoyed from Beaufort Harbor nearly to Carolina
City (marked by fish factory and several mills and farther west by
radio towers), a distance of 114 miles. Westward of Carolina City
the channel follows the north shore at a distance of 14 to 34 mile for
9 miles to the mouth of Broad Creek, and is marked by lighted bea-
cons. About 114 miles westward of Carolina City there is a light
which marks the north side of a short dredged cut through a shoal;
there are spoil banks on the south side of this cut. After passing
through cut head west-southwestward for 1 mile to a position 14 mile
southward of a lone tree on the north shore and enter a dredged cut,
marked by a spoil bank on the south side. Follow through this cut in
a general westerly course for 2 miles, and continue the same heading
until up to a dredged cut west of Gales Creek and marked by a spoil
bank on the south side. There is a prominent house with a red roof
with a dock in front just east of the mouth of the creek. Go throggh
the cut toward lighted beacon 1 (black slatted day mark on pile)
south of the mouth of Broad Creek. (The creek is crossed by an
arched bridge 14 mile above its mouth.) Pass northward of the
lighted beacon 1 and follow the dredged cut marked by the aids
south to beacon 2, north of beacon 3, south of beacon 4, and north o
beacon 5. Between beacons 5 and 7 the spoil bank is visible in some
places on both sides of the channel and between 7 and 8 they are
out of water practically continuously on both sides.

From ‘Guthries Point the waterway follows the natural channel,
and is well marked by lighted beacons for 11/%1}111188 to Hunting
Island.  From the li'g{.t on the south end of Hunting Island the
waterway leads westward to the marshy islets,” and then between
them anc{ the wooded north shore for 14 mile, then leaves a small and
2 large igsland to starboard, and follows the well-defined channel be-



56 CAPE LOOKOUT TO CAPE FEAR.

tween the islands for 34 mile to the mouth of the channel leading
westward to Swansboro, marked on the east side by a red day mark.

Boats bound to Bogue Inlet should continue past this beacon and
follow the main channel southward for 54 mile, then westward for
14 mile, passing northward of two islets, to the marsh on the west
side, then southward to the inlet. The shoals in the vicinity of the
inlet are subject to change, and no directions can be given. The buoys
and the appearance of the water are the best guides.

Boats bound te Swansboro, to Bear Inlet, or the inland waterways
beyond Swansboro should enter the channel southward of the red
day mark mentioned above, and follow it westward to its outlet in
Main Channel, then continue westward, past a broad opening leadin
toward Swansboro, and into the opening leading Westwar% towar
a house on Huggins Island. Continue in mid-channel westward
to the island, follow this northwestward, and then steer northward
in a dredged channel, marked by spoil banks, to the waterfront of
Swansboro. _

Provisions and gasoline are obtainable at Swansboro, and there 1s
a railway for hauling out boats 60 feet long and 4 feet draft, and
machine shops for ordinary repairs to motors.

Tides in Bogue Sound vary from about 314 feet average rise and
fall at each end, near the inlets, to about 1 foot where the tides meet
near the middle. Strong south or southwest winds may raise the
tide a foot or even more and north to northwest winds lower it a
corresponding amount.

From Swansboro to New River Inlet there is an inside passage which
has been improved in places by dredgin% to a minimum width of 40
feet in the cuts and a minimum depth of 4 feet at a mean high tide;
it is used by boats of 3 feet draft. Some deterioration has taken
place, especially near Browns Inlet, where the channel is almost
closed by a shoal. The passage is not marked, and although there
are evidences of dredging in places, a stranger may encounter some
difficulty in following the channel.

Tides in this passage vary from an average rise and fall of about
314 feet at the inlets to 114 feet at points remote from the inlets; the
latter may be increased to 2 feet by strong southerly winds. -

- From Swansboro the waterway leads southwestward between an
islet marked by a shanty, and the mainland keeps well in the bight
westward of the islet and follows the shore southward and westward
to the mouth of Queens Creek. It leads southwestward across the
mouth of Queens Creek and then follows a dredged channel, well
marked by spoil banks, for 6 miles until close to Brown Inlet. :

It follows the beach closely across Brown Inlet and then follows a
very crooked natural waterway at a distance of 14 to 34 mile from
the beach for about 3 miles. There are many branches, but ‘the
waterway. follows the main stream, which is usually ‘well defined.
From this point to New River the waterway runs approximately

rallel to the coast and is well defined by the evidences of dredging.

n the wider passages, favor the side upon which the dredged ma-
terial is deposited.  The waterway crosses-two open bodies of water.
but is well defined by the spoil banks. = -~ e oo
- B Inlet is 22 miles westward of Beaufort Harbor and 8 miles
southward of the town of Swansboreo, which can ‘be seen from out-
side. The inlet is between a high wooded ridge on the west and a
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long, low spit on the east; on the inside of the spit, 1 mile eastward
of the inlet is a Coast Guard station, which can be seen from the out-
side. The entrance is obstructed by a shifting bar, extending about
14 mile seaward, through which the channel depth varies from a mini-
mum of 3 feet at low tide in some years to a maximum of 14 feet at
high tide in other years; in October, 1921, there was a depth of 3 feet
on the bar. The tides have a range of about 314 feet on the bar, and
high water occurs 2 hours earlier on the bar than at the head of the
marshes inside. The channel is marked by a sea buoy. 14 mile outside
the bar, and by small buoys on the bar and in the entrance. There are
no regular pilots; some one familiar with the channel may sometimes
be had from the Coast Guard station. Fishermen are sometimes pres-
ent outside and can be followed in. A stranger should wait for a ris-
ing tide and should never attempt to enter when the bar is breaking;
the bar buoys can not be seen when there is any sea on.

The channels inside the inlet are subject to considerable change
and no directions for navigating them can be given. A depth of
about 3 feet at low water and 4 feet at high water, can be brought to
the inlet from eastward, as described under Bogue Sound preceding.

From the inlet to Swansboro, a distance of 4 miles, the channel
has a depth of about 3 feet at low water. The channel is obstructed
by shoals, and at high tide the marshes on each side are covered,
rendering it difficalt for a stranger to follow.

White Oak River, for a distance of 4 miles above Swansboro, has a
width of 1 mile or more, through which there is a narrow, tortuous
channel between flats and oyster rocks; farther up the river is narrow
and leads between marshes. The channel is marked by red and black
stakes. Stella is a post office about 7 miles above Swansboro. A
sliding drawbridge crosses the river at the town. Boats of about 4
feet draft have towed logs on the river as far up as 6 miles above
Stella. Lumber is towed through Bogue Sound to Morehead Cit%?.

Bear Inlet, 314 miles westward of Bogue Inlet, is used considerably
as a harbor by local boats and to some extent by pleasure craft bound
to and from the inside waters. The entrance is about 14 mile wide
between high sand dunes. 1t has a broad, straight channel, and is
marked by buoys; in 1921, there was about 7 feet on the bar at high
water. ﬁlere 1s good anchorage close to the beach on the eastern
side, just inside the inlet.

Boats bound to Bear Inlet inside can carry the best water (3 feet
at low water and 6 feet at high water) by following the inland
waterway as described on page 56 to Swansboro. From here the
best water leads westward, between an islet marked by a shanty and
the mainland, and then southward, following the main channel lead-
ing westward of Higgins and Dudley Island, to the beach 14 mile
westward of Bogue Inlet, then follows a narrow channel westward,
Parallel to the beach, to Bear Inlet. Boats of 8 feet draft can go
direct from Bogue Inlet to Bear Inlet, just inside the beach, at high
water only. _

Brown Inlet, 3 miles westward of Bear Inlet, had a depth of 3 or 4
feet in 1916; it is little used. The entrance is similar in appearance
to Bear Inlet. ‘ : ] '

New River Inlet, 35 miles westward of Beaufort Harbor, is not
marked, ‘is considered dangerous by local pilots, and should not be
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attempted except under the most favorable conditions. There is a
strong ebb current from the inlet sometimes as long as three hours
after low tide. which causes a heavy break on the bar when there
is any sea outside. In 1921 there was 5 feet at low tide on the bar,
which was broad and showed no well-defined channel, and is subject
to rapid change. The entrance is narrow, with spits on both sides,
and only shows when open. On the western side of the opening
there is a wooded hammock and on the eastern side bare sand dunes
anld a shanty. There is a group of shanties 1 mile westward of the
inlet.

Tides.—The mean rise and fall at these inlets is about 8.5 feet; but
freshets, particularly in New River, may raise the level a foot or
more inside. On the bars at the entrances of the inlets between Cape
Lookout and Cape Fear high and low waters are about one hour
earlier than at Charleston.

New River is navigable for boats of 5 feet draft for a distance of 7
miles above Jacksonville, the latter being a town on the New Bern-
Wilmington branch of the Atlantic Coast Line 20 miles above the
mouth of New River Inlet. The river has a width of 1 to 2 miles
from the head of the marshes above the inlet to 1 mile below Jackson-
ville, above which it is a narrow stream. From the inlet the channel
to New River has a depth of 1145 to 6 feet and leads northward and
northwestward to the northern end of Chadwicks Bay, where it
follows the southwest side of a dike. It then follows the western
shore at a distance of 200 yards, passes that distance eastward of
Hatch Rock, and then turns eastward to the middle of the river.

From New River Inlet to Wrightsville Inlet there is a continuous

assage said to be navigable for a draft of 114 feet at high tide.
t is used to some extent by fishermen in small power boats, but is
said to be difficult to follow and should never be attempted by
strangers. From New River to Alligator Bay, at the east end of
Stump Sound, the channel passes close to Swan Point into Chad-
wicks Bay, which is generally about 3 feet deep, and the channel is
staked. rom the south side of the bay the route is through a nar-
row tortuous stream to Alligator Bay. There are several places
where the water is sometimes only about 1 foot deep at high tide.
and this portion is the shoalest part of the route between New
River and Wrightsville. In this locality the wind has more effect
in raising the water than the tide. A long-continued easterly or
southerly wind will raise the water over the marshes. There is
little tide in Stump Sound.

New Topsail Inlet is 18 miles westward of New River Inlet and 53
miles westward of Beaufort Harbor. The channel is unmarked. and
is obstructed by a shifting bar, which had shoaled to a depth of
about 3814 feet in 1916. small house stands on the eastern spit.
about 14 mile from its end. This inlet is used by local boats, but
should not be entered by a stranger. _ o o '

Old Topsail Inlet, 2 miles westward of New Topsail Inlet, had »
depth of about 314 feet across a broad bar in 1921, in an unmarked
channel, easily entered with a smooth sea. The shores on each sidec
are low sand beaches and there are no distinguishing marks.

Rich and Queens Inlets are & miles and 814 miles, respectively.
westward of New Topsail Inlet, and have channel depths over their
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bars of 2 to 4 feet at low tide. They are used to some extent as an-
chorages by small local craft but are not recommended to strangers.

Wrightsville Inlet is 1114 miles southwestward of New Topsail
Inlet and 2334 miles north-northeastward of Cape Fear lighthouse.
Lying 214 miles southwestward is Masonboro Inlet, and on the beach
between the two inlets is the summer resort of Wrightsville Beach, the
large hotels and buildings of which are visible from far offshore.
Wrightsville Inlet is used to a considerable extent as an anchorage
for small yachts. The opening is a little over 14 mile wide hetween
spits and 1s about 14 mile northeastward of the most northern hotel
on the beach. A bar extends less than 14 mile seaward from the
opening, and in June, 1916, the minimum channel depth on it was 6
feet at low water At that time the best water in entering followed
the shore at a distance of about 350 yards from abreast the northerl
hotel, northward to the inlet; passed close to the beach on the sout
side in entering ; then close to the beach on the north to avoid a shoal
extending northeastward from the inner point of the beach on the
south side.

Vessels can find anchorage in the lee of either spit or can go south-
ward as far as the bridge, carrying from 5 to 7 feet. Landing can be
made at a wharf on the railroad bri%e near its eastern end. An
electric railway connects Wrightsville Beach with Wilmington. The
average rise and fall is about 4 feet.

Corneake Inlet, 4 miles northward of Cape Fear lighthouse, and
the southerly of two openings in this vicinity 214 miles apart, is con-
nected with Cape Fear River by a shallow passage north of Smith
Island, known locally as Cedar Creek or the Thoroughfare: it is much
used by small craft to avoid rough weather on Frying Pan Shoals
and is a short cut from northward into Cape Fear River. There is
about 5 feet at low water on the bar, 6 feet inside, and 1314 feet in the
shallowest part of the channel through to Cape Fear River, and a
draft of 5 fpeet can be taken through at high water. The bar is short
and close to the entrance and the channel over it is narrow and well
defined by shoals on each side, the shoal on the northern side being
nearly bare at low tide; the entrance is 15 mile wide between low
sand spits. Boats often enter the inlet as soon as the height of tide
permits and anchor just inside, close to the southern spit, until able
to go through into tlgxe river.

rom the inlet the channel follows the western shore of the south-
ern spit and some marshy islands at a distance of 50 to 100 yards
for about 14 mile, and then crosses Buzzard Bay on a west-south-
westerly course, with the tank at Fort Caswell well on the starboard
bow. The crossing is the shallowest place, beyond which there
should be little difficulty getting into the river. The channel trends
southwestward and southward at a distance of 50 to 100 yards off the
marshy islets on the western side, until down to the last one, which
at hiﬁa tide shows only as a few tufts of grass. Rounding this islet
the channel trends about 324° true (NW. by N. mag.) until abreast a
concrete pile on the starboard hand; then about 245° true (WSW.
mag.), following the northern shore of Smith Island to a position
close to a narrow point of marsh on the starboard hand; from here
steer west-northwestward, heading about midway between Fort Cas-

108136°—22 5
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well and Southport, for 14 mile, then west-southwestward, with Fort
Caswell well on the starboard bow, for 1 mile to the main channel of
Cape Fear River. The mean rise and fall of tides is about 4 feet.

Cape Fear is the low, sharp point of sand beach forming the south-
ern extremity of Smith Island. This island, lying on the eastern
side of the entrance to Cape Fear River, is mostly low and marshy,
but has a thick growth of trees on its western side. Near the south-
ern end of the island is Cape Fear lighthouse, which will usually be
the first object seen in approaching the cape.

Cape Fear lighthouse is a white, iron, skeleton tower, upper part
black. The light is flashing white (light 2.5 seconds, eclipse 7.5 sec-
onds), 159 feet above the water, and visible 19 miles.

Bald Head lighthouse is on the westerly side of Smith Island,
easterly side of the entrance to Cape Fear River. The structure is
a white, octagonal, pyramidal tower. The light is occulting white
every 2 seconds, with a dark sector between 220° and 308°, 99 feet
above the water, and visible 16 miles.

Cape Fear Swash is a narrow channel across Frying Pan Shoals,
1 mile southward of Cape Fear lighthouse, and about 34 mile south-
ward of the point of the Cape as determined in 1914. It has a least
depth of about 9 feet, according to the latest report; is marked by
buoys, and is used by local vessels. The channel 1n 1922 had a ESE.
and WNW. direction ; strangers using it should be guided by the
buoys and should use it with caution, on account of the shifting
nature of the shoals in this vicinity. Pilots for the Swash or Corn-
cake Inlet can be obtained at Southport.

Frying Pan Shoals, with general depths of 7 to 14 feet, extend in an
unbroken line 10 miles south-southeastward from Cape Fear; for a
distance of 514 miles farther in the same direction the shoals are
broken. the depth over them ranging from 10 to 24 feet. Frying
Pan Shoals light vessel is moored off the end of this part of the
shoals and a red whistling buoy is moored off the western side of the
shoals, nearly 814 miles northwestward of the light vessel. Broken
ground with depths of 6 to 7 fathoms extends 7 miles eastward and
12 miles east-southeastward from the light vessel; the least depth
is 834 fathoms, and lies 9§ miles 99° true (E. by S. mag.) of the
light vessel. The outer end of the shoals is marked by a gas whist-
ling and submarine bell buoy (flashi white light), which lies 12
miles 118° true (SE. by E. 14 E. mag.) of Frying Pan Shoals light
vessel. Large, deep-draft vessels generally pass southward of the
gas and bell buoy.

Frying Pan Shoals light vessel is moored in a depth of 10 fathoms,
1814 miles 156° true (S. by E. 7 E. mag.) of Cape Fear lighthouse.
‘The vessel has a yellow hull, with “ Frying Pan ” on each side, and
two masts with the lantern on the foremast. The light is a group
flashing white light every 380 seconds, flashes “ 22 63 feet above
the water, and visible 14 miles. The fog signal is a steam chime
whistle, blast 5 seconds, silent interval 55 seconds. Yf the whigtle
is disabled, a bell will sound 5 strokes in 5 seconds, silent intervals
55 seconds. The submarine bell strikes 1 stroke every 38 seconds.
The light vessel is a radio station and receives and transmits mes-
sages. Call letters NLC. : : S a :
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CAPE FEAR RIVER.

Cape Fear River has a total length of about 371 miles, and
empties into the sea immediately westward of Cape Fear. It is the
approach to the city of Wilmington, which is 27 miles above its
mouth. Frying Pan Shoals light vessel, Cape Fear lighthouse,
and Bald Head lighthouse are the principal guides for the ap-
proach, and are described with the coast from Cape I.ookout to
Cape Fear.

The entrance of the river is obstructed by a bar which extends
about 2 miles offshore. The channel is under improvement to main-
tain a depth of 26 feet from sea to Wilmingon with a width of 400
feet across the bar, 300 feet in the river, and increased width at the
bends. The channel 1s well marked by range lights and buoys, and
with the aid of the chart it should not be difficult for a stranger of
16 feet draft to mavigate it on a rising tide; sailing vessels usually
employ a towboat for crossing the bar and in the river.

Southport is a town on the west side of the river about 2145 miles
above Bald Head lighthouse. It has communication by steamboat
and railroad with Wilmington. Supplies in limited guantities, fresh
water, and gasoline can be obtained.

The city of Wilmington is on the east bank of the river, 27 miles
above its mouth; it is the chief port of the State of North Caroclina
and has considerable trade in cotton, lumber, and fertilizers. The
city has railroad communication and daily steamboat communica-
tion with the river landings southward to Southport.

Cape Fear River above Wilmington has a low-water depth of 7
feet to Kings Bluff, 34 miles; 5 feet to Elizabethtown, 64 miles; and 4
feet to Fayetteville, 100 miles, the head of navigation. These depths
are secured by dredging and the building of two dams, one at Kings
Bluff and the other at Browns Landing, 34 and 64 miles, respec-
tively, above Wilmington. The tidal range at Kings Bluff is 1.5
feet. A depth of about 18 feet at low water can be taken 334 miles
up river to the fertilizer works near the railroad bridge. 'This river
is called Northwest Branch for a short distance above Wilmington.

Northeast River, known locally as Northeast Branch, empties into
Cape Fear River from northeastward at Wilmington; a depth of
1614 feet at low water can be taken about 214 miles above Wilming-
ton. It has a low-water depth of 6 feet to Bannerman Bridge, 42 miles,
and 8 feet to Croom Bridge, 49 miles. Above Croom Bridge for a dis-
tance of 41 miles to Xornegays Bridge, the river is so shallow that
navigation is practicable only during high-water stages. .

Black River empties into Cape Fear River about 1214 miles above
Wilmington, and has a low-water depth of 5 feet to Point Caswell, 21
miles; 214 feet to Haws Narrows, 28 miles, and 114 feet to Clear Run,
5714 miles. Above Clear Run for a distance of 7 miles to Lisbon the
river is so shallow that navigation is practicable only during high-
Wwater stages. - : '

Anchorages.—On account of the Government submarine cable, ves-
sels are cautioned not to anchor on or near a line from Bald Head
lichthouse to Fort Caswell. The best anchorage is off the town_ of
Southport-,- where the depth ranges from 4 to 6 fathoms; the bolding
ground is good, but on account of the strong tidal currents vessels



62 CAPE FEAR RIVER.

should anchor with a good scope of chain. This anchorage is some-
times used as a harbor of refuge in the winter by coasting vessels.
There is a limited anchorage basin abreast the lower end of Wil-
mington, on the easterly side of the river just above the mouth of
Alligator Creek.

National Quarantine.—The quarantine and boarding station is on
the east side of the channel about 1 mile above Southport. Pilots
for the bar and river may be had at Southport, and they will come
out in answer to signal. Pilotage from sea to Southport is compul-
sory for certain vessels. Extracts from the regulations relating to
pilots and pilotage are given in the Appendix, page 170.

Towboats can be had at Southport or Wilmington.

Harbor regulations and wharves.—The harbor master at Wilming-
ton has control of the berthing and anchorage of all vessels. For
harbor fees, see the Appendix, page 172. The depth alongside the
principal wharf at Southport is about 18 feet and at the Wilmington
wharves 12 to 30 feet.

Supplies.—Provisions and ship chandler’s stores can be had at Wil-
mington; coal for steamers can be had alongside the wharves or
out 1n the stream from lighters. Fresh water can be had from a
water boat or alongside the wharves through pipe and hose; it is
also taken from the river at Wilmington.

Repairs.— Ordinary repairs to the machinery of steamers can be
made at Wilmington; there is a marine railway here capable of
hauling out vessels of about 1,200 tons register. he draft that can
be hauled out at high water is 9 feet forward and 18 feet aft.

Storm warnings are displayed at Wilmington, Southport, and at the
life-saving station on Oak Island (C. G., No. 194).

Public Health Service.—There is a relief station at Wilmington.

Tides.—See the tide tables for the Atlantic coast of the United
States, in which the tides are predicted for every day at Wilmington.
Proceeding toward the mouth of the river the tides are earlier than
at Wilmington, the differences for high and low water, respectively,
being Brunswick River entrance, 86m. and 51 m.; Orton Point,
1h. 34m. and 2h. 18m; Southport, 2h. 14m. and 3h. 33m; Bar,
2h. 834m. and 8h. 56m. The mean range at the entrance is 4.9 feet
and at Wilmington 2.9 feet.

Currents.—The tidal currents on the bar run with considerable
velocity, and as a rule set nearly in the direction of the channels, but
on the last of the flood and first of the ebb they tend more or less
across the shoals. In the river their set is generally in the direction
of the channel, and during freshets the ebb has great velocity, some-
times entirely overcoming the flood. Abreast of Southport the esti-
mated velocity of the ebb at strength of spring tides is 2.5 to 3.5
knots. At ordinary times a strong flood is felt for a considerable
distance above Wilmington, where it runs 514 hours to nearly 7
hours of ebb; going down the river from Wilmington the periods
of flood and ebb become more nearly equal. - On the bar slack water
occurs about 1 hour after high and low water. :

Freshets.—Low-water stages prevail in the rivers above Wilming-
ton from two to four months during the summer, and freshets usually
occur as often as once a month during the rest of the year, but with
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Direcrions.—The channel from sea to Wilmington is a dredged
cut from 300 to 400 feet wide, the currents have considerable velocity,
the dredged channel across the bar is subject to a gradual change 1n
position, and strangers are advised to take a pilot. Unless with a
local pilot, vessels do not run the river at night; sailing vessels
require a towboat.

1. From wNorTHWARD.—The safer course, and the one generally
used by large, deep-draft vessels, is to pass outside of Frying Pan
Shoals gas, whistling and submarine bell buoy. From Cape Lookout
Shoals ﬁght vessel a 230° true (SW. 34 W. mag.) course for 78 miles
will lead to Frying Pan Shoals gas, whistling and submarine bell
buoy, or a 238° true (SW. by W. 34 W. mag.) course made good for
84 miles will lead to ¥Frying Pan Shoals light vessel.

From Frying Pan Shoals gas, whistling and submarine bell buoy
steer 297° true (N'W. by W. 34 W. mag.) for 12 miles to Frying
Pan Shoals light vessel. Then steer 290° true (WNW. mag.) for
7 miles to a position 3 miles southward of Frying Pan Shoals whis-
tling buoy. Then steer 338° true (N. by W. 34 W.mag.) for 1414 miles,
passing 114 miles westward of Frying Pan Shoals whistling buoy
%Ii_ld to the gas and whistling buoy 0% the entrance of Cape Fear

iver.

~ 1A. From souTHwarD.—The principal danger southward of Fry-
Ing Pan Shoals is the broken ground extending off between Cape
Romain and Winyah Bay, on which there is a depth of 334 fathoms
near the wreck of the Hector lying 11 miles from shore. The wreck is
marked by a gas and whistling buoy. Another wreck 114 miles north-
ward is marked by a red and black nun. Deep-draft vessels should
Pass outside of this broken ground, giving the coast a berth of over
12 miles, and this is the safer course for all vessels at night. When
clear of the broken ground the course can be shaped for the gas and
whistling buoy off the entrance of Cape Fear River. When ap-
%roaching from the southwestward in daytime the water tanks on

ort Caswell will generally be picked up before Cape Fear lighthouse.

Currents—Except with northeasterly winds, some overrun, prob-
ably amounting to 0.5 knot at times, may be expected in approaching
from southward. (See currents on page 33.)

2. Sra 10 SourmrPORT.—The channel over the bar is subject to
change, and strangers should be guided by the buoys and range lights.
The successive surveys show that the Middle Ground is gradually
movi southward and encroaching on the channel marked by the
Bald Head range lights. The ranges leading into the river had re-
cently been moved to conform to the channel changes due to the en-
croachments of the shoals and they now lead through the best water,
although further shifting of the shoals may be expected.

From a position 50 yards northward of Cape Fear River entrance
as and_wﬁ)istling buoy, 2 C. F. Eﬂashing white), steer in on the New
“hannel range, course 58° true (NE. by E. 14 k. mag.). When nun
buoy No. 4 is abeam, steer 96° true (¥. 34 § mag.) with the Bald

ead range {pyramiélal skeleton structures, white day marks) in line
ahead. ATfter passing can buoy No. 5 starboard slowly to meet Smith
ISla-ndfrange, Bring it on line ahead on course 32° true (NE. b N.
mag.). Do not cross this range to the westward in the vicinity of can
buoy No. 5A. When abeam of Fort Caswell range front light star-
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board, and bring that range (rear light, Bald Head lighthouse) on
over the stern, on course 334° true (NNW. mag.). Hold 200 yards
eastward of the range when passing can buoy 7TA coming back when
abeam of Fort Caswell. Leave Battery Island light (red structure)
about 250 yards on the starboard hand. Then haul gradually north-
ward and pass the small islet just southward of Southport at a dis-
tanc(:ie of about 300 yards, and the wharves at a distance of about 200
ards.
Y 3. Sourmrorr 10 REEVEs Pornt.—Pass the wharves at South-
port at a distance of about 200 yards, pass midway between can
buoy No. 9 and a yellow nun buoy, and steer 56° true (NE. by E. 14
E. mag.) with lower Swash Channel range lights in line ahead untu
up with nun buoy No. 6A. Above this point the aids marking the
gdge of the dredged cuts should be passed at a distance of about 200
eet.

From nun buoy No. 6A steer 45° true (NE. 14 E. mag.) for 214
miles with Snow Marsh Channel range lights in line ahead. When
can buoy No. 13 is abeam, steer 24° true (NNE. 34 E. mag.), with
Horseshoe Shoal Channel range lights (L.ower Swash Channel front
in line with Bald Head lighthouse) in line astern, for 1 mile until up
with can buoy No. 13A. Then steer 5° true (N. 55 E. mag.) for 1
mile, with Reeves Point Channe] range lights in line astern, until
abreast nun buoy No. 10.

4. Reeves Point 10 Cameeerr Ispanp.—From nun buoy No. 10
steer 15° true (N. by E. 54 E. mag.) for nearly 134 miles, with Lower
Midnight Channel range lights 1n line ahead, until abreast beacon
No. 17. Then steer 859° true (N. 14 E. mag.) for 134 miles, with
Upper Midnight Channel range lights in line astern, until abreast
can buoy No. 19.

From can buoy No. 19 steer 345° true {(N. by W. mag.), with Orton
Cove lower range lights in line astern for nearlf 34 mile. When
250 yards southward of nun buoy 12, haul slowly northward and
leave it 200 feet on the starboard hand.

When past the buoy, steady on course 24° true (NNE. 34 E.
mag.), with Orton Cove upper range lights in line ahead, for 34
mile. Pass Orton Point at a distance of about 150 yards and when
nearly up to the wharf just above Orton Point steer 13° true (N. by
E. 34 E. mag.) for 114 miles, with Lower Liliput Channel range
lights in line ahead. -

Continue the course until abreast can buoy No. 23 and then steer
352° true (N. 14 W. mag.) for 184 miles, with Upper Liliput Chan-
nel range lights in line astern until abreast nun buoy i16A. Then
steer 2° 80’ true (N. 14 E. mag.) with Keg Island Channel range
lights in line ahead. _

5. Camrperr Ispanp 1o WinmingroNn.—Continue on the Keg
Island Channel range, and when beacon No. 25 is abeam steer 330°
true (NNW. 3z W. mag.) for 54 mile, with Big Island Channel lower
range lights in line astern. When beacon No. 25A is abeam steer
307° 30" true (NW. 34 W. mag.) for 3% mile, with Big Island Chan-
nel upper range lights in line astern. . :

Pass between buoy No. 22 and beacon No. 25B and steer 334° true
(NNW. mag.) for 134 miles, with Lower Brunswick Channel range
lights in line ahead. When buoy No. 26 is abeam steer 11° true
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(N. by E. 14 E. mag.) for 75 mile, with Upper Brunswick Channel
range lights in line ahead.

Vshen abreast buoy No. 27 steer 5° true (N. 34 E. mag.) with
Fourth Eastern Jetty range lights in line astern for 1 mile. When
buoy No. 29 is abeam steer 336° true (N. by W. 14 W. mag.) with
Upper Brunswick Channel range rear light astern for 14 mile, and
when buoy No. 28 is abeam steer 2° true (N. 35 E. mag.) for 74 mile,
with Clarks Island range lights in line astern.

When buoy No. 30 is abeam steer 18° true (N. by E. 74 E. mag.)
with Eagle Island Light astern for 1 mile, and then follow the
th‘zirves on the eastern side of the river at a distance of 50 to 100
yards.

COAST FROM CAPE FEAR TO WINYAH BAY.

From Cape Fear the coast trends first in a northwesterly direc-
tion, then curves gradually westward and southward to the entrance
of Winyah Bay. That part of the Atlantic Ocean bordering on this
curved coast 1s known as Long Bay. The coast is 80 miles 1n length
between Cape Fear and Georgetown lighthouses, and consists of a
sand beach, with numerous small sand hills, separated from the
heavily wooded mainland by small streams and marsh; from off-
shore the woods appear to extend to the water. The coast is clear
and 4 fathoms can be taken as close as 114 miles from the beach; the
10-fathom curve is from 18 to 21 miles offshore, and inside of it the
water shoals gradually as the shore is approached. There is no in-
side passage; there are three inlets, with shifting bars, that can be
entered by light-draft vessels with local knowledge.

Western Bar Channel, close to Oak Island at Fort Caswell, is used
considerably by small craft from Cape Fear River bound westward
along the coast. It is good for about 6 feet at low tide, but is not
buoyed. The best water lies from 100 to 150 yards from shore south-
ward of Fort Caswell, and from there the channel through the shoals
trends about 256° true (W. by S. mag.). Abreast the life-saving
station the shore should not be approached closer than 14 mile.

Lockwoods Folly Inlet is about 11 miles westward of Cape Fea..
River. The depth on the bar is 3 feet at low tide, and there are no
aids; the passage over the bar to the river is said to be difficult.
Lockwoods Folly River is navigable for a draft of 5 feet at high
water for a distance of 18 miles to Supply post office. The head of
navigation is Lockwoods Folly Bridge, about 4 miles above Supply.
The range of the tide is 414 feet near the inlet and 2 feet at Supply.

Shallotte Inlet, about 1814 miles westward of Cape Fear River, has
a depth of about 8 feet at low water on the bar. Shallotte River is
navigable a distance of 1014 miles to the closed bridge at the town of
Shallotte; boats without masts might go a few miles farther. Where
the river is most obstructed, from 2 to 314 miles above the inlet, a
channel has been dredged along the western bank. There is a depth
of 8 feet at low water to Whites Landing, and 2 feet in the next 2
miles to Shallotte. 'The range of tide is about 414 feet near the inlet
and 8 feet at Shallotte. 'Tubbs Inlet, 5 miles westward of Shallotte
Inlet, had a depth in 1916 of about 4 feet in an unmarked channel
across the bar. There is a landing and store 1 mile from the inlet,
to which a depth of 5 feet can be carried at high water.
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Little River Inlet, South Carolina, is about 27 miles westward of
Cape Fear River. The opening, about 114 miles wide between spits,
is partly filled by Bird Island, which is 34 mile wide. The main
channel is close westward of Bird Island; in 1921 there was a depth
of 4 feet at low tide on the bar, but the channel changes in depth
and position. The channel across the bar is marked by buoys which
are shifted as the channel changes. Boats up to 7 feet draft go to
the wharf at the lower end of Little River, a town on the river of
the same name about 3145 miles above the entrance. A branch mak-
ing eastward is known as Calabash Creek. The river is obstructed by
shoals and difficult for a distance of 114 miles below the wharf to the
lower sawmill. The entrance is marked by a prominent, high, white
sand dune on Waiters Island, on the west side of the inlet and a
beacon on the western part of Bird Island.

From Little River Inlet to Murrells Inlet, a distance of 31145 miles,
the coast trends southwestward, sweeping in somewhat from a
straight line joining the two points. For about 5 miles west from
Little River Inlet the coast is backed by a strip of marsh lying be-
tween it and the woods on the mainland, and the same is true for
about the same distance to the northward and eastward of Murrells
Inlet. For the rest of the stretch the woods rise immediately back of
the beach, which shows the usual stretch of sand, with many hills
more or less conspicuous. In this stretch of coast there are many in-
lets, but none with sufficient water to make them of any commercial
importance. _

Myrtle Beach is a summer resort with railroad communication on
the beach on the east side at the mouth of Eight Mile, or Wither,
Swash, nearly 20 miles west-southwestward of Little River Inlet and
31145 miles north-northeastward of Georgetown lighthouse.

Murrells Inlet communicates with Main and Drunken Jack Creeks,
which drains a considerable extent of swamp lying between the coast
and mainland.

North Inlet, about 7 miles northward of Georgetown lighthouse, is
connected by both Town Creek and Jones Creek with Winyah Bay;
Jones Creek, the southerly thoroughfare, is easier to follow and ‘is
good for 6 feet at high tide. In 1921 there were two openings about
14 mile apart. The southern entrance had a depth of about 3 feet on
the bar, is the easier to enter, and the only one that should be used
by strangers. The high sand dunes between the two inlets are the
most prominent in this vicinity. Strangers are advised not to enter
with a greater draft than 3 or 4 feet, and then only with a smooth
sea and on a rising tide. The best water in 1921 led southwestward
of a wreck, showing above high water, just outside the entrance. The
appearance of the water is the best guide. When inside, haul south-
ward to pass midway between the sand spit and the marsh, and fol-
low the marsh on the starboard hand southward through Jones
Creek. Omne mile below the inlet Jones Creek bends west-southwest.
then south; beyond this last bend keep to the left at all openings.
From the southern end of the creek steer about 218° true (SW. 14 S.
mag.) for red buoy No. 4 in Winyah Bay. The average rise and fall
of the tide is 4.5 feet. -

Georgetown lighthouse, near the south end of North Island, east side
of Winyah Bay, is a white tower and dwelling. The light is fixed
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white, 85 feet above the water, and visible 15 miles. Storm warnings
are displayed near the lighthouse. A radio compass station is close
southeastward of the lighthouse.

Winyah Bay South Jetty light structure is a black, pyramidal, skele-
ton tower on a mound at the end of the south jetty, entrance of
Winyah Bay. The light is flashing white (flash 0.5 second, eclipse
4.5 seconds), 80 feet above the water, and visible 11 miles.

WINYAH BAY

is the first opening of any imfporta,nce southward of Cape Fear River,
In 1921 there was a depth of 18 feet or more in the channel over the
bar, and inside the bay a channel 13 feet deep is available to George-
town.

The city of Georgetown is situated on the north bank of the Sampit
River, just inside its mouth; it has considerable trade in lumber,
naval stores, and cotton. It is the terminus of a branch of the Sea-
board Air Line Railway. The river trade to the Santee, Waccamaw,
and Peedee Rivers is considerable.

Waccamaw River empties from northward into Winyah Bay just
above Georgetown ; it has low-water depths of 12 feet to Bucksport, 30
miles; 9 feet to Conway, 44 miles; and 2 feet to Reeves Ferry, 102 miles.
At high-water stages 3 feet can be taken 26 miles farther up the river
to Lake Waccamaw, the head of navigation. The most important
landing is Conway.

Peedee River empties into Winyah Bay just westward of Waceca-
maw River; it has low-water depths of 9 feet to Smiths Mills, 45 miles,
and about 814 feet to Cheraw, 145 miles, but above Caines Landing, 86
miles, the river is obstructed by snags.

Black River empties from northward into Peedee River about 314
miles above its mouth; it is navigable for river steamers for a dis-
tance of 44 miles. Mingo Creek empties into Black River, about 22
miles above its mouth ; it has a low-water depth of about 8 feet for a
distance of 10 miles to Hemmingway Bridge, the head of navigation,
but there are many sharp bends.

Little Peedee River empties from northward into Peedee River from
30 miles above Winyah Bay and is navigable at high-water stages a
distance of 41 miles to Gallivant Bridge for vessels of 214 feet draft.
The head of navigation is Little Rock, 98 miles above the mouth of the
river. At low-water stages the river is nearly dry. :

Sampit River is entered from Georgetown Harbor through a
dredged channel 100 feet wide and 1614 feet deep, or a 14-foot channel
200 feet wide, which leads through the extensive shoals obstructing the
mouth of the river. 'The depth in the river channel for a distance of
2% miles above the dredged cut is 18 feet, and this is the depth
abreast the city of Georgetown. The principal landing above George-
town is Sampit, about 10 miles above the mouth of the river.

The Estherville-Minim Creek Canal, having a width of 40 to 50 feet
and depth of about 6 feet at low water, connects the Santee River
with Winyah Bay. The entrance to this canal is about 7 miles below
Georgetown and 8 miles above the quarantine station. There has
been a shoaling at the entrance to the canal, to 2145 feet at low water.
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Channels.—South Jetty Channel parallels the South Jetty for a dis-
tance of about 114 miles to the intersection with the Middle Ground
range line and is marked by range lights and buoys. The channel is
about 400 feet wide and 18 feet or more deep.

Middle Ground Channel is a dredged cut about 500 feet wide with a
least depth of 18 feet and is marked by range lights and buoys. It
leads in a northwesterly direction from the South Jetty annel
to the deep water of the bay.

North Jetty Channel has a least depth of about 9 feet and leads
south of the north jetty in a west direction to the Middle Ground
range. This channel is not marked and is used only small local craft.

Western Channel leads along the western side of the bay. It is 400
feet wide and has a least depth of about 13 feet. It is marked on its
southwest and west sides by lights which are 250 feet from the middle
of the channel.

Pilots.—Pilotage is compulsory for certain vessels. There is no
regular pilot boat, but pilots will come out upon signal. For pilot
rates see Appendix.

Towboats are employed by sailing vessels and may be had from
Georgetown by making the signal when outside the bar.

Anchorages.—Good anchorage can be found anywhere in the bay
between Georgetown lighthouse and South Island light. There is a
limited anchora in t%xe upper part of the bay oé the mouth of
Sampit River. %n account of the limited swinging room only small
craft anchor in the Sampit River abreast Georgetown.

Quarantine.—The quarantine boarding station is on South Island
on the western side of the bay, about 134 miles above Georgetown
lighthouse.

Hospital.—The nearest marine hospital is at Savannah, Ga. At
Georgetown there is a relief station of the United States Public
Health Service.

Supplies.—Provisions, some ship-chandler’s stores, and fresh water
can be obtained at Georgetown.

Repairs.—The nearest place for repairs to large vessels or ma-
chinery of steamers is at Charleston. There is a marine railway at
Georgetown 110 feet long and 22 feet wide. The draft that ean be
hauled out at high water is 5 feet forward and 7 feet aft.

Storm warnings are displayed at Georgetown lighthouse, South
Island, and Georgetown. . _

Tides.—The mean rise and fall is 314 feet. High water occurs at
Georgetown lighthouse 9 minutes after high water and low water
25 minutes after low water at Charleston. At Georgetown high
water occurs 1 hour 2 minutes and low water 1 hour 46 minutes
later than at Georgetown lighthouse. _

Currents.—The tidal currents in Winyah Bay vary in velocity with
the state of the rivers emptying into it, as well as with the stage of
the tide. Their velocity is greatest between the jetties, where, at
strength, ‘it is 214 to 314 knots. The set is diagonally across the
south jetty. During freshets in the rivers, also with westerly winds,
the buoys between the jetties are nearly towed under at times on the
ebb. - Off South Island the average velocity is from 2 to 214 knots,
1nc_rea31n%esomewhat with the springs. ‘Between North and South
Islands the set of the flood current is toward Mud Bay until past
the north point of the latter, when the set is more westward. North-

e
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ward of Frazier Point the flood sets into the channel eastward of
Hare Island and also into Waccamaw River. In the western chan-
nel the current sets generally fair with the course to be steered.

Direcrions.—The tidal currents have a velocity of about 2 to 3
knots at strength and do not set fair with the channel between the
jetties. Tn a heavy southerly or easterly sea large vessels require
careful handling and should take a pilot it one can come out to them.
It 1s advisable for strangers to wait until daylight before entering.

From eastward—From Frying Pan Shoals gas and whistling
buoy make good a 258° true (W. 75 S. mag.) course for 7514 miles
to reorgetown whistling buoy.

From Frying Pan Ijghoals light vessel make good a 25° true
(WSW. 1, W. mag.) course for 67 miles to Georgetown whistling

uo

F) rom Cape Fear River entrance gas and whistling buoy make
good a 233° true (SW. 74 W. mag.) course for 64 miles to George-
town whistling buoy. ’

From southwestward.—From Charleston light vessel make good
a 60° true (NE. by E. 145 E. mag.) course for 37 miles to a position
15 mile southeastward of Cape Romain gas and whistling buoy and
8145 miles 95° true (E. 34 S. mag.) og Cape Romain lighthouse.
Then steer 3° true (N. 14 E. mag.) for 7 miles; Winyah Bay South
Jetty light will then bear 324° true (N'W. by N. mag.). Then steer
336° true (NNW. mag.) for 5 miles to the perpendicularly striped
nun buoy off the entrance. o

From Sea to Georgetown—From Georgetown whistling buoy steer
254° true (WSW. 34 W. mag.) for 134 miles to the perpendicularly
striped nun buoy. Then steer 270° (W. 14 N. mag.) on the line
of the South Jetty Channel range lights (black and white day marks)
passing southward of the buoys, until northward of the middle
mound on the south breakwater and south of nun buoy “4”; then
steer 285° true (WNW. 15 W. mag.) on the Middle Ground Channel
range (white day marks) until a little over 14 mile from the front
light, or at night in the red sector of the South Jetty Channel front
light. Then pass 14 mile northeast of the front light of the Middle
Ground Channel range and brin% it in range astern with South
Jdetty Channel range rear light (both with black day marks) on a
337° true (N. by %V 7% W. mag.) course, and leave the shore of
North Island about 300 yards on the starboard hand.

When about 134 miles past Georgetown lighthouse and up to the
old quarantine station steer about 844° true (N'W. mag.), following
the western shore at a distance of about 400 yards. Pass 250 yards
northward of South Island light and steer 288° true (WNW. 14 W,
nag.) into the cut, passing 100 feet southward of buoy No. 4. Then
be guided by the lights which are about 1% mile apart and mark
t!lf’- southwest side o% the dredged channel, 250 feet from its Enddle.

rom a position 250 feet eastward of light No. 15 steer 7° true
(N. 34 E. mag.), passing about 100 yards westward of ilgélt No. 2.
When nearly up to buoy No. 10, steer 27° true (NNE. 15 E. mag.),
passing 100 yards westward of it, with light No. 4 a little on the
starboard bow and buoy No. 5 on t e port bow. X

When the Sampit River range lights (white structures; are in
Fange, bring them astern on a 335° true ( . 14 'W. mag.) course,
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passing through the dredged cut into the river, and then favor the
eastern bank to Georgetown. Vessels should go to the wharves.

Remarks and dangers.—There are no dangers eastward of the en-
trance. The dangers southward of the entrance are described with
the coast from Winyah Bay to Charleston. The south jetty is cov-
ered at high water, with the exception of the three mounds on it,
which are 53 mile apart. Winyah Bay South Jetty light. on the
mound at the end of the jetty, and Georgetown lighthouse are de-
scribed with the coast preceding. The Middle Ground is extending
seaward, and its eastern end should be given a good berth when off
the entrance.

COAST FROM WINYAH BAY TO CHARLESTON HARDBOR.

Between Winyah Bay and Charleston Harbor there is an inland
waterway good for vessels of 5 feet draft at high water. Tt is de-
scribed in the Inside Route Pilot, New York to Key West.

Santee River is one of the largest rivers of South Carolina, and
empties into the ocean between Winyah Bay and Cape Romain.
There are two mouths, known respectively as North Santee and South
Santee; both are obstructed by shifting bars, with little depth, as
shown on the chart. Boats enter the river from Winyah Bay through
the Estherville-Minim Creek Canal, and the inland passage tc
Charleston extends westward from the river through Alligator Creek.
Santee River is formed by the junction of the Wateree and Con-
garee Rivers, 124 miles above its mouth, and is navigable through-
out, Wateree River is navigable 58 miles to the town of Camden
and Congaree River 44 miles to the town of Columbia. The rivers
are under improvement by the removal of snags and shoals to
maintain a depth of 4 feet at low water to these towns.

East Bank, with 8 feet over it, is the southeasterly end of the shoals,
which extend 4 miles from shore southward of the entrance of Win-
yah Bay. The southeasterly end of the bank is marked by a buoy,
which lies nearly 2 miles 170° true (S. 34 E. mag.) of Winyah Bay
South Jetty light.

Between East Bank and Cape Romain shoals extend 2 to 3 miles
from shore; spots with 15 feet over them extend 534 miles from
shore in one place, the outer one lying 534 miles southward of Winyah
Bay South Jetty light. Farther out is broken ground with 5 fathoms
and less, which extends 1234 miles from shore. There is a wreck,
marked by a buoy, on one of the shoaler places so far found, lyving
about 14 miles 92° true (E. 14 S. mag.) of Cape Romain lighthouse
and nearly that distance 159° true (S. by E. 34 E. mag.) of George-
town lighthouse; there is a depth of 3345 fathoms northwestward of
and near the wreck. Another wreck &Heotor) lies 134 miles south-
ward and is marked by a nun buoy. he southeastern extremity of
this broken ground is marked by Cape Romain Gas and Wh_ist{in
buoy. This broken ground has not been closely examined, an
deep-draft vessels should pass outside of the gas buoy, giving the
coast a berth of over 12 miles. : -

Cape Romain Shoal extends nearly 4 miles southeastward from Cape
Romain, and is marked off its end, where the depth on the shoal is
7 to 10 feet, by a buoy. There is a depth of 434 fathoms 214 miles
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south-southeastward of the buoy, while the 6-fathom curve is 8 miles
southward.

Cape Romain lighthouse 1s an octagonal, pyramidal tower, lower half
white, upper half faces alternately black and white, and black top.
The light is flashing white (light 5.0 seconds, eclipse 55.0 seconds),
154 feet above the water, and visible 19 miles.

Cape Romain Harbor is a good anchorage for small craft inside of
Cape Island (Cape Romain). There are two entrances, both un-
marked, one from eastward around the north end of Cape Island,
with a depth of 4 feet at low water, and the other from southward,
leading westward of Cape Island, with a depth of about 5 feet and
not marked. Cape Romain Harbor communicates with the inland
passage to Santee River and Winyah Bay eastward and to Bull Bay
and Charleston westward. The harbor is used only by small local
craft, and it is not safe for a stranger to attempt to make the anchor-
age, as the shoals at both entrances are subject to changes. A stranger
seeking an anchorage should go to Winyah Bay or Bull Bay. The
mean rise and fall of tides is 5 feet.

Bull Bay is broad and shallow, with numerous shoals, some bare at
high water, but there is a narrow channel, which is occasionally used
as an anchorage, on its southwest side. There is a depth of about 1014
feet at Jow water in the channel over the bar, and the anchorage is easy
of access for sailing vessels in southerly and easterly winds, if the sea
isnot too heavy. With a smooth sea vessels of 8 feet draft at low water
and 12 feet at high water can be taken in to the anchorage. The perpen-
dicularly striped sea buoy lies 8 miles southeastward of the eastern
end of Bull Island, the southwestern point at the entrance. From the
sea buoy steer 314° true (N'W. mag.) for 134 miles. Then steer about
342° true (N, by W, 15, W. mag.) to a position 14 mile eastward of
the east end of Bull Island. A shoal on which a least depth of 2 feet
has been found extends 34 mile off the point. It is close to the chan-
nel, but is generally marked by breakers. Then follow the shore of
Buil Island at a distance of about 300 Erds, being guided by the
lead and the appearance of the shoals. chor in the channel when
well sheltered from the sea off Jacks Creek, or smaller boats can go
up Bull Creek into Wharf Creek opposite Harrison’s wharf.

There is an unmarked channel, with a least depth of 7 feet at low
?”ater into Five Fathom Creek, around the western end of Raccoon
ley.

Bull Breakers extend 414 miles southward from the shore on the
southwest side at the entrance of Bull Bay, and are marked off the
southeasterly end by a buoy which lies 5% miles 168° true (S. by E.
m%-) of the eastern end of Bull Island.

etween Bull Bay and Charleston there are several shoal entrances
over shifting bars that are not used except by local boats.

Price Inlet, 514 miles westward of Bull Bay, has an entrance depth

of 5 feet in a narrow, unmarked channel. It is little used.
_ Capers Inlet, between Capers Island and Dewees Island, has about
5 feet over the bar, but the entrance is narrow and there are many
shoals inside the bar which are dangerous, because the sea does not
break on them. '

Dewees Inlet, between Dewees Island and Isle of Palms, has a least
depth of 6 feet in the channel over the bar. It is the best inlet be-
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tween Charleston and Bull Bay, but is little used except by local fish-
ing boats.

Isle of Palms is a pleasure resort about 4 miles eastward of the en-
trance of Charleston Harbor. There is a prominent water tank here.
There is communication by electric railway with Mount Pleasant,
and thence by ferry to Charleston.

Breach Inlet has a little water on the bar, and is used only by small
boats. The draw in the bridge across it 1s not operated.

Rattlesnake Shoal lies a little over 3 miles from shore southeastward
of Isle of Palms, and east-northeastward of the entrance between the
jetties of Charleston Harbor. It is about 2 miles long east and west,
has a least depth of 9 feet, and is marked by a can buoy at its east-
ern end and a nun huoy at its western end.

Charleston light vessel is moored in a depth of 7 fathoms, 514 miles
off the ends of the jetties at the entrance of Charleston Harbor. The
vessel has a white hull, with ¢ Charleston > on each side, and two masts
with black cylindrical grating at each masthead. The light is a group
flashing (2 flashes every 6 seconds) white, 44 feet above the water,
and visible 12 miles. The fog signal is an air diaphone, blast 8 sec-
onds, silent interval 57 seconds. If the whistle is disabled, a bell will
sound 3 strokes in 3 seconds, silent interval 3 seconds, 4 strokes in 4
seconds, silent 50 seconds.

Charleston lighthouse is 4 miles southwestward of the entrance of
Charleston Harbor. The structure is a black and white horizontally
banded conical tower, black at top. The light is fixed white, 155 feet

above the water, and visible 19 miles,
CHARLESTON HARBOR

is 260 miles southwestward of Cape Hatteras and about 65 miles
northeastward of Savannah entrance. The harbor is the approach
to the city of Charleston and to Cooper and Ashley Rivers; it is easy
of access either day or night in clear weather, and is one of the best
harbors of refuge on the southern coast. The port has a large for-
eign and coastwise trade, the principal articles of commerce being
cotton and cotton goods, lumber, petroleum products, and fertilizer
maaterial.

The entrance is between two converging jetties, which extend
nearly 3 miles seaward across the bar. In 1921 there was a straight
channel across the bar of 30 or more feet at low water, with a least
width of 400 feet. There is a projected channel of 40 feet and 1,000
feet wide. The channel is marked by Charleston light vessel, range
lights, and buoys. :

Prominent features.—FEastward of the entrance, on the Isle of
Palms, is a water tank, which shows prominently from seaward. On
the southern side of the entrance is Charleston lighthouse and about
514, miles southeastward from the entrance between the jetties
‘Charleston light-vessel is moored in 7 fathoms of water. On the
eastern side of the entrance is the village of Moultrieville, and Fort
Sumter is on the west side of the channel inside the entrance. The
spires and houses of the city of Charleston will be seen from outside
the bar when the entrance is fairly opened out. At night Charleston
light will be seen before the light vessel is made by vessels approach-
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ing the entrance from southward, and will be sighted at about the
same time as the light vessel when approaching from northward or
eastward.

Cooper River enters Charleston Harbor from northward and on the
eastern side of the city of Charleston; the navy yard is on its
west bank about 6 miles above the customhouse in the city. There
are no towns or villages of importance, the principal landings
being at lumber mills and phosphate works. The river is navi-
gable for vessels of 30 feet draft to the navy yard and to the
port terminal 3 miles above it. It is marked by range lights,
beacons, and buoys. The channel westward of Drum Island
through Town Creek is marked by lights and is used by vessels go-
ing alongside piers westward of the island. The channel of Cooper
River is good for a distance of about 22 miles above the navy yard
to where the river forks at what is called the Tee. Vessels have
loanded to 15 feet at Strawberry, on the western branch just above
the Fee; a draft of 7 feet can be taken about 15 miles above the Tee
to Springfield Landing and 5 feet about 20 miles farther to
Wadboo Bridge, the head of navigation. A draft of 7 feet can be
talten up the eastern branch about 4 miles above the Tee to the chapel,
and launches can go about 13 miles farther. Distances given above
the Tee are approximate only.

Wando River empties into Cooper River eastward of Drum Island;
a draft of 7 feet can be taken to Wando, about 12 miles from the cus-
somhouse wharf at Charleston, but in places the channel is very nar-
row ; § feet can be taken 8 miles farther to Garon Bridge (closed), the
head of navigation. ' '

Shipyard Creek empties on the west side of Cooper River above
Drum Island. There are a number of manufactories on the creek,
where vessels load phosphate and lumber.

A fixed white light, on a white slatted structure is on the north
point of the entrance to the creek. A channel with a depth of 14 feet
leads into the creek.

Ashley River empties into Charleston Harbor from northwestward
on the southwest side of Charleston. There are no towns or villages
of importance; the principal landings are at numerous phosphate
works, all of which have wharves extending to the channel. here
is an available depth of 20 feet at low water in a channel of 100 feet
or better up to Standard Wharf, the upper phosphate plant near
Duck Island. Above Standard Wharf a least depth of about 7 feet
at low water or 18 feet at higch water can be taken a distance of about
8 miles to Lambs. Above L.ambs there i1s a depth of 7 feet in the
channel for a distance of 5 miles and thence 3 feet for a distance of
11 miles to Greggs. Bacons Bridge (closed), which is usually con-
sidered the head of navigation, is 515 miles above Greggs. The tides
have a range of 5 to 6 feet to Greggs. Four drawbridges with open-
ings 78 to 80 feet wide cross the river; the first is at Charleston about
2 miles above the Battery; the second is the S. A. L. Railway bridge
about 8 miles above the Battery; the third is the A. C. L. Railroad
bridge at Bees Ferry; and the fourth is at Magnolia Garden, 1 mile below
Lambs. The bridge at Bees Ferry requires caution when passing up
the river on the ebb current, which sets across the end of the draw;
Vessels can pass on either side of the draw pier.
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‘Wappoo Creek, on the west side of Ashley River 114 miles above the
Battery. is the entrance to the inland passage leading southward.
The entrance is marked by a light and range beacons.

Charleston is situated at the head of the harbor at the confluence of
the Cooper and Ashley Rivers. 'The principal wharves are on the
eastern water front of the city extending along the west bank of
Cooper River. The distance from the ends of the jetties to the city
wharves is between 7 and 8 miles.

Anchorages.—On account of submarine cables vessels are cautioned
not to anchor northeastward of Fort Sumter, between it and Sulli-
van, Island. Areas of prohibited anchorages are described in the
Appendix, page 178.

Lower anchorage has good holding ground, but is somewhat ex-
posed to southeast winds; this also applies to the anchorage south-
eastward of the city. The best anchorage is in the mouth of Cooper
River about 1 mile above the city. The guarantine anchorage is on
the south side of South Channel abreast Fort Johnson and is marked
by two yellow buoys. The anchorage and berthing of vessels is
under the control and supervision of the harbor master, and masters
are required to report to him within 24 hours after arrival. See
page 174.

Quarantine.— Vessels subject to visitation by the health officer will
be boarded when off the quarantine anchorage at Fort Johnson.

Pilots will be found cruising outside the bar; the limit of their
cruising ground is 30 miles from the entrance. Pilotage is com-

ulsory for certain vessels. For pilot rates see Appendix, page 177.
%essels desiring a pilot and not having obtained one, can anchor about
2 miles northwestward of the light vessel until boarded by one.
Pilots for the Inland Passage can be obtained in Charleston.

Towboats will sometimes %e found cruising outside the bar; the
deeper draft sailing vessels tow in and out. All seagoing sailing ves-
sels bound into Cooper and Ashley Rivers employ towboats either
outside the bar or at Charleston. Towboats can always be had by
making signal while outside the bar, at the wharves, or may be
ordered from the towboat offices in the city.

Wharves.—At some of the wharves deep-draft vessels lie aground in
the soft mud at low water. The Southern Railway coal. pier is west
of the northern end of Drum Island. There is a cotton ecompress and
warehouse company 6 miles up the Cooper River which has a margi-
nal wharf 700 feet long. About 9 miles up the Cooper River from
Charleston are the Charleston port terminai)s. - They consist of mar-
ginal wharves 2,080 feet long, extensive warehouse and railroad con-
nections, and some facilities for rapid interchange of freight between
ships and railroads. A 30-foot channel leads to them. ere are no

ublicly owned wharves in the city, but there is a movement to estab-
ish city terminals at foot of Columbus Street (west of Drum Island).
The regulations in regard to fires on board vessels lying at the cotton
wharves are very strict. For harbor fees, see Appendix, page 177.

Supplies.—Coal, either anthracite or bituminous, in large quantities
for steamers, can be had alongside the wharves or from lighters in
the stream.  Fuel oil may be ﬁad; ‘Water can be had alongside the
wharves or from water boats. Provisions and ship chandler’s stores
¢an be obtained in the city. - - SRR : SRR
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Repairs to machinery of steamers and to hulls of vessels can be
made: there are marine railways here capable of hauling out a
vessel up to 1,500 tons. There is a floating dry dock of 8,000 gross
tons’ capacity, and will take a vessel 450 feet long and 22 feet draft.

Storm warnings are made from the customhouse at Charleston and
at Moultrieville.

United States Public Health Service.——Medical attendance is fur-
nished by a medical officer of the service. Seamen requiring long-
continued hospital treatment are sent to the marine hospital at
Savannah, Ga.; for short terms of hospital treatment they are sent
to one of the hospitals in the city.

Tides.—See the tide tables for the Atlantic coast of the United
States, in which the tides are predicted for every day at Charleston.
At Fort Sumter the tides occur approximately 15 minutes earlier
than at Charleston. The mean range at Fort Sumter is 5.2 feet.

The tidal currents off the entrance are revolving (see the results of
observations at Charleston light vessel on p. 33).

The tidal currents between the jetties and in Charleston Harbor
generally set fair with the channel near its axis. At a point about
1 mile outside Fort Sumter, branches from the main ebb current set
through the openings between the jetties and the shore with a
velocity of about 2 knots at strength. The maximum observed
velocities at the strength of the ebb are about 2.6 knots between the
jetties, 3 knots between Fort Sumter and Fort Moultrie, and 2 knots
i the South Channel and off the eastern front of Charleston; the
velocity of the flood current is less than the ebb, depending on the
freshet flow from the rivers. Slack water occurs between the jetties
about 1 hour after high or low water at Charleston, and between
Fort Sumter and Fort Moultrie 1 hour and 30 minutes, and South
Channel 2 hours after high and low water at Charleston.

Direcrions.—From northward.—The safer course, and the one
generally used by large, deep-draft vessels, is to iass outside of Frying
Pan Shoals gas and bell buoy. From Cape L.ookout Shoals Light
vessel a 230° true (SW. 34 W. mag.) course for 78 miles will lead to
Fryving Pan Shoals gas and whistle buoy, or a 237° true (SW. by W.
% W. mag.) course made good for 84 miles will lead to Frying Pan
Shoals light vessel.

From Frying Pan Shoals gas and whistle buoy make good a 242°
true (SW. by W. 34 W. mag.) course for 90 miles; or, from Frying
Pan Shoals light vessel make good a 236° true (SW. by 15 W.
mag.) course for 83 miles. Either course should lead in a least depth
of about 12 fathoms to a position with Cape Romain lighthouse bear-
ng 326° true (NW. by N. mag.) distant 17 miles. The only danger
13 the broken ground extending off between Winyah Bay and Cape
Romain, on which there is a depth of 334 fathoms near the wreck
1}'11_151 11 miles from shore, which is marked by Cape Romain gas and
whistling buoy. ~

From this position a 255° true (WSW. 753 W. mag.) course made
good for 25 miles should lead to a position 2 miles east-southeastward
of Charleston light vessel. If uncertain of the position keep in a
depth of over 8 fathoms until the light vessel is sighted. The
dangers between Winyah Bay and Charleston are described with the
coast preceding. ‘ _ )
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From southward—¥rom a position 2 miles southeastward of
Martins Industry gas and whistling buoy a 48° true (NE. 34 E. mag.)
course made good for 51 miles will lead in a least depth of about 7
fathoms to a position 2 miles southeastward of Charleston light vessel.

From Charleston light vessel steer 299° true (N'W. by W. 35 W,
mag.) on the Main Channel range (Fort Sumter lighthouse in line
with St. Philips Church spire), and pass midway between the buoys
which mark the sides of the dredged channel until nearly 2 miles
inside the ends of the jetties and up to the intersection with the Mount
Pleasant range line. Fort Sumter lLight (fixed white) is on a skeleton
structure close to the north side of Fort Sumter; the latter is a stone
structure. At night a flashing white light every 2 seconds exhibited
from a white pyramidal square tower, 1,350 vards 119° from Fort
Sumter light, serves as the front range object.

Leave can buoy No. 17 about 200 feet on the port hand and steer
317° true (NW. 14 N. mag.) with the Mount Pleasant range lights
(pyramidal, black, slatted structures) in line ahead, until abreast
Fort Sumter and up to the intersection with the South Channel
range line. The Mount Pleasant range is hard to pick up in the
daytime, except in clear weather. After leaving the Main Channel
range the channel widens and so continues to Charleston, the prin-
cipal dangers being marked by buoys.

Steer 270° true %‘VV. 145 N. mag.) with South Channel range lights
(black structures with daymarks) in line ahead until about 14
mile past Fort Ripley Shoal (Middle Ground) lighthouse. Then
‘haul northwestward, leave gas buo§ No. 12 about 100 yards on the
starboard hand, steer 337° true (NN'W. mag.), and then follow the
wharves at a distance of 15 mile or less. See Anchorages in the
description preceding.

1f going to the navy wyard or port terminals.—After rounding
the gas and bell buoy No. 12 steer a 337° true (NN'W. mag.) course
until abeam of nun buoy No. 16, distant 300 vards, leaving Potts
Shoal buoy No. 14, 200 vards to starboard. Then haul northward to
course 2° true (N. 14 E. mag.), holding it to a position 400 yards
westward of Shutes %’olly Istand Spit light No. 3. Then steer 11°
true (N. bv E. 14 E. mag.) for 184 miles, passing westward of Drum
Island. ‘When abeam of Drum [Island Chrannel rear light (white
daymark, black round center on white skeleton structure on piles)
starboard to meet the Drum [lsland (hannel range, bringing it on
astern, course 299° true (NW. by W. 3¢ W. mae.). Steer this course
passing between the red and black buoys marking the channel north
of Drum Island until! northeastward of Drum Island North Spit
lLight No, 8 (red square daymark on pile structure). Then steer
0° true (N. mag.) with Cooper River Lower range on ahead. When
500 yards from the front range light and Marskh Point light No. 9
is on range with Upper Marsh light No. 11 (seen over the marsh)
starboard to meet the Cooper River Upper range. Bring it on astern.
course 278° true (W. 73 W. mag.) and continue on this range until
northward of light No. 11. Then haul northward to bring on- the
Naowy Yard Channel range astern (front object, light No. 11; rear
object, light No. 7, seen over the marsh), course 317° true (NW. 14 N.
mag.). Xeep somewhat east of the range in passing the navy yard
wharves, if not going alongside, and when by the northern radio
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tower haul northward and follow the western bank of the river.
Keep close to buoy No. 32 in passing, then the western bank should
be kept at a distance of not more than 150 yards off until up to the
port terminals.

STONO INLET

is about 7 miles southwestward of Charleston lighthouse. The
entrance of the inlet is obstructed by a shifting bar which extends
214 miles seaward and had 10 feet in the channel across it in 1921.
A sea buoy marks the entrance. From this buoy the channel in
1921 had a west-northwesterly direction to within about 14 of a mile
from the western point of the inlet. A private range was in place
at that time. Inside the bar the depth in the inlet ranges from 3 to 7
fathoms.

Stonc River empties into the inlet from northward. about 135 miles
above the entrance. On the west bank of the river, 314 miles above
the entrance of the inlet, is the village of Legareville. The river is
of little commercial importance. Its upper reach, above Elliott Cut,
forms part of the inland passage from Charleston to Savannah.
Vessels enter the river by the inside route from Charleston.

NCORTH EDISTO RIVER.

The entrance to this river is 17 miles southwestward of Charleston
lighthouse and 17 miles northeastward of Hunting Island lighthouse.
There is a prominent water tank on the eastern point of the entrance.
The river is of little commercial importance and rarely used. Shoals
extend offshore nearly 3 miles at the entrance of the river, forming
a shifting bar, over which there is a channel depth of about 10 feet.

is channel is marked by buoys which are moved, when practicable,
to indicate the best water. It 1s well defined by breakers. Pilots can
be obtained at Charleston. Two of the tributaries of North Edisto
River, Wadmelaw River from eastward and Dawho River from west-
ward, are part of the inland passage from Charleston to Savannah.
Rockville is a village on Bohicket Creek. 2 miles above the entrance
of North Edisto River. .

The mean rise and fall of tides is 5.8 feet. On the bar the direc-
tion of the current is generally across the channel. The flood cur-
rent sets about southwestward and the ebb east-northeastward, and
both have considerable velocity. Inside the bar. in the channel be-
tween the breakers, the ebb current is to be guarded against, particu-
larly as it sets across the north breakers.

S80TUTH EDISTO RIVER

empties into the Atlantic about 8 miles northeastward of Hunting
Island lighthouse and just eastward of St. Helena Sound entrance.
The river is of little commercial importance. but it is navigable for
flatboats and rafts for a distance of about 220 miles above its mouth.
From the entrance to Dawho River it is known as South Edisto and
above Dawho River it is known as Edisto River. The stretch of
the river between Fenwick Island Cut and Dawho River forms part
of the inland passage from Charleston to Savannah. Near the junec-
tion of Dawho and Edisto Rivers the water is generally fresh and
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suitable for boilers. Jacksonboro is a village on the railroad about
33 miles above the mouth of the river, to which point a draft of 7
feet can be taken at high water.

The entrance of the river is obstructed by a shifting bar which
forms a part of the extensive shoal which makes offshore for a dis-
tance of about 6 miles from the entrance to St. Helena Sound. The
depth over the bar into South Edisto River is 10 feet, through an
unmarked channel. The river is entered by way of the inside route,
and the entrance from sea is not used. Pilots for the bar and river
may be obtained from Charleston or Beaufort, S. C. The mean rise
and fall of tides is 6 feet.

ST. HELENA SOUND

is the broadest opening in the coast between Chesapeake entrance and
the Gulf of Mexico. From Bay Point on the east to Hunting Island
on the west the entrance is 614 miles wide. About 134 miles from
the northern end of Hunting Island is Hunting Island lighthouse,
the principal guide to the entrance. Shoals make off for a distance
of 6 miles seaward from the entrance, through which there are sev-
eral channels leading into the sound. The principal channel has a
depth ranging from 16 to 18 feet, and is marked by buoys which are
moved to indicate the best water. In 1921 there was a depth of
about 16 feet, and vessels of 18 feet draft were taken out at high
water with a smooth sea.

Hunting Island lighthouse is a conical tower, lower part white, up-
per part black. The light is flashing white (light 4.5 seconds, eclipse
25.5 seconds), 133 feet above the water, and wvisible 18 miles.

A number of navigable rivers empty into the sound, the most im-
portant of which are Coosaw, Ashepoo, Bull, Combahee, Morgan,
and Harbor Rivers. Ashepoo and Coosaw Rivers and hrickyard
Creek are a part of the principal inland passage from Charleston
to Savannah.

Coosaw River empties into the head of the sound about 5 miles
above its entrance. It is important only as a part of the inside pas-
sage. The channel in the river is irregular in depth, having been
made so partly by the phosphate dredges. It is buoyed for a dis-
tance of about 10 miles to the mouth of Brickyard Creek; and a
depth of 15 feet can be taken to this point at high water. Brickyard
Creek connects Coosaw and Beaufort Rivers and has a least depth
of 7 feet. Whale Branch connects Coosaw and Broad Rivers and
has a least depth of about 5 feet. Two drawbridges cross the branch
about 414 and 534 miles westward of the entrance to Brickyard Creek.

Bull River empties into Coosaw from northward about 5 miles
above its mouth. There is a large phosphate plant and wharf (not
operating, 1921), with 21 feet at its end, on the west bank of the
river about 2 miles above its mouth, and there is a least depth of
about 17 feet in the river to it. Opposite the phosphate plant and
just inside the mouth of a creek are the buildings of a closed National
gquarantine station. Chisolm is a small settlement on the west bank
of the river about 815 miles above its mouth; some provisions, gaso-
line, and water can be obtained in case of necessity. Williman Creek
has a depth of about 5 feet around the north side of Williman Island.
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North Wimbe Creek, southward of Williman Island, is nearly dry in
places at low water.

Combahee River empties into Coosaw River from northward about
2 miles above its mouth. The river is unobstructed for a distance
of 52 miles above its mouth excepting by the S. A, L. Railway bridge
13 miles from the Coosaw River, to the A. C. L. Railroad bridge
(closed), and is navigable for this distance by boats of about 5 feet
draft; the tides have a range of about 6 feet at the mouth of the river
lin'(ei:l 2.5 feet at the bridge, and are felt for about 18 miles above the

ridge.

Old Cheehaw Creek empties into Combahee River about 3 miles
above its mouth; about 1 mile above the junction of Old and New
Cheehaw Creeks is a large sawmill at the village of Wiggins. Wig-
gins has railroad and telephone communication, and some provisions
can be obtained. The deepest draft loaded at the mill is about 15
feet. A towboat is stationed here.

New Cheehaw Creek empties into Combahee River at its mouth; it
1s unimportant and has no traflic.

Ashepoo River empties into St. Helena Sound from northward just
inside the entrance; for a distance of 234 miles above the entrance
to Fenwick Island Cut the river forms part of the inland passage
between Charleston and Savannah. At high water a draft of about
6 feet can be taken approximately 39 miles above the entrance to
the A. C. L. Railroad drawbridge., and boats have gone to within 8
miles of the town of Walterboro. The S. A. L. Railway crosses the
river 2614, miles above the entrance. There are no settlements of any
importance on the river.

Morgan River empties into St. Helena Sound from westward. Tt is
about 9 miles long and at its head connects with Chowan Creek, a
tributary of Beaufort River; at the divide this passage is nearly
dry at low water. The best entrance to Morgan River is through
Parrott Creek, which has a depth of 13 to 14 feet and leads from
Coosaw River nearly opposite the mouth of Bull River. There is
also an entrance with a depth of 8 feet, through Lucy Point Creek,
also known as Dales Creek. It is marked by a red and black beacon off
Sams Point. There is a wharf and prominent white buildings just
inside of the creek. Vessels going to the former phosphate
%l_ant on Lucy Point Creek, entered at high water from Coosaw

iver drawing 12 feet or less, and left by way of Morgan River
and Parrott Creek drawing 15 feet.

Harbor River empties into St. Helena Sound from the southwest-
ward. At its head the river connects with Story River and the latter
with Station Creek, forming an inland waterway with a least depth of
about 4 feet, from St. Helena Sound to Port Royal Sound; but this
})Yassa,ge is rarely used. It is described in the Inside Route Pilot, New

ork to Key West. o
. Pilots for the sound can be had by writing or wiring to Beaufort,
S. C.; Charleston pilots will sometimes take vessels into the sound.
Pilotage is compulsory for certain vessels. For pilot rates see
Appendix. .

Towboats.— There is a towboat at Wiggins. Vessels sometimes tow
to St. Helena Sound from Charleston and Savannah. '



80 ST. HELENA SOUND.

Tides.—The mean rise and fall of tides on the bar and entrance to
St. Helena Sound is 6 feet.

Direcrrions.~—From Charleston light vessel a 237° true (SW. by
W. 14 mag.) course made good for 3414 miles will lead in a least
depth of about 4 fathoms to the Sea buoy off the entrance of St.
Helena Sound. From Martins Industry gas and whistling buoy make
good a 36° true (NE. 34 N. mag.) course for 1534 miles, and then
steer 4° true (N. 145, E. mag.) for about 3 miles to the Sea buoy.

The channel between the shoals from the entrance of St. Helena
Sound out to the bar has maintained about the same position since
the first survey was made in 1857, the channel on the bar having
moved southward npearly 1 mile since that date. The depths on
the bar have been from 12 to 17 feet. With the aid of the chart
vessels of about 12 feet draft, with a rising tide and a smooth sea.
should have no difficulty in entering by following the buoys. The
depths, especially on the crest of the bar, are subject to frequent
change, and local knowledge is required to carry the best water. In
1921 surveys showed a least depth of 15 feet in the buoyed channel
over the bar. Hunting Island lighthouse and the buoys are the only
aids for the bar. The buoys are moved as necessary to mark the
channel. The Sea buoy off the entrance is a perpendicularly striped
whistling buoy, located in a depth of about 5 fathoms about 734
miles from Hunting Island lighthouse. A 278° true (W. 34 N.
mag.) course for the lighthouse will lead sufficiently close to the
Sea buoy to see it in clear weather; vessels should Keep in a low
water depth of over 5 fathoms until the Sea buoy is sighted.

Follow the buoyed channel across the bar until up with can buoy
No. 3, with Hunting Island lighthouse bearing 225° true (SW.
mag.). Pass 200 yards northeastward of this buoy and steer 309°
true (NW. 1, W. mag.) heading for the next perpendicular-striped
buoy lying 134 miles distant. Above this buoy anchorage can be
selected in the channel of St. Helena Sound and Coosaw River.

From the perpendicularly striped buoy steer 296° true (NW. by
W. 54 W. mag.), pass 14 mile southward of Combahee Bank gas
buoy and nun buoy No. 4 at a distance of about 300 yards. When
opposite can buoy 5 P B edge over to port some to avoid running
too close to a 10-foot shoal at the edge of Combahee Bank. From
the nun buoy steer 307° true (NW. 54 W. mag.), leave Marsh Island
Spit light 400 yards on the port hand, and follow the north bank
at a distance of 300 yards to the horizontally striped buoy at the
entrance of Combahee River. :

T he passage to Wigging leads up Combahee River nearly 4 miles
above tgis buoy and then up Old Cheehaw Creek, but sailing vessels
require a towboat for this part of the route and strangers should take
it on a rising tide. There is scant room for anchorage in Combahee
River, and none in Old Cheehaw Creek. Leave the horizontally
striped buoy at the entrance of Combahee River on the port hand and
follow the east bank at a distance of 300 to 400 yards to buoy No. 1.
Teave this buoy on the port hand, and then fal{ow the bight in the
west bank at a distance of about 100 yards to buoy No. 8. Leave
this buoy 75 yards on the port hand, steer 340° true (N. by W. 34 W.
mag.) for 134 miles, and pass 100 yards off the point on the west
baxi. Then be guided by the buoys at the entrance of Old Cheehaw
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Creek. Small steamers of less than 9 feet draft should have no
difficulty in going up Old Cheehaw Creek to Wiggins on a rising tide;
the channel follows the ebb-tide bends, favors the bight in the west
bank in passing the mouth of New Cheehaw Creek, and then favors
the south bank in passing the point of woods just above.

Bound to Bull River.—Pass 34 mile southward of the horizontally
striped buoy at the entrance of Combahee River, steer 275° true
(W. 145 N. mag.) for the entrance of Bull River. with Bull Spit light
(on red and black beacon) a little on the port bow, and pass 300 to
500 yards off the south bank (north end of Morgan Island). Leave
the light about 150 yards on the port hand, favor the south bank at the
entrance of the river, then follow the east bank at a distance of 200
yards for 1 mile until up with the point on the west bank 14 mile
below the wharf at the phosphate plant, and then follow the west
bank to the wharf.

COAST FROM ST. HELENA SOUND TO TYBEE ROADS.

The general trend of the part of the coast is southwesterly and its
length 30 miles. Xt presents the same characteristic features when
viewed from seaward as that to the eastward. It is broken by one
opening of importance, Port Royal Sound, situated about midway
between St. Helena and Tybee, and four shallow and unimportant
inlets, Fripps, Skull, Pritchards, and Trenchards. .

Fripps Inlet is obstructed by shoals at its mouth, over which but 3 or
4 feet can be taken in the smoothest weather. Harbor River, entering
into the inlet at its head, connects with St. Helena Sound to the east-
ward, and Story River connects to the westward with Trenchards
Inlet. Story River is a section of the inside route between St. Helena
and Port Royal Sounds and is described in the Inside Route Pilot,
New York to Key West. )

Between Fripps Inlet and Trenchards Inlet, Fripps Island, Prit-
chard Island, and Capers Island form the seacoast. They appear to be
densely wooded except the last mentioned, near Trenchards Inlet,
where it is low and marshy, with a white sandy beach, with sand dunes
15 feet high. Skull Inlet, which separates F rlgps Island from Pritch-
ards Island, is a narrow passage, with very little water on the bar.
Pritchards Inlet, separating the island with that name from Capers
Island, is a stream of the same description.

Trenchards Inlet is of but little importance. Its bar extends about
3 miles from shore and had by the last survey (1921) a least depth
of about 5 feet in a narrow unbuoyed channel. There is a swash chan-
nel close under the western point of Capers Island, which carries a
depth about 6 feet into the inlet. There is also a shoa] channel to
Port Royal Sound, close under Phﬂiﬁs Island to Bay Point. Station
Creek connects this inlet with Port oyal Sound to the westward.

Philips Island forms the west bank of Trenchards Inlet and extends
as far as Port Royal Sound. It is wooded in the vicinity of the
former and also in the vicinity of Bay Point, its western extremity,
but between these the land is low and marshy. .

To the westward of Port Royal Sound is Hilton Head Island. It is
over 10 miles in length and is nearly 5 miles in width on its northern
face, tapering to a rounded point at its western end. It is heavily
wooded over most of its surface, but there are some cleared and
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cultivated farms in the vicinity of Skull Creek. The Hilton Head
range is on its seaward side. Inside this island Skull Creek and Cali-
bogue Sound form an inside route between Port Royal Sound and
Tybee Roads.

PORT ROYAL SOUND

is the largest and best unimproved harbor on the coast of South Caro-
lina ; between Bay Point on the northeast and Hilton Head on the
southwest the entrance is about 2 miles wide. Shoals extend 8 miles
in a general south-southeast direction from the entrance, forming a
bar at the outer part, through which there are two channels. South-
east Channel is the principal one, and is marked by Hilton Head range
lights (white structures) and buogs, and by the last survey had a least
depth of about 21 feet. South Channel 1s not marked and in 1921
was not used. ‘

Martins Industry gas and whistling buoy is moored in a depth of 48
feet, on the Hilton Head range, about 1314 miles 106° true (ESE.
15, K. mag.) of the front light. The buoy is black and white, and
shows a flashing white light every 15 seconds, flash 5 seconds dura-
tion, 16 feet above water.

Beaufort River empties into the sound from the northward and just
inside of Bay Point. Tt is the approach to Beaufort, Port Royal, and
the United States Naval Station, and with Brickyard Creek forms a
part of the principal inland passage. Beaufort is about 10 miles
above the mouth of the river; it has a little trade and can be reached
at high water by vessels of 18 feet draft; there are depths of 12 to 14
feet alongside the wharves. Station Creek empties into Beaufort
River from eastward at its mouth; with Story and Harbor Rivers it
forms an inland passage, with a least depth of about 4 feet, between
Port Royal Sound and St. Helena Sound. There is a group of promi-
nent palmettos on the north shore near the mouth of the creek.
Chowan Creek (Johnsons River) empties into Beaufort River from
eastward 5 miles above Baﬁ Point, and at its head connects with Mor-
gan River; at the divide this passage is nearly dry at low water, but
at high water it can be used by light-draft boats in going to St.
Helena Sound. Battery Creek empties into Beaufort River 7 miles
above Bay Point; just inside its entrance is the town of Port Royal,
a railroad terminus. There is a depth of 20 feet or more at one of the
wharves. Archers Creek is a narrow passage leading westward from
the mouth of Battery Creek to Broad River. The eastern entrance
north of the small island is closed at low water. South of the island
about 4 feet can be taken into the creek. The western entrance car-
ries 9 feet and is marked by a lighted beacon to be left to southward
when entering. _

Broad River extends northwestward from the head of Port Royal
Sound, and is about 16 miles long; with the aid of the chart it is not
difficult to Whale Branch. The Seaboard Air Line Railway crosses
Broad River 3 miles above Whale Branch. Pocotaligo, Tulifiny,
and Coosawhatchie Rivers empty into the head of Broad River; these
rivers are said to have a depth of about 114 feet at low water to the
closed highway bridges which cross them below the A. C. 1., Railroad.

Chechessee River empties into the head of Port Royal Sound from
westward; Colleton River, one of its tributaries, is of little impor-
tance, but has a good channel for a distance of 5 miles. A depth of



PORT ROYAFL, SOUND. 83

24 feet can be taken up the Chechessee to the mouth of the Colleton
River, and 20 feet up the latter for a distance of 5 miles. These rivers
are of no commercial importance.

Skull Creek enters Port Royal Sound from southwestward about 4
miles above Hilton Head. The creek forms part of the inland pas-
sage to Savannah and is well marked. There is an oyster factory
and wharf 1 mile from its western end.

Anchorages.—The usual and best anchorage is in the mouth of
Beaufort River, abreast the mouth of Station Creek; southward of
Bay Point the holding ground is poor. There is good anchorage,
with a depth of about 4 fathoms, in the channel of Beaufort River
from a short distance below the Quarantine Station to a short dis-
tance above the Naval Station. Vessels should not anchor on the
Paris Island range. The sound is sometimes used as a harbor of
refuge in winter.

Quarantine.—The national quarantine station is on the west bank
of Beaufort River 5 miles above Bay Point.

Pilots.—Licensed pilots may be had by engaging one in advance
from Beaufort. There are none cruising off the bar excepting when
a vessel is expected. Pilotage is compulsory for certain vessels. Ior
pilot rates see Appendix.

Towboats.-—Sailling vessels seldom employ towboats either over the
bar or in Beaufort River. Towboats can be had at Charleston or
Savannah,

Supplies.— Water and coal can be had alongside the wharves at Port
Royal, and provisions, water, and gasoline at Beaufort.

_ Repairs.—The nearest place where a vessel can be hauled out is
Savannah.

_ Storm warnings.—Storm warnings are displayed from a signal sta-
tion at Port Royal.

Tides.—The mean rise and fall of tides on the bar is 6.4 feet.and at
Beaufort, 7.3 feet.

Currents.—The currents on the bar have an estimated velocity of
114 knots, and set fair with the channel. The currents in the sound
have a velocity of possibly 2 knots or more at times, and the tide rips
0? Fishing Rip and Middle Shoal have the appearance of breakers
at times.

DirecTrons.—The channel between the shoals from the entrance
of Port Royal Sound out to the bar has maintained its position prac-
tically without change since the first survey was made in 1856, the
only change noted having occurred on the bar or in its vicinity. On
the bar, Northeast Breakers and Southeast Channel have moved
bodily southward nearly 1 mile since that date, the succeeding sur-
veys showing a fairly uniform rate of movement of 100 feet per year.
The depths on the bar range from 18 to 22 feet. As the depths on
the crest of the bar are subject to frequent change, local knowledge
1s required to carry the best water, which was 21 feet in 1921, With
the aid 6f the chart vessels of about 15 feet draft, with a rising tide
and a smooth sea. should have no difficulty in entering during day-
light by following the buoys. Martins Industry gas and whistling
buoy, the ranges, and buoys are the guides. The boiler of a wreck,
shown on the chart nearly 5 miles southeastward of Bay Point, is a
Permanent mark and ean be used for cross bearings.
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Approaching from any direction, shape the course for Martins
" Industry gas and whistling buoy, and from it steer 286° true (WNW.
1, W. mag.) on the Hilton Head range until up with the outer buoys
off the bar. Follow the buoyed channel across the bar, giving the
red gas and bell buoy at the southwest end of Northeast Ereakers a
berth of over 100 yards in rounding it. When past the black buoy,
lying 1 mile north-northwestward of the gas and bell buoy and up to
the midchannel gas and bell buoy, steer 335° true (NNW. 14 W,
mag.) and keep on or a little eastward of the line of the Paris Island
range beacons until past Fishing Rip gas and bell buoy, and then
follow the range or keep a little westward of it until past Bay Point.
Zo go up Beaufort River, when about 1 mile past Bay Point steer
8° true (N. 34 E  mag.) and pass about 150 yards eastward of buoys
Nos. T and 9. When the old wharf (marked by Fort Fremont Whart
light, white post at shore end) on the eastern bank is abeam
steer 346° true (N. by W. 14 W._. mag.) to a position about 100
yards westward of buov No. 6. Then steer 333° true (NNW. 354 W,
mag.) for the turning point on the eastern bank until abreast the
naval station, and then steer 324° true (NW. 75 N. mag.). Round
the point on the eastern bank at a distance of about 300 yards and
steer 7° true (N. 54 E. mag.) for the low grassy point on the eastern
bank. Give the first point on the west bank above Battery Creek a
berth of about 300 yards, and then keep in midriver until past buoy No.
13. Then follow the west bank at a distance of about 200 yards, pass
about 100 yards westward of buoy No. 10, pass 200 yards off the next
point on the south bank, and anchor in midstream, keeping the east-
ernmost wharves at Beaufort bearing eastward of 0° true (N. mag.).
Boats drawing less than 6 feet, with local knowledge go through a
cut-off channel after leaving buoy No. 13 by following the eastern
bank of the river and entering a slough through the marsh. The
northern end is narrow and the least water is found just before com-
ing out into the main stream. The best water here is close to the
eastern grass line. _
: CALIBOGUE SOUND.

The entrance to this sound lies 11 miles southwestward of Port
Royal Sound entrance and 5 miles northward of Tybee lighthouse;
it is obstructed by shifting shoals through which there are several
unmarked crooked channels. ¥rom sea the best way of entering the
sound is from Tybee Roads, and the depth that can ge taken over the
bar at low water is about 10 feet. Above the bar the depths are am-
ple. These waters are a part of the inland passage from Charleston
to Savannah, and otherwise are of little importance.

May River, which empties into the sound From westward about 51%
miles above the entrance, is the approach to the village of Bluffton,
situated about 7 miles above its mouth. There is a depth of 10 feet
at low water to the town by entering May River through Tybee
Reoads and Calibogue Sound, 12 feet or more by way of Port Royal
Sound and Skull Creek, and 7 feet from Savannah through the pas-
sage by way of Mud River and Ramshorn Creek.

voper River empties into the sound from westward about 214 miles
above. the entrance.  This river is only important as a part of the
inland passage to Savannah which leads through Rsmsﬁor_n' Creek
from Cooper River. ' o
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Mackays Creek enters the sound from northward at its junction
with Skull Creek; the latter connects with Port Royal Sound and
forms part of the inland passage.

On the south side of the entrance to Cooper River are the Dau-
fuskie Island range lights (white structures) for entering the sound
from Tybee Roads.

Direcrions.—From Tybee Roads steer 321° true (NW. 145 N. mag.)
on the Bloody Point range for about 75 mile past gas and bell buoy
No. 18; or, coming down Savannah River, pass about 14 mile south-
ward and eastward of Bloody Point Spit buoy (can, No. 1). Then
steer 3° true (N. 14 E. mag.) to a position close westward of bell buoy
No. 2. Then steer 353° true (]fv 1, W. mag.). with Daufuskie
Island range lights (white structures) in line ahead, into the sound.
Keep somewhat east of the range until up to can buoy No. 3.

TYBEE ROADS AND SAVANNAX RIVER.

Tybee Roads is the name applied to an anchorage surrounded by
the shoals which lie off the entrance to Calibogue Sound and Savan-
nah River, eastward of the northeastern end of Tybee Island. This
anchorage can be entered either in the daytime or at night; its gen-
eral depth is 19 to 24 feet, and the shoals assist to break the sea from
any direction. There are two good channels leading across the bar
off the roads—the North Slue Channel with 15 feet and the Main
Channel with 24 feet; both of these channels are marked by buoys,
and the Main Channel by a number of ranges which are easily fol-
lowed. The main channel over the bar is being improved by
dredging.

Savannah light vessel is moored in about 51 feet of water, about 1014,
miles 11714 ° from Tybee lighthouse on the Prolongation of the Tybee
Range line. The vessel has a red hull, with * Savannah ” on each side,
and two masts with lanterns and circular cagework daymarks at
head of each. A fixed white light is shown from the foremast and a
fixed red light from the mainmast, each 44 feet above the water. The
white hght is visible 12 miles and the red 11 miles. The fog signal
1s an alr siren, blast 2 seconds, silent interval 18 seconds. 1f the
whistle is disabled a bell will be struck by hand a double blow every
20 seconds. The submarine bell strikes “2,” thus: 2 strokes in 2
seconds, silent 20 seconds. .

Tybee lighthouse, on the north end of Tybee Island, is an octagonal
brick tower, lower 50 feet black, middle part white, upper part
'&I)é&ck. The light is fixed white, 144 feet above the water, and visible

miles.

Savannah River forms the boundary between the States of South
Carolina and Georgia, and is navigable during the greater part of the
Yyear for steamers of 5 feet draft to the city of Augusta, a distance of
about 176 miles above Savannah ; flatboats can be taken up the river
about 3 miles farther. There is a dam 8 miles above Augusta; pole

ats go from Augusta to the river above the dam through a canal,
and the river is navigable for this class of boats from the dam
to Petersburg, a distance of 43 miles. Between Savannah and
Augusta there are numerous landings, but no towns or villages of
\mportance; several bridges, with draws about 60 feet wide, cross
the river below Augusta.
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From its entrance to the quarantine station the river is being im-
proved to obtain a depth of 30 feet with a general width of 500 feet,
thence 26 feet deep with a general width of 400 feet to the S. A. L. Rail-
road bridge ; and thence 21 feet deep and 300 feet wide to Kings Island,
a total distance of 24 miles. At present (1921) it has a least depth
of 23 feet at low water from sea to the city; it is marked by buoys
and range lights, but strangers of over 15 feet draft and sailing
vessels should always employ a pilot when entering the river. The
deepest draft taken out of the river and over the bar is 2914 feet.

Savannah is on the south bank of the river about 15 miles above the
entrance; it is the chief port of the State of Georgia and one of the
important southern ports -for the shipment of cotton, lumber, and
naval stores. There is sufficient water at the wharves for vessels
that are brought to the city. Many of the present wharves are
equipped with mechanical unloading devices for handling bulk
cargo; all have direct connection with the railways, and all but those
on Hutchinsons Island have street or highway connections.

Anchorages.—The usual anchorage for vessels waiting for a favor-
able tide to go up the river is in T'ybee Roads, about 2 miles eastward
of Tybee lighthouse, or outside the bar near Tybee gas and whistling
buoy. The holding ground is good at both anchorages, but 22 feet
is about the greatest depth available in the roads. Vessels rarely
anchor in the river as there is no room for large vessels to swing;
in case of necessity there is a small anchorage off Fort Jackson, about
2 miles below the city.

A Branch Hydrographic Office of the Navy Department is located at
the customhouse ; this office is supplied with the latest information and
publications affecting navigation for the consultation of mariners.

Quarantine.—The national quarantine station and boarding station
is on the south side of the channel west of Cockspur Island.

_‘U.I S. Public Health Service.—At Savannah there is a marine hos-
pital.

Pilots.—A pilot boat will be found outside the bar. Pilotage is
compulsory for certain vessels. For pilot rates see Appendix.

The Harbor Master has charge of the berthing of vessels. The limit
of speed of steamers passing the wharves is 4 miles an hour, and the
engines must be stopped when passing where two or more vessels
are moored abreast. teamers must be slowed, and where necessary
engine stopped in passing dredges at work in the river. For laws and
regulations see Appendix.

Towboats will come out over the bar to vessels making signal. With
a fair wind sailing vessels usually sail into the roads, but a towboat
is necessary for large sailing vessels between the roads and Savannah.

_ Supplies.—Coal, either anthracite or bituminous, in large quanti-
ties, or fuel o0il can be hgd at the wharves at Savannah or from
lighters towed down to vessels at the roads. Fresh water is usually
brought to shipping by tugs; the river water at Savannah is fresh
at any stage of the tide. Provisions and ship chandler’s stores can
be had in the city or are sent down to the roa£‘. in tugs.

Repairs.—The facilities for repairs to the machinery of steamers
are good. There are several marine railways; the largest has a dead
;&*e:ght lifting capacity of 2,500 tons and will dock a vessel 300 feet

ong. '
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Storm warnings are displayed at Savannah and from a signal tower
near Tybee lighthouse.

Tides.—Ior tidal data at Savannah River entrance (Tybee light-
house) see the tide tables for the Atlantic coast of the United States,
published annually in advance by the Coast and Geodetic Survey, in
which the tides are predicted for every day of the current year. On
the bar high and low waters occur about 30 minutes before high and
low waters, respectively, at Tybee lighthouse. At Savannah high
water occurs 1 hour 15 minutes and low water 1 hour 51 minutes
after high and low water, respectively, at Tybee lighthouse. The
mean durations of rise and fall of the tide are 6 hours 5 minutes and
6 hours 20 minutes at Tybee lighthouse, and 5 hours 30 minutes and -
6 hours 55 minutes at Savannah.

The mean rise and fall of tides at Tybee lighthouse is 6.8 feet, and
at Savannah 6.5 feet. At Purysburg, 20 miles above Savannah, the
mean rise and fall of tides is a little less than 1 foot; when the river is
low the tides are felt possibly 7 miles above Purysburg. while during
heavy freshets the rise and fall at Cross Tides, 314 miles above
Savannah, is 2 feet or less.

Currents.—The mean velocity at the strength of the ebb current is
2.75 knots between the training walls at the entrance, 2.4 knots below
Venus Point, 1.75 knots at The Bight, and 1.1 knots (estimated) at
Savannah; the flood current has a velocity about one-fourth less
than the ebb current in the lower part of the river, and about one-
half less at Savannah. From the entrance nearly to Savannah slack
water occurs about 1 hour after high and low water stand; in the
vicinity of the entrance near Tybee lighthouse, therefore, slack water
occurs about 1 hour after high and low water at the lighthouse, and
at Savannah slack water occurs about 115 hours and 214 hours after
high and low water, respectively, at Tybee lighthouse. The time of
slack water is considerably influenced by the wind and freshets. For
the time of slack water at the entrance to Savannah River see the
Current Tables, published annually in advance by the Coast and
Geodetic Survey.

The currents set in the direction of the channel except at the en-
trance near Tybee lighthouse, where the flood sets northwestward
across the channel.

Freshets occasionally occur in the spring, but do not endanger the
shipping at the wharves at Savannah. )

Directions.—The channel from sea to Savannah is a dredged cut
from 400 to 600 feet wide, the tidal currents have considerable ve-
locity, and strangers are advised to take a pilot. The ranges men-
tioned in the following directions mark the axis of the cut; in addi-
tion to the ranges, the channel is buoyed. Vessels waiting for the
tide when in the river formerly made fast to the old mooring w_harves
at Venus Point and The Bight, but the depth in the channel is now
sufficient to make it unnecessary; in 1921 these wharves were in bad
repair.

From northward shape the course for Savannah light vessel.

I'rom southward deep-draft vessels should not shoal the water to
less than 6 to 7 fathoms. From Brunswick hght‘vessel make good
a 24° true (NNE. 14 E. mag.) course for 6114 miles for Savannah
light vessel. Or, in clear weather when the light vessel is sighted the
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course can be shaped to pass as much as 3 miles ingide. Vessels
should expect an inshore set with the tide flooding.

From sea to Tybee Roads—From Savannah light vessel steer
297° true (NW. by W. 3¢ W. mag.) for 634 miles with Zybee range
lights (white skeleton structure in range with Tybee lighthouse)
in line ahead leaving Tybee gas and whistling buoy close to on either
side, until up with gas and bell buoy, No. 2. ILeave the buoy 100 yards
on the starboard hand and steer 321° true (NW. 145 N. mag.) for 234
miles with Bloody Point range lights (white structures) in line
ahead until up with gas and bell buoy No. 13. To anchor in Tybee
Roads, anchor juat eastward of the dredged channel, with Tybee
lighthouse bearing about 270° true (W. mag.). In addition to the
ranges these channels are well marked by buoys.

T o enter by the North Slue Channel, for vessels of 11 feet draft, in
the daytime with a smooth sea—From Martins Industry gas and
whistling buoy make good a 257° true (WSW. 75 W. mag.) course
for 1614 miles to a perpendicularly striped can buoy, from which
Tybee lighthouse bears 262° true (W. 34 S. mag.) distant 314 miles.
On this course care must be taken to pass at least 14 mile southward
of the black can buoy off the southeasterly end of (Gaskin Banks, and
Tybee lighthouse should be made and kept on the starboard bow.
From the perpendicularly striped can buoy steer for Tybee light-
house, pass about 250 yards southward of nun buoy No. 2, and then
head up for gas and bell buoy No. 13.

From Tybee Roads to @Quarantine—Leave gas and bell buoy No.
18 about 100 yards on the port hand and steer 284° true (WNW. 3/
W. mag.) for 134 miles with Jones Island range light (white struc-
tures) in line ahead. Pass about 200 yards northward of gas buoy
No. 3A and steer 263° true (W. 15 S. mag.) for 214 miles with Zybec
Knoll Cut range lights (tower on white house in range with high skele-
ton structure) in line ahead. Three water tanks at the quarantine sta-
tion are almost on the range line and may be confusing in daytime to
a stranger when picking up this range. When nun buoy No. 6 is
abeam, steer 280° true (W. by N. mag.) for about 14 mile, with New
Channel range lights (skeleton structures) in line ahead, and the
Quarantine station will be abeam.

From Quarantine to The Bight.—From abreast the quarantine sta-
tion continue the 280° true (W. by N. mag.) for 1 mile with New
Channel range lights in line ahead. When Long Island Crossing
range front light is abaft the beam, turn with an easy port helm and
steer 8319° true (NW. 34 N. mag.) for 214 miles with Long /sland
Crossing range lights (pyramidal structures, north half red. south
half white) in line astern until up with the old mooring wharf at
Venus Point. Then follow the north bank of the river, keeping about
250 feet from the piling along the bank.

Then steer 280° true (W. 73 N. mag.) with Lower Flats range lights
(pryamidal structures, north half red, south half white) in line
astern until approaching £'lba Island light (black post on outer end
of wharf. ‘Then follow the south bank, keeping about 200 feet from
the ends of the piling, until abreast Upper Flats front light. Then
turn with an eagy port helm and steer 329° true (NNW. 8, W. mag.)
with Upper Flats range lights (pyramidal structures, northeast half
red, southwest half white) in line astern and Barnwell Place light
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(brown-slatted skeleton tower) ahead until up with the old mooring
wharf in The Bight. Then follow the north bank at a distance of
about 100 yards.

From The Bight to Savannah.—Follow the north bank in The
Bight and the piling eastward of Proctor Place light at a distance
of about 100 yards and pass about 125 yards off Proctor Place light
(red structure at northeast end of training wall). Then steer about
236° true (SW. by W. mag.) for a little over 14 mile until the lights
of Fort Jackson range (brown slatted tripods) are in line, and then
stand on the range ahead, course 212° true (SSW. 73 W. mag.).

When abreast the training wall at Mackey Point, steer 244° true
(SW. by W. 384 W. mag.) with Oglethorpe range front light (white
square day mark on unpainted pile structure inside of training wall)
in line with Barnwell Place ligZit (brown, slatted skeleton tower)
astern, giving the south bank of the river a berth of a little over 125
_V;.:rds and passing 75 to 100 yvards northward of Fort Jackson (Ogle-
thorpe).

Continue on the range until up to Fig I'sland jetty light (red square
dayv mark on unpainted pile structure). then slowly port, following
midchannel, steadying on a 277° true (W. 5 N. mag.) course unti
approaching the wharves on the south bank. Then follow the
wharves on the south bank at a distance of 250 to 300 feet.

THE COAST FROM TYRBREE ROADS TO WASSAW SQUND

is about 614 miles in extent and is formed by the shore of Tybee
Island, which lies in a northeasterly and southwesterly direction.

This island has a breadth at its widest part of 314 miles, is mostly
low and marshy, but has many wooded hummocks with numerous
creeks winding among them. On the eastern shore several large
creeks come into the sea, but they are of little importance, as their
mouths are obstruated by shoals, with crooked channels of 2 or 3
feet at low water through them. Tybee Beach is a summer resort
south of Tybee lighthouse and the houses show up well from seaward.

_Tybee Creek, with Lazaretto Creek, is used by small boats as an n-

side approach to Tybee Beach. )

The southeast part of the island, separated from the main body by
a stretch of marsh, is called Petit Chou Island, and is distinguishable
by a large and heavily wooded hummock. which marks the northern
point of the entrance to Wassaw Sound. Dangerous shoals make
off from the short of Tybee Island to a distance of 4146 miles.

WASSAW SOUND.

_The entrance to this sound lies 8 miles southwestward of Tybee
lighthouse. Shoals extend offshore a distance of 314 to 4 miles from
the entrance, forming a shifting bar, through which there is a chan-
nel with a depth of about 11 feet. After crossing the bar there is a
good channel with 3 to 7 fathoms, which leads along the southye;rn and
western part of the sound and for a distance of 6 miles up Wilming-
ton River. The sound is for the most part shallow, but the channels
Into its principal tributaries will permit any draft that can be taken
;’}Yer the bar. Fishing boats are practically the only vessels using
he sound. _ o

Tybhee River empties into the sound from northward; it is about 7
miles in length to its junction with St. Augustine and Turner Creeks;
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Ly the former it is connected with Savannah River about 5 miles
helow the city of Savannah; a depth of 9 feet can be taken through
to Savannah River. The entrance to Tybee River is obstructed
by a shoal in Wassaw Sound, over which a depth of 8 feet can be
taken into the river. About 2 miles above the mouth of Tybee River
it 1s entered from southeastward by Lazaretto Creek; this creek
connects the river with Savannah River near its mouth and forms
an inlet passage with a depth of about 7 feet. Turner Creek con-
nects Tybee River with Wilmington River and has a depth of 7 feet.

Wilmington River empties into Wassaw Sound from northwest-
ward. It has a northwesterly direction for 8 miles to the village of
Thunderbolt, and then turns northward for about 4 miles and, joining
St. Augustine Creek, connects with Savannah River. The river
is important only as being a part of the inland passage from Savan-
nah to Fernandyivna. A depth of 9 feet can be taken through to
Savannah River.

Skidaway River empties into Wilmington River from southwest-
ward about 2 miles southeastward of Thunderbolt and 534 miles
above Wassaw Sound, and with Skidaway Narrows and Burnside River
is a part of the principal inland passage between Savannah and Fer-
nandina; the least depth in this passage is 8 feet. Isle of Hope is a
village on the west bank of Skidaway River about 314 miles above
its mouth.

Romerly Marsh Creek enters the western end of Wassaw Sound at
the mouth of Wilmington River, and with Romerly Marshes and
Adams Creek forms an inland passage to Vernon River. This pas-
pasage is only good for shallow-draft boats and is practically aban-
doned. There is another passage, used to some extent, through 01d
Romerly Marsh Channel, Parsons Cut, Wassaw Creek, Odingsell River,
and Adams Creek to Vernon River. This passage has shoaled to
less than 3 feet and is practically abandoned as a through route.
Savannah pilots will take vessels into Wassaw Sound. he mean
rise and fall of tides is 6.8 feet.

Currents.—The tidal currents in Wassaw Sound have considerable
velocity and must be allowed for. Advantage may be taken of them
on the flood to beat in or on the ebb to beat out; but no vessel,
however smart working, should attempt to beat against them.

DirecrioNs.—There are no prominent landmarks that can be
readily recognized by a stranger when approaching the entrance.
Wassaw Island. which forms the southern side of the entrance, is
heavily wooded along its seaward side and presents a level, unbroken
appearance, while Tybee Island, on the northern side of the sound,
shows lower with scattered wooded hammocks. Tybee lighthouse, 8
miles northward of Wassaw Sound, shows well from off the bar and
is a good mark. Approaching the entrance vessels should keep over
5 miles from shore in a depth of over 6 fathoms until the sea buoy
is sighted. There are no buoys on the bar, and vessels not having
local knowledge, should not attempt crossing without a pilot.

COAST FROM WASSAW SOUND TO OSSABAVW SOUND. -

This is formed by the shore of Wassaw Island, which lies in 2
northeasterly and southwesterly direction between the two sounds. It
is triangular in shape, having a length of side of 434 miles and an ex-
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treme breadth of 334 miles in a northwesterly and southeasterly di-
rection. It is for the most part low and marshy, the strip of firm
land forming the coastline being only from one-fourth to three-
fourths mile in width. This is heavily wooded and has a broad sand
beach backed by sand hills. From this beach dangerous shoals make
off to a distance of 4 miles. The marshy portion of the island inside
this strip is cut up by bpumerous creeks, with numberless branches
winding among heavily wooded hummocks. The island is separated
from the land to the westward by Komerly Marsh Creek and the
Odingsell River. :

OSSABAW BOUND

15 a broad opening in the coast 15 miles southwestward of Tybee
lighthouse. The greater part of the sound is shallow, but the channels
to the two river entrances have a depth sufficient for any vessel that
can cross the bar. Shifting shoals extend seaward off the entrance
for a distance of 814 to 5 miles, through which two channels, the
northern, with a depth of about 7 feet, and the southern, with a depth
of about 9 feet, lead into the sound. There are no aids and the
entrance is not used ; strangers should not attempt it without a pilot.

Vernon River enters Ossabaw Sound from northwestward. urn-
side River enters Vernon River from northward about 314, miles
above its entrance, and with Skidaway Narrows and River is a part
of the principal inland passage. Montgomery is a post village on
Vernon River, 114 miles above Burnside River; it is connected by
electric road with & vannah. Little Ogeechee River enters Vernon
River from westward about 2 miles above its mouth.

Adams Creek enters Ossabaw Sound from northward about 234
miles above its entrance, and with Odingsell River, Wassaw Creek,
Parsons Cut, and Old Romerly Marsh Channel forms an inland
route to Wassaw Sound with a depth of less than 3 feet. Odingsell
River enters Ossabaw Sound from northward at the entrance to
the sound.

Ogeechee River enters the western part of the sound, and is the sec-
ond largest river on the coast of Georgia. It is navigable for a dis-
tance of about 15 miles above Florida Passage, to the railroad bridge,
for small vessels of 8 feet draft. The principal inland passage leads
up this river a distance of 234 miles, and thence through Florida
Passage and Bear River to St. Catherines Sound. It has a least
depth of about 7 feet. ] . .

There are no regular pilots for Ossabaw Sound or its tributaries.
Persons competent to pilot vessels can be found at Savannah or
Thunderbolt. The mean rise and fall of tides is 6.6 feet. _

The tidal currents in the sound have considerable velocity, and
allowance must be made for them. The ebb setting out of Ogeechee
River is particularly strong.

CbAET FROM OSSABAW SOUND TO ST. CATHERINES SOUND.

The coast line between these sounds is formed by the eastern shore
of Ossabaw Island. This island lies in a northeasterly and south-
westerly direction, having a length of 734 miles and a width of 514
miles; “'The easterm half of the island is heavily wooded. The
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western half is almost entirely marshy, and is cut up by numerous
creeks that afford access to the higher ground to the eastward. The
north end of the island forms the south shore of Ossabaw Sound,
into which flows a small stream called Bradleys River, that pene-
trates to the center of the island.

The seaward side of the island is unbroken by streams of any size
and presents to the view only a white sand beach backed by heavy
woods. Dangerous shoals make off from this shore to a distance of
nearly 5 miles.

The southwestern point of the island borders on St. Catherines
Sound and is well wooded. Omn the west the 1sland is separated from
the marshes of the mainland by Bear River and Florida Passage,
connecting streams which afford an inside passage from one sound
to the other. From these streams Queens Bess Creek, Can Patch Creek,
Buck Head Creek, Big Tom Creek, and Newell Creek run through the
marshes to the wooded portions of the island.

8T. CATHERINES SOUND

is about 24 miles southwestward of Tybee lighthouse and 21 miles
northeastward of Sapelo lighthouse. he entrance to the sound is
over a shifting bar which extends 5 miles offshore and in 1921 had a
least depth of about 11 feet in the channel as marked by the buoys.
The sound is for the most part shallow, but channels with depths of
3 to 5 fathoms lead from inside the bar into the entrances of its
tributaries. '

Bear River enters St. Catherines Sound from northwestward just
inside the entrance. About 8 miles above its mouth the river joins
Florida Passage, and this affords an inside passage, with a depth of
about 7 feet to Ossabaw Sound. A depth og 10 feet can be taken up
Bear River and about 3 miles up Kilkenny Creek, its principhl
tributary. A wharf and sawmill are at Kilkenny, 134 miles above
the mouth of the creek. Schooners load to 15 and 16 feet here and
tow out over St. Catherines bar at high water. A depth between 1
and 2 feet at low water can be taken from Kilkenny Creek through
Skippers Narrows to Florida Passage.

-Medway River enters the sound from westward. With the aid of
the chart the channel is not difficult to the entrance of Belfast River,
but 6 feet at low water is about the best depth that can be taken to
Belfast in the absence of local knowledge. A depth of about 14 feet
can be taken 6145 miles above the mouth of the river to the entrance
of Belfast River and 12 feet up Belfast River for 3 miles to the mill
at Belfast. Vessels load lumber to a draft of 17 feet at Belfast and
‘are towed up and down the river. Belfast is a post office and has
telephone and railroad ecommunication; water, gasoline, and pro-
visions can be obtained. : '

Walburg Creek enters the sound from southward just inside its en-
trance, and with North Newport River, Johnson Creek, and South
Newport River form the principal inland passage to Sapelo Sound.
A least depth of 7 feet can be taken through this passage. :

- North Newport River enters the sound from southward just west of
Walburg Creek. It .is of little commercial impertance, except that
a small part of it is used as one of the connecting links in. the inland
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passage. Vessels formerly loaded to a draft of 16 feet at Carrs Neck,
about 12 miles above the mouth of the river, and a draft of 6 feet
can be taken nearly up to the railroad bridge (closed).

There are no towns on the sound, and Belfast and Kilkenny are
the only shipping points on its tributaries. Strangers seldom enter
the sound except to load at Belfast or Kilkenny. There are no
regular local pilots, but Savannah pilots will take vessels in over the
bar. On a clear day the entrance may be recognized, showing the
break between the wooded points on its northern and southern sides.

The mean rise and fall of tides is 7.4 feet. The tidal currents have
considerable velocity at the entrance and in the sounds.

Direcrions.——Approaching the entrance vessels should keep over 6
miles from shore in a depth of over 6 fathoms until the Sea buoy is
sichted. The surveys made of the bar in 1867 and 1904 showed that
during that time the shoal on the south side of the channel for a dis-
tance of 3 miles inside the bar had extended northward, and thence
to the south point of Ossabaw Island the shoal on the north side of
the channel had extended southward; the south point of Ossabaw
Island had extended southward nearly 14 mile. With the aid of the
chart vessels of about 9 feet or less draft, on a rising tide with a
s}r;moth sea should have no difficulty in crossing the bar by following
the buoys.

Afterycrossing the bar the channel to Medway River leads north-
ward of the horizontally striped buoy in the middle of the entrance,
then 261° true (W. 34 S. mag.) for a horizontally striped buoy on the
south side of the channel southward of Medway Spit, and then west-
ward along the south bank to the crossing, 1 mile above the entrance
of the river, passing southward of nun buoy No. 2. This crossing 18
muarked by can buoy No. 1, and by small range beacons, maintained
by local pilots on both the south and north banks, course 335° true
(NNW._ 14, W. mag.).

The crossing 214 miles above buoy No. 1 is sometimes marked by
small range beacons. maintained by local pilots on the north bank,
which are in range astern on a 255° true (WSW. 55 W. mag.) course.
The channel then follows the south bank to abreast Dickinson Creek,
then through the East Channel past the long island at Sunbury, and
f({llows the east bank into Belfast River until across the mouth of
Tivoli River; a shoal extends halfway across from the west ban]:
abreast Tivoli River. The channel then follows the south bank until
abreast the point northwestward of a small island.

For a distance of 14 mile northward of this point the channel fol-
lows the east bank past a mid-channel shoal with 3 feet over it, above
which 6 feet at low water is about the best depth that can be carried
In the absence of local knowledge ; a channel 125 feet wide and 12 feet
deep has been dredged here. When about 14 mile above the point
the channel crosses to the west bank, which it follows until approach-
g the sharp bend below Belfast. Round this bend in mid-channel,
ind pass northward of a ballast pile, bare at low water, which lies
hear mid river abreast the lower end of Belfast, and is marked by
Piles. The tidal currents have an estimated velocity of 3 knots or
Mmore in the river at Belfast. .

To go up Bear River and Kilkenny C’reek.———_VVhen 14 mile east-
Northeastward of the horizontally striped buoy in the middle of the



94 . SAPELO SOUND.

entrance (see first paragraph), steer 132° true (SE. 14 E. mag.),
heading between the south point of Ossabaw Island and a horizontally
striped buoy off Medway Spit. When by the buoy, steer 329° true
(NNW. 34 W.mag.), heading for the point of marsh on the east side
of the river. When abreast the hummock at the mouth of Newall
Creek, favor the west side of the river until it turns northward, after
which keep in the middle until up to the mouth of Kilkenny Creek.
Enter the creek favoring the north shore. Just after passing the
mouth of Cabbage Creek keep well over to starboard to avoid a spit
with little water on it making off the southern shore. Then the best
water is in the middle of the creek to the dock at Kilkenny.

COAST FROM S8T. CATHERINE SOUND TO SAPELO SOUND. -

The coast line from St. Catherine Sound to Sapelo Sound is formed
by St. Catherine Island. This lies nearly in a north and soath line,
having a length of 914 miles and a breadth at its widest part of about
3 miles. The whole island is flat, and extensive portions of it are
marshy. Its higher parts are heavily wooded. Seen from seaward at
a distance it presents no prominent distinguishing features, showing
only dense woods in level outline. It has a white sand beach, and
near its center there are sand hills 20 feet high, which show up from
some directions. The island is separated from the marshes lying be-
tween it and the main land by Walburg Creek, Johnson Creek, and
the South Newport River.

McQueen Inlet is the only break on the seaward side of the island.
It 1s unimportant, as it is blocked by shoals at low water. Dangerous
shoals make off from the eastern shore to a distance of 5 miles. Be-
tween the south point of this island and the north point of Blackbeard
Island lies the entrance to Sapelo Sound. o

SBATELO SOUND

1s 10 miles northeastward of Sapelo lighthouse and 34 miles south-
westward of Tybee lighthouse. The entrance is obstructed by shifting
shoals, which extend nearly 5 miles seaward, through which there 1s
a channel with a least depth of about 17 feet in 1921. The sound
affords excellent anchorage for any vessel that can cross the bar.
Vessels of too deep draft for Doboy Sound enter Sapelo Sound to
Fromnt River to load Iumber, which is brought to them in rafts. The
deepest draft that can cross the bar is about 22 feet at high water with
a smooth sea. There are no towns or villages of any importance on the
sound or its tributaries. - ‘ o
_Sounth Newport River enters the sound from northward just inside
the entrance; the river has a channel depth of 11 feet for a distance
of 11 miles to its junction with North Newport River, and at high
water 8 feet can be taken about 5 miles farther up the river. Entering
the sound from northwestward is Barbour Island River, throug
which a draft of 8 feet at high water can be taken to South Newport
River, in its northern part the channel leads southward and eastward
around the large island to South Newport River. ' '

_Sapelo River, which enters the sound from westward, is navigable

for vessels of about 8 feet draft at high water a distance of about 10

miles to the closed county bridge at Eulonia post office. A channel
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150 feet wide and 17 feet deep with a present controlling depth of 14
feet is dredged from deeper water in Sapelo River into the mouth of
Front River. On the western side just inside the entrance of Front
River are loading berths at which vessels load lumber; this 1s the
principal shipping point for Darien.

At the head of Front River a canal 6 feet deep has been dredged
to Old Teakettle Creek, and this forms a part of the inland route to
Doboy Sound.

Mud River enters the head of Sapelo Sound from southward; it is
a broad, shallow body of water with a channel depth of 6 feet marked
by range beacons, and is important only as a part of the inland pas-
sage between Savannah and Fernandina. No further dredging will
be done to maintain this depth, as the present inland route leads
through Front River.

Pilots for Sapelo Sound can be obtained by writing or wiring to
Darien. Pilotage is not compulsory unless the vessel is spoken by a
pilot. (For pilot rates see Appendix.)

Anchorages.-——There is good anchorage anywhere in the channel of
the sound, but vessels entering for shelter usually anchor in South
Newport River or on either side of Dog Hammock Spit.

The mean rise and fall of tides is 7.3 feet.

DirecTrons.—Shoals extend about 5 miles from shore, and vessels

should keep in a depth of over 5 fathoms until the Sea buoy is
sighted. The break in the shore at the entrance to the sound can be
seen a distance of about 8 miles on a clear day, and the old quaran-
tine station can be seen from the Sea buoy. éapelo lighthouse, 10
miles southward of Sapelo Sound, can also be seen from off the bar,
and is a good mark. | .
. With the aid of the chart vessels of 15 feet or less draft, on a ris-
ing tide with a smooth sea, should have no difficulty in entering dur-
ing daylight by following the buoys. A comparison of the surveys
made in 1859 and 1902 shows practically no change in the bar dur-
ing that time, except in the vicinity of the shoalest part of Experi-
nment Shoal, which has moved southward about 1 mile; the slue be-
tween that shoal and St. Catherines Island has also (ieepene-d and
extended. '

When in the sound pass about 14 mile northward of the old quar-
antine structure in the water and stand westward in the' buovyed
channel to an anchorage northward of Dog Hammock Spit. 'he
E}g&nnel into Front River should be taken by a stranger on a rising

ide,

COABT FROM BSAPELO SOUND TO DOBOY SOUND.

The coast line from Sapelo Sound to Doboy Sound is formed by
the shores of Blackbeard and Sapelo Islands. These are separated
only by a strip of marsh and a narrow inlet blocked by shoals at
low water. From all points of view they appear as a single island
and may be described as one. Taken together they have a length o
1014, miles in a north-northerly direction and with a width of about
4 miles. Large portions of both islands are heavily wooded, but the
western part of Sapelo Island consists almost entirely of broad
marshes through which wind numerous creeks. The most important
of these is the%)uplin River, which has deep water for several miles
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and affords means of communication to the island. Sapelo Island
is separated from the marshes lying between it and the mainland by
Mud River and New Teakettle Creek. Seen from seaward these
islands present no well-marked distinguishing features, nothing be-
ing visible other than the usual sand beach backed by the dense
woods in level outline, with the exception of the lighthouse and old
tower near the south point of Sapelo Island. ‘

DOBOY SOUND AND DARIEN

is 46 miles southwestward of Tybee Roads and 16 miles northeast-
ward of St. Simon lighthouse. It is marked on its northern side by
Sapelo lighthouse and a disused lighthouse, and on its southern side
by a disused lighthouse (two-story building). The entrance is about
1 mile wide, and is obstructed by shifting shoals, which extend
about 414 miles offshore. In 1919 a survey showed a least depth
of 11 feet on the outer bar and 10 feet on the inner bar. The deepest
draft crossing the bar is 16 feet at high water. A swash channel
with a least depth of 8 feet makes into the sound close under the
south point of Sapelo Island. It is not marked. Amnother channel
seems to be forming mnorth of the buoyed channel between what is
now called North Breakers and Chimney Spit. The sound extends
northwestward for a distance of about 5 miles and has an average
width of 34 mile. It is the commercial outlet of numerous tribu-
taries, the town of Darien, and also of the Altamaha River. Lumber
is the principal commodity.

Sapelo lighthouse is a white, square, pyramidal skeleton tower, up-
per part black. The light shows 6 flashes every 30 seconds (flashes
0.5 second, 5 eclipses of 2.0 seconds, and 1 eclipse of 17.0 seconds).
100 feet above the water, and visible 16 miles. Nearly 800 yards
iouﬁlwestward of it is a disused light tower, with red and white

ands.

Duplin River enters Doboy Sound from northward about 114 miles
inside of Sapelo lighthouse; it is a small stream about 5 miles long
and good for a depth of 9 feet until near its head. Sapelo is a post
office near the southern end of Sapelo Island. It is reached by boat
bgr going up Duplin River 2 miles to a small creek on the eastern
shore ; thence up this creek to the first starboard hand creek ; thence
to the landing. _ ' ' :

New Teakettle Creek enters the sound from northward about 1
mile northwestward of Duplin River. This creek connects with
Mud River and forms part of the inland passage; a depth of 6 feet
can be taken through this passage. o :
~ 0ld Teakettle Creek branches f%'om New Teakettle Creek and joins

Mud River farther westward. ' See the description of Front River
under Sapelo Sound, preceding. S '

Atwood River and Hudson Creek are small streams emptying into the
head of the sound from nerthwestward. About 7 feet can be taken
‘up the former for a distance of 214, miles, arnid 9 feet about 8 miles
“up the latter. - : o S
Connegan River enters the head of the sound from southwestward:
- Tt joins North River by a branch known as Buzzards Roest Creck

‘through which 8 feet may be taken.
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North River enters Doboy Sound west of Doboy Island. Tt extends
westward 6 miles to the post village of Ridgeville to which a draft of
14 feet can be taken. ere it joins May Hall Creek, which, running
southward, connects with Darien River 5 miles above its mouth.
There 1s a depth of about 13 feet in May Hall Creek, except where it
enters Darien River the depth is only 4 feet; a draft of 8 feet can be
taken through at high water.

Back River is on the southern side of Doboy and Commodore 1s-
lands and forms another entrance from the sound to North and
Darien Rivers. Tt is little used.

Darien River extends southwestward for a distance of 1114 miles,
where it joins the Altamaha River. The town of Darien is 814 miles
above Doboy Island on the north bank of the river. Darien has
steamboat communication with Brunswick; it also has . telephone
communication. A least depth of 9.3 feet can be taken to Darien at
low water, and vessels can load to 15 feet at the sawmills and be
towed to sea over Doboy bar at high water. I.arge rafts of timber
are sometimes secured to the banks of the river at and below Darien,
and sunken logs are sometimes bad near the town. Lumber is also
towed to Front River. (See Sapelo Sound, preceding.) The water
is fresh in the river after the ebb has been running about 3 hours.
There is a depth of about 8 feet at ordinary low tides into Altamaha
River; only Fight—draft steamers are engaged in the carrying trade
on the river.

Light-draft vessels running between Darien and Brunswick use
the route through Three Mile Cut, which has a least depth of 6
feet at its south end. In the absence of local knowledge, this pas-
sage is recommended only for boats of less than b5-feet draft.
The route follows the channel of Darien River to the point on the
north bank northeastward of Three Mile Cut, then crosses to the
south bank eastward of the mouth of a small slue, and then follows
the south bank into Three Mile Cut. At the south entrance of
Three Mile Cut the channel follows closely the east side of the cut,
then leads through a dredged cut marked by range beacons, to the
south bank of the Altamaha River. The course through the cut is
33° true (NNE. 7% E.mag.). It then leads eastward along the south
bank through One Mile Cut to Buttermilk Sound, where it joins the
regular inside route. _ )

A branch of Darien River known as Rockdedundy River connects
with Little Mud River from Altamaha Sound, and forms part of an
inland passage with-a depth of about 6 feet.

South River enters Doboy Sound from southwestward about 34
mile inside the entrance. 1517: extends in a gel_lexjal westerly direction
for 8 miles, where it joins Little Mud River; it is little used. )

Pilots for Doboy Bar can be had by writing or wiring to Darien,
and if pilots are desired for the inland passage they can generally be
obtained at either Darien or Brunswick. Pilots for Doboy Sound
will also take vessels into St. Catherines or Sapelo Sounds. Bar
pilotage is compulsory for certain vessels. (For pilot rates, see
Appendix.) .



98 DOBOY SOUND.

Towboats belonging to the sawmills on the waters tributary to the
sound cruise outside if a vessel is expected to arrive, and they will
come out to a vessel signaling for one. All sailing vessels bound
to Darien take a towboat, and when loaded tow out over the bar.
Towboats can be had at Brunswick.

Anchorages.—There is good anchorage anywhere in the channel of
the sound inside the entrance, but vessels usually stand up until
abreast the mouth of North River, near the red and black buoy at
its entrance. Vessels subject to visitation by the health officer must
walt to be boarded in the sound. There is good anchorage in about
21 feet in North River, but the channel is too narrow for a large
vessel to anchor in Darien River.

Supplies.—Provisions and gasoline can be had at Darien. Vessels
can obtain fresh water from water boats. The nearest places for
obtaining coal for steamers are Brunswick and Savannah. Water
may be obtained from an artesian well on Doboy Island and also at
Sapelo lighthouse by using small boats.

Repairs to hulls of vessels and machinery of steamers can not be
made nearer than Savannah. (See also Brunswick Harbor.)

Wharves.—The depth of water alongside the wharves at Darien is 7
to 14 feet, and all vessels make fast to wharves or piling, as the river
is too narrow for them to anchor near the town.

The mean rise and fall of tides is 7.8 feet at Sapelo lighthouse and
6.5 feet at Darien. The tidal currents on the bar have a velocity of
about 114 knots on the ebb and slightly less on the flood.

Direcrions.—Shoals extend nearly 5 miles from shore in places in
the vicinity of Doboy Sound, and vessels should keep in a depth of
5 fathoms or more until the Sea buoy is sighted. If there is too
much sea to cross Doboy bar, vessels can make an anchorage in
Sa'{zel‘o Sound. .

he surveys of Doboy bar in recent vears show it to have been in
a state of change. By the survey of 1919 the buoyed channel, which
leads in a northwesterly direction, crosses two bars, the outer one
with depths of 11 to 12 feet and the inner one with 9 to 11 feet. It
is not considered safe for a stranger to attempt to enter by following
the buoys with a fc;rreater draft than 8 feet, and then only under the
safest condition of a rising tide and a smooth sea. ’

‘When across the bar, the chart is a good guide in the sound to an
anchorage near the red and black buoy at the entrance of North
River. Sailing vessels require a towboat from this anchorage to
Darien, but small powered vessels up to about 9 feet draft should
ha}"g no difficulty in going up to the town. Chart 446 is the best
guidae. S .

Leaving the red and black buoy on the starboard hand, the channe!
follows the west bank of North River untii abreast the north end of
Doboy Island. Then favor the shore of Doboy Island and pass 75 to
100 yards off the south end of this island. Doboy Island is wooded.
and there are several ruined buildings and an artesian well on its
southwest end. Then cross Back River on a 185° true (S. 15 W.
mag.) course and favor the east bank to the mouth of Darien %i?ver.
Then follow the ebb-tide bends up Darien River, favor well the east
bank in crossing the mouth of Rockdedundy River, and continue to
follow the ebb-tide bends to Darien passing through Pico Cut. The
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principal mill near Darien is at the north end of the long bend, the
entrance of which is at the east end of Pico Cut. Wing dams to
confine the channel are built out from the banks in places and are
marked by piles which show above water.

ALTAMAHA SOUND

is 5 miles southward of Sapelo lighthouse and about 11 miles north-
eastward of St. Simon lighthouse. The entrance is so much:
obstructed by shoals and the sound itself is so full of them that it
is rarely entered by anyone, and never by strangers. There is a
channel through the shoals, which extend ocut for a distance of 4 miles
from the entrance, but this channel shifts and is not marked. The
vessels entering the sound pass in through Doboy or St. Simon
Sounds and then through the inland passage.

Altamaha River is formed by the confluence of the Oconee and
Ocmulgee Rivers, 112 miles above the town of Darien and 122 miles
above its mouth, and flows in a general southeasterly direction, enter-
ing the western end of Altamaha Sound. This river is shallow and
crooked, and has a least depth of about 114 feet for its entire length
at ordinary summer low water. Considerable timber is rafted down
these rivers for shipment from Darien and Brunswick. The influence
of the tides is felt 1n the river for a distance of about 20 miles above
Darien. Oconee River has a channel depth of about 1.0 feet at ordi-
nary summer low water to the city of Milledgeville, about 126 miles
above its junction with Altamaha River. Ocmulgee River has a chan-
nel depth of about 1.5 feet at ordinary summer low water for a dis-
tance of 178 miles to the city of Macon. The principal cities, towns,
and villages on the river, with their distances above the junction
with the Altamaha River, are: Lumber City, 10 miles; Abbeville, 62
miles; Hawkinsville, 114 miles; and Macon, 178 miles. Transfer of
freight between the river and connecting railroads is practicable at
Macon and Lumber City by means of elevating machinery; at Haw-
kinsville, Abbeville, Barrows Bluff, and Mosquito Bluff by means
of spur tracks and highways.

Little Mud River enters Altamaha Sound from northward about 214
niiles inside the entrance. It is important only as being part of the
Inland passage from Doboy Sound to Altamaha Sound.

Buttermilk Sound enters Altamaha Sound from southwestward. 1t

has an average width of 14 mile, but is full of shoals, through which
there is a narrow channel. At its head the sound connects with
Frederica River and Mackay River, the latter connecting with Back
River. These three rivers enter the western end of St. Simon Sound
from northward, and Frederica River with Buttermilk Sound forms
part of the regular inland passage, through which a depth of 7 feet
mf}f’ be taken at low water. _ E
. The mean rise and fall of tides in the entrance to Altamaha River
s 6.4 feet. V ' : ) )
. Sailing directions 6f any value can not be given. It is advisable
In every case where a vessel desires to enter Altamaha Sound, if com-
g from the northward, to pass into Doboy. Sound; or, from the
southward, to pass into. St. Simon Sound, and then through the in-
land pa s to Altamaha Sound. In either case a local pilot should
be obt:'xilms.eg R ' '
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COABRBT FBdM ATITAMAHA SOUND TQ ST. SIMON SOUNXD.

This coast line, having a length of 1134 miles and trending about
south-southwestward, is formed by the shore of Little St. Simon
Island, Isle of Palms, and St. Simon Island. These are separated
only by stretches of marsh traversed by small streams and appear
as one body of land when seen from seaward, although from cer-
tain points of view the marshes, alternating with patches of trees.
give the land an unusually broken appearance.

Of the three named, St. Simon Island forms the main body of land
between the two sounds, and in a general description the other two
may be considered as parts of it. he three thus taken together form
a body of land 1134 miles in length and 6 miles in width at its north-
ern end, diminishing gradually to 214 near its southern point. Im-
mediately along the coast and in the central parts it is heavily wooded.
Between the two wooded portions there is a stretch of marsh from a
mile to 1145 miles in width extending nearly the whole length of the
island, and to the westward it is separated from the mainland by
extensive marshes, through which flow the Frederica and Mackay
Rivers, connecting Altamaha and St. Simon Sounds.

The northern portion is mainly marshy and is traversed by Hamp-
ton River, a stream of some size, which, flowing in an easterly and
southeasterly direction, separates St. Simon and Little St. Simon
Islands and comes out on the coast 5 miles below Altamaha Sound.
There is about 8 feet of water on the bar at the entrance, but there
are dangerous shoals on both sides and the channel is unmarked.
Eight feet may be carried through to Buttermilk Sound at low water.
Village Creek empties into Hampton River from the southward,
about 114 miles above its mouth. It flows through a stretch of marsh
separating Isle of Palms from St. Simon Island. After a crooked
course of several miles it connects with Black Bank River, a narrow
and tortuous stream flowing to the southward between the two islands
named and entering the sea about 4 miles south of Hampton River.

The southern part of St. Simon Island is heavily wooded. The
buildings of a summer resort and the white tower of %t. Simon light-
house are conspicuous objects from seaward. All along the coast
dangerous shoals make off from 8 to 5 miles.

ST. SIMON SOUND AND BRUN SWICK HAREBOR

lie 17 miles southward of Sapelo lighthouse and 27 miles north-
ward of Amelia Island lighthouse. Omn the northern side of its
entrance, which is 73 mile wide, is St. Simon lighthouse. This sound
is one of the most important harbors on the coast of Georgia, being
the approach to the city of Brunswick, which is the second seaport it
commercial importance in the State. R T

The entrance is obstructed by dangerous shifting shoals, which
make offshore to a distance of 514 miles, forming a bar throu h which
there is a dredged channel 500 feet wide and 24 feet deep, project depth
of 27 feet, marked by range lights and buoys. Drafts of 28 feet are
taken over the bar at high water. Inside the bar and in the channel
of the sound there is a 1g'gocl depth of water and excellent ailéhorqi;e-
_ Brunswick light vessel is moored in a depth of 50 feet, 1414 miles
123° true (SE. by E. 14 E. mag.) of St. Simon lighthouse. The
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vessel has a yellow hull, with “ Brunswick” on each side, and
two masts with red cylindrical day marks at head of each. The
light is a group flashing white, 3 flashes every 20 seconds, 66 feet above
the water, and visible 13 miles. The fog signal 18 a steam whistle,
blast 5 seconds, silent intervals 25 seconds. 1T the whistle is disabled
the ship’s bell will be struck by hand 8 strokes, silent interval 4
seconds, 4 strokes, silent interval 40 seconds. The submarine bell
strikes ¢ 84,” thus: 8 strokes in 2224 seconds, silent interval 4 seconds,
4 strokes in 1114 seconds, silent interval 8 seconds.

St. Simon lighthouse is a white conical tower attached to a brick
dwelling. The light is fixed white varied by a white flash of 5 seconds
duration every 60 seconds, 104 feet above the water, and visible 16
miles.

Entering the western end of the sound from northward are Fred-
erica, Mackay, and Back Rivers. These all extend northward anda con-
nect with Buttermilk Sound, and thus afford a passage into Altamaha
Sound. Frederica River is the easternmost of the three rivers and
the one used by vessels passing through the inland passage.

St. Simon Mills is a village on the east bank of I'rederica River,
about 114 miles above its mouth. There are several abandoned mills
here. There is 12 feet of water in the channel up to the village, and
vessels formerly loaded to a draft of 18 feet at the mills.

St. Simon is a summer resort and landing at the south end of the
island of St. Simon.

Rrunswick River enters the sound from southward and just inside
the entrance. The river for a distance of 234 miles above its mouth
has an average width of 114 miles, but the deep-water channel aver-
ages only a httle over 14 mile in width, and in one place is only 200
vards wide. Above Brunswick Point the river for a distance of about
214 miles has an average width of 34 mile, and above this it is divided
into two branches by Buzzards Island. The southern branch is
known as Turtle River, and the northern branch, on which the city
of Brunswick is situated, is known as the East River, or Brunswick
Harbor. The city of Brunswick is about 714 miles from St. Simon
lighthouse; it has regular steamboat communication with Darien,
Satilla River, Fernandina. and intermediate places, and a large
coastwisg and foreign commerce. A depth of 21 feet at low water
can be taken up East River to Brunswick, and up Turtle River to the
Southern Railroad wharves.

South Brunswick River enters Brunswick River from westward oppo-
site Buzzards Island. Fancy Bluff Creek enters South DBrunswick
River from the southwestward 114 miles above its mouth. This
creek affords a marrow channel, good for a depth of about 4 feet at
low water, to Little Satilla River. _

Jekyl Creek enters Brunswick River from southward about 214
miles above its mouth ; with Jekyl and St. Andrews Sounds it forms
part of the inland passage to Fernandina. A depth of 614 feet at
low water can be taken from Brunswick River through the creek.
The dredged entrance from Brunswick River is marked by range
lights (white structures) and a jetty. ) :

Plantation Creek and Clubb Creek have been improved to a depth of
6 feet.” The entrance from Brunswick River is 14 mile above the
qQuarantine station, and the channel then leads through a cut across
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the marsh in a northeast direction, cutting off the westerly loop of
Plantation Creek. The channel is in the middle of Plantation Creek,
except in the reach trending southward of east, where it favors well
the north bank; then after favoring the outside of the sharp bend,
the channel favors the east bank until halfway up the northward
trending reach. The channel then leads through a cut to Clubb
Creek, and so in mid creek to Back River. :

Back River with Mackay River, is used by small steamers as a part
of an inland route to Altamaha River. 'There is a depth of 4 feet
at low water through Rock River to Mackay River. On Back River
214 miles above Clubb Creek there is a mill at which vessels load to
a draft of about 17 feet.

Prominent features.—In clear weather St. Simon lighthouse shows
well at a distance of 8 miles, and from the gas and whistling buoy
Little Cumberland Island disused lighthouse can be seen southwest-
ward. Near the beach eastward and northeastward of St. Simon
lighthouse are a number of cottages and several large houses.

Pilots.—Pilots are on the lookout at St. Simon lighthouse and
will come out when a vessel is sighted. Pilotage is compulsory for
certain vessels. For pilot rates see Appendix. Pilots for the inland
passage can be obtained at Brunswick.

Towboats are usually employed by the larger and deeper draft
sailindg vessels. They can be had at Brunswick and by making signal
outside. :

Quarantine.—The national quarantine station is at Brunswick
Point, on the north bank of Brunswick River, about 114 miles below
the city. Vessels subject to visitation by the health officer will be
boarded in the sound.

Hospital.—At Brunswick there is a relief station of the United
States Public Health Service.

Harbor control.—The limit of speed of steamers passing the wharves
of Brunswick is 4 miles an hour, and the engine must be stopped and
turned over slowly when passing where two or more vessels are
moored abreast and where barges or flats are employed at any point
in ‘the harbor. '

Anchorages.—There is good anchorage anywhere in the channel in
St. Simon Sound or Brunswick River off the range lines, Off the
city of Brunswick there is no anchorage, except for small craft west-
ward of the Brunswick Harbor range. Small vessels ean anchor
in East River near the mouth of Academy Creek.

‘Supplies.—Provisions, shiF chandler’s stores, anthracite or bitumi-
nous coal, gasoline, fuel oil, ice, and fresh water can be obtained at
Brunswick. : : ' : : :

Repairs.—Light repairs can be made to the machinery of steamers,
and there is a small marine railway with a capacity of about 400
tons and a draft of 7 feet forward and 12 feet aft; but Savannah
and Jacksonville are the nearest places where large vessels can be
hauled out for extensive repairs. ' ' .

Wharves.—The facilities for loading and discharging cargoes at
Brunswick are good. There is from 7 to 28 feet ﬁﬁ)hgside the
wharves according to locality, and 26 feet at the wharves of the
Southern Railroad on Turtle River. The railroad parallels the
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water front and serve the separate wharves by spurs. All wharves
except the Southern Railway terminals have highway or street con-
nections. None of the wharves are equipped with mechanical un-
loading devices, except those owned by the Southern Railway Co.
and the Atlantic Refining Co., the latter wharf being equipped with
a pumping station for the discharge of fuel oil from ships.

Storm warnings are displayed at Brunswick.

The mean rise and fall of the tides on the bar is 6.3 feet.

The tidal currents follow the general direction of the dredged chan-
nel across the bar, and have an estimated velocity of 1 to 2 knots.
They set diagonally across the Plantation Creek range. Currents
turn about 1 hour after high and low water.

Direcrions.—There is a project depth of 27 feet and 500 feet wide
across the bar; 24 feet and 400 feet wide to Brunswick Point; 24 feet
and 350 feet wide in Bunswick Harbor and Turtle River; and 24
feet and 150 feet wide in Academy Creek. In 1921 there was
24.4 feet over the bar, 21 feet into Brunswick Harbor, and 24 feet
to the Southern terminals. All of the dredged channels are marked
by range lights and buoys. The tidal currents set with the channel on
the bar, but with mnortherly or southerly winds a current, which
should be kept in mind, sets with the wind across the channel.

Approaching St. Simon Sound from any direction shape the
course for Brunswick light vessel, from which a 303° true (N'W. by
W. 14 W. mag.) course for 7 miles will lead to St. Simon gas and
whistling buoy. In clear weather and the light vessel is sighted a
course can be shaped to pass as much as 5 miles inside of it; then
bring it astern on a 303° true (NW. by W. 14 W. mag.) course
until  up with St. Simon gas and whistling buoy. Soundings of
415 to 5146 fathoms have been found on what appears to be a bank
vr broken ground, lying 2 to 414 miles east and east-southeastward
of St. Simon gas and whistling buoy. This area should be avoided
in_ heavy weather. There is also a spot with 414 fathoms over it
lving about 34 mile north-northeastward of St. Simon gas and
whistling buoy.

From St. Simon gas and whistling buoy steer 303° true (NW,
by W. 14 W. mag.) heading for S&. gzmn lighthouse (white coni-
cal tower) ; on this course St. Simon range front light (white skele-
ton structure) will be in line with St. Simon liﬁhthouse. Continue
the course, keeping close on the range which leads about midway
between the buoys marking the sides of the channel.

When abreast nun buoy No. 14 steer 285° true (WNW. 34 'W.
mag.) with Plantation Creek range lights (white structures) in line
ahead, and pass about 200 yards northward of can buoy No. 13.
Good anchorage can be found northward of the range and about
1% mile northwestward of buoy No. 13. _

8t. Simon Sound to Brunswick.—When about 14 mile westward of
can buoy No. 13 and Jekyl Island range lights (white structures,
fixed white- lights) are in line ahead, steer 216° true (SW. 34 S.
mag.) for 134 miles, passing about 200 yards southeastward of nun
buoy No. 16 and giving the shore of Jekyl Island a berth of at least
200 yards. When up to buoy No. 18 bring Cedar Hammock range
lights (white structures, fixed red lights) in line ahead, course 255°
true (WSW. 84 W. mag.). -
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‘When up to nun buoy No. 20 steer 293° true (WNW. mag.) head-
ing for Twrtle River lower range lights (white structures, fixed
white lights) and give the north bank a berth of about 350 yards.
When the Quarantine station is abeam, steer 299° true (NW. by W. 14
W.mag.) for 1 mile, heading for a red and black horizontally striped
nun buoy. Then steer 344° true (N. by W. 14, W_ mag.) with Bruns-
wick Harbor range lights (white structures, fixed red lights) in line
ahead. Stand in on this range, giving the wharves along the cit
front a berth of 75 to 100 vards, and make fast to a wharf until
assigned a berth by the harbor master.

To the Southern Railway and Atlantie Refining Co. wharves on
Turtle River—From the Quarantine station continue the 293° true
(WNW. mag.) course with the 7'urtle River lower range lights in
line ahead, passing through a dredged cut marked by two can buoys.
When about 34 mile westward of the last can buoy (No. 3) haul
northward to a 338° true (NNW. mag.) course, with the Blythe
Island range lights (white day marks, with vertical strips, on piles,
fixed white lights) in line ahead. When up to nun buoy No. 4, haul
northward, bringing in line over the stern 7Turtle River Upper range
lights (white day marks on piles, fixed white lights), course 10°
true (N. 73 E. mag.). Pass through the dredged cut, the northern
end of which is marked by nun buoy No. 6, and continue the course,
avoiding the shoals on the port hand, marked by a can buoy, to the
wharves of the Southern Railway. If going to the Atlantic Refining
Co. wharves, favor the eastern shore of the river past the railway
wharves.

CQOAST FROM ST, SIMON SOUND TO ST. ANDREW SOUND,

This stretch of coast, trending very mnearly north and south, is
formed by the shores of Jekyl Island, which has a length of 614 miles
and a width of 1 mile. The island is wooded all along its eastern
shore. To the westward large portions of it are marshy. Seen from
seaward it shows the usual stretch of sand beach with many con-
spicuous bluffs and sand hills, backed by dark woods, which are quite
level in gencral outline but with many tall pines showing above the
main body. There is a settlement on the westéern siﬁe, reached
through Jekyl Creek. :

- From the shore of this island shoals make off to a distance of 8 to 5
miles. To the westward the island borders on the Brunswick River,
Jekyl Creek, and Jekyl Sound. By the creek it is separated from an
extensive track of marsh lying between it and the mainland. This

marsh is cut up by numerous small streams connecting Brunswick
River with Jekyl and St. Andrew Sound.

BT. ANDREW SOUND

lies about 7 miles southward of St. Simon Sound and 17 miles north-
ward of St. Marys entrance. Omn the southern point at its entrance
is a disused lighthouse tower. In the sound are extensive shoals, be-
tween which channels lead into its principal tributaries;, which are
known as Jekyl Sound, Satilla River, and Cumberland River. The
entrance is over a shifting bar, which extends 5 miles offshore, and
is usually good for a depth of 14 feet at low water. The sound is
hittle used as a harbor. A number of vessels enter Satilla River to
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load Iumber, and the vessels using the inland passage cross the sound.
Jekyl Creek and Jekyl Sound from northward, and Cumberland
River from southward, are parts of the inland passage connected by
St. Andrew Sound.

Jekyl Sound enters St. Andrew Sound from northward just inside
the northern point at the entrance. It is full of shoals, between which
there are three channels which lead to its three principal tribu-
taries. Jekyl Creek enters the sound from northward. It is part
of the inland passage, its northern part connecting with Brunswick
River. A depth of 614 feet can be taken from Jekyl Sound to Bruns-
wick River. Jointer Creek enters Jekyl Sound from northwestward.
It is crooked and has a number of narrow branches which connect
with Brunswick River above Jekyl Creek. About 12 feet can be
taken into the creek at low water, and about 4 miles above its mouth.
Little Satilla River enters Jekyl Sound from westward, and is good
for a depth of 12 feet for several miles above its mouth. Jointer
Creek and Little Satilla River are of little importance. Small craft
going to the landings on Little Satilla River enter from South
Brunswick River through Fancy Bluff Creek, which is good for
about 4 feet at low water.

Cumberland River enters St. Andrew Sound from southward just

inside the point of Little Cumberland Island; its general direction
1s southerly for a distance of 11 miles, where it joins Cumberland
Sound, thus affording a passage good for a depth of about 7 feet at
low water. The most difficult part of the passage is at the “Divide”
at the north mouth of Crooked River; at this point the channel is
marked by range beacons.
_ Satilla River enters St. Andrew Sound from westward ; its entrance
I1s obstructed by extensive shoals, between which there is a narrow
cnannel. The settlements on the river have communication with
Brunswick by telephone, and there is railroad communication from
Woodbine, 22 miles above its mouth. A railroad bridge crosses the
river at Woodbine (width of draw 52 feet). A steamer from Bruns-
wick makes regular trips to points on the river up to Burnt Fort,
45 miles from the mouth, to which there is a depth of 6 feet at low
water. Seagoing vessels load lumber at the mills on the river as far
up as Owens Ferry, 28 miles above the mouth, to which point there
1S a depth of 9 feet at low water or 17 feet on a good high water.
There 15 a depth of 1 foot to Waycross. Provisions and artesian
water can be obtained at the mills and other settlements; a small
quantity of gasoline can be had generally at Owens Ferry.

Most” vessels bound to Satilla gfetiver enter St. Simon Sound and
tow through Jekyl Creek. When loaded, they are towed to sea, with
the aid of a pilot, over St. Andrew Bar. The channel follows the
ebh tide ben s, and with the aid of charts 448 and 450 steamers of
moderate draft (say up to 10 feet) should have no difficulty in going
as far as Qwens Pyt;erry. The only sharp turn below Owens Ferry
IS at Hopewell Point, where special care is also required on ac-
tount of the narrow channel. 'ghere are no aids above the entrance.
'frhe mean rise and fall of tides is about ;.9 feet at the entrance, 6.8

eet at Ceylon, and 3.4 feet at Burnt Fork.

White gak River ‘empties into Satilla River from northward 15
miles above its mouth. .A draft of 8 feet at high water can be taken
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10 or 12 miles above its mouth to White Oak and Waverly, which are
railroad stations at the head of navigation on its two branches. )

Brickhill River is a branch of Cumberland River, from which it
branches about 5 miles above its mouth and again joins it a short
distance north of the ¢ Divide.”

Floyds Creek enters Cumberland River from westward about 415
miles above the north end of Little Cumberland Island. For a dis-
tance of nearly 3 miles above its mouth the channel in the creek has
a depth of about 19 feet. With local knowledge a draft of 3 feet
at Liigh water can be taken from the head of Floyds Creek westward
through a shallow pond into Todds Creek, and thence northward to
Satilla River.

Shellbine and Delaroche Creeks enter Cumberland River from west-
ward. They are both narrow and crooked. The former is navigable
for a draft of 8 feet at low water, and the latter for a draft of 7
feet, but neither creek is of importance.

Pilots may be obtained for St. Simons Bar, and there is one on
Cumberland Island at High Bluff (locally Cumberland High Point).
The pilot regulations and rates for St. Andrew Sound and Satilla
River are the same as for St. Simon Sound and Turtle River.
FPilotage is compulsory for certain vessels.

Towboats.—There are no regular towboats in St. Andrew Sound,
but vessels desiring to tow up the Satilla River can get a towboat
from Brunswick. _

Anchorages.—The best anchorage is in the channel, on the western
side of Little Cumberland Island. Here the depth ranges from
314, to 414 fathoms, and the holding ground is good. There is also
good anchorage in the entrance to Jekyl Sound, westward of the
southern end of Jekyl Island.

The mean rise and fall of tides in the sound is 6.8 feet.

DIrecTIONS.—Sailing vessels going to the mills on Satilla River
are practically the only ones trading to St. Andrew Sound, and
these enter St. Simon Sound and are towed through Jekyl Creek
and up Satilla River. Shoals extend about 5 miles from shore 1n
the vicinity of St.- Andrew Sound, and the depth should not be
shoaled to less than 5 fathoms (low water) until the sea buoy is
sighted. The entrance is marked by a disused lighthouse tower on
the north end of Little Cumberland Island and -St. Andrew Sound
light (white skeleton structure on Horse Shoe Shoal). Brunswick
light vessel is the principal aid in the northern approach. With the
aid of the chart vessels of about 10 feet draft should have no diffi-
culty in entering St. Andrew Sound, on a rising tide with a smooth
sea, by following the buoys. From St. Andrewn%ound the channel to
Satilla River leads northward and northwestward of Horse Shoe
Shoal, and then across to the south bank of the river, and is marked by
beacons and buoys for this distance. See the description of Satilla
River preceding. o N _ ' -

‘ . COAST FROM ST. ANDREW SOUND TO CUMBERLAND. |

The stretch of coast line, extending in a southerly direction for
1534 miles, is formed by the shores of Little Cumberland and Cum-
berland Islands.. These two islands are separated only by stretch of
marsh and -a narrow winding creek, and appear as one from sea-
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ward. Little Cumberland Island forms the southern boundary of
St. Andrew Sound. Its north end is heavily wooded, has a bluff
appearance, and is marked bfr a disused lighthouse tower. Cum-
berland Island is almost entirely covered by woods, though somewhat
marshy to the westward, where it is separated from the mainland
by extensive marshes, through which flow the waters of Cumber-
land and Brickhill Rivers, and Cumberland Sound. Its extreme
southern point, forming the north side of the entrance to Cumber-
land Sound, shows a large clump of heavy trees with several con-
spicuous sand hills. To the northward of this there is a stretch of
marsh a mile in width, through which flows Beach Creek. There
are several buildings and water tanks which are conspicuous.

The entire outer coast line of the island shows a broad white sand
beach backed by an almost continuous range of sand hills, and those
by dense woods. For about 9 miles from the entrance to St. Andrew
Sound this coast is bordered by dangerous shoals making off 3 to 5
miles. For the rest of the distance to the entrance of Cumberland
Sound 3 fathoms may be taken within 1 mile of the beach, except-
Ing at the entrance.

CUMBERLAND SOUND AND ST. MARYS ENTRANCE.

is 16 miles southward of St. Andrew Sound and 19 miles northward
of St. Johns River. Amelia Island lighthouse is about 2 miles south-
ward of the entrance. A standpipe in Fernandina, and a water tank
on Cumberland Island, 134 miles above its south end, are also
prominent. The sound extends northward, and, connecting with
Cumberland River, forms an inland passage to St. Andrew Sound.
ﬁ is also the approach to the city of Fernandina and the town of St.
arys,

The entrance, which is about 1 mile wide, has been improved by
two jetties, which extend from the shore for a distance of 38 miles
on the north side and 114 miles on the south side. The bar, just
outside of and between the jetties, has a buoyed channel, which in
June, 1921, had a least depth of about 24 feet. The deepest draft
taken from Fernandina over the bar is about 28 feet. . ]
~ Amelia Ysland lighthouse is a white conical tower. The light is flash-
ing white (flash 2.5 seconds, eclipse 7.5 seconds), 107 feet above the
water, and visible 16 miles.

St. Marys River empties into Cumberland Sound from westward
and is its principal tributary. The settlements on the river have
telephone communication, and there is railroad communication at
St. Marys and Crandall. A steamer from Fernandina makes regu-
lar trips to points on the river to Kings Ferry. The principal ship-
Ping points for lumber are St. Marys, 4 miles above the mouth c{f the
river; Crandall, 10 miles; and Kings Ferry, 32 miles. The least depth
is 15 feet to Kings Ferry. There is a depth of 4 feet to Traders
Hill, 52 miles about its mouth. The A. C. L. Railroad bridge
(closed) crosses the river 48 miles above the mouth. This bridge 1s
22 feet 'above high water. The S. A. L. Railroad drawbridge (57-
foot opening) crosses the river 20 miles above its mouth.

Chart 1?? shows St. Marys River to a point 3 miles above St.
Marys. Above this point the channel follows the ebb-tide bends,

108186°—22 8
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and vessels of about 10 feet draft should have no difficulty in going
as far as Kings Ferry on a rising tide. The river is very crooked,
some of the turns are sharp. The mean rise and fall of tides is about
5.9 feet at the entrance, 4.1 feet at the drawbrdige, 2.8 feet at Kings
Ferry, and 1.4 feet at the closed bridge. Towboats can be had at
Fernandina. Above the S. A. L. Railroad the water in St. Marys
River is fresh and is used by vessels.

There are five private wharves at St. Marys having a docking
space of 909 feet on the city water front and two having a docking
space of 340 feet on North River, which lies on the north side of the
city and empties into St. Marys River a short distance below the
city. Omne of these latter wharves is equipped with a marine leg
elevator for handling fish. All wharves have highway or street con-
nection and are served by the Atlantic, Waycross & Northern
Railway.

Amelia River enters the sound from southward just inside the en-
trance. The city of Fernandina is situated on the east bank about 2
miles above its mouth.

The city of Fernandina has railroad communication, and steamboat
communication with Brunswick and St. Marys. Considerable lumber.
phosphate, and some naval stores are shipped from the port in coast-
wise and foreign vessels. About 254 miles above Fernandina is Kings-
leys Creek, through which the South Amelia River is entered:; the
latter river extending southward to Nassau Sound forms an inland
passage between the two sounds.

Bells River enters Amelia River from westward opposite the city
of Fernandina. The former river joins St. Marys River about 114
miles above the town of St. Marys and has a narrow and crooked
channel.

- Jolly River branches eastward from Bells River about 6 miles above
the mouth of the latter and empties into Cumberland Sound at the
mouth of St. Marys River. :

Pilots are on the lookout for approaching vessels and will come out
when pilot signals are set. Their headquarters are at Old Fernandina.
Pilotage is compulsory for certain wvessels. Pilots for the inland
passages can be obtained at Fernandina. The pilot regulations and
rates and harbor regulations for the port of gavannah have been
adopted for the port of St. Marys.

Towboats.—Sailing vessels usually employ a towboat when crossing
the bar or if bound up St. Marys River; towboats are to be had at
Fernandina.

Quarantine.-—The quarantine boarding station for Fernandina and
St. Marys River is near Fort Clinch. Vessels bound to Fernandina
must not proceed above the quarantine station until they have been
visited by the health officer. :

Hospital.—At Fernandina there is a relief station of the United
States Public Health Service. '

Anchorages.—There is good anchorage in the channel of Cumber-
land Sound and in the Amelia River up to the city of Fernandina.
Vessels are forbidden to anchor in the Amelia River abreast of the
c;ty.bei;ween»(?allgqun_ Street and the site of the creosote works.

;Suppheg.-_;ml’rowsmgg and some ship chandler’s stores can be had at
¥ernandina. Coal, both anthracite and bituminous, can be had at
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the wharves in Fernandina. Fresh water can be obtained at the
wharves and from water boats at Fernandina, and can be taken from
the St. Marys River about 30 miles above its mouth.

Repairs.—There are no special facilities for repairs to vessels or
machinery of steamers. Jacksonville and Savannah are the nearest
places where vessels can be hauled ocut and where there are facilities
for extensive repairs.

Wharves.—The facilities for loading and discharging vessels are
good, the depth alongside the wharves at Fernandina is 16 to 29 feet,
according to locality, and at St. Marys from 18 to 20 feet. At Fer-
nandina four wharves are equipped with mechanical unloading de-
vices and one of these is specially equipped for loading vessels with
bulk cargo and has a capacity of 2,000 tons per hour. Nearly all
the wharves are served by railroad tracks and have highway or street
connection.

Storm warnings are displayed in Fernandina near the post office.

For tides see table, page 382, also the tide tables for the Atlantic
Coast of the United States, published annually in advance by the
Coast and Geodetic Survey, in which the tides are predicted for every
day of the current year.

The tidal currents at the entrance have great velocity and are dan-
gerous at times, especially on the flood. cal pilots state that the
conditions are about as follows: Between the bell buoy and the end
of the north jetty the flood current sets southwestward, and with
northeasterly winds sets strongly in a direction about south-south-
west. Under the worst conditions of the flood on spring tides and a
northeast gale, the velocity near the end of the north jetty is esti-
mated to be as much as 5 knots at times. On the flood an eddy cur-
rent sets out close along the inside of the north jetty. The ebb cur-
rent appears to set directly out across the bar. In the present posi-
tion of the channel, near the north jetty, the worst conditions for
entering are on the flood with northeasterly winds, when vessels,
especially long ones, are liable to strike the inside of the north jetty.
Normally slack water occurs about 30 minutes after high and low
water. With freshets in St. Marys River the ebb current may run
trom about high water until about 1145 hours after low water.

. Direcrions.—The surveys indicate a movement of the bar, includ-
ng the middle ground between the jetties, seaward at the rate of
200 to 400 feet per year and an increase in the general depths on
the entire bar. 'The most important change affecting the marked
channel is an easterly extension at the rate of about 200 feet a year
of the easterly part of the shoal on the south side of the north 3ettislr
near buoy No. 4. The width of this part of the shoal from the nort
Jetty is also increasing. In 1921 there was a depth of about 24
feet in the buoyed channel; but local knowledge is requ;red_ to
carry the best water. and the tidal currents have great velocity,
¢specially the flood with northeast winds, and vessels of greater
Graft than about 15 feet are advised to take a pilot.

From mnosrthward.—From Brunswick light vessel a 206° true
(SSW. 1, W, mag.) course made good for 17 miles should lead to
? position with Amelia Island lighthouse. or the standpipe in Fer-
nandina, bearing 240° true (SW. by W. 14 W. mag.). A 2597 true
(W. by 'S, mag.) course made good for 314 miles should then lead
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to the whistling buoy off the entrance. On a clear day the light-
house and standpipe will be visible about 9 miles. In thick weather,
if uncertain of the position, keep in a depth of not less than 7
fathoms.

From southward.—From St. Johns gas and whistling buoy a 356°
true (N. 85 W. mag.) course made good for 1934 miles should lead
to a position 14 mile eastward of the whistling buoy off the en-
trance. On this course the nun buoy off Nassau Sound entrance
will be left about 214 miles on the port hand. This course leads over
broken ground with least depths of 4145 and 434 fathoms, and deep-
draft vessel should keep farther eastward in a depth of over 8
fathoms until off the entrance.

From 200 yards northward of the whistling buoy steer 262° (W.
34 S. mag.) to a position northward of the bell buoy. Then steer
southwestward for 74 mile to a position on the Tiger Island range
(white structures), southeastward of buoy No. 4, passing between the
gas buoy off the end of the north jetty and a can buoy, then follow
the range, course 260° 30" true (W. 75 S. mag.). When passing Fort
Clinch keep a little northward of the range, and then round the
northwest end of Amelia Island at a distance of about 300 yards.

Pass about 125 yards off the old wharf at the quarantine sta-
tion, steer 168° true (S. by E. 154 E. mag.) for the water tower
(standpipe) in Fernandina, and then follow the wharves at a dis-

tance of about 100 yards.
COAST ¥FROM CUMBERLAND BOURD TO ST. JOHNS RIVER.

This stretch of the coast is formed by the shores of Amelia Island.
Talbot and Little Talbot Islands, and Fort George Island.

Amelia Island lies very nearly north and south, having a length of
1134 miles and a width varying from 1 to 2145 miles. It 1s low
and flat or gently undulating, is heavily wooded along the coast
line, but the western parts are marshy. The island is separated
from the mainland by a broad stretch of marsh, through which flow
the Amelia and South Amelia Rivers, connecting Cumberland Sound
on the north with Nassau Sound on the south. ,

Seen from seaward Amelia Island presents no prominent natural
features to distinguish it from other land in the vicinity. It shows
a long line of dark woods, rather irregular in outline, with numerous
trees rising conspicuously above the general level. In front of these
woods is a range of sand hills partly covered with coarse grass and
scrub, and in front of these a broad stretch of white sand beach.
About 2 miles from its northern end the white tower of Amelia
Island lighthouse, rising from a grove of large trees, forms a con-
spicuous landmark.

Nassau Sound is 10 miles southward of Amelia Island lighthouse and
6 miles northward of St. Johns River lighthouse. The entrance is
obstructed by shifting shoals which extend about 114 miles seaward
and form a shallow bar, through which there is a bueyed channel
Nassau River is navigable for some 15 miles to the S.  A. L. Rail
road closed bridge. Some lumber is towed inside to Jacksonville
and Fernandina. South Amelia River, which enters the sound
~ from northward, connecta with Kingsleys Creek, and through the
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latter has communication with Amelia River and Cumberland
Sound. The depth through the this passage is about 7 feet. The
mean rise and fall of tides is about 5.4 feet. Sawpit Creek, which
enters the sound from westward, connects with Gunnisons Cut and
Sister Creek, forming the inside passage to St. Johns River.

Little Talbot Island 13 a strip of low flat land about 8 miles in
length and averaging about 34 mile in width. It lies nearly in a
north and south direction and i1s wooded along the outer coast. but
is marshy to the westward. By this strip of marsh, through which
several creeks flow, it is separated from Talbot Island. This island
1s 414 miles in length by 1145 miles in width. It is partly wooded and
partly marshy, and is separated from the mainland by connecting
streams, Sawpit Creek and Gunnison Cut. This last connects with
Fort George Inlet and Sister Creek, affording an inside passage from
Nassau Sound to St. Johns River, through which there is a depth
of 7 feet at low water. Seen from seaward, Little Talbot Island
shows a strip of dark woods with many conspicuous sand hills near
the beach. Its south end runs off in a low point of bare sand border-
mg on Fort George Inlet, which is a narrow bodyv of water separat-
ing Little Talbot and Talbot Islands from Fort George Island. Im-
mediately to the southward of this inlet is Fort George Island. Its
eastern shore, forming the coast line, shows a broad stretch of white
sand beach, backed by a range of high sand hills. Near the north
end of the island there is a conspicuous hill, called Mount Cornelis.
It is 63 feet high and thickly wooded. On clear days it may be seen
from a distance of 12 to 15 miles, affording an excellent landmark
for the entrance to St. Johns River. Fort George Island is separated
érom the mainland by a stretch of marsh, through which flows Sister

reek.

8T. JOHNS RIVER.

This river, the largest and most important of eastern ¥Florida, is
about 244 miles in length. It rises near the Atlantic coast, in about
latitude 28° 10° N., flows in a northerly direction nearly parallel to
the coast, and empties into the sea immediately north of St. Johns
River lighthouse, 1n latitude 30° 24 N. The river is the approach
to the city of Jacksonville and a large number of towns and villages.
The part of the river above Jacksonville is described under a sepa-
rate heading. L. i

The entrance of the river is between two converging jetties which
extend out across the bar. The channel is under improvement to
secure a depth of 30 feet from sea to Jacksonville; 1n 1!221 there was
2 least depth of 29 feet in the channel to Arlington Cut, at which
the least depth is 27 feet. The channel is 600 feet wide across the
bar and 500 feet wide to the anchorage basin opposite Mayport.

hence to Jacksonville the channel is 800 feet wide, increasing to as
much as 600 feet in the bends. The channel is well marked by range
lichts and buoys. With these aids it is not difficult for a stranger
of 20 feet draft to navigate the river; all sailing vessels employ a
towboat for crossing the bar and in the river as far as Jacksonville,

Mayport is a village on the south bank, 3 miles inside the entrance
between the jetties. It has communication by rail, small craft. tele-
phone and telegraph with Jacksonville. A draft of 19 to 221% feet
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can be talken to the railroad wharf. Some supplies and gasoline can
be obtained; also pilots for the inland passage.

Pilot Town is a village on the north bank opposite Mayport.

The city of Jacksonville is on the north bank of the river, 24 miles
above the entrance between the jetties. Large quantities of lumber.
naval stores, and produce are shipped to northern and foreign ports.
The city has railroad communication, and steamboat communication
with northern ports and with up-river landings as far as Enterprise
and Sanford, a distance of 128 miles.

Prominent features.—Mount Cornelia, 63 feet high and thickly
wooded, is about 2 miles northward of the entrance. St. Johns River
lighthouse, on the south side of the entrance, is a red brick.
conical tower. The light is fixed white with a red sector from 45° to
187°, 77 feet above the water, and visible 15 miles. About 334 miles
south of the entrance are the buildings of Atlantic Beach, a summer
resort.

Pilots will generally be found cruising outside the bar, or they will
come out to a vessel making signal for one. The bar pilots keep a
lookout for approaching vessels. Up-river pilots can be obtained at
Jacksonville. ar pilotage is compulsory for certain vessels. Ior
pilot rates, see Appendix.

Towboats are usually stationed at Mayport or Pilot Town ready to

o out to any vessel making signal outside the bar; they can always
be had at Jacksonville for towing up or down the river.

Quarantine.—The quarantine station is at Mayport. Vessels sub-
ject to visitation by the quarantine officer must wait to be boarded

elow the quarantine flag, which is displayed at the station. The
local call for the quarantine officer is 1 long, 1 short, and 1 long blasts
on a steam whistle.

Hospital.—At Jacksonville there is a relief station of the United
States Public Health Service.

Anchorages.— Vessels waiting outside the bar generally anchor, if
the wind and sea are not too heavy, in the vicinity of the gas and
whistling buoy ; or they can anchor, in about 6 fathoms, about 3 miles
northeastward of St. Johns River lighthouse, with the end of the
north jetty bearing about south.

The best and usual anchorage inside the mouth of the river is
abreast Mayport, where a basin 800 feet wide with a least depth of
27 feet has been dredged on the west side of the channel.

Anchorage is not permitted in the river at Jacksonville between
Hogan Creek and the Florida East Coast Railroad bridge, except for
small craft on the south side of the river; large vessels can anchor
below Hogan Creek. A good anchorage at Jacksonville for yachts is
above the railroad bridge off Winter (Lancaster) Point.

Supplies.—Provisions can be obtained at Jacksonville and Mayport.
Ship chandler’s stores, anthracite and bituminous coeal, and water can
be obtained alongside the wharves at Jacksonville. Water ean be
had at the railroad wharf at Mayport. :

Repairs.—There are a number of dry-docks and marine railways.
The dimensions of the largest dock are: Length, 8330 feet; width, 65
feet; depth.over sill, 20 feet; capacity, 4,500 tons. The facilities for
repairs to vessels and machinery of steamers are excellent, =
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Terminal facilities.—These consist of 28 general freight wharves,
having a total frontage of 18,000 feet, 20 of which have both railway
and highway connections; of 40 piers for general freight and boat-
yvard purposes, having a total berthing space of 22,000 feet, 29 of
which have both railway and highway connections and 11 have high
connections only. The municipal terminals at Talleyrand, about
3 miles below Jaecksonville, consist of two piers. They are well
equipped with railway tracks, connecting with all railways, a cotton
compress, and mechanical freight-handlhing devices. The city also
owns a modern pier in the business section. The piers have a total
berthing space of 5,014 feet, with a depth of water of 18 to 30 feet.
At the railroad wharf at Mayport there is a depth of 2214 feet. The
facilities for loading and discharging cargoes are good.

Storm warning displays are made on one of the high buildings at
Jacksonville, and are visible from the river. They are also displayed
at Mayport, southwestward of St. Johns lighthouse, but do not show
well to vessels at any distance outside the bar.

Tides.— I or tides at Fernandina see the tide tables for the Atlantic
coast of the United States, published annually in advance by the
Coast and Geodetic Survey, in which the tides are predicted for every
day of the current year. At the entrance between the jetties of St.
Johns River the time of high and low water occurs 40 minutes earlier
than at Fernandina. Proceeding up St. Johns River, the tide is later
than at the entrance, as follows: Mayport, 25 minutes; Fulton, 45
minutes; Dame Point, 1 hour 10 minutes; Reddie Point, 1 hour 25
minutes ; Jacksonville, 1 hour 45 minutes.

The mean rise and fall of the tides is as follows: Entrance between
Jetties, 5.0 feet; Mayvport, 4.2; Fulton, 3.0; Dame Point, 1.8; Reddie
Point, 1.4; Jacksonville, 1.0.

Currents.—There are strong tidal currents in St. Johns River as far
up as Dame Point. The currents at the entrance between the jetties
require special attention. With northerly winds‘ there is a strong
southerly set on the flood at the end of the north jetty, and the con-
ditions here are often dangerous, especiallg: in heavy weather; in the
event of a vessel becoming unmanageable, either by taking the
ground or a break in the steering gear, she is almost certain to be
driven on one of the jetties and become a total loss. The mean
velocities in the channel at the strength of the current are as fol-
lows: Mayport, ebb 2.8 knots, flood 1.8; Long Island, ebb 1.7, flood
1.3; Dame Point, ebb 1.4, flood 1.3. The velocity of the flood is in-
creased by northeasterly and easterly winds, and the ebb by south-
westerlyaand westerly winds. . .

Slack water occurs later than the time of Mayport high and low
waters, as follows: Entrance between jetties (estimated), high water
1 hour 10 minutes, low water 2 hours 0 minutes; Mayport, high
water 1 hour 50 minutes, low water 2 hours 40 minutes; F ulton, high
water 2 hours 30 minutes, low water 3 hours 10 minutes; New
Berlin, high water 2 hours 50 minutes, low water 4 hours 0 minutes;
Cummer Mill, high water 4 hours 50 minutes, low water 5 hours
50 minutes; Jacksonville, high water 4 hours 20 minutes, low water -
? hours 40 minutes. ‘ L

The tidal currents set in the direction of the channel, except on the
crossing from Fulton to the mouth of Clapboard Creek, where there
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is some set on the ebb from the channel between Fulton and Le
Barons Island, and on the flood into the sloughs northeastward of
Le Barons Island.

Direcrrons.—The channel from sea to Jacksonville is a dredged
cut from 300 to 600 feet wide, the tidal currents have considerable
velocity, and strangers are advised to take a pilot. The ranges men-
tioned in the following directions mark the axis of the cut. Unless
with a local pilot, vessels do not run the river at night; sailing vessels
require a towboat.

n northeasterly gales there is generally a stronf current setting
southward across the entrance to the jetties. Vessels entering under
such conditions must be prepared to counteract a sheer northward,
as the bow enters under the north jetty, with the stern still under
the influence of the cross current. essels have piled up on the jetty
due to this condition.

1. From northward—From Brunswick light vessel a 194° true
(S.by W.14 W.mag.) course made good for 3715 miles will lead to St.
Johns gas, whistling and submarine bell buoy. The principal danger
in the northern agproach to St. Johns River 1s the bar at the entrance
of Nassau Sound, on which a number of vessels have been lost in
recent years. In each case the vessel was standing in for the coast
on a southwesterly course, obtained a sounding of over 9 fathoms
(high water) in the deep hole a short distance outside the bar, and
stranded before obtaining another sounding. A contributory cause
for the disasters is the prevailing northerly current, which is felt
unti] well inside the 10-fathom curve, except with northeasterly or
northerly winds. The bar as marked off its northeast side by a nun
buoy. t. Johns River is so well marked by the lighthouse, the
jetties, and usually a number of vessels outside the bar, that it is
unnecessary to get in dangerously close to the coast to recognize the
entrance.

1A. From southward.—Approaching Cape Canaveral from south-
ward, the 156-fathom curve is a good guide. Rounding Cape Canaveral
in a depth of 15 fathoms will lead about 15 miles off the light and in
sight of it on a clear night. Passing about 5 miles eastward of
Hetzel Shoal gas and whistling buoy a 333° true (NNW. 14, W. mag.) .
course made good for 117 miles will lead to a position 2 miles east-
ward of St. Johns gas, whistling and submarine bell buoy ; the course
if made EOOd leads within the limits of visibility of Mosquito Inlet
and St. Augustine lights. On this course a set due to the prevailing
current may be expected, except with northerly or northeasterly winds.
of 1, to 84 knot in a mnortherly direction parallel with the coast.
Broken ground with least depths of 5 to 6 fathoms lies from 4 to ¢
miles from the coast for a distance -of 15 miles northward of St. Au-
gustine lighthouse. A shoal about 430 yards long in an east and
west direction, with a least depth of 25 feet, exists on the southern
side of the approach from the sea to the between the jetties.
From the center of the shoal St. Johns Igiver iighthouse bears 273°
true (W. 14 N. mag.), distant 3} miles. Depths of 38 to 40 feet are
found between the shoal and the bank making off from St. Johns
Point. With these exceptions the coast southward of St. Johns River
is clear, and 1t is better to make the coast southward than northward
of the entrance. o , _ _ .
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Bound southward from St. Johns River vessels, except deep-draft
ones, can avold the northerly set due to the prevailing current by
follgwing the coast at a distance of about 3 miles to abreast Mos-
quito Imlet lighthouse, and then shaping the course to pass outside
of Hetzel Shoal gas and whistling buoy.

2. From sea to Mayport.—From St. Johns gas, whistling, and sub-
marine bell buoy the course on the line of the Wards Bank range
lights (skeleton structures, half black, half white) is 276° true (W.
15 N. mag.). When up to the outer black buoy off the bar keep
northward of the range until up to the gas and bell buoy off the end
of the North Jetty, and then follow the range closely, passing about
midway between the north jetty and the black buoys.

When 34 mile inside the end of the jetty steer 255° true (WSW.
5% W. mag.) with Crossover range lights (skeleton structures, half
black, half white) in line ahead. When nearly abreast gas and bell
buoy No. 6 steer 289° true (WNW. 3¢ W, mag.) with Fort George
Island range lights (white pile structures) a little open to northward.
When abreast gas and bell buoy No. 1, starboard gradually and steer
245° true (SW. by W. 34 W. mag.) with Magic City range lights
(white skeleton structures) in line astern. When pass can buoy No. 8
starboard slowly and steer 201° true (S. by W. 75 W. mag.) with
Pilot Town range lights (skeleton structures, red daymarks) in line
astern. Anchorage can be had on the west side of the channel oppo-
site Mayport.

3. Mayport to Browns Creeic—Pass about 100 yards from the
railroad wharf, steer 230° true (SW. 34 W. mag.) for 145 mile untii
the Mile Point lower range (front, white pyramidal structure, black
daymark; rear, white pyramidal structure, black and white day-
mark) is in line ahead, then steer 245° true (SW. by W. 34 W. mag.)
on this range until southward of gas buoy Ne. 10 and on Mile Point
middle range (white structures, black daymarks, with white vertical
stripe) ahead. Then steer 272° true (W. 14 N. mag.) on this range
until southward of nun buoy No. 12 and on Mile Point upper range
(front, pile structure, white daymark, black center; rear, skeleton
structure, white daymark, black center) astern. The course is
then 298° true (N'W. by W. 54 W. mag.) on this range astern for 14
mile until on Z'raining Wall range (red skeleton structure), and then
306° true (NW. 354 W. mag.) on this range ahead for 114 miles until
on Short Cut range astern; the back light of this range is St. Johns
River 1i hthouse, and the front light i1s the rear light of the range
leading into Sisters Creek (white pyramid structure). )

. Steer 271° true (W. mag.) with this range astern for 14 mile, pass-
Ing northward of gas buoy No. 11 and on White Shells Cut lower
range (front, red daymark on pile, rear, white pyramidal structure)
ashead. Steer 245° true (SW. by W. 34 W. mag.) on this range
ahead until 14 mile from the front light of the range and on Waaze
Shells Cut upper range (front, red daymark on white pyramidal
structure; rear, white pyramidal structure, black and white day-
mark) astern. ‘Then steer 237° true (SW. by W. 15 W. mag.) on
this range and pass southward of the front light of the White Shells
Cut lower range (St. Johns Bluff light is ahead on this course), and
then follow the south bank of the river at a distance of about 125
yYards. When 300 yards past the rear light, steer about 338° true
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(NNW. mag.) with Little Marsh Island Channel range lights in
line ahead, keeping somewhat to the westward of range near the
northern end of the cut.

Continue on this course until 400 yards from the front light and
then steer 320° true (NW. 14 N. mag.) with two targets in line ahead,
leaving light No. 6 (Little Marsh Island front) about 150 yards on
the starboard hand. Then steer 300° true (NW. by W. 15 W. mag.)
with Clapboard Creek range lights (front, red, square daymark;
rear, white slatted daymark on pyramidal skeleton structure) in line
ahead. On approaching the front light (No. 8) leave it nearly 1060
yards on the starboard hand and follow the directions in section 4.

4. BrowNs Creek To CEpArR CREEE.—From light No. 8 follow
the north bank of the river at a distance of about 100 yards, passing
Vicks Island light, No. 8 (black daymark), beacon No. 5 and New
Berlin Cut range front light No. 10 (red, square daymark) at a
distance of about 250 feet. Then bring this ({ight in range astern
with New Berlin Cut range rear light (white, pyramidal skeleton)
on a 209° true (SSW. 14, \gf mag.) course. Follow the bank at New
Berlin at a distance of 100 yards, leave Lower Quarantine Shoal Light
No. 7 (pile structure, black daymark) 75 yards on the port hand,
and bring Quarantine fsland lower range (front, black structure:
rear, white structure, black daymark, white stripe) in line ahead on
a 188° true (S. 54 W. mag.) course.

Pass about 100 yards westward from the front light (7A) and
follow the curved channel westward around Dame %’oint, leaving
Dame Point light No. 14 and No. 16 (close to Dame Point) about 100
vards on the starboard hand. Then bring Quarantine Island upper
range (white skeleton structures, black daymark, white stripe) in line
astern, course 326° true (NW. 74 N. mag.). When eastwarg of Petty
Bank light No. 11, steer 317° true (NW. 145 N. mag.) with Cedar
Creek range lights (front, square white daymark; rear, skeleton,
white daymark) in line ahead.

When abreast Dunn Creek light No. 13 (pile structure, black day-
mark), steer 307° true (NW. 354 W. mag.) until Cedar Creck
range front light No. 20 (pile structure, white daymark) is abean:.
distant 200 feet. Then steer 287° true (WNW. 14, 'W. mag.) until
Curved Channel light No. 16 (pile structure, black daymark) is
abeam, distant 200 feet. Then steer 269° true (W. 14 S. mag.) until
Drummond Creek range front light (pyramidal skeleton, white day-
mark) is 200 feet on the starboard beam. Then steer 250° true
(WSW. 34 W. mag.) until Cedar Creek tight No. 17 (pile structure,
black daymark) is abeam, distant 200 feet. ‘Then follow the direc-
tions in section 5. :

5. Cepar CrEEE 10 JaCEsoNviLLE—When light No. 17 is abeam,
steer 238° true (SW. by W. 3 W. mag.) with Drummond Creck range
Zights (skeleton structures, white daymarks) in line astern, leaving
beacon No. 22 (red pile structure) 200 yards on the starboard hand.
When T'rout Creek range front light (pile structure, white davmark)
is abeam, distant 250 {art_is, starboard gradually and steer 196° true

S. by W. 34 W. mag.) with Trout Creek range lights (white, square
laymarks) in line astern, leaving light No. 19 about 150 yards and
light No. 19A about 100 yards on the port hand; the cut marked by
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lt)his range is through rock, and the sides of the cut are marked by
uoys.

When 200 yards past light No. 19A, steer 173° true (S. 35 E. mag.)
for 14 mile and haul a little eastward to leave Six Mile Creek light
No. 719B (black daymark) 125 yards on the port hand. Follow the
east bank of the river at a distance of about 400 yards for nearly 1
mile, and then steer 195° true (S. by W. 14 mag.), and leave lights
Nos. 21 and 21 A (pile structures, black daymarks) 100 yards on the
port hand. When up to nun buoy 18 and Six MHile Creek range
lights (front, white skeleton structure; rear, black skeleton structure)
are in line ahead steer 128° true (SK. 84 E. mag.) for them. When 14
mile from the front light port to meet the City Limits range (front,
black daymark on pile structure; rear, black daymark, vertical
stripe on skeleton structure). When the range is on. steer for it on
a 176° true (8. 35 E. mag.) course, until drlington Cut range (skele-
ton structures) comes on range astern., Then steer 195° true (8. by
W. 1, W. mag.) with the range astern until 200 yards southward of
light 21 A (black daymark on pile structure).

‘Then follow a mid-river course, passing northward of can buoys
Nos. 17 and 19 and southward of gas buoy No. 22, to the wharves at
Jacksonville.

8T. JOHNS RIVER ABOVE JACKSONVILLE.

Between Jacksonville and Palatka, a distance of 47 miles (all dis-
tances are nautical miles), the river has been improved by dredging
a channel with a least depth of 1014, feet. This part of the river is
comparatively easy to navigate with the aid of the chart. A draft
of 9 feet can be taken to Welaka, 65 miles above Jacksonville; 7 feet
to the head of Lake George, 85 miles; 6 feet to Sanford, 127 miles;
and 5 feet to Lake Poinsett, 195 miles above Jacksonvilie, which is
the present head of steamboat navigation. Lake Washington, 216
miles above Jacksonville, is the head of navigation. )

Steamers make regular trips on the river between Jacksonville and
Sanford. The principal traffic is in lumber, produce, and general
merchandise. chooners occasionally load lumber at Green Cove
Springs and Palatka. There are numerous landings on the river,
some of which are winter resorts, and others are centers of farming
districts and orange groves. The more important places on the river
are Green Cove %prings, Palataka, Welaka, Astor, and Sanford.
The unimproved creeks tributary to St. Johns River are apt to be
obstructedp by logs and hyacinth. ) .

McGirts Creek, 3 miles above the F. E. C. Railway bridge at Jack-
sonville, is crossed by two drawbridges near its mouth. A draft of
about 5 feet can be taken across the bar above the bridges into the
narrower part of the creek. ) ~
_ Doctors Lake, 11 miles above Jacksonville, has a depth of 7 to 8 feet
in the entrance, and is occasionally used as a fresh-water anchorage.

Julington Creek, 138 miles above Jacksonville, has a least depth of 5
feet for a distance of 3 miles to the forks, and the same depth can be
taken about 8 miles up both branches. .

Black Creek, 18 miles above Jacksonville, is navigable for vessels of
6 feet draft about 15 miles to the viilage.:aof Middleburg. The creek
Just inside its entrance is crossed by a wbridge.
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Green Cove Springs, a village on the west bank 20 miles above Jack-
sonville, has several sawmills. There is a depth of about 7 feet at
the wharves.

Trout Creek and Six Mile Creek have a common entrance about 24
miles above Jacksonville. These creeks are navigable about 3 or 4
miles for boats of 6 feet or less draft.

Deep Creek, 36 miles above Jacksonville, is navigable for a draft of
71, feet for a distance of about 4 miles to Hastings, a town on the
railroad.

Rice Creek, 44 miles above Jacksonville, is navigable for small eraft
of 6 feet or less draft about 5 miles to the forks and a short distance
up both branches. Two drawbridges cross the creek a short distance
above its mouth.

Palatka is an important town and railroad center on St. Johns
River, 48 miles above Jacksonville. There are large sawmills, a
manufactory of wooden tanks, a machine shop, and a railway
capable of taking out vessels 125 feet long and 8 feet draft. Sup-
plies and fresh water can be had. The depths at the wharves
between the bridges are 10 to 16 feet, and a channel 12 feet deep
has been dredged to the wharves just above the upper bridge. 'The
deepest draft loaded is 14 feet. Pilots for St. Johns River and tribu-
taries can be had here.

Dunns Creek, 614 miles above Palatka, is navigable for boats of 8
feet draft to Crescent Lake, a distance of 71% miles, and thence up the
lake 614 miles to Crescent City, a town with railroad communication.
Supplies, ice, and gasoline can be obtained, and there is a railway
for small craft. A depth of 5 feet can be taken into Haw Creek at
the head of Crescent Liake. The channel in Crescent Lake is marked
by lights. A drawbridge crosses Dunns Creek 34 mile above its
entrance from St. Johns River. Some of the bends in the creek
are sharp.

A drawbridge with a clear opening 80 feet wide crosses the river at
Buffalo Bluff, 934 miles above Palatka.

Welaka is a village 1814 miles above Palatka. Supplies, gasoline.
and water can be obtained. A draft of 9 feet can be taken up St.
Johns River to the wharf at Welaka. _ :

Oklawaha River, 19 miles above Palatka, is extremely tortucus and
obstructed by shoals, and the upper part above Silver Springs Run
by hyacinth and eel grass. Improvements are in progress to obtain
a channel 6 feet deep for a distance of 46 miles from St. Johns River
to the mouth of Silver Springs Run and 6 miles up the latter to the
village of Silverspring, 4 feet deep from the mouth of Silver Springs
Run to Leesburg, 82 miles from St. Johns River, which is the head
of steamboat navigation, and the construction of a lock and dam at
Moss Bluff to retain the water level in Lake Griffin. In 1921 there

“was a channel 6 feet deep for a distance of 28 miles from St. Johns
River, a practicable channel 4 feet deep to Silver Springs Run, and
a channel 2 feet deep to Leesburg. Snags are liable to be encountercd
by boats. Leesburg and Silverspring have railroad ecommunication.
There is a downstream current in the river of about 1 knot. ‘A pilot
for the river can be obtained at Palatka and sometimes at Welaka.

Astor is a village with railroad communication 5 miles above Lake
George and 4214 miles above Palatka. - oo
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Wekiva River, 72 miles above Palatka, is navigable for boats of
315 feet draft to Clay Springs, a winter resort about 18 or 20 miles
above its mouth.

Sanford is an important town and railroad center on the south side
of Lake Monroe, 80 miles above Palatka.

The channel from Jacksonville to Palatka has been obtained partly
by dredging; it is well marked by lights and beacons, and is com-
paratively easy to navigate with the aid of the chart. Some local
knowledge is required above Palatka to follow the channel. In the
upper part the river is narrow and tortuous in places, and difficulty
may be éxperienced in making some of the bends; also vessels with
masts may have some difficulty from overhanging trees.

A pilot for the river and its tributaries can be obtained at Jackson-
ville, Palatka, and Sanford.

Tides.—IFrom Jacksonville to Palatka the mean rise and fall of
tides is 0.9 foot, and the tidal action is felt to L.ake George. When not
affected by strong winds, the tidal currents have little velocity above
Jacksonville. The winds have considerable effect on the water level
and velocity of the currents. Northeast gales cause high water in
the river above Jacksonville; westerly or southwesterly winds cause
low water and increase the velocity of the ebb, and decrease or may
intexrupt the flood. The river water may be fresh at Jacksonville at
low water with westerly winds; with northeasterly winds brackish
water may extend up to Doctors I.ake. The usual variation of water
level in the upper river due to freshets is 8 feet.

COAST FROM ST. JOHNS RIVER TO CAPE FLORIDA,

From St. Johns River to Miami there is an inland waterway, which
parallels the coast and which is good for a draft of 4 feet; this route
1s described in the Inside Route Pilot, New York to Key West, price 10
cents, :

From St. Johns River to Cape Canaveral the coast trends south-
southeastward for 125 miles, and is broken by three unimportant in-
lets. The coast shows an almost continuous range of sand hills backed
by woods; the woods in the vicinity of Cape Canaveral and for a
distance of 17 miles northward are farther back from the beach, and
consequently are less distinct when seen from seaward.

The depths along this stretch of coast are irregular. Except off St.
Johns River and St. Augustine and Mosqguito Inlets, 5 to 7 fathoms can
be taken as close as 1 mile and 3 fathoms as close as 34 mile to the beach
until approaching Cape Canaveral. Broken ground, with spots hav-
Ing 5 to 6 fathoms over them, lies from 4 to 6 miles offshore, and from
12 to 16 miles north-northeastward of St. Augustine lighthouse.
There is a channel with depths of 614 to 714 fathoms inside the shoal
and about 2 miles from the beach. The shoals are about 8 miles long
1n a southeasterly direction and about 2145 miles wide.

8T. AUGUSTINE INLET.

This inlet is the entrance to St. Augustine Harbor and the ap-
Proach from sea to the city of St. Augustine. The inlet is about 30
miles southward of the entrance to St. Johns River and is marked
on its southern side by St. Augustine lighthouse. The entrance to
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the inlet is obstructed by a shifting shoal which extends 114 miles
seaward and form a dangerous bar over which the channel depth is
about 7 feet at mean low water. The channel is marked by small
buoys and by a perpendicularly striped sea buoy, which are shifted
to the best water. Strangers should always take a pilot. Although
there is good anchorage inside of the inlet it is not used as a harbor
of refuge, because in strong easterly winds the sea makes the bar
impassable even for small vessels.

Tolomato or North River enters the inlet from the northward just
inside the point of the North Beach. It rises about 15 miles north-
ward of the inlet, has an average width of 14 mile, and depth of 15
feet for several miles from its mouth. It is important in being a
part of the inland water route.

Matanzas River enters the inlet from the southward. It is about 15
miles long to Matanzas Inlet and separates Anatasia Island from the
mainland. Above St. Augustine the river has a narrow channel with
a depth of 10 feet for a distance of 8 or 10 miles.

San Sebastian River flows past the west side of St. Augustine and
empties into Matanzas River 114 miles south of the bridge. It is said
to have a depth of 4 to 5 feet at the entrance, the best water leading
along the north side of the entrance, and 7 feet inside as far as the
highway bridge. Supplies may be taken at a wharf on this river on
the west side of the city.

The city of St. Augustine is situated on the west bank of the
Matanzas River opposite the north end of Anatasia Island. 1t is of
no commercial importance, but a popular winter resort.

Prominent features.—St. Augustine lighthounse is a black and white,
spirally banded, conical tower. The light is fixed white varied by
a white flash of 5 seconds duration every 180 seconds. Radio towers
about 200 yards northward of the station are prominent. A black
water tank in St. Augustine shows up well seaward.

Supplies.—Provisions, water, gasoline, and some coal can be had
here. :

Repairs.—There are facilities for making minor repairs to hulls
and machinery and ways for hauling out craft of 10 tons. The
nearest place for general repairs is Jacksonville.

Storm warnings are displayed from a tower at Fort Marion, on the
water front.

Tides.—The average rise and fall of tides is 4.5 feet, and high
water occurs at the same time as at Fernandina. '

Dirrcrions.—When approaching St. Augustine Inlet, the shore
shotlx)ld be given a berth of at least 114 miles, so as to keep outside the
sea buoy.

No stranger should attem%)t to enter without a pilot, as the channel
shifts frequently, and no information as to buoys or courses would be
reliable for any length of time. The master of a vessel bound for St.
Augustine should telegraph to the harbormaster the probable date of
her arrival off the bar, so that a pilot can be on the lookout for her.

Matanzas Inlet is 11 miles southward of St. Augustine lighthouse.
It affords an outlet for Matanzas River, which extends northward
to St. Augustine and southward, following the coast for a distance
of 8 or 10 miles to Graham Swamp, in which it takes its rise. There
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is 2 depth of 314, feet on the bar at mean low water, but the channel
in the mouth of the inlet is obstructed by a ledge of rock, over which
the depths vary from 2 to 9 feet. Strangers should not attempt to use
this inlet.

A canal runs southward from Matanzas Inlet for 2114 miles to
Halifax River and parallels in general the coastline. It is part of
the coastal inland waterway and is fully described in the Inside
Route Pilot, previously referred to. _,

Mosquito Inlet is about 53 miles southward of St. Augustine light-
house and 41 miles northwestward of Cape Canaveral lighthouse.
About 1 mile northward of the entrance is Mosquito Inlet lighthouse,
a red brick conical tower from which is shown a fixed white light,
159 feet high and wvisible 19 miles. The entrance, which is abonut
14 mile wide, 1s obstructed by shifting shoals, which extend about 34
mile seaward and form a bar, over which there is a channel depth
of about 6 feet. Buoys mark the best water and are shifted to con-
form to the channel changes. The inlet is easy to enter on a smooth
sea, but in case of necessity the lighthouse keeper will pilot in or
out. The average rise and fall of tides is 2.3 feet; high water occurs
15 minutes before high water at Fernandina.

Halifax River extends north from the inlet about 25 miles, running
parallel to the beach, from which it is separated by a low strip of
land only 14 to 14 mile in width. Ponce Park, near the inlet,
Port Orange, Daytona, and Ormond, stations on the Florida East
Coast Railway, are the principal landings on the river. Opposite
Daytona and on the outer beach are Daytona Beach and Sea Breeze.
They show up well from seaward. ) ]

Hillsborough River extends southward from the inlet for a distance
of 15614 miles to Mosquito Lagoon. The river In some places is
narrow and crooked and requires careful steering and close atten-
tion to the channel stakes. A drawbridge crosses the river 134 miles
above the inlet. The only place of any importance on the river is
New Smyrna, a winter resort on the west bank 2 miles above the
inlet. The draft that can be carried to the town is limited only
by the depth on Mosquito Inlet bar. The depth at the city dock
1s 14 feet. This is piped with fresh water. Provisions, gasoline,
and pilots for the inland water can be obtained here. There are
strong tidal currents in front of the town.

COAST FROM MOSQUITO INLET TO CAPE CANAVERAL.

The distance from Mosquito Inlet to Cape Canaveral is 40 miles.
The coast trends about southeast by south in nearly a straight line
for 32 miles to False Cape; thence to Cape Canaveral, 9 miles, it
trends south-southeasterly. It is bold to the vicinity of False Cape,
between which and Cape Canaveral there are dangerous outlying
shoals. . Off MosQuito Inlet 10 fathoms will be found within 2 miles
of the beach. Going southward the 10-fathom curve gradually
works offshore to a distance of 10 miles off False Cape. For about
25 miles south of Mosquito Inlet the coast is formed by a very narrox:i
strip of lowland lying between the see and Hillsborough River anc
Mosquito Lagoon.” Seen from seaward it shows a low line of sand
hills partly covered with grass and scrub, with distant woods show-
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ing over. The only natural object at all distinctive in appearance
is Turtle Mound, a green hillock about 10 miles south of the inlet.
This when seen from the northward and eastward is quite con-
spicuous, but from other points of view is less marked.

False Cape is the name given to a small part of the coast about 9
miles northward of Cape Canaveral, which it resembles when seen
from seaward.

Cape Canaveral, where the coast makes a sharp bend westward, is
low and sandy, and is marked by Cape Canaveral lighthouse.

Cape Canaveral lighthouse is a white and black, horizontally banded,
conical iron tower. The light is flashing white (flash 5.0 seconds,
eclipse 55.0 seconds), 187 feet above the water, and visible 18 miles.
Vessels may communicate with the lighthouse by the International
Signal Code.

Broken ground and shoals extend 13 miles northward and north-
eastward from Cape Canaveral, terminating in Hetzel and Ohio Shoals,
which have a depth of 11 and 19 feet, respectively. Hetzel
Shoal gas and whistling buoy (flashing white light) is moored in a
depth of 11 fathoms off the northeast side of Hetzel Shoal, about 1314
miles 34° true (NE. by N. mag.) of Cape Canaveral lighthouse.
A depth of 12 feet has been reported 54 mile northward of the gas
buoy and 14 feet 4 miles northwestward of the buoy. Ohio
Shoal buoy (can No. 1) is moored in a depth of 21 feet 214 miles
southward of Hetzel gas and whistling buoy. 7The least depths
found on the inner shoals range from 9 to 16 feet, the shoals are sub-
ject to some change in position and depth, and only small, light-
draft craft can safely pass inside the outer shoals. In a heavy sea
the shoals are marked by breakers, but with a smooth sea there is
nothing to indicate them except the buoys marking Hetzel and Ohio
Shoals and Cape Canaveral lighthouse.

The effect of the Gulf Stream may be expected well in on the
shoals, and this should be kept in mind in approaching the shoals
from southward, as a vessel will generally overrun her log. Ap-
proaching from southward 15 fathoms is a good depth by which to
avoid the shoals, from northward 18 fathoms. Vesszels are advised
to use great care when navigating in the vicinity of the shoals off
Ca]?e Canaveral.

‘rom Cape Canaveral to Lake Worth Inlet the coast trends gen-
erally south-southeastward for 104 miles and is broken by Fort
Pierce Inlet and St. Lucie Inlet. Indian River Inlet and Jupiter
Inlet are now closed. This section of the coast is formed almost
entirely by a low, narrow strip of sand, covered with vegetation,
which lies at a distance of 1 to 2 miles from the mainland, from
which it is separated by the shallow waters of Banana and Indian
Rivers, a part of the inland waterway. From seaward the coast
shows a line of sand hills partly covered with grass and scrub pal-
ineigo. Behind all is the background of heavy woods on the main-
and. :

The coast between Cape Canaveral and Lake Worth Inlet has
broken ground in places, which extends off a greatest distance of
about 10 miles at Bethel Shoal (least depth 28 'feet) . Bethel shoal
gas and whistling buoy (flashing white light) is moored in a depth
of about 8 fathoms close eastward of the shosl and abeut 11 miles
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from shore; it lies 47 miles southward of Cape Canaveral and the
same distance northward of Jupiter Inlet lighthouse. For a distance
of 25 miles southward of Bethel Creek house of refuge broken ground
with 3 to 4 fathoms over it extends from 2145 to § miles offshore. The
principal danger 1s St. Lucie Shoal, with 16 to 24 feet over it, which
lies from 8 to 6 miles offshore, and 22 to 26 miles northward of
Jupiter Inlet lighthouse. A red and black nun buoy lies off the
northern end of the 18-foot curve. A shoal, on which the least depth
found is 534 fathoms, lies 3 miles from shore off St. Lucie Inlet, 13
miles northward of Jupiter Inlet lighthouse. A depth of 614 fathoms
has been found on the shoal, which extends 3 miles from shore about 3
miles northward of Jupiter Inlet lighthouse. These shoals should be
avoided by deep-draft vessels; the 15-fathom curve is a safe guide.

Jupiter Inlet lighthouse is a red-brick tower. The light is fixed
white varied by a white flash of 8.6 seconds duration every 90 seconds,
146 feet above the water, and visible 18 miles. Near the lighthouse
are a radio station and a storm-warning display station.

From Lake Worth Inlet to Cape Florida the coast trends generally
southward for 6214 miles and is broken by Hillsboro and New River
Inlets. This section of the coast is formed almost entirely by a low
sand beach, with meore or less conspicuous hills partly covered with
grass and scrub palmetto, back of which it is wooded. Aside from
the lighthouse the only prominent landmarks along this section of
the coast are the large hotels and piers at Palm Beach, a popular
winter resort, 1414 miles southward of Jupiter Inlet lighthouse.

'The coast between l.ake Worth Inlet and Cape Florida is fairly
bold; the 20-fathom curve runs parallel to the beach, and for a
greater part of the distance is less than 2 miles from it; inside this
curve the shoaling is rapid, and 6 to 8 fathoms are found in places
115 miles from the beach.

Hillsboro Inlet lighthouse is an octagonal, pyramidal, iron, skeleton
tower, lower third white, upper two-thirds black. The light is flash-
g white (flash 14 second, eclipse 934 seconds), 136 feet above the
water, and visible 18 miles. ) .

Cape Florida, 36 miles southward of Hillsboro Inlet lighthouse, is
the southern point of Key Biscayne; it is marked by a disused light-
house (red tower).

BISCAYNE BAY AND MIAMI,

Biscayne Bay is a large, shallow body of water, commencing in
latitude 25° 55 N. and extending in a southerly direction about 33
miles to Card Sound. For the first 10 miles the bay has a width of
about 2 miles, and is separated from the Straits of Florida by a nar-
row peninsula, and Virginia Key, and Key Biscayne. For the re-
mainder of the distance the average width of the bay is nearly 7 miles,
and it is separated from Hawk Channel by a number of keys and coral
banks, between which there are several narrow and shallow passages.
A great part of the bay has depths of 9 and 10 feet, and there are a
few places with depths of 13 to 15 feet; but near its head it i1s very
shallow. A draftof 14 feet can be taken into the bag through what is
1{;‘_0“’& as Main Channel, and this draft can be taken to the city. of
Miami. - - _

108136°—22——9
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Biscayne Channel leads from Cape Florida Shoal light (about 2
miles southeastward of Cape Florida) in a northwesterly direction,
and then west, through oneof thesluesbetween the reefs,into Biscayne
Bay. This channel has been improved by dredging, but is narrow in
places; it is marked by several beacons, and has a depth of 9 feet.

Snake River empties into the bay from northward and 4 feet can be
brought through the inland waterway from the north.

Miami is on the west shore of Biscayne Bay, 9 miles below its head
and 7 miles above Cape Florida. It is a popular winter resort, and
is growing in commercial importance. 1£ large number of yachts
are present during the winter season. It is on the Florida East Coast
Railway, which extends across the Florida Keys to Key West.

Supplies.—Provisions, ship chandlery, coal, fuel oil, fresh water, and
gasoline may be obtained.

Repairs.—There are good facilities for repairing hulls and ma-
chinery of small craft and several marine railways, at the largest of
which vessels of 200 tons and 8-foot draft can be hauled.

Quarantine.—There is a quarantine station at Miami.

Pilotage.—The pilot charges for the port of Miami are given in
section 1300, General Statutes of Florida, given in the Appendix,
page 1856.

Harbor control.——The harbor master controls the anchorages and
berths. On account of the harbor not being thoroughly dredged there
are no specified anchorages.

Wharves.—There is 11 feet at the railroad wharf near the upper
end of the water front. The city of Miami has constructed a pier
a little north of the railroad wharf, dredged a turning basin 18 feet
deep in front of the wharf, and connected it by a channel]l 12 feet
deep and 100 feet wide with a basin in front of the railroad wharf.
There are depths of 4 to 5 feet at the wharves from the clubhouse
dock southward to the southerly wharf on the east side of the city.
Improvements are contemplated along the city water front that will
involve building a sea wall southward from a point south of the
railroad wharf and filling in behind to reclaim several acres of ground.
A wharf with 15 feet alongside is located near the eastern end of
the causeway crossing the bay.

Miami River trends westward, through the southern part of the
city of Miami to the Everglades, and is navigable for a draft of 6 feet
into the drainage canal, about 3 miles above its mouth. The drainage
canal leading to Lake Okechobee from Miami is navigable with
difficulty for very small craft only at the present time. Dredging is
now being carried on. For further information concerning the water-
way across Florida see Inside Route Pilot, New York to Key West.
Three drawbridges cross the river, to the lowest of which a draft of
8 feet can be carried. The main entrance is from well southward of
the city and is marked by piles on both sides and a lighted range.
To enter the river through this channel, bring the Miami River rangc
on astern course 336° true (NNW. 14 W. mag.) and follow the star-
board land beacons to Brickell Point. A depth of 15 feet in a cut 60
feet widé can be taken into the river directly from the South Channel
on a westsouthwesterly heading. The entrance is east. of the Royal
Palm Hotel and is marked by a lighted beacon and the cut by single
pile beacons with white pointers. : :
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Channels.—The bay in front of and just south of Miami is very
shallow, except where channels have been dredged. One channel leads
from the deeper water south of the city to a turning basin at the rail-
road wharf and another from the jettied channel entrance; both are
marked by piles and beacouns. '

The main entrance to Miami from the sea is through a jettied chan-
nel east-southeastward from Miami. This channel had a depth of
14 feet in June, 1921, and work was still in progress. A channel 100
feet wide and 1514 feet deep leads from the entrance along the south
side of a causeway to the railroad and city piers at Miami. The en-
trance is marked by buoys, and the channel across the bay by lights.

Miami Beach is located on the outside beach eastward of Miami.
There is good anchorage for small craft eastward of Star Island.

Tides.— The mean rise and fall of tides is 1.2 feet. High water oc-
curs at Miami 10 minutes before high water at Key West.

Direcrions.—7Z hrough the Main Channel.—Vessels approaching .
Miami entrance from northward or southward outside of Hawk
(Channel should not shoal the water to less than 15 fathoms until off
the entrance and Miami gas and bell buoy (flashing red) has been
picked up. Passing 100 yards northward of the buoy steer 252° true
(WSW.14 W.mag.) for 114 miles, when Miami entrance gas buoy
(flashing white) should bear 291° true (WNW.34 W.mag.). Then
steer 295° true (NW. by W. 75 W.mag.), passing close to it and enter
the dredged channel between the rock jetties. Considerable tidal
current may be expected between the jetties and careful steering will
be necessary. Continue the course, being guided by the lights, bea-
cons with finger boards pointing to the channel, and buoys marking
the cut to the turning basin just off the municipal pier. The cut is
close to a causeway which it parallels for the greater part across the
bhay.

7 hrough Biscayne Channel—Vessels up to 10 feet draft can come
to the rallroad or city wharf at Miami through a channel between the
shoals south of Cape Florida to Key Biscayne Bay, thence up the bay
to a dredged channel leading to the wharves. This channel is well
marked by beacons and buoys. o

The following directions are good for a draft of 8 feet to Miami;
a draft of about 10 feet can be taken to the city. but requires local
knowledge. The partly dredged channel from Cape Florida Shoal
light through Biscayne Channel is well marked by beacons and
lichts. At times the currents have considerable velocity and require
some attention. . . ]

Vessels can follow Hawk Channel to the perpendicularly striped
buoy off the entrance; or, from outside, pass close to the bell buoy
234 ‘miles northward of Fowey Rocks lighthouse and steer 228° true
(WNW. 1, W. mag.) for Cape Florida Shoal light (red house on
piles) in range with Biscayne Channel light (red slatted structure
on piles). Pass about 150 yards southwestward of Cape Florida
Shoal light and haul a little northward, keeping in the channel
marked by the beacons until up to Biscayne Channel.

The. course through Biscayne Channel is about 271° true (W,
mag.) with Biscayne Channel light (red structure) a little on the
starboard hand. Leave the light about 200 feet on the starboard
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hand, and then steer 310° true (NW. 15 W. mag.) for 54 mile until
up to a lighted beacon.

Pass eastward of this beacon and steer 357° true (N. 34 W. mag.)
for 214 miles to lighted beacon No. “17” and then steer 12° true
(N. by E. mag.) for 214 miles to the lighted beacon at the entrance
of the dredged channel. Then follow the dredged channel as marked
by beacons to the turning basin in front of the municipal pier.
From beacon No. 18 a lighted range leads through a dredged cut
marked by beacons into the mouth of Miami River. See page 124.

FLORIDA KEYS AND REEFS.

The Florida Keys consist of a remarkable chain of low islands,
beginning with Virginia Key, in about latitude 25° 45’ N., longi-
tude 80° 09 W., and extending in a circular sweep to Marquesas
Keys, in latitude 24° 33" N., longitude 82° 10 W_ a distance of
nearly 145 miles. For a distance of nearly 100 miles they skirt the
southeast coast of the Florida peninsula, from which they are sep-
arated by shallow bodies of water known as Key Biscayne Bay.
Card Sound, Barnes Sound, and Florida Bay, which are connected
in the order named. Biscayne Bay has a depth of 9 to 10 feet for a
great part of its length; the other bodies of water are shallow, full
of small keys and shoals, and of no commercial importance except-
ing as_a cruising ground for small boats. Westward of Florida
Bav the Florida i{eys separate the Straits of Florida from the Gulf
of Mexico.

No detailed description of the keys can be given and none is neces-
sary. They are mostly of coral formation, all are low and for the
most part covered with a dense growth of mangroves, though some are
well wooded with pine, and on a few are groves of coconut trees.
Pineapples are bei{}g largely cultivated on the keys. Nearly all of
the keys along the Hawk Channel are inhabited, but the only place of
importance is Key West. :

A railroad has been built across the keys to Key West. The open-
ings under the viaduct and bridges are indicated on the charts.
There are two drawbridges, at Indian Key and Moser Channel, through
which a depth of 5 to ¥ feet can be taken from Hawk Channel to
Florida Bay and the Gulf of Mexico. These channels are only
used by small craft which trade among the keys, and should not
be attempted by a stranger without a pilot. The route along the
north side of the keys from Miami to Bahia Honda is described in
the Inside Route Pilot, New York to Key West. .

The currents have a velocity of 3 to 4 knots through the openings
between the keys. See also p. 38. )

Florida Reefs.—The Florida Keys are skirted on the side next to
the straits throughout their whole extent by the Florida Reefs, a
chain of dangerous reefs and shoals lying at an average distance of
about 5 miles from the line of ke Between the chain of reefs and
keys there is a passage called Hawk Channel. The reefs are more
dangerous from the fact that they are not marked by breakers in
smooth weather and few show above water. On the outer edge of
and between the reefs the water shoals abruptly. T
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In approaching the reefs from seaward warning of their proximity
will usually be given by a difference in the color of the water, which
will change from deep blue to light green. Too much dependence
must not, however, be placed upon this warning. In clear weather
the lighthouses and beacons make navigation along the reefs easy; in
thick weather the lead must be relied upon for safety. Soundings
in 50 fathoms will assure the navigator of being within about 2 to 3
miles of the reefs, and great caution should be used in approaching
them closer. Fogs., however, are not frequent in this locality.

Fowey Rocks lighthouse is a brown, pyramidal, skeleton tower on
pile foundation, inclosing a white dwelling and stair cylinder. The
light is group flashing white, 2 flashes every 10 seconds with red sec-
tors, 110 feet above the water, and visible 16 miles. Storm signals
are displayed during daytime only.

Pacific Reef lighthouse 1s a white, square pyramidal skeleton struc-
ture. The light is a flashing white every 3 seconds, 45 feet above the
water, and visible 12 miles.

Carysfort Reef lighthouse is a dark brown, pyramidal, skeleton tower
on pile foundation, inclosing a dwelling and stair cylinder. The
light is group flashing white, 8 flashes every 20 seconds, with red
sectors, 100 feet above the water, and visible 16 miles. Storm signals
are displayed during daytime only.

Molasses Reef light 1s a brown, square, pyramidal, skeleton structure.
The light is flashing white every 5 seconds, 45 feet above the water,
and visible 12 miles. ,

Alligator Reef lighthouse is a white, pyramidal, skeleton tower on
black pile foundation, inclosing a white dwelling and stair cylinder.
The light is group flashing white, four flashes of 0.5 second each
separated by eclipses of 2 seconds each and followed by an eclipse
ot 7 seconds, 186 feet above the water, and visible 18 miles. The
flashes show red within the limits of the red sectors. Storm signals
are displayed during daytime only.

Sombrero XKey lighthouse is a brown, pyramidal, skeleton tower on
bile foundation, inclosing dwelling and stair cylinder. The light
is group flashing white, 5 flashes every 15 seconds, with red sectors,
142 feet above the water, and visible 18 miles. Storm signals are
displayed during daytime only. ]

American Shoal lighthouse is a dark brown, pyramidal, skeleton
tower on pile foundation, inclosing dwelling and white stair cylinder.
The light is flashing white (light 1.2 seconds, eclipse 3.8 seconds)
with red sectors, 109 feet above the water, and visible 16 miles.
Storm signals are displayed daytime only. ] . )

Key West lighthouse is a white conical tower. The hg_'h_t is occult.lng
white, with red sectors, 91 feet above the water, and visible 14 mllfaS.

Sand Key lighthouse is a brown, pyramidal, skeleton tower, on pile
foundation, inclosing dwelling and stair cylinder. The light is
group flashing, 2 flashes every 10 seconds, with red sectors, 109 feet
above the water, and visible 16 miles. Storm warnings are displayed
at this station. '

_Rebecca Shoul lighthouse is a white, square structure on a brown
bile foundation. The light is a group flashing white, 3 flashes every
}2 Sefiﬁnds, with a red sector, 66 feet above the water, and visible
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Tortugas lighthouse is a conical tower, lower half white, upper
half black. The light is flashing white (light 1.0 second, eclipse
19.0 seconds), 151 feet above the water and visible 18 miles.

HAWE CHANNEL.

The navigable passage inside the Florida Reefs from Cape Florida
to Key West, a distance of about 127 miles, is known as Hawk Chan-
nel. It varies in depth from 10 feet to 534 fathoms and is 14 mile
wide at its narrowest part.

Vessels drawing 10 feet, bound southward and westward, may use
this channel with great advantage, avoiding entirely the adverse
current of the Gulf Stream and finding comparatively smooth water
in all winds. except when passing the large openings between the
reefs in southerly winds; these openings are principally between
Alligator Reef lighthouse and American Shoal lighthouse. Steam-
ers, or sailing vessels with a leading wind, may run the courses
through this channel without difficulty. Sailing vessels drawing
more than 7 feet are advised not to try to beat through without a

ilot.
P Pilots can generally be found by anchoring off Miami and sending a
boat up to the city, or they may be had at Key West and from the
sm%ll vessels which will sometimes be found cruising among the
reefs.

Strangers using this channel must anchor at night, which can be
done where the bottom is soft. Where the bottom is hard the holding

round is bad, and vessels are liable to drag if it blows freshly. Fol-
owing is a description of the anchorages, given in their order when
approaching from noerthward:

Cape Florida Anchorage is a good anchorage for vessels of about 9
feet draft, and especially for small eraft, just inside Cape Florida.
To enter, follow the beacons of the Biscayne Channel (see directions
for Biscayne Bay) until about 1 mile above Cape Florida Shoal
light and the channel begins to bend westward, and then steer about
313° true (NW. 14, 'W. mag.). Anchor about 250 yards westward of
the south end of Cape Florida, with the disused light tower bearing
northward of 69° true (ENE. mag.), in a depth of 12 to 20 feet.

Fowey Rocks Anchorage is about 114 miles westward of Fowey
Rocks lighthouse, is fairly well sheltered, and can be reached by
vessels of about 14 feet draft. Vessels of this draft may follow the
directions for entering Hawk Channel and anchor 14 mile westward
of Fowey Rocks beacon (spindle V) ; or, from outside, pass close to
the bell buoy 284 miles northward of Fowey Rocks lighthouse and
steer 288° true (WNW. 14, 'W. mag.) for Cape Florida Shoal light in
range with Biscayne Channel light for 114 miles until up with a
perpendicularly striped buoy. Then steer 182° true (S. mag.) to
the anchorage. _

Legare Anchorage lies between the reefs westward of Triumph Reef
and 7 miles southwestward of Fowey Rocks lighthouse. The bottom
is mostly hard, but there are some soft spots on which vessels may
anchor and ride out a moderate gale. The entrances are not. marked.
and the anchorage 1s not used. - T

Bowles Bank Anchorage, with depths of 14 to 16 feet, soft bottom in
places, is good in all winds, and lies 14 to 14 mile north-northeast-
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ward of Bowles Bank south buoy (nun, No. 4 B B), lying eastward
of the north end of Elliott Key.

Caesar Creek Bank Anchorage, with depths of 10 to 12 feet, soft bot-
tom, is good In all winds, and lies on the west side of the channel
between Margot Fish Shoal and Caesar Creek Bank.

Key Largo Anchorage.—Northward and westward of the perpen-
dicularly striped buoy off the north end of Key Largo, with Carys-
fort Reef ligchthouse bearing about 150° true (SSE. 34 E. mag.), soft
bottom in 14 feet will be found and vessels mav here anchor in
safety without regard to the direction of the wind.

Turtle Harbor is a well-sheltered anchorage between the reefs lying
northwestward of Carysfort Reef lighthouse. The entrance from
the Straits of Florida is marked by buoys, and in smooth water a
vessel of 15 feet draft should have no trouble in entering. The
depth in the approach ranges from 4 to 6 fathoms and at the anchor-
age from 4 to 414 fathoms. The sea buoy (nun, red, No. 2 “ Turtle
Harbor™) lies 434 miles 30° true (NNE. 14 E. mag.) of Carysfort Reef
lichthouse. From the sea buoy a 274° true (W. 134"N. mag.) course
for 214 miles will lead to a perpendicularly striped buoy. Then
steer 220° true (SW. 84 S. mag.) for about 1 mile, pass about 100
vards westward of can buoy No. 1 and the same distance eastward of
nun buoy No. 2. A south-southwesterly course will then lead about
midway between nun buoy No. 4 and can buoy No. 3, and then steer
about 215° true (SW. by S. mag.) to an anchorage in the vicinity of a
perpendicularly striped buoy.

Tavernier Key Anchorage.—Anchorage with soft bottom, in 16 to
20 feet, will be found with Tavernier T(ey bearing between west and
northwest, distant from 34 to 1 mile, or anchor in 13 to 15 feet from
15 to 34 mile westward or northward of Triangles beacon.

Long Key Anchorage.—Soft bottom, in from 15 to 18 feet, will be
found 34 mile westward of Long Key Shoal buoy (nun, red. No. 12),
but this anchorage is exposed to southerly winds. )

Turtle Shoal Anchorage.—Iair anchorage in fine weather will be
found in 414 fathoms, soft bottom, 14 mile northwestward of East
Turtle Shoal buoy (can, black, No. 11 E T). and also 14 mile north-
westward of West Turtle Shoal buoy (nun, red and black hori-
zontal stripes), in from 4 to 6 fathoms. .

Knights Key Anchorage.—This is a good anchorage about 34 mile
southwestward of Knights Key, but it is exposed to_southwesterly
winds. To make this anchorage, bring Sombrero Key lighthouse
astern on a 343° true (N. by W. 54 W. mag.) course; anchor in 3 to
5 fathoms, sticky bottom. The westerly edge of a red sector in
Sombrero Key lighthouse leads to the anchorage. The west side of
Knights Key should be given a berth of about 1% mile.

Hog Xey.—A narrow channel with a least depth of about 6 feet has
been dredged to Hog Key, and affords a secure harbor for launches
and small craft. The entrance is about 34 mile southward of
Knights Key, and is marked by private beacons. The color of the
banks is the best guide in the narrow channel.

Moser Channel, with a least depth of 7 feet, leads from Hawk Chan-
nel through a drawbridge (106 feet opening) into Florida Bay. A
strong currént may be found in the vicinity of the bridge, sometimes
reaching u velocity of about 4 knots at strength. |
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Bahia Honda Harbor is now abandoned as an anchorage for vessels,
and the aids are removed. The currents through the bridge have a
velocity of 3 to 4 knots.

Loggerhead Key Anchorage, with a depth of 15 feet, soft bottom, is
about 34 mile eastward of Loggerhead Key and about 1 mile north-
ward of nun buoy No. 12LK. This is a fair anchorage in all but
southerly winds. When going to the anchorage pass at least 14 mile
eastward of the buoy. .

West Washerwoman Anchorage, with a depth of 334 fathoms, soft
'lpotﬁ;om, lies 114 miles 295° true (WNW. mag.) of Nine-Foot Shoal
1ght.

Saddle Hill Anchorage, with a depth of 414 fathoms, soft bottom,
lies 1 mile 268° true (W. 35 S. mag.) of Pelican Key buoy (can, No.
19 PK). Between here and Key West there are no anchorages.

Direcrions.—The following directions are good for a draft of 9
feet with daylight and moderately smooth sea. A draft of 11 feet
has been taken through Hawk Channel, but it requires local knowl-
edge and a smobth sea. A detailed description of the dangers in
Hawk Channel is impracticable as well as useless. The navigator
must rely wholly upon the charts and aids. The beacons and buoys
can not always be distinguished by their color, as they are soon dis-
colored by the sea birds which alight on them. There are also a
number of beacons (spindles with vanes) which are intended for the
guidance of vessels skirting along outside the reefs. The flood cur-
rent has a northwesterly or northerly set, and the ebb a southerly
or southeasterly set. The normal velocity of the currents is about
14 knot, but this may be increased considerably by strong winds.
The currents have their greatest velocity abreast of the openings be-
tween the k?s.

Biscayne Shoal to Fowey Rocks, 15 miles.—Pass 14 mile eastward
of Biscayne Shoal gas and bell buoE No. 2, lying 114 miles offshore
and 514 miles northward of Miami Entrance, and steer 187° true (S.
14 W. mag.) for 9 miles, passing about 14 mile westward of Miami gas
and bell buoy, and to a perpendicularly striped can buoy, which lies
274 miles 54° true (NE. 85 E. mag.) of Cape Florida disused light
tower. Then steer 185° true (S. 34 W. mag.) fer 614 miles, passing
close to a perpendicularly striped buoy lying 1 mile east-southeast-
ward of Cape Florida Shoal light, . and to a E:rpﬁndicularly striped
buoy lying 134 miles westward of Fowey Rocks lighthouse.

Fowey Roclks to Basin Hill beacon, 26 miles.—From thé perpendicu-
larly striped buoy, 1145 miles westward of Fowey Rocks lighthouse.
steer 188° 30’ true (S. 55 W. mag.) for 214 miles to nun buoy No. 2.
Then steer 195° true (S. by W. 1; mag.) for 314 miles, leaving car
buoy No. 3 about 100 yards on the port hand and to a position 100
vards eastward of nun buoy No. 4. Then steer 207° true (SSW. 14
W. mag.) for 134 miles to nun buoy No. 4 BB; Bache Shoal beacop
(black, white slats) will then be over 34 mile distant on the port

From nun buoy No. 4 BB steer 195° 30’ true (S. by W. 14 mag.)
for 614 miles; leave nun buoy No. 6 MF about 150 yards on the star-
board hand, a red and black can: buoy, marking a 7-foot shoal. 200
gards to port, a perpendicularly striped can buoy close-to, and nun

uoy No. 6 about 150 yards on the starboard hand. From nun buoy
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No. 6 steer 202° true (S.by W. 74 W. mag.) for 234 miles to nun buoy
No. 6 OR. From nun buoy No. 6 OR steer 214° true (SSW. 74 W,
mag.) for 914 miles; leave a perpendicularly striped can buoy close-
to, and Basin Hill beacon (black structure, white slats) about 100
yards on the port hand.

Basin Ilill beacon to Ilen and Chickens Shoal buoy, 22 miles.—
Passing 100 yards westward of Basin Hill beacon steer 210° true
(SSW. 145 W. mag.) for 9 miles, leaving Grecian Shoals buoy (can,
No. 5) about 34 mile on the port hand. 811 the course Mosquito Bank
light (black, white slats) should be ahead. When the light is 1 mile
distant, steer 224° true (SW. 14 S. mag.) leaving it about 1/ mile on
the port hand. Continue the course for 12 miles from Mosquito Bank
light, leaving Triangles beacon (black structure, white slats) about
200 yards on the port hand. and Hen and Chickens Shoal buoy (nun.
No. 8 HC) about 300 yards on the starboard hand. Vessels should
keep northward of a line joining Mosquito Bank light and Triangles
beacon to avoid a 6-foot spot about halfway between.

Hen and Chickens Shoal buoy to East Washerwoman Shoal Light,
5214, meles~—Leaving Hen and Chickens Shoal buoy 300 yards on
the starboard hand, steer 238° true (SW. by W. mag.) for 1534 miles,
leaving Alligator Shoal buoy (can, No. 11) about 34 mile on
the port hand passing close to Lower Matecumbe Key buoy (white
and black can), and passing Indian Key buoy (nun, No. 10 1K) and
Long Key Shoal buoy (nun. No. 12) each about 14 mile on the star-
board hand.

From Long Key Shoal buoy steer 246° true (SW. by W. 34 W,
mag.) for 854 miles, passing close to Duck Key buoy (nun, perpen-
dicular stripes), and leaving East Turtle Shoal buoy (can, No. 11
ET) about 400 yards on the port hand. Then steer 238° true (SW.
by W. mag.) for 5 miles, to a position close to Jacobs Harbor Head
buoy (black and white can); leave West Turtle Shoal buoy (nun.
horizontal stripes) about 34 mile on the port hand, then steer 251°
true (WSW. 34 W. mag.) for 334 miles to a position 14 mile north-
ward of East Washerwoman Shoal (a light is to be reestablished on
this shoal).

Fast Washerwoman Shoal to Key West—44 miles.—Passing 14
mile northward of East Washerwoman Shoal continue the 254° true
(WSW. 3, W. mag.) course for 121, miles past the shoal, passing
close to Pigeon Key Bank buoy and Bahia Honda Key buoy (per-
pendicular stripes). . .

From Bahia Honda Key buoy steer 258° 30’ true (W3SW. 34 W.
mag.) for 2814 miles, leaving Newfound Harbor Keys buoy (black
and white can) close aboard, Logger Head Key buoy (nun, No. 12
LX) about 34 mile on the starboard hand ; West ’V-Vasheywomgn Shoal
buoy (can, No. 17) about 14 mile on the port hand ; Pelican Key buoy
(can, No. 19 PK) about 14 mile on the gort hand ; Boca Chica buoy
(black and white can) close aboard, and Hawk Channel Turn buoy
(can, perpendicular stripes) close to. . ..

Then steer 286° true (WNW. 34 W. mag.) for 2 miles, Give
Whitehead Point Spit gas buoy a berth of 100 yards in rounding it,
and steer 2° true (N. mag.). ass about 100 vards westward of nun
buoy No. 8 and then shape the course to give the breakwater and
wharves a berth of about 100 yards.
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KEY WEST HARRBOR,

This harbor is large and commodious, and one of the best anchor-
ages for large vessels south of Chesapeake Bay. It lies northward of
a broken line of the Florida Reefs in latitude 24° 33" N. and longitude
81° 49” 30”7 W. On the eastern side of the harbor is the city of Key
West, which is of some commercial importance. It is the only city
of any size on the west and north shores of the Straits of Florida. It
is the terminus of the Florida Kast Coast Railway, and has steam-
ship communication with New York, Habana, Tampa, Mobile, and
Galveston, and in the winter season with Colon and Nassau. A num-
ber of steamers and small sailing vessels enter and clear from the
port, over half of which are from or for foreign ports. The greatest
draft of vessels coming to the port is 2614 feet and the average draft
about 14 feet.

Prominent features.— When standing along about 6 miles southward
of the Florida Keys, as the entrances from the southward are ap-
proached the city and Key West lighthouse will be seen mnear the
western end of Key West Island, and Fort Taylor will show promi-
nently a little westward of the island. The naval coal wharf and
radio poles are conspicuous north of the fort. Sand Key lighthouse
will be seen about 7 miles southwestward of Key West lighthouse.
East Triangle beacon (red) is midway between the Entrance buoy of
the Main Ship Channel and Key West lighthouse, and can be readilyv
distinguished from outside the reefs. Northwestward of the harbor
is a disused tower, formerly Northwest Passage lighthouse.

Channels.—There are several channels or approaches to the harbor.
leading between the reefs and coral banks which surround it. © These
channels are easy to follow in a sailing vessel in the daytime with a
leading wind, but it not safe for a stranger to attempt to beat into
the harbor. - :

Southeast Channel is marked by buoys and at night by the easterly
edge of a red sector in Key West light. It leads over lumpy bottom
with 16 to 18 feet over the coral heads and it is not recommended
for vessels of over 15 feet draft. The course through the channel
is 321° true (N'W. 34 N. mag.) for Key West lighthouse.

Main Ship Channel has a depth of 30 feet and a least width of 300
feet. Is well marked by buoys, lights, and the main ship channel
range. This channel is used by the deeper-draft steamers and by
strangers. - _. '

Southwest Channel is convenient for wvessels approaching from
southwestward. It has a navigable depth of 24 feet if closely fol- -
lowed and is marked by several buoys. Vessels of 16 feet draft can
make one course nearly to the anchorage on’'a bearing of Xey West
lighthouse in the daytime and by standing on the edge of a red
sector of that light at night, and this is about the deepest. draft of
tl_xehvessels using the channel. Strangers should not attempt it at
nmght. 5 - : : _ S : e

. Northwest Channel has been improved and in June, 1921, had 2
depth of 18 feet and width of 230 feet. It can be used by wessels of
16 feet draft. This channel affords a short cut from Key West

Harbor to the Gulf of Mexico and is wellmarked.
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Anchorages.—On account of the Government submarine cable, ves-
sels are cautioned not to anchor within 14 mile of the beach on the
south side of Key West Island between Fort Taylor and East Mar-
tello Tower. The best anchorage is in the inner or Man-of-War
Harbor, where the depth is 4 to 414 fathoms; this anchorage is north-
ward of the city between coral banks, which prevent a heavy sea.
Vessels can anchor anywhere off the city northward of Fort Taylor,
or in the entrance to the Northwest Channel abreast of the city in
315 to 5 fathoms, taking care, however, not to get too close to the
reefs, which in some places rise abruptly at the edge of the chan-
nels. The outer ancorage, about 1 mile from Fort Taylor, with
the fort bearing between 36° true (NE. by N. mag.) and 328° true
(NW. by N. mag.), has depth of 414 to 6 fathoms and is somewhat ex-
posed, but is sa%e for vessels with good ground tackle. Small craft
wenerally anchor in the cove on the north side of the city southward
of the railroad wharf.

Saddlebunch Harbor. 1014 miles eastward of Key West, affords hur-
ricane anchorage for small boats of not greater than 6-foot draft.
The entrance is a narrow channel 6 feet in depth between Pelican
and Saddlebunch Keys. There are no aids, but the channel is clearly
defined by shoals which bare at low water or show a light brown
color when they are covered. The entrance course is 358° true (N.
3/8 W. mag.). When Pelican Key is abeam, the channel bends
slightly eastward, passing close to Saddlebunch Key. Here it widens
somewhat but affords a very limiting turning area. A channel with
a least depth of 8 feet leads from the head of Saddlebunch channel
past the northern end of Bird Key to an old borrow pit. The
depths alongside the old pier extending from the railroad are 9 to
16 feet. - ”

Boca Chica Channel, 414 miles eastward of Key West, is used by

small boats as a hurricane anchorage. Entrance is had by the chan-
nel south of Sandy Point. Although there are no aids the reefs
on each side show up well and clearly define the channel. The
only danger is a 4-foot rock close to midchannel.
_ Quarantine.—The boarding station is near Fort Taylor. No vessel
is permitted to pass above this before obtaining pratique. The quar-
antine anchorage is in Man-of-War Harbor northward of Flem-
Ing Ke R

Pilotsycan always be had by making signal while outside the reefs.
and a good lookout is kept for approaching vessels. Pilotage is
compulsory for certain vessels. For pilot rates see Appendix. Pilots
for Hawk Channel can be had at Key West.

Wharves. —The depth at the wharves ranges from 10 to 26 feet,
according to locality. .

Supplies.—A supply of bituminous coal is always kept on hand,
and anthracite coal can be had in limited quantities. Water can be
obtained, but the supply is limited at times. Provisions and ship
chandler’s stores can be obtained in the city. ' L

. Repairs.— There is a small marine railway 180 feet long with a
lifting capacity of about 1,000 tons. Vessels of 10 feet draft for-

ward and 16 feet aft can be hauled out. Repairs to the hulls of
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wooden vessels can be made, and there is a machine shop where
ordinary repairs can be made.

Storm warnings are displayed at Key West and at Sand Key light
station.

United States Public Health Service.—The Marine Hospital is open
to foreign as well as American seamen.

Tides.— The mean rise and fall of tides is 1.2 feet.

Currents.—The tidal currents in Key West Harbor and Northwest
Channel set fair with the channels and are nearly simultaneous, the
strength of the flood (nmorth flowing) occurring 1 hour 46 minutes
before high water, and the ebb 1 hour 14 minutes before low water,
at Key West. Slack water occurs 1 hour 20 minutes and 1 hour 52
minutes, respectively, after high and low water at Key West. The
average velocity at strength of both flood and ebb is 1 knot between
Whitehead Spit and Kingfish Shoals, 1 knot in Man of War Harbor
and 1.7 knots at its entrance, and 1.4 knots in Northwest Channel
abreast of Middle Ground. These normal conditions are greatly
modified by winds.

Winds.—The prevailing winds are easterly, the strongest north in
winter and easterly during the hurricane months.

Dixrecrions.—Main Ship Channel—This channel has been ex-
amined by means of a wire drag and is used by all deep-draft vessels
entering Key West. -

There is a least depth of 30 feet on the range line, which is found
34 mile inside the entrance gas buoy. There is a depth of 24 feet at
this point 100 yards westward of the range line. The entrance gus
and whistling buoy lies 414 miles eastward of Sand Key lighthouse.

The front light of the Main Ship Channel range is mounted on 2
white pyramidal beacon on the shore end of the causeway leading to
Fort Taylor. The rear light of the range is mounted on an iron mast
riear the southeast corner of the Navy coal shed. Each of these bea-
cons shows a fixed red light at night.

From entrance gas and whis—tling buoy steer 356° true (N. 55 W.

mag.) with Keyv West Main Ship Channel range lights in line ahead.
Leave can buoys Nos. 3 and 5 on the port hand (the latter marks the
eastern edge of West Triangle) and nun buoy No. 2, and Fastern
Triangle light (red structure). A fter passing Eastern Triangle light
steer 338° true (NNW. 14 W, mag.) with Whitehead Point Spit gas
buoyv No. 6 a little on the starboard bow.
- Leave the gas buoy about 200 yards on the starboard hand and
steer 2° true (N. mag.), passing can buoy No. 11 and nun buoy No. 8
at a distance of about 200 yards. Continue the course 34 mile past
the latter buoy, and anchor in 4 to 5 fathoms. Or; from abreast nun
buoy No. 8 steer 28° true (NNE. 14 E. mag.) and give the break-
water at the naval station and wharves a berth of about 100 yards.

Northwest channel for vessels of 15 feet draft im the daytime—
When Northwest Passage disused lighthouse is distant 7 or 8 miles.
bring it to bear 182° true (S. mag.) and steer for it, passing
about 114 miles eastward of Smith Shoal gas and whistling buoy.
and until up to the entrance and bell buoy. Northwest Bar light
will then be in range with Sand Key lighthouse, the latter barely
showing over Snipe Key. .~ — . . ~
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Lieaving the gas and bell buoy close-to on the port hand steer 175°
true (S. 55 K. mag.) for Northwest Bar light and pass about midway
between the red and black buoys until 34 mile from Northwest Bar
light and abreast buoy No. 4. Then leave can buoys Nos. 5, 7, and
TA about 200 feet on the port hand, steer 115° true (ESE. mag.}, and
pass midway between buoys Nos. 9 and 6.

Passing about 100 years eastward of the latter buoy steer 136° true
{(SE. 14 E. mag.) for 214 miles to a perpendicularly striped nun
buoy, passing about 50 yards eastward of gas buoy No. 6 A and the
same distance westward of buoy No. 11. Then steer 152° true (SSE.
34 . mag.), pass about 100 yards westward of gas buoy No. 13, and
continue the course to Inner Mid-channel buoy (flashing white). A
129° true (SE. 84 E. mag.) course will then lead in a depth of 15
feet over the southern end of Middle Ground. passing scuthward of
buoy No. 15. Then steer more eastward and anchor, or stand for the
city wharves, leaving buoy No. 13 on the port hand.

INLAND WATERS AND WATERWAYS BETWEEN CAPE HENRY, VA., AND
BEAUFORT, N. C.

Inside the remarkable line of long, low, and narrow islands,
already described as forming the seacoast of Virgina and North
Carolina from Cape Henry to Cape Lookout, there exists a connected
chain of navigable bodies of water by which the coast islands are
separated from the main land. For directions, see page 138.

Southern Branch of Elizabeth River forms the northern approach
to the tweo canals which afford passages from Chesapeake Bay to the
inland waters of North Carolina. This branch is of considerable
commercial importance. There are several large lumber mills and
other manufactories at which vessels load, and the commerce using
the canals also passes through the branch. Between the navy yard
at Portsmouth and Deep Creek the branch is crossed by three rail-
road drawbridges. Two drawbridges cross the branch above Deep
Creek. The least width of draw opening is 80 feet.

Between the first and second bridges the channel has been dredged
300 feet wide and 25 feet deep ; between the second and third bridges,
200 feet wide and 22 feet deep, between the third and the entrance to
the Albemarle & Chesapeake Canal, 12 feet. The channel for its
whole length of 1014 miles is marked by buoys and beacons, and is
not difficult to navigate as far as the entrance to Deep Creek. Above
this to the entrance of the Albemarle & Chesapeake Canal most of
the worse bends have been eliminated by dredging straight cuts
through the marshes. These cuts are marked by beacons with hand
Pointing to the channel. ' :

The Albemarle & Chesapeake Canal route is owned by the Govern-
Mment and is free of tolls. This canal connects the Southern Branch
of Elizabeth River with North Landing River. This canal is 714
miles long and affords a passage for vessels of 10 feet draft. It is
crossed by four drawbridges, all having draw openings. The depth
of water in the canal is lowered by northerly winds and raised by
southerly winds. Severe storms may cause a difference of 2 feet or
more below or above the normal. L . -

The following are extracts from the regulations prescribed by the

ecretary of V\%r for the use of the Government canals and water-
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ways between Norfolk and Beaufort, N. C., copies of which may be
obtained at the canal entrance:

The signal for a bridge is three long blasts of the whistle. Boalts
approaching other boats shall give the passing signals prescribed in
the Pilot Rules of the Steamboat Inspection Service. No vessel shall
obstruct the canal or approaches or tie up for some hours or days
in the narrow parts of the waterways without proper authority. The

- limit of speed in the canals is 5 statute miles per hour for tows and
vessels over 100 feet in length, and 6 statute miles for vessels less
than 100 feet in length, and vessels approaching others must slacken
speed. Rafts and tows must give to packets the side demanded by a
proper signal. No refuse of any kind shall be placed in the canals
or natural waterways or on the banks. Trespass on or injury to canal
property is forbidden.

North Landing River is 10145 miles long in its narrow part from the
Albemarle & Chesapeake Canal to light No. 1, 100 to 300 feet wide.
and has a depth of 12 feet or more. Southward of light No. 1 the
channel is a dredged cut, 250 feet wide and 12 feet deep, through the
broad part of North Landing River, and 90 feet wide and 12 feet
deep through Coinjock Bay, and a canal to the head of North River,
a total distance of 19 miles.

Tides.—There are no tides in these waters, and the water level
depends on the force and direction of the wind. Northerly winds
lower the water and southerly winds raise it, there being at times a
difference of 2 feet or more below or above the normal with strong,
long-continued winds from one direction.

Munden is a post village and terminal of the Munden Branch of
the Norfolk Southern Railroad on the east side of North Landing
River, a little over 1 mile southward of light No. 2. From the
dredged cut off the wharf a depth of 714 feet can be carried to the
wharf, which has a depth of 8 feet at its end and on the north side.
It is partly in ruins. '

Currituck is a small village on the west side opposite the mouth of
North Landing River.

There is a station and dock of the Lighthouse Service at the entrance
of Coinjock Bay, on the west side of the channel just southward of

light No. 8. |
Coinjock is a post village on the canal between Coinjock Bay and
North River. asoline and some supplies may be obtained here, and

storm warnings are displayved.

Currituck Sound is a narrow and shoal body of water extending
from Albemarle Sound inh a north-northwesterly direction for 23
“miles, and is separated from the ocean by a narrow strip of sand beach.
Currituck Beach lighthouse is situated on the eastern side of the
sound about 7% miles from its northern end. The loweér part of the
sound is navigable for boats of 4 to 5 feet draft for a distance of 11
miles above the entrance from Albemarle Sound, but the navigation
is difficult on account of extensive shoals, = =~

Back Bay and its connection with Currituck Sound extends a little
over 10 miles northward from the northeastern end of the sound.
The bg is shoal and navigable only for small boats. Northward of
Back Bay is a shallow body of water known as North Bay.
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North River is 4145 miles long in its narrower part from light No.
9 to light No. 10, and thence for 7 miles to the entrance at North River
Point the river is wide-and nearly straight. The river has a depth of
9 feet, with a dredged channel of 12 feet, from light No. 9 to Albe-
marle Sound. This channel is well marked by buoys, lighted beacons,
and a lighted range across the bar at the entrance to the river.

The other route is via Southern Branch, Deep Creek, Dismal
Swamp Canal, and Pasquotank River to Albemarle Sound and is good
for a draft of 9 feet.

Southern branch of Elizabeth River is described under Albemarle
& Chesapeake Canal route. :

Deep Creek, which empties into the Southern Branch about 6 miles
above Norfolk, is 24 miles long to the entrance of the Dismal Swamp
Cunal. The creek has been improved by dredging a channel 100 feet
wide and 10 feet deep from the Southern Branch to the canal. At the
entrance of the creek there is a signboard directing the way to the
Dismal Swamp Canal.

Dismal Swamp Canal (L.ake Drummond Canal & Water Co.’s Canal)
connects Deep Creek with the Pasquotank River. The northern lock
of the canal is about 814 miles above Norfolk. This canal is about
19 miles long, 60 feet wide, and 9 to 10 feet deep, with turnouts at
distances of about 8 miles where vessels may pass each other. The
two locks are 250 feet long and 39 feet wide. Four drawbridges cross
the canal, and all have draw openings wider than the width of the
locks; the settlements on its banks are the post villages of Deep
Creek at the north entrance, Wallaceton, about 8 miles from the north
entrance, and South Mills, about 14 mile inside the southern lock of
the canal. The navigation of Deep Creek and a part of Pasquotank
River requires local knowledge to carry the best water. Toll is
collected at the northern lock. )

The following are extracts from the rules and regulations of the
Lake Drummond Canal & Water Co., a copy of which will be fur-
nished by the company on application:

Vessels arriving at the locks are required to come to and make fast 150 fect
from the gates. Bailing vessels will not be permitted !:o szil in the canal,
Where they have centerbeards they must be entirely hoisted up when under
way. No vessel of any description shall pass through the canal at a rate
eXceedding 5 statute miles an hour, except by permission of the superintendent
In writing, Vessels passing through the canal shall keep to the right. When a
Vessel is overtaken by another going in the same direction, tho slower s_;lwll
Zive the inner track to the faster, unless within 300 yards of a lock or bridge.
Steamers shall pass each other on the right and shall give signals as required

by United States laws, and shall come to a minimum speed in passing ves
sels.  Vessels approaching a lock, bridge, or vessel shall give notice by giving
three blasts of ‘'whistle, or by sounding a horn, or ringing a bell at a distance of
at jeast 400 yards. Vessels navigating the canal at night shall carry regula-
tion lizhts as prescribed by United States laws, and while lying in the canal

Vessels and rafta must show lghts head and stern.

Turners Cut is a canal 334 miles long, 100 feet wide, and 10 feet
deep, which extends in nearly a straight line from the Dismal Swamp
Canal to Pasquotank River. . :

Pasquotank River has a length of 1214 miles from the southerly
end of Turners Cut to Elizabeth City, and thence 15 miles to Wade
Point lighthouse, at the entrance from Albemarle Sound. The upper
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part of the river has been improved by dredging where necessary,
and is good for a depth of 10 feet from Turners Cut to Albemarle
Point lighthouse, at the entrance from Albemarle Sound. Local
knowledge is required in places to keep in the best water. Two
drawbridges cross the river, one about 3 miles above Elizabeth City
and the other at the city.

Elizabeth City, on the west bank of Pasquotank River 15 miles above
Wade Point lighthouse, is one of the important towns on the inland
waters of North Carolina. It has railroad communication and com-
munication by launch or steamer with adjacent waters. Anchorage
can be had just below the city on the north side of the channel, east-
ward of a red buoy, in 7 to 12 feet of water.

The bulkheads, forming the water front, have a sufficient depth
alongside, and a vessel can usually find a berth. Provisions, anthra-
cite and bituminous coal, some ship chandlery, gasoline, and water
can be obtained. The river water is suitable for boilers at and above
Elizabeth City. The largest marine railway 1s about 200 feet long.
with a capacity of 800 tons. and there are facilities for repairing
machinery and the hulls of wooden vessels. Storm warnings are dis-
played. '

New Begun Creek is the only tributary of any importance below
Elizabeth City. It empties into the Pasquotank River from the wesxt-
ward 734 miles above Wade Point lighthouse. The controlling depth
over the bar and a section of the creek is 5 feet. Weeksville, the prin-
cipal town on the creek, is 8 miles from the mouth.

DIRECTIONS, INSIDE ROUTE FROM NORFOLK TO ALBEMARLE SOUND.

Local knowledge is required in a few places to carry the best water,
but vessels drawing not over 10 feet, proceeding with care, and exer-
cising extra caution in the few places mentioned, should be able to
make the passage through the Albemarle & Chesapeake Canal or ?
feet through the Dismal Swamp Canal with the aid of the charts and
these directions. Strangers are advised not to run at night.

The places requiring extra caution are the Southern Branch of
Elizabeth River above the mouth of Deep Creek for the route by
way of the Albemarle and Chesapeake Canal, and Deep Creek and
parts of Pasquotank River by way of the Dismal Swamp Canal.

DIRECTIONS, ALBEMARLE & CHESAPEARKE CANAL ROUTE.

Norfolk to head of North Landing River, 18 miles.—The Southern
Branch of Elizabeth River has a length of 6 miles to the mouth of
Deep Creek and 10 miles to the western end of the Albemarle &
Chesapeake Canal. Entering the Southern Branch between Ports-
mouth and Berkley, follow a mid-river course tintil through the first
bridge. After passing through the draw, steer 199° true (SSW. 15
W. mag.). When up to black spar No. 3, steer 168° true (S. 35 E-
mag.) %o‘r 12 mile and up to red spar No. 2. Then steer 201° true
(SSW. 34 W. mag.) through the draw of the second bridge.
~ ~When above the second bridge pass southeastward of a red buoy
‘and steer 248° (WSW. 15 W, mag.) for 33 mile, passing the buoys
at a distance of 100 feet. When between a red buoy and =2 plack
buoy, which marks the turn, and a red tank is on the port beam
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steer 184° true (S. 75 W. mag.) and pass about 150 feet off the
wharves of the creosote works on the eastern side. Then pass between
a red buoy and a lighted beacon, which marks the turn, steer 230°
true (SW. 75 W. mag.), heading for the magazine wharf. Pass about
200 feet off the magazine wharf and haul southward and eastward,
leaving the black buoys on the port hand, and pass about 200 feet
off the lumber wharves on the southern side. When abreast the black
buoy above them, steer 89° true (E. 35 S. mag.), heading midway
between a red buoy and a small wharf on the northern side. When
past the buoy, haul gradually southward for the draw of the third
bridge, leaving another red buoy about 100 feet on the starboard
hand. From just above the second to the third bridge the channel
has been dredged 200 feet wide.

From the draw of the third bridge slightly favor the eastern bank
for 14 mile, then favor the western bank for a distance of 14 mile,
and then cross over so as to favor the eastern bank when abreast the
mouth of Deep Creek. ‘

From off the mouth of Deep Creek follow the eastern bank, passing
eastward of the red and black horizontally striped buoy off the mouth
of the creek and eastward of the red buoy above it. Then change
course gradually to 188° true (S. by W.14 W. mag.) and favor the
west bank from the point on that side of the wharf of the burned
mill just north of the fourth bridge.

Then pass through the draw and follow the west bank from the
next point on that side to the black buoy just above i1t. Then haul
over gradually so as to follow the east bank for a short distance above
the next point on that side, and then follow the west bank from the
point on that side, through the east draw of the fifth bridge, and to
the bend 14 mile above the bridge. ) _

Then go through a short dredged cut marked by single pile beacons
at each end until past the red buoy, which lies in the next bend.
Then keep near mid river and favor the west bank when passing the
black buoy in the next bend and beacon on point. Then go thr_ough
a dredged cut marked by single pile beacons and range until up
to beacon 7 on the north shore. X

Then be guided by the buoys into a dredged cut (the river hends
to the northward). ~ After passing through the cut cross the river,
leaving beacon 9 to port and enter a long cut leading to the canal
entrance, course 115° true (SE. by E. 14 E. mag.).

All boats are required to stop at the canal entrance (stone em-
bankment) and furnish certain statistics. There is 8 feet of water
alongside the embankment, and over the middle ground marked by
buovs. No directions are necessary for the run through the canal;
a good lookout should be kept for logs and snags. Careful steering
will be required going through the railroad _d'rawbrldge, on account
of the current there at certain stages of the t1_de_.

North Landing River, Currituck Sound, Coinjock Bay and North
River to Albemarle Sound, 42 miles.—North Landing River from the
canal to light No. 1, a distance of 1014 r_nlles, is 100 to 300 feet wide
and has a depth of 12 feet or more. It is crooked, but the bends are
as a rule easy. Several of the worse bends have been eliminated by

108136°-—22——10
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dredging 12-foot channels through the marshy points. Vessels
should keep in the middle of the river and give the points a good
berth in rounding them. Some trouble may be experienced from
snags or sunken logs. Two or three branches in the upper part of
the river might confuse a stranger but with the aid of the chart no
trouble will be had from this cause. About 114 miles below the
bridge at North Landing is the first cut-off. Take the left-hand chan-
nel, Teaving a clump of pines to starboard; a wreck lies in the old
river channel at the eastern end. A farm is on the right bank 14
mile below the cut. Below the farm is another short cut across the
marsh. The remains of an old wharf lie in the bend below West
Neck Creek. Keep over on the eastern side to avoid the piles which
do not show at high water. About 3 miles below the canal a branch
(West Neck Creek) nearly as wide as the river leads eastward ; some
piles are driven partly across its mouth. About 1145 and 314 miles
below the canal branches lead westward, but noticeable only when
approaching from southward.

etween light No. 1 and the head of North River, a distance of
19 miles, the channel is a dredged cut, 12 feet deep and 250 feet wide.
to the entrance of Coinjock Bay and 12 feet deep and 90 feet wide
from there to the head of North River. It is easily followed by
means of the lights, which are placed at the turns, and the bush
stakes which mark one side of the cut. Between lights Nos. 1 and 2
the bush stakes were on the western side of the cut, and between
lights Nos. 2 and 8 on the eastern side, in 1921. Spoil banks are
also visible on the western side between lights Nos. 7 and 8.

Passing eastward of light No. 1, the course is about 114° true
(SE. by E. 3 E. mag.) for 14 mile to light No. 2, which is on the
eastern side of the cut; then 153° true (S. by E. 74 E. mag.) for 233
miles to light No. 3, which is on the western side:; then 164° true
(S. by E. mag.) for 5 miles, passing light No. 4 and to light No. 5.
which is on the western side; then 133° true (SE. 14 S. mag.) for
234 miles to light No. 6, which is on the eastern side; then 163° true
(S. by E. mag.) for 214 miles to light No. 7, which is on the eastern
side; and then 187° true (S. by W. 15 W. mag.) for 1 mile to light
No. 8, which is on the western side at the entrance of a short canal
and at a station of the Lighthouse Service.

From light No. 8 the course is 171° true (S. 34 E. mag.) for 25;
miles to abreast a light on the east side, and the sides of the cut are
partly bare and easily followed. From here to North River the
canal has a 204° true (SSW. 55 W. mag.) direction for 214 miles.
The canal is crossed by a drawbridge at Cornjock, where gasoline
can be obtained. Thence the dredged cut has a 216° true (SW. 35
S. mag.) direction for 14 mile to light No. 9 to be left to starboard,
and is generally marked by bush stakes.

Fron3 the light No. 9 at the head of North River steer about 172°
true (S. 34 E. mag.) for 114 miles in a dredged channel, generally
marked by bush stakes on the western side, until up with a red buoy.
Pass westward of the buoy, and then favor the north side for a dis-
tance of 1 mile until through the narrowest part of the river. ‘Then
keep in mid-river, and then favor slightly the point on the west side
in making the turn westward. Then steer about 234° true (SW. by
W 14 W. mag.) and pass about 150 yards northward of the point on
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the south side, where the river turns southward to a light. Then
keep in mid-river, pass westward of a red buoy just above the light,
pass 200 yards southwestward of the light, and steer 130° true (SE.
mag.) for 34 mile to a black buoy. In making the turn southward of
the light keep well off of it to avoid a point of shoal. Then steer
143° true (SSE. 34 E. mag.) through a dredged channel 12 feet in
depth and to pass 100 feet westward of light No. 11. Then steer
162° true (S. by E. mag.) to pass 100 feet westward of light No. 12.
Then steer 141° true (SE. by S. mag.) passing eastward of a black
buoy marking a 614-foot shoal spot and southward of the front light
and structure of the North River Bar Range. Then bring the two
hghts (rear light and structure on wharf at Jarvisburg) in line
astern on a 186° true (S. by W. mag.) course, and cross the bar into
Albemarle Sound, on this range, to a perpendicularly striped bell
buoy, then follow the directions on page 143. The range leads
through a dredged cut which is 12 feet deep.

DIRECTIONS, DISMAL SWAMP CANAL ROUTE.

Deep Creek, 214 miles.—Follow the directions on page 138 for the
Southern Branch of Elizabeth River to the mouth of Deep Creek, and
pass about 100 feet northward of the red and black horizontally
striped buoy and nearly that distance southward of the red buoy in
entering the creelkk. The channel in Deep Creek has been dredged
about 100 feet wide and generally has little water on both sides of 1t.
It near low water, the sides of the channel are generally indicated
by the swash from the vessel’s passage, and otherwise there is noth-
ing to mark it. For a distance of 300 yards inside the entrance to
the first bend the channel favors the north bank, and then for a farther
distance of 800 yards until halfway to the next bend the channel
favors the west bank. The channel then follows the middle of the
creek, except in its widest part, 55 mile below the canal lock, where it
tollows the north bank. ] .

Turners Cut is 334 miles long, and the only directions necessary are
to keep in the middle. ¥From the lock of the Dismal Swamp Canal
it has a southerly direction for 34 mile, and then a southeasterly
direction for 334 miles to Pasquotank River. About 54 mile below
the lock the river crosses the cut in a north and south direction. At
the southerly end of the cut the river joins it from west-southwest-
ward.

Pasquotank River from Turners Cut to Elizabeth City, 1214 miles.—In
the following description the terms “right” and “left” banks are
applied as seen when bound southward. Several branches, which
enter from the right or western bank of the river, are liable to con-
fuse a stranger ; fie rule is to keep to the left passage, bound south-
ward. On account of some sharp bends in the narrow parts of the
river and shoal water in the broader parts, strangers are advised to
proceed with caution in its uncharted part above Elizabeth City. It
15 also advisable to keep the leads going on both sides, as the slope on
either side of the channel is usually sufficient to make the difference
in depth obtained with the two leads an indication of where the deeper
water lies, S, .

. From Turners Cut to the point on the right bank just below
Coopers Creek, a distance of 414 miles, the river gradually widens
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from 100 to 300 feet, and a mid-river cotirse should be followed. At
this point the river widens suddenly, and the channel, which is a
dredged cut 150 feet wide with a least depth of about 7 feet on
either side, favors the left bank, following it at a distance of about
300 feet until around the next point on the left bank about 3% mile
farther down. Here the dredged channel leads between two buoys
and takes a 148° true (SSE. 34 K. mag.} direction to a position 350
feet off Shipyard Landing (on the left bank 514 miles below Turners
Cut). Then change course gradually to 189° true (S.-by W. 14 W.
mag.) and pass 100 feet off the point on the right bank just below
Shipyard Landing. Continue the course to mid-river, and so con-
tinue in the narrower part of the river around the next bend until
approaching Goat Island.

“hen 63174 miles below Turners Cut pass in mid-channel northeast-
ward of Goat Island which is 14 mile long and has a black buoy
at its upper and lower ends. Favor the left bank just below the
island until abreast the mouth of the creek on the left bank. Then
keep in mid-river. The Norfolk Southern Railroad bridge crosses
the river 934 miles below Turners Cut. The draw has a clear width
of 48 feet. In rounding the sharp point 1 mile below the railroad
bridge, the bight may be favored slightly just above and below the
point to assist in making the turn, but keep near mid-river off the
point itself. Then keep in mid-river, favor the log boom and lumber
wharf on the right bank in rounding the next point on that side, and
then favor slightly the right bank until through the lift bridge at
Elizabeth City, which is 1214 miles below Turners Cut. Vessels may
go alongside the wharves at Elizabeth City, either above or below
i:)he bridge. Anchorage is usually made around the bend below the

ridge.

Pa%guctank River from Elizabeth City to Albemarle Sound, 15 miles.—
From the lift bridge favor the wharves of Elizabeth City, pass
southward of a red buoy, and then steer 96° true (E. by S. mag.)
for Hospital Point (on north shore) until in mid-river. Then steer
117° true (SE. by E. 14 E. mag.), pass 100 yards northward of Cobb
Point light, and continue the course 214 miles past the light to a po-
sition 54 mile off the western shore below Brick House Point. Then
steer 136° true (SE. 14 S. mag.) for 714 miles with Anson Point
astern, keeping about in mid-river, leaving a red buoy nearly 14 mile
on the port hand, a black buoy 14 mile on the starboard hand, and
Poquoson Point light 34 mile on the port hand. From a position 1%
mile southward of Poquoson Point light steer 106° true (ESE. 14
mag.), give the shore a berth of over 14 mile, and pass 34 to 14 mile
northward of Wade Point lighthouse. Then follow the directions on
page 144. If bound westward in Albemarle Sound, and of 7 feet or
less draft, vessels can cross the shoal at the entrance to the river on
a 180° true (S. 34 W. mag.) course with Poquoson Point light astern.

ALBEMARLE S80UND

iz 46 miles long, and has a width ranging from 11 miles near its
eastern end to 3 miles about 9 miles from its western end. 'This sound
has a good navigable depth for any vessel that can enter through
the canals, and with its numerous tributaries forms the approach
to a number of towns and landings, from and to which several
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steamers, barges, and a number of small sailing vessels are engaged
in the carrying trade.

The eastern end of the sound, which is separated from the Atlantic
by the narrow beach about 15 miles northward of Bodie Island light-
house, is connected northward with Currituck Sound, and southward
with Croatan and Roanoke Sounds, and by the latter sounds with
Pamlico Sound. The water in the sound westward of Laurel Point
lighthouse is usually fresh or slightly brackish.

The shores of the sound are now and generally wooded ; there are
no prominent natural features. The more important towns on the
tributaries of Albemarle Sound are: Elizabeth City, on the Pasquo-
tank River; Hertford, on the Perquimans River; Edenton, on Eden-
ton Bay; Winton, on the Chowan River; Plymouth and Jamesville,
on the Roanoke River; Columbia, on the Scuppernong River; and
there are also numerous landings.

Supplies can be obtained at these towns, and there are marine rail-
ways at Klizabeth City. The rise and fall of the water level depends
on the direction of the winds.

A railroad trestle crosses Albemarle Sound about 5 miles from its
western end. There is one draw opening for vessels, 114 miles from
the north shore, which is a lift bridge with a clear opening 140 feet
wide, and is marked by a bell struck by hand during thick or foggy
weather. There are also girder spans about 14 mile apart in the
trestle, under which launches without masts can pass.

DIRECTIONS, ALBEMARLE SOUND.

The sound is comparatively free from dangers to vessels of the draft
that navigate it. 'There are shoals making from the shore and the
points along the shore of the sound. These can generally be avoided
by giving the shore, and especially the points, a berth of at least 1
mile. From March to May, inclusive, the shoals in the sound are
full of fish stakes and nets, especially along the north shore, where it is
difficult to avoid them. ]

Directions for entering the sound by the inland passages through
the canals and North and Pasquotank Rivers are given on pages 138
and 141. '

HAVING COME FROM NORTHWARD THROUGH NORTH RIVER.

1. If bound to Croatan Sound.—When across the bar and up to the
bell buoy, steer 161° true (S. 1;3/ E. 14 E. mag.) for 614 miles.
Then steer 145° true (SSE. 54 K. mag.) for 5 miles to a position
about 250 vards eastward of the black buoy lying 1 mile north-
northwestward of Croatan light. This light should be a very little
on the starboard bow on this course. Then steer 152° true {SSE.
mag.} for Croatan light, and on nearing it change the course and
pass 125 yards westward of the light. 1sh stakes are numerous 1n
the vicinity of Croatan light. Then follow the directions on page 151.

2. If bound to Alligator River, from the bell buoy a 205° true
(S. by W. 7 mag.) course made good for 11 miles will lead to a
position 34 mile westward of Middle Ground buoy at the entrance to
the river. _ : ' .

3. It bound to Bull Bay or Scuppernong River, make good a 246
true (WSW. 14 W. mag.) course for 23 miles from the bell buoy.
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Then, if bound into the bay, steer 220° true (SW. mag.) for the
entrance buoy; or, if bound into Scuppernong River, 209° true
(SSW. 74 S. mag.) until the entrance range is on. Then follow the
directions on page 148.

4.1f bound to Edenton Bay or Mackey Creek or into Chowan
Rivers.—From the bell buoy a 254° true (W. by S. mag.) course
made good for 29 miles will lead 2145 miles southward of Wade
Point lighthouse, 1 mile southward of Reeds Point light, 34 mile
northward of Laurel Point lighthouse and 34 mile southward of the
red nun buoy off Bluff Point. After passing this buoy bring Laurel
Point lighthouse astern on a 264° true (W. 14 S. mag.) course, which
made good for 614 miles will lead to the lift draw in the trestle
crossing the sound. This draw is a conspicuous object for many
miles. Then be guided by the direction under the proper headings

on pages 147 and 148.

1A. HAVING COME FROM THE NORTHWARD THROUGH PASQUOTANEK RIVER.

1. If bound to Croatan Sound.—When Wade Point lighthouse
bears 265° true (W. mag.) distant 1 mile, steer 145° true (SSE. 54 E.
mag.) for 1414 miles to a position about 200 yards eastward of the
black buoy lying 134 miles north-northwestward of Croatan light-
house. The lighthouse should be made and kept a very little on the
starboard bow on this course. Then steer 152° true (SSE. mag.)
for Croatan lighthouse, and on nearing it change the course so as
to pass 125 yards westward of the lighthouse. Fish stakes are nu-
merous in the vicinity of the light.

2. If bound to Alligator River, bring Wade Point lighthouse to
bear 270° true (W. 145 N. mag.) distance 145 mile and steer 187°
true (S. by W. 34 W. mag.) for 1134, miles until up to Middle
Ground buoy at the entrance to the river. Alligator River light will
be almost ahead on this course. :

3. If bound to Bull Bay or Scup?ernong River, bring Wade Point
lighthouse to bear 0° true( N. 145 E. mag.) distant 14 mile and steer
to make good a 239° true (SW. by W. 34 W. mag.) course for 193]
miles. Then, if bound into the bay, steer 220° true (SW. mag.) for
the entrance buoy; or, if bound into Scuppernong River, 209° true
(SSW. 74 S. mag.) until the entrance range is on. Then follow
the directions on page 148.

4. {f bound to Edenton or Mackays Creek, or into Chowan River,
bring Wade Point lighthousze to bear 0° true (N. 14 E. mag.), dis-
tant 14 mile, and steer 245° true (WSW. 14 W. mag.) for 1234
miles to a peosition 1 mile southward of Reed Point light. Then
steer 254° true (W, by S. mag.) for 1214 miles to a position 34 mile
southward of the red nun buoy off Bluff Point. After passing this
buoy bring Laurel Point lighthouse astern in a 264° true (W.
g S, mag.’% course, which made good for 614 miles will lead to the
Iift draw in the trestle crossing the sound. This draw is a con-
spicuous object for many miles. Then be guided by the direction
under the proper heading on pages 147 and 148, o

Pasquotank River is on the north side of Albemarle Sound and is
marked at its entrance by Wade Point lighthouse, which lies 4 miles
westward of North River entrance. The deeper entrance is east-
ward of Wade Point lighthouse; but with a smooth sea vessels
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of 7 feet draft can cross the shoal westward of the lighthouse, taking
care, however, to give Wade Point a berth of over 1 mile, or to keep
Poquoson Point light bearing westward of 0° true (N. 34 E. mag.).
The river is more particularly described in connection with the inland
Passage on pages 137.

Flatty Creek, 3 miles westward of Wade Point, is 1 mile wide at its
mouth, but is shoal and only used by fishermen. There is 2 feet
of water over the bar and 3 to 4 feet inside.

Little River is on the north side of Albemarle Sound 10 miles west-
ward of Wade Point lighthouse. The channel is about 14 mile wide
between the shoals at the entrance, and is buoved. The river has a
general northwesterly trend to the village of Nixontgn, which is on
the east bank 7 miles above the entrance. About 714 feet is the
deepest draft that can be taken up to the village. Spits, with little
water over them and generally steep-to, make out some distance in
places from the shores and especially off the points.

DirecTrioxns.—Pass 100 yards eastward of the black buoy at the
entrance, steer 282° true (WNW. 15, W. mag.) and pass close west-
ward of buoy No. 2. Then keep near the middle of the river until
abreast the point on the east bank just above Trueblood Point, and
then favor the eastern bank to Nixonton.

Approaching from westward pass 14 mile southward of Reed
Point light and steer 52° true (NE. by E. mag.) until up with
the horizontally striped buoy lying southward of the entrance. Pass
200 yards eastward of this buoy, and steer about 344° true (N. by
W. mag.) with the black buoy at the entrance on the port bow. Then
follow the directions in the preceeding paragraph.

Perquimans River is on the north side of Albemarle Sound, its en-
trance lying 8 miles northwestward of Reeds Point light. For a
distance of 10 miles to the town of Hertford the river is from 34
to 114 miles wide and has a navigable depth of 9 to 11 feet. The
river then becomes narrow and crooked, but is navigable for vessels
of 7 feet draft to the closed bridge at Belvidere, about 12 miles
above Hertford. A drawbridge crosses the mouth of the narrow
part of the river at Hertford, and the wharves of the town are above
the bridge. The Norfolk Southern Railroad crosses the river over a
drawbridge 1 mile above the town. The town ships some lumber by
railroad and barges. Gasoline and other supplies can be obtained.
There is a gasoline towboat. )

Digrecrions.—Pass about 34 mile southwestward of Reeds Point
light and steer about 302° true (NW. 34 W. mag.) for 434 miles to
buoy Neo. 1, lying near the middle of the entrance to the river. Or,
approaching from westward, pass 14 mile southward and eastward
of the horizontally striped buoy lying southward of the entrance,
and steer 1° true (N. 14 E. mag.) with buoy No. 1 on the port bow.

Pass about 100 yards northeastward of buoy No. 1 and steer 296°
true (NW, by W."14 W. mag.) for 214 miles with Grassy Point a
hTttle on the port bow to a position 150 yards northeastward of buoy
No. 8. Then steer 285° true (WNW. 14 W. mag.) for 134 miles to a
position 200 vards southwestward of Grassy Point light. Then steer
312° true (§W 14 N. mag.) for about 5 miles, heading for Ferry
Point whieh shows as a wooded head on the northeastern side of the
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river. Anchor about 300 yards southwestward of Ferry Point in a
depth of about 9 feet. There is not room for anchorage above this
point.

The entrance to the narrow part of the river at Hertford is through
a dredged channel 200 feet wide and 9 feet deep, which has a 301°
true (NW. 34 W. mag.) direction, the middle of the channel lying 200
yards from the point on the west side below the bridge. When on
the line of the face of the bulkhead below the bridge, the course should
be changed for the draw. Go through east draw. There are stumps
on both sides of the dredged channel. A black buoy marks the edge
of shoal on the west side.

Yeopim River is 514 miles westward of Perquimans River. 1t is
shoal and unimportant. There is 4 feet of water over the bar between
Batts Island and Drummond Point. Some logging is done along the
south shore.

Edenton Bay is a small bay on the northern side near the western
end of Albemarle Sound, about 2 miles westward of the railroad trestle
which crosses the sound. The entrance and channel are marked by
buoys and range lights. The depth in the channel is 814 to 10 feet,
partly obtained by dredging. The large water tank just westward of
the rear range light is the most prominent object seen from the sound.
A brick chimney near the front range and a water tank on the east
side of the bay are also prominent.

Edenton is a town at the head of the bay about 114 miles above the
entrance; it has railroad communication with Norfolk and the
south, and small steamers trade to points in the sound and its tribu-
taries. Some lumber is shipped by railroad and in barges. A tow-
boat is stationed here. Supplies, ice, gasoline, coal, and water can
be obtained. The river water is fresh and suitable for boilers. The
wharf on which the front light is located has but little water along-
side. Vessels can go to the wharves just westward of the range, and
also to the railroad wharf at the northwest end of the harbor. The
railroad wharf now in use is at the northeast end of the harbor, and
is reached through a channel about 100 feet wide.

The inner anchorage, which is small and has a depth of 9 feet, is
close eastward of the range line and about 250 yards southward of
red buoy No. 6. The larger anchorage is on the west side of the
range line and about midway between red buoys Nos. 2 and 4.

Pembroke Creek enters from the westward into Edenton Haror. A
fish commission hatchery is located about 14 mile from its mouth, to
which 5 feet can be carried. The creek is navigable for 8 miles to
‘Wildcat bridge. .

Direcrions.—From the lift draw in the trestle crossing Albemarle
Sound steer 333° true (NN'W. mag.) for nearly 3 miles, with buoy
No. 2 at the entrance of Edenton Bay on the starboard bow. When
the Edenton Harbor range lights, which show just eastward of 2
prominent water tank, are in line, bearing 14° true (N. by E. 34 E.
mag.), steer for them and be guided by the range and buoys until up
to the wharves. _ : _ ‘

Chowan River empties into the western end of Albemarie Sound
from northward, and with its tributaries is one of the largest rivers
in North Carolina. For a distance of 17 miles above its mouth the
river has an average width of about 114 miles. In this part.of the
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river large areas of tree stumps, many of which are under water, are
generally found on the shoals; Stumpy Reach is the name applied
to.the worst place between Colerain Landing and the mouth of Ben-
nett Creek, a distance of 6 miles, where stumps occur on shoals with
depths of about 12 feet or less. Above this the river is much nar-
rower, but has a good channel with a depth of 9 feet for 50 miles above
its mouth. Colerain Landing is on the west bank 12 miles above the
entrance. The village of Colerain is on the hill 145 mile iniand.
Winton, a small town, is on the west bank of the river about 37 miles
above its mouth. Regular water transportation is maintained between
Edenton and Tunis at the Atlantic Coast Line crossing 214 miles
below Winton.

Meherrin River joins the Chowan from westward about 214 miles
above Winton. The river is navigable for vessels of about 7 feet
draft for a distance of 914 miles to the village of Murfreesboro. The
width of the river is 100 to 350 feet. There are five small pile wharves
on this river. There are no railroad connections with any of them,
but ordinary county roads extend to them.

The junction of the Blackwater and Nottoway Rivers is about 13
miles above Winton. Blackwater River is navigable for vessels of 8
feet draft for a distance of 11 miles to the bridge at the town of
Franklin. The width of the river is 100 to 250 feet.

_Nottoway River is navigable for vessels of 8 feet draft when the
river is not low for a distance of 13 miles to Munrce Ferry. A draft
of 4 to 5 feet can be taken up to the ferry at any time of the year. The
head of navigation for vessels is at the closed bridge of the Seaboard
Air Line Railroad, 414 miles above Munroe Ferry. Above this bridge
navigation is limited by bars, snags, and closed bridges to flatboats
and rafts of 2 feet or less draft.

Direcrions—Owing to the large areas covered with tree stumps,
which are 4 to 5 feet under water, 1t is advisable for a stranger to take
a pilot at Edenton or at the mouth of the river.

Salmon Creek is a small stream emptying into Chowan River close
to Albemarle Sound. Avoca, a postoffice, i1s 1 mile from its mouth.
A boat line runs to Edenton. The entrance of the creek is a good
harbor for small boats of 6 feet or less draft.

_Roanoke River empties into the southwestern end of Albemarle
Sound. The shallow bight at the mouth of the river is known as
Batchelm's Bay, and near its eastern part, off the mouth of the river,
15 Roanoke River lighthouse. There are stumps on the shoals at the
mouth of the river. Roanoke River from the confluence of Staunton
and Dan Rivers is 170 miles long to its mouth, and is the approach to
a2 number of small towns and villages to which steamboats run. The
Tiver is navigable eight months of the year for vessels of 8 feet draft
to Palmyra. A depth of 10 feet at low water can be taken up to Ham-
ilton all'the year and 3 feet to Weldon, the head of navigation. '

The principal landings on the river and their approximate dis-
tances above its mouth are: Plymouth, 6 miles; Jamesville, 1514 miles;
Williamston, 31 miles; Hamilton, 54 miles; Palmyra, 72 miles; Edwards
Ferry, 90 miles; Halifax, 102 miles, and Weldon, 112 miles.

he river is subject to frequent and sudden freshets, which over-
flow large areas of the lowland on both of its banks. Sailing vessels
seldom g0 above Plymouth unless they are towed, the upper part
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of the river, on account of its width and crooked course. being navi-
gated by steamers. It is advisable for a stranger to take a pilot at
Edenton. .

Direcrions.—After passing through the draw of the trestle across
the sound steer 254° true (W. by S. mag.) for the can buoy in
Batchelors Bay. From this point vessels approaching the limit of
draft are advised to take a pilot. They may be obtained at Edenton.

Mackey Creek is on the south side of Albemarle Sound just west-
ward of the railroad trestle which crosses the sound. A channel 140
feet wide and 9 feet deep was dredged through the bar at the
entrance, but it has narrowed and shoaled a little. It is marked on
each side by rows of piles. There are stumps in places on the shoals
at the mouth of the creek. Mackeys is a post village 145 mile above
the entrance. A railroad bridge (width of draw 35 feet) crosses the
ereek just inside the entrance and a highway bridge (width of draw
31 feet) crosses at Mackeys. The creek is navigable for vessels
to a closed bridge 8 miles by water or 3%% miles by land above
Mackeys; to this bridge the creek is 180 to 90 feet wide and 20 to
12 feet deep. Above this bridge to a dam at the post office of Roper,
a distance of 214 miles by water or 14 mile by land, the creek is 90
to 30 feet wide and 12 to 3 deep.

Bull Bay is the western part of the bight in the south shore of
Albemarle Sound southeastward of Laurel Point lighthouse. A
buoyed channel leads through the shoals which obstruct the entrance,
but a stranger should sound out the channel before attempting it.
Several small creeks empty into the western side of the bay, none
of which is navigable for boats. A channel, with a depth of 8 feet
Whelrix the water is high, leads through flats to the entrances of these
creeks,

Scuppernong River empties into the eastern end of Bull Bay from
southeastward. This river has been improved and is navigable for
vessels of 7 feet draft a distance of about 20 miles to Spruill Bridge,
and 5 feet can be carried 214 miles farther to the head of navi-

ation at the town of Cherry. Columbia, to which a draft of 10
eet can be taken, 1s a village 414 miles above the mouth of the
river. Columbia has communication by railroad and steamer, and
some supplies, anthracite coal, and gasoline can be obtained. Storm
warnings are displayed. :

Four drawbridges cross the river between Columbia and Cherry.
the two at Columbia having clear openings 39 feet wide, and those
above 30 feet. A closed bridge 6 feet aﬁf)ve low water crosses at
Cherry. A channel 150 feet wide and 10 feet deep- leads through
the bar at the entrance from Bull Bay. This channel is marked
by buoys and range lights. The buoy at the entrance of the channel
lies 434 miles 134° true (SE. 14 5. mag.) of Laurel Point lighthouse.

DirecrioNns.—Having come up on to the entrance range (see pace
144) steer 132° true (SE. 14 S.mag.) through the dredged cut keeping
Scu rnong River range lights in line ahead, and passing the buoys
marking the eastern side of the cut at a distance of about 75 feet. Pass
100 feet northeastward of the front light, and steer 112° true (SE.
by E. 54 E. mag.) for 114 miles. Round the point on the southwestern
bank in mid-channel, slightly favor, if either, the west bank until the
reach eastward is open, avoiding two shoals just before reaching the
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change of course, and then pass in mid-channel northward of the old
mill.  Then favor the north bank, round the next point in mid-chan-
nel, and then favor the east bank to the draw of the highway bridge,
which is close to the bulkhead at Columbia.

Alligator River is on the south side of Albemarle Sound, 11 miles
westward of Croatan lghthouse. The entrance is full of shoals
through which there is a channel, with a depth of 10 feet, marked by
a buoy and Alligator River light. For a distance of about 18 miles
above its mouth the river has a south direction, is 2 to 38 miles wide,
and has general depths of 8 to 11 feet. Above this the river has a
length of about 24 mailes, is narrow and crooked, and has a depth of
¢ feet or more nearly to its head, its upper part, however, being too
narrow to turn in. ogs are towed from the river in barges and rafts.
On the eastern side just inside the mouth of the river is the entrance
to East Lake and South Lake, which have general depths of 6 to 8
feet. East Lake post office is a small settlement 314 miles southward
of Alligator River light. It has boat communication with Manteo.

Little Alligator River empties into Alligator River from westward
Just inside the entrance. This river has a narrow, crooked channel
with a depth of 614 feet. Fort Landing is a post village on the west
bank of Little Alligator River about 2 miles above the mouth. A
draft of 5 feet can be taken about 4 miles above Fort Landing.

From Whipping Creek there is a boat passage 14 miles long to L.ong
Shoal River.

Direcrions.—Having come up to a position 34 mile westward of
Middle Ground buoy (see page 143 and 144), steer about 181° true
(S. 144 W. mag.), and pass about 300 yards eastward of Alligator
River light. Then steer 198° true (SSW. mag.), passing about 145 mile
0}111" Sangy Point and westward of Sandy Point Shoal, and be guided by
the chart.

CROATAN AND ROANOKE SOUNDS.

Croatan Sound, west of Roanoke Island, connects Albemarle and
Pamlico Sounds, and is used by vessels bound through the sounds.
A channel of 12 feet has been dredged through Croatan Sound and is
well marked. Strangers should not attempt to pass through Croatan
Sound at night. Fish stakes and nets are numerous in season, espe-
ctully at the northern and southern ends of the sound. For direc
tions see page 151. . ) .

‘Roanoke Marshes is the name applied to the point and fishing sta-
tion westward of Roanoke Marshes lighthouse. A crooked _slough,
from 50 to 100 yards wide, leads in a north and south direction
across the point, and the fishing station with a number of small
wharves is on this slough. A small vessel can enter either end of
the slough and make fast to the steep banks or at the wharves, with
good shelter. The least depth at either entrance is 7 feet, and the
depth in the slough varies from 12 to 16 feet. DBoth entrances are
sometimes nearly blocked by fish stakes, but there is a narrow, clear
Passage. The north entrance is westward of the islet lying north-
ward of the island on which the huts are located. A mid-channel
tourse should be followed in the Slough& agd .c?re ‘is required when
Passing the opening between the islet and the island. .
here is a?gmdgMat harbor in Peter Mashoes Creek, west-north-
westerly of Croatan lighthouse. Gasoline and some supplies can be
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obtained at Mashoes, just inside the entrance. Gasoline may be ob-
tained at Manns Harbor, westward of Blockade Shoal light.

Wanchese is a post village near the south end of Roanoke Island,
and has a landing near the mouth of Oyster Creek, 234 . miles north-
eastward of Roanoke Marshes lighthouse. There are stores. and
gasoline is obtainable. There is telephone communication from the
dock. There is a railway on the creek for hauling out boats of 4
feet draft and 50 feet length. To enter bring Oyster Creek lighted
beacon on range with Bodie Island lighthouse (high tower on out-
side beach) and pass 200 yards southward of the beacon. There is
9 feet off the end of the dock. There is a good anchorage for small
craft.

Roanoke Sound lies between Roanoke Island and the outside beach
(Bodie Island) which separates it from the ocean. A depth of 514
feet can be carried from Albemarle Sound, through the northern part
of Roanoke Sound. and through a dredged channel, 100 feet wide.
into Shallowbag Bay to the wharves of the village of Manteo.
Shallowbag Bay 7s a good anchorage for small eraft of less than ¢
feet draft. There is communication by steamer with Elizabeth City
and by power boats with the neighboring villages, and facilities for
hauling out vessels of 20 tons weight and 4 feet draft.

Nags Head is a summer resort on the east side of Roanoke Sound.
eastward of the north end of Roanoke Island. There is a depth of ¢
feet at the end of the wharf.

There is a narrow channel, through which a draft of 4 feet can be
carried close to the eastern side of Roanoke Island from Shallowbag
Bay to Pamlico Sound. Tt is marked at its southern end, but is used
considerably by local boats. The best water lies 150 yards off the
island from Shallowbag Bay to the mouth of Broad Creek, and about
34 mile off from the south side of Broad Creek to the south end of
the island.

Tides in Croatan and Roanoke Sounds depend entirely on the winds
which may, under exceptional conditions, lower or raise the level as
much as 114 feet from the normal; easterly winds lower the water
and westerly winds raise it. Strong northerly or southerly winds
produce currents, which are especially marked when the wind shifts
suddenly to the opposite point.

DirecrioNs.—7'0 enter Roanoke Sound from northward, pass
northward of Collington Island Shoal light at a distance not greater
than 14 mile, and steer 101° true (ESE. 14 E. mag.) for 5 miles to
Nags Head light,” giving Roanoke Island a berth of over 54 mile
Pass northward and close eastward of Nags Head light and steer
about 162° true (S. by K. 14 E. mag.) for 115 miles to Baum Point
light. Pass 50 feet eastward of the light and steer about 217° true
(SW. 14 8. mag.) for 34 mile, then steer westward, passing close
southward of a local beacon, and then northwestward to the wharves.
The channel is sometimes marked by bush stakes in addition to the
lights. Strangers of 4 feet or less draft should have no trouble in
entering. - Anchorage can be had southeastward of the wharf at s
distance not greater than 14 mile; also in the bay between the wharf
and Ballast Foint. A channel 100 feet wide has been dredged along
the wharves, S _ o o ’ '
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Pamlico Sound is the largest body of water in North Carolina, and
is separated from the Atlantic by a narrow beach extending from
Bodie Island lighthouse to Cape Hatteras, a distance of about 35
miles, and thence in a west-southwesterly direction for about 35
miles. From Croatan Sound to the mouth of Neuse River the dis-
tance through the middle of Pamlico Sound is about 65 miles; the
greatest width of the sound is about 24 miles. Oregon, New Hat-
teras, and Ocracoke Inlets pierce the narrow beach, giving access to
the ocean; but all are blocked by inside bars with little depth over
them. They are described in another part of this volume.

'The northern and western shores of the sound are irregular, being
broken by numerous small bays and by two large rivers, Pamlico
River and Neuse River. The general depth of water in the middle
of the sound is between 3 and 4 fathoms, but shoals in many places
extend miles from the shore; northward of Ocracoke Inlet. Bluff
Shoal, with 7 to 12 feet over it, extends completely across the sound.

Strong winds from any direction raise in the exposed parts of the
sound, a short, choppy sea, uncomfortable to small craft and even
dangerous to open boats; but protected anchorage for small craft
may be found in the many bays along the northern shore and along
the southern shore in several sloughs which lead to sheltered berths in
the lee of shoals. Middleton Anchorage and the anchorage in the
bight formed by the hook of Royal Shoal can be made either day or
night and are used. _

Tides except at the inlets, where there is a rise and fall of about 2
feet, are due entirely to winds and are small, except under the in-
fluence of strong winds. Easterly and westerly winds produce the
greatest change in water level, which rarely exceeds 2 feet. There
are no noticeable currents except in the vicinity of the inlets.

Directions, CroaTaAN aAxD PaMmrLico SounNps.—From Croatan light-
house to mouth of Neuse River, having come through Albemarle
Sound as directed on pages 143 or 144 and being 125 vards westward
of Croatan lighthouse (white house on pile, fixed white, red sector;
fog signal bell), steer 135° true (SE. 14 S. mag.) for 414 miles to a
position westward of a red nun buoy 1% mile south-southeastward of
Blockade Shoal lighted beacon, passing westward of a number of red
spars and the lighted beacon. This course is through a dredged
channel 12 feet deep. Then steer 168° true (S. 15 E. mag.) for 5 miles
through a dredged channel marked on its eastern edge by red spar
buoys, to a position 50 to 100 yards eastward of Roanoke Marshes
Lhighthouse. .

Then bring Roanoke Marshes lighthouse astern on a 177° true
(8. 14 W, mag.) course, passing eastward of a horizontally striped
huoy and well westward of another horizontally striped buoy, and to
n position between a red and a black buoy 134 miles southward of the
lighthouse. Then steer 167° true (S. 54 E. mag.) for 514 miles, giving
the shore a berth of about 1% miles, until Stumpy Point bears 254
true (W, by S. mag.). Then steer 178° true (S. 14 W. Tm?,g.) for
10 miles until Long Shoal lighthouse bears 310° true (NW. mag.)
distant 284 miles. | —

Then make good a 225° true (SW. 14 W. mag.) course for 2714
miles to @, position 14 mile southward of Bluff Shoal lighthouse.
Then make good a 246° true (WSW. 14 W. mag.) course for 12 miles
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to a position 14 mile southward of Brant Island Shoal lighthouse.
Then make good a 259° true (W. 34 S. mag.) course for 1014 miles to
a position 1 mile westward of Point of Marsh light to the mouth of
the Neuse River. On this course Neuse River lighthouse (house on
piles) should be picked up ahead with Point of Marsh light a little
on the port.

Leng Shoal River is a good anchorage for vessels of 8 feet or less
draft. The entrance, which is about 1145 miles wide, lies on the north
shore of Pamlico Sound, 714 miles westward of Long Shoal light-
house. Shoals with 1 to 2 feet over them lie on either side of the
entrance and break the sea from southward. The channel has =z
depth of 9 feet to an anchorage above buoy No. 2, a depth of about
7 feet for 1145 miles, and 5 feet for a distance of 3 miles above buoy
No. 2. The eastern point of Pingleton Shoal is marked by a lighted
beacon, and the points of the shoals in the entrance are marked
by buoys. and a stranger should have no difficulty in entering during
the daytime.

Direcrions.—From eastward give Long Shoal lighthouse a berth
of 214 miles when southeastward of it, and when it bears 321° true
(NW. by W. mag.) steer 282° true (WNW. 15, W. mag.) for 9 miles,
or vessels of 7 feet or less draft with a smooth sea can cross Long
Shoal about 34 mile northwestward of the lighthouse, and from a
position 34 mile westward of the lighthouse steer 272° true (W. 54
N. mag.) for 7 miles with the lighthouse a little on the starboard
quarter. Either course will lead to a position 84 mile southward of
red buoy No. 2 on the eastern side of the entrance.

Then steer 344° true (N. by W. mag.) and pass 200 yards west-
ward of buoy No. 2 and the same distance eastward of black buoy
No. 8. The course continued will lead in the best water until above
the shoal which makes off from the eastern shore northward of Pains
Bay, and then keep near mid-river. Anchor on the sailing line, the
depths shoaling from 11 feet abreast buoy No. 2 to about 814 feet
abreast buoy No. 8. Vessels of a greater draft than 7 feet should not
go above buoy No. 8. There is also good anchorage, exposed only to
southeasterly winds, southward of buoy No. 2 and eastward of
Pingleton Shoal.

From westward pass 14 mile southeastward of Gull Shoal licht-
house and steer 25° true (NNE. 54 E. mag.) for 1134 miles. Pass
about 84 mile southeastward and eastward of the lighted beacon
marking the southerly end of Pingleton Shoal, and steer about 330°
true (NNW. 14 W.mag.) for 134 miles to a position 200 yards west-
ward of red buoy No. 2. Then steer 344° true (N. by W. mag.) as n
the preceding paragraph. . _

Cape Channel, leading from Pamlico Sound through the shoals west-
ward of the outer beach, separating the sound from the ocean, leads
to the town of Buxton, 2 miles northward of Cape Hatteras. The
channel is used a great deal by local fishermen. Buxton and Frisco
are small towns near Cape Hatteras. There are no wharves, and
anything but a light draft boat has to anchor wel offshore. The
channel for a distance of 3 miles from the entrance light has a depth
of 8 feet or more. : _
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Direcrions.—From a position 234 miles eastward of Long Shoal
lighthouse make good a 180° true (S.145 W.mag.) course for 1334
miles to a horizontally stripped can buoy, or from Bluff Shoal light-
house a 70° true (ENE. %If)ﬂ. mag.) course for 21145 miles will lead to
the same buoy. Then steer 133° true (S¥. 34 S. mag.) for 214 miles
to a position 100 feet southward of North Point light (black slatted
pile structure). Round the light and steer 35° true (NE. 34 N. mag.),
passing a black spar, to a position 75 feet northward of Muddy Slue
light ﬁ‘ed slatted structure). Then steer 98° true (ESE.34 K. mag.)
and be guided by the buoys. The best anchorage is just eastward
of Mid-Channel can buoy, but there is a smaller anchorage inshore
of the black and white nun buoy near the ice house.

Far Creek just northward of Middleton anchorage, leads to Engle-
hard, where gasoline may be obtained. The mouth of the creek is
marked by a lighted beacon. TFour feet can be carried to the landing.

Middleton Anchorage is a broad, open bight In the northern shore
of Pamlico Sound, about 6 miles northward of Gulf Shoal lighthouse.
The anchorage has depths of 9 to 13 feet and is sheltered from east-
ward by (Gibbs Shoal, which has from 1 to 4 feet over it. There is
no shelter from southeasterly or southerly winds. The anchorage is
large and easy of access, and is used to some extent by tows and other
vessels, Middleton is situated a short distance inland from the an-
chorage and is reached by light-draft boats by going up Middle Creek.
Vessels must pass south of the black buoy on the southeast end of
Gibbs Shoal in entering.

DirecTioNns.—From northeastward.—From a position 234 miles
southeastward of Long Shoal lighthouse steer 250° true (WSW. 54
W. mag.) for 13 miles; or, vessels of 7 feet draft with a smooth sea
can cross Long Shoal about 34 mile northwestward of the lighthouse,
and steer 238° true (SW. by W. 54 W. mag.) for 12 miles. Either
course will lead to a position 14 mile southward of the black buoy
on the southeasterly end of Gibbs Shoal. Then steer about 265°
true (W. mag.) for 1 mile, and then steer 310° true (NW. mag.).
Anchor about 34 to 1 mile from shore in a depth of 11 to 12 feet.
On all sides of the anchorage the shoals rise abruptly from depths of
9 to 11 feet.

From westward.—Passing about 145 mile eastward of Gull Shoal
lighthouse, a 350° true (N. 1%, W. mag.) course will lead to the
anchorage. " X

A¢ night.—Pass well southward of Gibbs Shoal, and bring Gull

Shoal light astern on a 354° true (N. 14 W. mag.) course, which will
lead to the anchorame. The low, marshy shore, which extends long
disi'i?nces tn front of the woods in places, does not generally show at
night.
. Small vessels of less than 5 feet, in rough weather, prefer to pass
inside of Gull Shoal lighthouse if bound southwestward from Middle-
ton anchorage, by entering Wyesocking Bay (see Ii) —), then_pass-
lnﬁ: westward of (Gull Rocks, between them and Hog Island Point,
Where there ig 5 feet of water. - .

Wyesocking Bay makes into the north shore of Pamlico Sound
northwestward of Gull Shoal lighthouse. It isa convenient anchor-
age for small craft of 6 feet or less draft when following the north
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shore of the sound. The entrance is obstructed by shoals, through
which a buoyed channel leads into the bay northward of Gull Shoal.
Gull Rock, which just shows above water, is a part of the shoals on
the south side of the bay. Buoy No. 2 at the entrance lies 134 miles
319° true (NW. 34 N. mag.) of Gull Shoal lighthouse. Anchorage
in 10 to 11 feet can be had 14 to 1 mile northwestward of this buoy,
on the west side of a shoal with about 4 feet over it which extends
from the buoy to the shore.

A canal dug to 6 feet leads from Old Bay, an arm of Wyesocking
Bay, to Nebraska, a village 2 miles inland, where gasoline and sup-
plies may be obtained.

A canal leads also to Mattamuskeet Lake in the interior.

Direcrrons.—To enter the bay pass about 200 yards southward of
buoy No. 2 and steer 277° true (W. by N. mag.) for 114 miles to a
position 100 yards southward of buoy No. 4. Then steer 305° true
(NW. 14, W, mag.) and anchor in 7 to 8 feet, 34 to 14 mile off the
west side of Long Point, with its southerly end bearing eastward of
108° true (ESIE. mag.). Above this anchorage the head of the bay
has depths of 3 to 5 feet.

The mouth of the canal to Nebreaska is marked by pile dolphins
on each side of the dredged channel leading to the cut in the marsh.
"The 305° course will lead a little south of the entrance.

Bluff Point, low and marshy, separates East Bluff and West Bluff
bays, two unimportant bights, southwestward from Wyesocking Bay.
Extending southward from Bluff Point is a large area of shoal water.
a tongue of which, called Bluff Shoal, extends across Pamlico Sound.
The soundings on it are from 7 to 12 feet and the best crossing 1+
marked by Bluff Shoal lighthouse (house on piles). A shoal with 4
feet of water over it lies 2 miles south-southwestward of Bluff Point.
It is marked by a nun buoy.

Juniper Bay makes into the north shore of Pamlico Sound 1%
mtiles eastward of Great Island. The entrance is about 114 miles
wide, but toward its head the bay narrows gradually and 8 miles above
the entrance it is a narrow, crooked stream. Shoals make off from
both shores, but the middle of the bay has a depth of 7 to 10 feet. At
the head of the bay is a boat canal which communicates with Matta-
muskeet Lake. There is considerable traffic to the farms on the bay
in small craft of 5 feet or less draft, which use the inside route through
Swan Quarter Narrows and Bay, and the canal to Deep Bay, in mak-
ing the passage to and from Belhaven.

Swan Quarter Bay makes into the north shore of Pamlico Sound
westward of Great Island. At its entrance the bay is about 2 miles
wide, but it contracts gradually toward its head, which is distant
about 414 miles above the entrance. - A depth of 8 to 11 feet can be
taken up to abreast the town of Swan Quarter through the chanuel.
’gé}:}iCh is marked by range lights and buoys. The bay is full of oyster
beds. . ' _ '

Great Island is low and grassy, and has a few houses at its northern
end. Swan Quarter Narrows, the channel northward of the island, 18
good for vessels of 6 feet draft. : o

A canal 50 feet wide and 6 feet deep connects Swan Quarter Bay
Vthh_. Deep Bay. From Deep Bay the canal trends 49° true ( NE. 34
E. mag.) through the land to Swan Quarter Canal light, passing
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northward of it, and then trends 80° true (E. 14 N. mag.) for Swan
Quarter range rear light to the channel of Swan Quarter Bay.

A canal 30 feet wide and 7 feet deep has been dredged 14 mile in
an east-northeast direction from Swan Quarter Bay to Swan Quarter.
The canal entrance is on the eastern side of the bay 114 miles above
Swan Quarter range rear light, and is marked by a lighted beacon
{(red structure) ; dredged material shows on the shore northward of
the canal entrance.

Direcrions.—Local vessels up to 6 feet draft use the canal to Deep
Bay (see below) in making the passage to or from points on
Pamlico River and Belhaven, and use Swan Quarter Narrows when
coming from or bound eastward. Strangers in vessels of deeper draft
should enter by the deeper channels which lead between the extensive
shoals southward of the bay. The following are directions from
eastward : :

Passing on either side of Bluff Shoal lighthouse at a distance of
about 14 mile, bring it astern on a 296° true (NW.by W. 14 W. mag.)
course for 12 miles, passing 1 mile southwestward of Great Island
light (red and black pile structure)}. Pass 1 mile southwestward
and westward of Great Island, and steer 336° true (N. by W. 84 W.
mag.) on the line of the Swan Quarter range lights, passing close
to the perpendicularly striped buoy in the entrance. Pass 200 yards
eastward of the front light, steer 326° true (NNW. 14, W. mag.),
and pass about 200 yards south-southwestward and 150 yards west-
ward and northwestward of the rear light. Then steer 35° true
(NE. 14 N. mag.) for about 14 mile, and then follow the curve of the
channel northward and pass about 100 yards eastward of Buoy No. 3.

Anchorage in a depth of 11 feet can be had about 14 mile eastward
or northeastward of the front light; above the front light anchorage
can be selected in the channel, which is good for a depth of 8 feet
to buoy No. 3. .

Rose Bay makes into the north shore of Pamlico Sound at the en-
trance of Pamlico River. The entrance is about 134 miles wide,
bu_t shoals making off from both sides leave the channel about 54
mile wide. The depth in the channel is 9 feet or more for a dis-
tance of 4 miles above the entrance; the principal shoals are marked
by lights or buoys for this distance, above which_the channel is
narrow, crooked, and is good for a depth of 6 feet. Rose Bay, Deep
.Bﬂ}’q and the canal to Swan Quarter Bay form an inside route that
1s generally used by local vessels up to 6 feet draft. The canal is
described with Swan Quarter Bay. . _ )

_Dmecrions— Approaching from southward, bring Pamlico Point
lighthouse astern on a 3° true (N. 35 E. mag.) course; approachin
from westward give the shore a berth of 1% mile, and pass southwar
of the fish stakes on the shoals westward of the entrance. Pass 14
mile westward and 250 yar_ds northwestward of Judith Island light,
steer 55° true (NE. by E. 14 E. mag.), and leave buoy No. 1 about 50
yards on the port hand. When past this buoy steer 27° true (NNE.
?é' E. mag.) and be guided by the buoys; anchor southward of buoy
No. 3.

To Deep Bay.—From buoy No. 1 steer 75° true (E. by N. mag.)
for 1 mile, and then steer 122° true (SE. 34 E. mag.) for 114 miles to

108136°—22——11
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a position 250 yards southward of Uﬁaper Island Point light. A 93~
true (E. 35 8. mag.) course will then lead to the entrance of the canal
which leads to Swan Quarter Bay. A lighted beacon is to be left to
starboard in entering the canal.

Mouse Harbor, Big Porpoise Bay, and Middle Bay are small, shallow
bays on the western side of Pamlico Sound between Pamlico Point.
at the entrance of Pamlico River, and Jones Bay. There are no
aids to assist a stranger. They are frequented only by the boats of
local fishermen.

Jones Bay makes into the western shore of Pamlico Sound just
northward of the entrances of Bay and Neuse Rivers. The bwxy is
navigable for vessels of 7 feet draft for a distance of 5 miles above its
mouth. The entrance is somewhat obstructed by shoals, through
which a buoyed channel leads into the bay. On the north side, near
the head of the bay, is the post village Hobucken, the small-craft
landings for which are in the cove 34 mile above Drum Creek. When
the water is high small boats can be taken through the old canal from
Ditch Creek to Bay River.

DirecrioNs.—Irom eastward.—With a smooth sea a depth of ¢
feet can be taken across Brant Island Shoal by passing about 250
yards southward of Brant Island Slue light pile structure on a
southwesterly course. From a position 145 mile southwestward of
this light steer 280° true (WN%V. 34 W. mag.)- for 6 miles, and
pass about 200 yards southward of buoys Nos. 2 and 4. Or, from a
position 14 mile southwestward of Brant Island Shoal lighthouse
make good a 289° true (WNW. mag.) course for 1034 miles and pass
34 mile southward of buoy No. 2 and 200 yards southward of buoy
No 4.

Round buoy No. 4 at a distance of 200 yards, steer 33° true (NE.
84 N. mag.), and pass 200 yards southward and eastward of buoy
No. 1. Anchor 34 to 145 mile northwestward of buoy No. 1, above
which there are no aids. About 1 mile above buoy No. 1 a spit
extends nearly halfway across the bay from the point on the south-
wesi(:jll side of the entrance, and otherwise the channel is near the
middle.

From westward.—Avoid the shoal, which extends over 1 mile
southeastward from Bay Point; Be Point light is on its southerly
end, and the shoal extends a short distance eastward and nearly %
mile northeastward from the light. A 317° true (N'W. 14 N. mag.)
course, heading for the westerly point at the entrance of Jones Bay.
will lead eastward of this shoal and u{;) to buoy No. 4.

Cedar Island Bay is a large, irregularly shaped body of water mak-
ing into the western shore of Pamlico Sound southward of Neuse
River entrance. The shores of the bay and its numerous branches
are marshy, and it is of no importance except for its oyster beds. A
depth of 9 feet can be taken into the principal arms of the b2y
through narrow and crooked channels. Cedar Island Bay light marks
the northwest side of the channel at the entrance of the bal:
and is located in a depth of 8 feet on the end of the shoal which eX-
tends south-southeastward from Swan JIslands. From the south
branch of the bay next eastward of Long Bay there is a canal dredged
to 6 feet deep and 60 feet wide into Thoroughfare Bay and thence
into Core Sound. " '
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Royal Shoal.—Tn the bight formed by the hook of Royal Shoals ves-
sels and tows sometimes anchor when the sea is too rough to make
headway in the sound. The shoal, which has from 2 to 4 feet over
it, and is bare in one place, breaks the sea so as to leave comparatively
smooth water at the anchorage. The depth is 9 to 14 feet and the
holding ground good.

DirecrioNns.—From the vicinity of Bluff Shoal lighthouse pass
1, mile northward and westward of Northwest Point Royal Shoal
unused lighthouse and then steer about 198° true (SSW. mag.).

When Southwest Point Royal Shoal lighthouse bears 130° true
(S£.mag.), steer 142° true (SE. by S. mag.), and give the light-
house a berth of about 34 mile in rounding it until it bears westward
of north.

Pass 14 mile eastward of the lighthouse on a north-northeasterly
course ; anchorage can be selected from 34 to 114 miles eastward or
northeastward of the lighthouse in a depth of 10 to 14 feet.

Core Sound is a narrow and shoal body of water extending along
and just inside the beach for a length of 27 miles. from the southwest
end of PPamlico Sound to a point inside Cape Lookout. At its western
end Core Sound joins a similar body of water, known as Back
Sound, and a narrower body, north of Harkers Island, known as The
Straits, both of which connect with Beaufort Harbor and Inlet,
forming an inland waterway for boats of 4 feet draft between
Pamlico Sound and Beaufort Harbor, about 5 miles shorter than
the deeper route by way of Neuse River and Adams Creek. Core
Sound varies in width from 2 to 3 miles, and has a general south-
westerly trend. It is nearly filled with shoal banks, over which
the depth ranges from 2 to 4 feet; but a channel, from 7 to 10
foet deep, winds through the sound and is continuous except at three
places, where bars of 5 feet depth must be crossed. These bars are
situnted as follows: Harbor Island Bar, at the entrance of Pamlico
Sound ; Piney Point Bar, off Piney Point, about 15 miles down the
sound ; and Yellow Shoal, off Bells Point, 6 miles farther southwest-
ward,

Wainwright Slue is a small anchorage at the entrance to Core Sound
about 1 mile eastward of Harbor Island Bar lighthouse. It is marked
by two buoys, and shelter from the sea is afforded by the surrounding
shoals, which have from 2 to 3 feet over them. The depths range
from 9 to 19 feet, and vessels anchor in the entrance, or farther in so
as to get the best protection from the sea. .

Thoroughfare Bay, on the north side of Core Sound, is connected
With Cedar Island Bay by a canal 6 feet deep, and this forms a boat
Toute into Pamlico Sound near the mouth of Neuse River. ]

Back Sound trends about westward from Core Sound for 6 miles to

eaufort Harbor and varies in width from over 2 miles to 1% mile.
Passage to Core Sound, except for very light draft boats, is blocked
gz a s%eal at the junction of the two sounds, over which there is but

/2 feet of water. i
The Straits pierallel Back Sound north of Harkers Island and Mid-
dle Marshes, and offer a through deep passage from Core Sound to the
Wvestern end of Back Sound. The width is from 34 to 34 mile, but

the clear channel is only 100 yards at places.
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Marshallburg is a small town at the eastern end of The Straits.
There are wharves and gasolene can be obtained.

A channel 5 feet deep has been dredged through Taylors Creek
from Lenoxville Point, at the western end of The Straits, close along
the mainland inside a row of marshy islands to the wharves at
Beaufort. .

A mail boat passes through Core Sound, stopping at the principal
settlements, en route between Beaufort and Oecracoke.

Tidal currents of 1 to 2 knots may be found in the lower part of Core
Sound.

Directions (Pamlico Sound to Beaufort Harbor by way of Core
Sound).—'FThe depths in Core Sound are affected by the winds,
northerly and northeasterly winds causing high water, and westerly
and southwesterly winds low water. Four feet is the maximum draft
that can be carried through by a stranger. The route through Adams
Creek Canal is preferred.

The channel through Core Sound and The Straits is marked on
each side by lights on red or black structures. The red structures are
left to starboard and the black to port going westward. The aid:
must be relied upon to keep in the best water, and the following geu-
eral directions are intended only to assist in finding them. As a gen-
eral rule run from beacon to beacon. Chart 421 is the best guide.

From Long Shoal lighthouse steer 224° true (SW. 14 W, mag.) for
3234 miles to a position 14 mile northwest of Royal Shoal northwest
unused lighthouse (old tower), leaving Gull Shoal lighthouse 1%
miles to starboard and Bluff Shoal lighthouse 114 miles to port. Then
steer 197° true (S. by W. 73 W. mag.) for 9 miles to a position 6t

ards east-northeastward of Harbor Island Bar lighthouse with the

ighthouse ahead. The channel over Harbor Island Bar has a depth
of 4 feet and is indefinite. _

From Harbor Island Bar lighthouse the channel trends about 186°
true (S. 73 W. mag.) for 354 miles to East Drum Shoal light (black
structure), passing WGStW&I‘S of Harbor Island (marked by a housc)
and Goulds Lump light (black structure), there are a few stakes on
the east side of the channel; thence about 251° true (WSW. 55 W.
mag.) for 134 miles to West Drum Shoal light (black structure);
thence about 217° true (SW. 34 S. mag.) for 154 miles to Lewis Creek
light (black structure) ; thence 223° true (SW. 14 W. mag.) for 3%
miles to White Point light (red structure) ; Halls Point light is Jeft
14 mile to starboard on this course; thence 250° true (WSW, 34 W.
mag.) for 145 mile to Atlantic light (black structure) ; thence 222°
true (SW. 14 W. mag.) for 234 miles, passing Steep Point Light (red
structure) and to Mill Point light (black structure) ; thence 260° true
(W. 14 S, mag.) for 14, mile to Nelson Bay light (black structure);
and thence 220° true (SW. mag.) for 174 miles to Piney Point light
(black structure). . _

From Piney Point light the channel trends west-southwestward for
14 mile to Bretts Point light (black structure); and thence west-
northwestward and then southwestward over Piney Point Bar, where
it is marked by Bretts Bay light (red structure) and Kings Point
light (black structure). _ .
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IFrom Kings Point light the channel trends 203° true (SSW. 55
W.mag.) for 334 miles, passing Davis Shore light (red structure) and
to Davis Island light (black stru:ture) ; thence 243° true (WSW.
mag.) for 134 miles to Jarrets Bay lhight (black structure)’; and
thence 160° true (S. by E. 35 E. mag.) for 114 miles to Bells Point
light (black structure).

From Bells Point light the channel trends 247° true (WSW. 34 W,
mag.) to Straits Entrance light (black structure), and continues
westward through The Straits. The distance from Bells Point light
to The Straits is 2 miles, and thence through The Straits to the west
end of Harkers Islane is 314 miles. The channel is narrow but well
marked by lighted beacons on each side. Marshallburg is a small
town at the eastern end of The Straits. There are wharves, and gaso-
line can be obtained. From North River light (black structure
abreast the west end of Harkers Island) the channel crosses in a
south-southwest direction to Shepherd Shoal light (red structure) ;
thence westward to Middle Marshes light (red structure}).

From this point boats desiring to go to Beaufort Inlet can con-
tinue for 34 mile past Middle Marshes light, then steer about 243°
true (WSW, mag.) to Shackleford Point. Thence the channel trends
west-northwestward to the main channel of Beaufort Harbor and is
not marked.

But the more protected route, dredged to a depth of 5 fect and
width of 40 feet, leads through Taylors Creek, close along the main-
land to the wharves at Beaufort. The entrance is 14 mile north-
northwestward of Middle Marshes light, and is marked by a light on
the east side. Pass close westward of Middle Marshes light and
the light at the entrance and head for the wharf at Lenoxville Point
until close to it. From here the channel leads westward, close along
shore inside all of the islands, is marked by beacons at some of the
turns and by spoil banks in places, and is easily followed.

Pamlico River empties into the northwestern part of Pamlico Sound
from northwestward. The town of Washington, on the east bank, 31
miles above the entrance, is considered the head of navigation for
sailing vessels. A channel 200 feet wide and 915 feet deep leads
to the town, which ships lumber in barges and small schooners, and
supplies to the villages and settlements on the shores of Pamlico
Sound. There are marine railways at Washington, and bituminous
coal, gasoline, water, and ice can be obtained. The river is crossed
by three drawbridges at Washington. There is a relief station of
the Public Health Service, and storm warnings are displayed. The
water in the river above Core Point is usually fresh enough to use
in the boilers of steamers. .

Below Washington several navigable rivers and creeks empty into
If amlico River, the most important of which are Pungo River,
Goose Creek, South Creek, Bath Creek, and Durham Creek.

Pungo River empties into Pamlico River from northward about 4
miles above the entrance. The channel is well marked by buoys and
lights, and can be readily followed by a stranger for a distance of
15 miles. It then becomes narrow, but has a least channel depth of
about 8 feet to Leachville, 2 village 1814 miles above its mouth;
a drawbridge crosses the river at Leachville. A number of nav-
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igable creeks empty into Pungo River, from which logs are towed
to Belhaven. The most important are Pungo Creek and Slade Creek.

Slade Creek empties into Pungo River from eastward 4 miles above
Wade Point. A depth of 7 feet can be taken 2 miles above the
entrance, and 4 feet 1145 miles farther.

Pungo Creek empties into Pungo River from westward 114 miles
southwestward of Belhaven. A drawbridge crosses the narrow
part of the creek 214 miles above the entrance. A depth of 7 fect
can be taken just above the bridge, and 6 feet about 2 miles farther.

Pantego Creek empties into Pungo River from northward 8145 miles
above Wade Point. On the eastern bank, just inside the entrance of
the creek, is the town of Belhaven, which is the terminus of a railroad,
and ships lumber and oysters by rail and lumber in barges. The
channel of the creek has a depth of 9 feet to Belhaven and 8 feet
can be taken 214 miles above its euntrance. Gasoline, ice, water,
and generally some coal can be had at Belhaven. There is a depth
of 9 feet at the railroad wharf, and but little depth at the other
wharves. A drawbridge crosses just above Belhaven.

Goose Creek empties into Pamlico River from southward about 614
miles above its entrance. The entrance to the creek is obstructed by
shoals, through which a narrow but deep channel, marked by buoys
and Reeds Hammock light, leads into the creek, which has a channel
depth of 11 feet for a distance of 3 miles. Campbell Creek, Upper and
Lower Spring Creek, Eastham Creek, Snode Creek, and Dixon Creek are
navigable tributaries of Goose Creek. Logs are towed from the
creek. Reeds Hammock light, on the northwest side of the channel at
the entrance, is located in a depth of about 9 feet near the end of
the shoal which extends 14 mile east-southeastward from the western
point at the entrance. The shore eastward and westward of the
entrance should be given a berth of over 14 mile until the light bears
between south and west-southwest.

South Creek empties into Pamlico River from southward about 9 miles
above its entrance. Theé deeper entrance leads southward of Indian
Island and the shoal connecting the island with Hickory Point and
is buoyed. Indian Island Slue is a dredged cut, good for vessels of
feet draft, across the shoal between Indian Island and Hickoryv
Point. The course through the cut is 178° true (S. 14 W. mag.).
passing close to the two buoys which mark it, and about 100 yards
eastward of Indian Island Slue light. : '

South Creek has a least channel depth of 8 feet for a distance of
miles above Hickory Point. Aurora, a village on the railroad 62
miles above Hickory Point, is reached through a dredged channel
100 feet wide and %v feet deep. The dredged channel follows the
line of deepest water as shown on the chart, but local knowledge
is needed to carry the best water above Point of Marsh. ‘A draw-
bridge with a clear width of 2014 feet crosses the river just above
“Aurora, and a railroad bridge, which is practically the head of navl-
gation, crosses at Royal, 114 miles above Aurora. ' .

Bond Creek is on the south side of South Creek southward of Hick-
ory Point. It has a depth of 7 feet to the wharf at the sawmill and
post office of South Creek. To enter, pass northward and 14 mile
westward of buoy No. 1; then steer 207° true (SSW. 34 W. mag.)
for the entrance and be guided by the buoys to the whartf.
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North Creek empties into Pamlico River from northward about 12
miles above Pamlico Point lighthouse. Its buoyed channel is good
for a depth of 7 feet. Some lumber is shipped out.

Durham Creek empties into Pamlico River from southward about
1714 miles above its mouth and 214 miles westward of Rumley Marsh
licht. The creek is navigable for a draft of 5 feet nearly to Bonners
Bridge, a distance of 4 miles above its mouth. A sawmill and wharf,
with 6 feet at its end, are located on the west side 14 mile above the
entrance. There are no aids except a private beacon, which marks
the west side of the narrowest part of the channel at the entrance.

Bath Creek empties into Pamlico River from northward, 814 miles
northwestward of Rumley Marsh light. A draft of 614 feet can
be taken to the village of Bath, about 134 miles above its mouth, and
a draft of 5 feet can be taken about 4 miles above the entrance. A
drawbridge crosses the creek at the upper end of Bath. The most
difficult place in the channel to Bath is in the narrowest part of the
entrance, where a shoal which shows by the grass on i1t extends half-
way across from the west side, and rises abruptly from the channel.
The eastern end of this shoal is marked by a lighted beacon.

Blount Creek empties into Pamlico River from southward, 214
miles westward of Mauls Point light. A draft of 6 feet can be taken
into the creek, and 4 feet can be taken about 4 miles above the draw-
bridge which crosses about 34 mile above the entrance.

Tar River, which is the continuation of Pamlico River above
Washington, has a channel 3 feet deep to Greenville, 19 miles; 20
inches deep to Tarboro, 43 miles; and the river is clear of snags to
Little Falls, 77 miles. The head of navigation is Dunbar Bridge, 94
miles above Washington. Above Greenville to Fishing Creek the
river is navigable for light-draft steamers of 3 to 5 feet only 4 to 6
months during the winter season. Fishing Creek is a branch of Tar
River, 49 miles above Washington; is obstructed by a snag 2 miles
above its mouth and above it is in bad condition. Navigable stages of
3 to 5 feet are generally available for 4 to 6 months of the winter
season. :

Tides.—There are practically no tides, the variations in water level
being due principally to winds. Easterly winds cause high water
and westerly winds low water, the maximum variation with heavy
gales amounting to about 2 feet above or below the normal in the
lower part of the river and 3 or 4 feet, or even more at Wgshmgton.
Freshets of 10 to 20 feet occur in the upper reaches of the river above
Washington, but have little effect at and below the town.

Direcrions (Pamlico River to Washington) —Directions from
Croatan Sound through Pamlico Sound are given on page 151.

_From a position 14 mile southward of Bluff Shoal lighthouse steer
275° true (W. 34 N. mag.) for 1114 miles, passing 34 mile southward
of the horizontally striped buoy at the southeasterly end of Lower
Middle and 1 mile southward of the lighted beacon at the southwest-
erly end of Inner Middle. When this beacon is abeam, steer 308°
true (NW. 1, W. mag.) for 914 miles, passing 1% mile northeastward
of Pamlico Point Zig%thouse (house on piles; fixed white).

_ When Pamlico Peint lighthouse bears 176° true (S. mag.), steer
294° true (NW. by W. 14 ‘%‘ mag.) for 614 miles to a position 34 mile
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south-southwestward of Pungo River light (red and black slatted
pile structure). Then steer 284° true (%N W. 34 W. mag.) for 10
miles to a position 300 yards southward of Rumley Marsh light, red
slatted pile structure. Then steer 291° true (NW. by W. 34 V(? mag.)
for 4 miles to a position 14 mile northward of the black spar buoy off
Core Point. Then steer 286° true (WNW, %; W. mag.) for nearly 4
miles to a position 200 yards northward of Mauls Point light.

From a position 200 yards northward of Mauls Point light steer
281° true (WNW. 55 W. mag.) for 194 miles until abreast guoy No.
6, and then steer 297° true (NW. by W. 14 W. mag.) for 114 miles to
a position 300 yards southward of buoy No. 8. Then steer 315° true
(NW.34 N.mag.), pass a little over 14 mile off Hills Point, and
continue the course to a position 100 feet southwestward of Hills
Creek light (red structure), at the entrance to the dredged cuts.

Then steer 308° true (NW. 34 W. mag.) to a position 100 feet south-
westward of Fork Point light (red structure). Then steer 321° true
(NW. 7 N. mag.) for the high black water tank in Washington
showing midway between McWilliams Point Shoal light (red struc-
ture) and Rodman Point Shoal light (black structure), and pass
these lights at a distance of 100 feet. (In hazy weather a water tank
at Austin Point may be seen before the one in Washington.) From
a position 100 feet northeastward of Fodman Point Shoal light steer
309° true (NW. 14 W, maﬁi) and pass 100 feet northeastward of
Windmill Point Shoal lig (black structure). Then steer 326°
true (NNW. 14 W. mag.) for the draw, pass preferably through the
eastern opening, and continue the course to the wharves, which should
be followed at a distance of about 150 feet. Vessels should go to the
wharves. A dredged channel leads eastward from the main channel,
300 yards above Rodman Point Shoal light, thence parallel to the
shore to the dock of the chemical factory near Austin Point.

Direcrions (Pungo River to Belhaven).—Having followed the
directions from Pamlico River above, pass 15 mile northeastward of
Pamlico Point lighthouse and steer 310° true (NW. 14 W. mag.) for
7 miles to the middle of the entrance of Pungo River, or, coming
down Pamlico River, pass southward of the horizontally striped buoy
off Wade Point, and about 14 mile southward and eastward of
Pungo River light (on southeast end of shoal off Wade Point).

Then steer 344° true (N. by W. 14 W. mag.) for Woodstock Point
light and pass 14 to 34 mile westward of buoy No. 2 off Currituck
Point and 200 yards eastward of buoy No. 1 off Grassy Point. Then
steer 336° true (N. by W. 34 W. mag.) and pass 300 yards westward
of buoy No. 4. Then steer 349° true (N. 554 W. mag.) to a position
200 yards eastward of Woodstock Point light. Then steer 328° true
(Nl’i W 15 W. mag.), pass 250 yards westward of buoy No. 8, and to
a position 350 yards southwestward of Panfego Creek light (red
slatted structure). Then steer 319° true éNW. 34 N. mag.) for the
outer end of the upper wharf house of Belhaven; anchor in mid-
channel below the buoys, or continue past them and anchor in mid-
channe] just above the railroad wharf. : _ '

Bay River empties into the western part of Pamlico Sound from
westward, the entrance bei just north of the mouth of Neuse
River and about 5 miles north-northeastward of Neuse River light-
house. The entrance is marked by Maw Point Shoal and Bay Point
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lights. The channel for a distance of 11 miles above the entrance
is marked by buoys and lighted beacons, has a depth of 9 feet or
more, and can be readily followed. Above this point the channel is
a dredged cut 150 feet wide and 9 feet deep to a point 74 mile below
Stonewall, and thence 100 feet wide and 9 feet deep to Bayboro,
which is practically the head of navigation; the dredged cuts are
marked by range beacons, but some local knowledge is needed to fol-
low them. Vandemere is a village and railroad terminal, 8 miles
above the entrance of Bay River: there is a depth of & feet at the
end of the railroad wharf. Stonewall and Bayboro are villages,
with railroad communication, on the river 18 and 14 miles above the
entrance; lumber is shipped from the sawmills at these places, and
there is a fertilizer factory at Bayboro.

Direcrions—ZFrom ecastward.— With a smooth sea a depth of 6 feet
can be taken across Brant Island Shoal by passing about 250 yards
southward of Brant lsland Slue light on a southwesterly course.
From a position 14 mile southwestward ot this light steer 266° true
(W. mag.) for 6 miles; or, from a position 14 mile southwestward of
Brant Island Shoal lighthouse, make good a 281° true (WNW. 54 W.
mag.) course for 1034 miles. Kither course should lead to a position
14 mile southward of Bay Point light. Then steer 291° true (NW.
by W. 34 W. mag.) for 234 miles, and pass about 100 yards northward
of Pine T'ree Shoal light (black structure)..

From a position 14 mile northwestward of the lighted beacon steer
266° true (W. mag.) for 1 mile, giving the southern shore a berth of
about 14 mile, and then keep near the middle of the river, giving the
buoys a berth of over 100 yards until westward of buoy No. 6. (/f
bound for Vandemere, after passing Petty Point and 14 mile north-
eastward of Bell Point lighted beacon steer 318° true (NW. 55 N.
mag.) for the railroad wharf.) Then give the northern shore of
Mason Bay a berth of 34 mile, and follow the buoys at a distance of
5 to 100 yards. Anchorage can be selected in the channel of the
river up to the entrance of the dredged cuts about 150 yards north-
westward of buoy No. 11, but above this point there is not room for
anchorage except for small craft.

From westward.—Pass 14 mile eastward and northeastward of Maw
Point Shoal light, and steer 322° true (NW. by N. mag.) for 114 miles
to a position about 300 yards northeastward of buoy No. 3. Then
steer 804° true (NW. 54 W. mag.) for 134 miles and pass about 100
Yards northeastward of buoy No. 5. Then follow the directions in
the preceding paragraph. ) ,

Neuse River empties into the western end of Pamlico Sound and 1s
one of the important rivers of North Carolina. For a distance of
25 miles above its mouth the river has a width varying from 5 to
134 miles and a channel depth of over 13 feet; above this the channel
has a depth of 11 feet to Newbern. From the entrance of the river
to Newbern the channel is marked by lights an@ buoys.

Newbern is a city on the west bank of Neuse River, 34 miles above
the entrance. It ships lumber in barges and fish and farm produce
by railread. ere+is a marine railway 110 feet long, 1gmi:h a capacity
of 500 tons, anl anthracite and bituminous coal, gasoline, water, and
ice can be obtained. There is a relief station of the United States
Public Health Service, and storm warnings are displayed. The river
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water is slightly brackish at Newbern except during freshets. The
quarantine officer is at Newbern; the quarantine station and anchor-
age is about 2 miles below.
: Turnagain Bay is on the south side of Neuse River, south-southeast-
ward of Neuse River lighthouse. It has a depth of 9 feet or more
in a narrow channel for a distance of 3 miles above the entrance; the
entrance is marked by private buoys. The old canal to Long Bay is
closed.

Broad Creek entrance is on the north side of Neuse River, 134 miles
westward of Neuse River lighthouse. IL.ower Broad Creek light
(black slatted structure) marks the west side of the channel at the
entrance. Pamlico is a post office and sawmill on the south side of
Broad Creek, 2145 miles above the entrance. Vessels load to a depth
of 6 feet on the eastern side of the slab wharf at the sawmill and
ancehor off the mouth of Tar Creek to load to 8 feet. To enter Broad
Creek, pass 100 yards eastward and northward of Lower Broad
Creek light, and steer 266° true (W. mag.) until past the point of
the shoal, which shows by discolored water, on the starboard hand;
then steer northwestward, slightly favoring the western bank until
abreast the turning point on that side, and then keep in mid-creek.

South River is on the south side of Neuse River, 6 miles south-south-
westward of Neuse River lighthouse. The channe] at the entrance
is marked by buoys, and on 1its west side by South River light. The
channel has a depth of 10 feet or more for 514 miles, and 8 feet
for 7 miles, above the entrance. To enter South River, steer 153°
true (SSE. mag.) for South River light in range with the southern-
most point that shows on the east side of the creek until up with
buoy No. 1, and then change the course so as to pass 100 yards east-
ward of the light. When 100 yards past the light, change the course
gradually to 193° true (8. by W. 354 W. mag.), giving the edge of
the bank, which shows by discolored water and is steep-to, on the
west side of the channel a berth of 75 to 100 yards, and pass 100
yvards westward of buoy No. 8. Then keep in mid-river. There is a
sawmill at Coffee Creek, a small bight on the east side of the river
about 214 miles from the entrance beacon. The depth in the creek
is 4 feet and there are a few old wharves on the south side.

Oriental is a post village and railroad terminus on the eastern side
of Smith Creek, north side of Neuse River, 814 miles westward of
Neuse River lighthouse. Supplies, gasoline, ice, and water can be ob-
tained here, and repairs to gasoline engines made. There is a depth of
8 feet in the channel and about 8 feet at the principal wharves. A
sand spit of dredged material extends southwestward to the channel
from the eastern point at the entrance, and the cove northward of
it has been dredged to a depth of 10 feet. The best ancharage is in
this cove, but vessels of 7 feet draft can anchor westward of the
sawmill wharf toward the entrance of Green Creek.. There is 8 marine
railway capable of hanling vessels to 50 feet in length. .

A depth of about 734 feet can be taken into Green Creek to the
wharves. of Oriental by steering about 308° true {(NW. 14, W. mag.)
for Chadwicks Point Shoal %ht. . Pass 100 feet westward of the light
and steer 341° true (N. gg . 1% W. mag.) for the end of the saw-
mill wharf. Avoid the shoal making out from the sand spit at the
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entrance to the harbor. After passing this spit the cove may be
entered for an anchorage. There are two small wharves on the north
side of this bight. Gasoline can be obtained in the cove. If going
to the railroad wharf continue the course to avoid a shoal. with little
water over it, which extends over halfway across from the old mill
on the western side, the end of the shoal lying 100 yards southwest-
ward of the southeast end of the railroad wharf.

Adams Creek entrance is on the south side of Neuse River, 10 miles
above Neuse River lighthouse, and southward of the town of Oriental,
on the opposite side of the river. It is a part of the principal route
between Pamlico Sound and Beaufort Harbor. A channel with a
present depth of 12 feet has been dredged through Adams Creek.
and thence through a canal and dredged channels in Core Creek and
Newport River to Beaufort Harbor. This channel is well marked and
easily followed in the daytime and is good for vessels of 10 feet draft.
The distances through the channel are as follows: Adams Creek
entrance to north end of canal 5 miles, to south end of canal 1015
miles, to Morehead City bridge 17 miles. Two drawbridges cross the
channel, one with a clear opening 60 feet wide over the canal 1 mile
from its south end, and Morehead City bridge with a clear opening
50 feet wide. For directions, see page 167.

Clubfoot Creek empties into Neuse River from southward about 14
miles above Neuse River lighthouse. Clubfoot Creek light is located
in 3. depth of 6 feet, on the eastern side of the entrance. The channel
in the entrance, southward of the light, is narrow, with shoals which
rise abruptly on both sides. There is a depth of 9 feet through the
entrance, 7 feet for 2% miles, and 5 feet for 314 miles above Club-
foot Creek light. North Harlowe is a post office on the west side of
the creek, and there are two sawmills on the east side. From the
creek there is a passage, good for a depth of 314 feet at high water,
through the Clubfoot Canal and Harlowe Creek to Beaufort Harbor.
To enter Clubfoot Creek, pass 200 yards westward and southwest-
ward of Clubfoot Creek light, steer about 143° true (SE. by S. mag.),
slightly favor the east bank until approaching the old mill wharves
on the west side northward of Nitchell Creek, and then keep in mid-
creek.

Hancock Creek is on the south side of Neuse River, nearly 3 miles
west-southwestward of Wilkinson Point Shoal light. A depth of
about 4 feet can be taken into the creek. . .

Slocum Creek is on the south side of Neuse River, 415 miles west-
ward of Wilkinson Point Shoal light. A draft of 634 feet is loaded
at the old sawmill just inside the entrance. There is a depth of 414
feet in the channel of the creek to the forks, a distance of 414 miles,
and up the west branch for 214 miles farther to Havelock, a post
office on the railroad. There is a light (red slatted pile structure)
at the entrance, and otherwise the chart is the guide. .

Beard Creek is on the northeast.side of Neuse River, 4 miles north-
westward of Wilkinson Point Shoal light. A depth of 5 feet can
be taken about 434 miles up the creek to the county bridge. |

Goose Creek is on the northeast side of Neuse River, 6 miles below
Newbern. A depth of 7 feet can be taken about 41% miles up the creek.

Upper Broad Creek is on the northeast side of Neuse River, 5 miles
below Newbern. A depth of 714 feet can be taken about 10 miles
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up the creek to Tuly Landing, and 5 feet about 1 mile farther to the
head of navigation at the county bridge.

Neuse River above Newbern has a low-water depth of 314 feet to
Village Creek, 22 miles; 214 feet to the mouth of Contentnia Creek, 28
miles; and 1 foot to Seven Springs, 64 miles. The river above Maple
Cypress is navigable only during freshet stages of more than 3 or 4
feet. Kinston is reached by light-draft steamers only during freshet
stages of variable duration, extending over 6 or 8 months of the year.

Waynesboro Landing (Goldsboro), 85 miles above Newbern, is practi-
cally the head of navigation, the river being occasionally cleared ot
obstructions to that point. Boats have gone up as far as Smithfield,
130 miles above Newbern.

Swift Creek, a branch of Neuse River 7 miles above Newbern, has
been cleared of obstructions for a distance of 12 miles to the village
of Vanceboro, the head of navigation, and has minimum width of 50
feet and a depth of 5 feet or more.

Contentnia Creek, a branch of Neuse River, 28 miles above Newbern,
1s navigable for light-draft steamers during freshet stages for 28
miles to Snow Hill, which is practically the head of navigation.
Boats occasionally go up as far as Fools Bridge, 9 miles above Snow
Hill, and have gone up as far as Speights Bridge (closed), 16 miles
above Snow Hill.

Trent River empties into the Neuse at the southern end of the city
of Newbern. Its least channel depth for a distance of 16 miles to
Polloksville is 9 feet; to Quaker Bridge, 24 miles above Newbern, 6
- feet; and to Trenton, 33 miles above Newbern, 4 feet. At Newbern
the river is crossed by two bridges with draws about 35 feet wide.

Tides.—There are practically no tides, the variations in water level
being due principally to winds. KEasterly winds cause high water.
and westerly winds low water, the maximum variations with heavy
gales amounting to about 2 feet above or below the normal in the
lower part of the river and about 8 or 4 feet at Newbern. Freshets
of 10 to 20 feet occur in the upper reaches of the river above New-
bern, but have little effect at and below the town.

Direcrions (Neuse Liver and Adams Creek) .—Directions through
Pamlico Sound to Neuse River are given on page 151. The following
directions are good for a depth of 9 feet to Newbern:

Having come to a position 1 mile westward of Point of March
light, as directed on page 151, make good a 286° true (SW. by W. 34
W. mag.) course for 9 miles, 1Eassing' 34 mile southward of Neuse
River lighthouse, ¥4 mile southward of the red nun buoy marking
Gum Thicket Shoal, and to a position 14 mile northward og Garbacon
Shoal light (black slatted pile structuref). _ -

From a position 14 mile northward of Garbacon Shoal light steer
238° true (SW. by W. 1, W, mag.) for 5 miles, giving the north
shore a berth of about 1 mile, anﬁ then steer 255° true (W. by S.
mag.) for 214 miles to a position 14 mile southward of Wilkinson
Point Shoal light (red slatted pile structure). Then steer 290° true
(NW. by W. 74 W. mag.) for 8 miles to Otter Creek light (black
slatted pile structure). = - = L : C e

_Pass -5-"13!»“-*""‘3 westward of Otter Creek light and steer 319° true
(NW. 34 N. mag.) for 17 miles, passing 14 mile eastward of spar
buoys, marking the dredged cut and to a position 50 yards east-



ADAMS CREEK. 167

ward of Hampton Shoal light (black structure). Then steer 332°
true (NNW. 34 W. mag.) for 334 miles, heading for Fort Point
Channel light (red structure), passing 150 yards eastward of John-
ston Point light (black structure). Pass 150 yards southwestward of
this light and steer 277° true (W. by N. mag.) for Lower Green
Spring light to a position 100 feet southwestward of buoy No. 12.
Then steer 304° true (NW. 54 W. mag.) for an iron stack at the
fertilizer factory in range with a brick stack in the western part of
Newbern until up with Upper Green Spring light (red structure).
Pass 50 yards westward of this light and steer 332° true (NNW. 14
W. mag.) for a square brick stack at the southeasterly end of New-
bern. A buoyed channel 300 feet wide leads northward in Neuse
River close to the wharves on the eastern side of the city until above
the second drawbridge. Anchorage can be had on the south side of
the city, in the mouth of Trent River, below the first bridge, in 10 to
18 feet.

Adams Creek to Beaufort Harbor.—From a position 14 mile
northwestward of Garbacon Shoal light steer 212° true (SW. 34 S.
mag.) for 214 miles, heading for the point on the south side of the
river westward of Adams Creek. When Adams Creek light (red
slatted pile structure) bears 154° true (SSE. mag.) distant 34 miles,
steer this course and pass 75 feet eastward of the light.

The dredged cuts are 250 feet wide in Adams Creek to Isaacs
Creek light, thence 125 feet wide to North Entrance Canal light, 90
feet wide in the canal to Core Creek, 125 feet wide in Core Creek, and
thence 250 feet wide to Beaufort Harbor.

Passing 75 feet eastward of Adams Creek light, steer 168° true
(S. 34 E. mag.). Leave the black buoy 125 feet on the port hand and
slowly change the course to 133° true (SE. 15 S. mag.} for 134 miles
with Dumpling Creek range lights (white daymarks) in line ahead.

TLeave Dumpling Creek range front light on the port h:md_n'nd
steer about 147° true (SSE. 14 E. mag.) for 9 mile to a position
close westward of Cedar Creek range front light.

Then bring Cedar Creek range lights in line astern on a 206° true
(SSW. 38, W. mag.) course for 134 miles to a position close westward
of Isaacs Creek light; a single light serves as the rear range for both
Dumpling Creek and Cedar Creek ranges. )

Leave Isaacs Creek light on the port hand and steer 241° true (SW.
by W. 8, W. mag.) for North Entrance Canal light (white daymark).
This course should lead about 125 feet off the notice board on the
north bank and then near mid-creek. ILeave North Entrance Canal
licht about 60 feet on the starboard hand, steer 216° true (SW. 1%
S. mag.) and keep in mid-creek or favor the west bank slightly in
rounding the next point on the east side. o - 1

Keep in mid-channel through the canal, the limit of speed bemg 514
miles (6 statute miles) per hour for vessels without tows and of less
than 100 feet in length. A highway drawbridge crosses the canal 1145
miles northward of the southern end. Take east draw.

Core Creek and Beaufort Harbor.—From the south end of the canal
steer 184° true (S. 34 W. mag.) for 35 mile in the first section of the
dredged eut to a position 75 yards eastward of Core Creek upper
light; the grass marks the east side of this dredged cut, but on the
west side is a flat bare at low water. Then steer 178° true (S. 15 W.
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mag.) for 184 miles with Core Creek range lights in line ahead, to a
osition westward of a red buoy; the sides of the cut are flats bare at
ow water and visible at all times.

IL.eave the red buoy about 100 feet on the port hand and steer 146°
true (SSE. 55z E. mag.) for 1 mile with Russells Creek light a little
on the port bow. I.eave Russells Creek light 125 feet on the port
hand and steer 199° true (SSW. mag.) for 114 miles. Leave Newport
Marshes upper light about 125 feet on the starboard hand and steer
226° true (SW. 35 W.mag.). Pass midway between Newport Marshes
lower light and a fish factory wharf south of it, steer 201° true
(SSW. 14 W.mag.) for the end of the wharf house which shows over
the bridge a little to the right of the draw until past a nun buoy on
the port hand, and steer for the draw when less than 300 yards
from it.

From the draw steer 178° true (S. 35 W. mag.) to a position 100
yards eastward of a horizontally striped buoy, and then steer 165°
true (S. by E. mag.) until approaching the marsh on the southern
side. Then steer southeastward, follow the marsh at a distance of
125 yards, and leave buoy No. 6 on the port hand. When past this
buey give the shore a berth of over 150 yards and steer about 107°
true (ESE. 15 E. mag.) to a position about 100 yards westward of
buoy No. 4. Then steer about 143° true (SSE. 73 E. mag.) to a posi-
tion midway between a bell buoy and red and black buoy north-
ward, then gradually haul southward and bring Bird Island range
lights in line astern, course 212° true (SW. 34 S. mag.). Hold this
course until up to can buoy * 38,” then bring Fort Mason range lights
in line astern, course 180° true (S. 3g W. mag.) to the Entrance gas
buoy, from which a course can be shaped as desired.

Directions for entering Beaufort Harbor from the sea will be

found on page 53.



APPENDIX.

COAST PILOTS AND FIELD STATIONS OF THE COAST AND GEODETIC SURVEY.

CoasT PIrrors.
Price.
U. 8. Coast Pilot, Atlantic Coast, Section A, from St. Croix River to
Cape Codo o $0.75
U. 8. Coast Pilot, Atlantic Coast, Section B, from Cape Cod to New York,
including Long Island Sound._ _ _ .
U. 8. Coast Pilot, Atlantic Coast, Section C, Sandy Hook to Cape Henry,

including Delaware and Chesapeake Bavs_ __ . @ .15
T. 8. Coast Pilot, Atlantic Coast, Section D, Cape Henry to Key West

(this volume) . e .75
U. 8. Coast Pilot, Atlantic Coast, Section E, Gulf of Mexico, from Key

West to the Rio Grande. . .78
U. 8. Coast Pilot, West Indies, Porto Rico, and Virgin Islands. ________ .75
Inside Route Pilot, coast of New Jersey_ . o . .30
Inside Route Pilot, New York to XKey West_ o .30
Inside Route Pilot, Key West to New Orleans_ . _____ .30
T, 8. Coast Pilot, Pacific Ceoast, California, Oregon, and Washington ____ s
U. S. Coast Pilot, Pacific Coast, Alaska, Part I, from Dixon Entrance to

Yakutat BayYo o o .75
U. 8. Coast Pilot, Pacific Coast, Alaska, Part II, Yakutut Bay to Arctic

O CCATY e e irfs)
Coast Pilnt Notes on Hawaiian Islands_ - o .30
U. 8. Coast Pilot, Philippine Islands, Part I, Luzon, Mindoro, and

N A YOS TH
U. 8. Coast Pilot, Philippine Islands, Part 11, Palawan, Mindanao. and

Sulu Archipelago o o .75

Frerp STATIONRS.

3oston, Mass.,, appraiser’s stores, 408 Atlantic Avenue.
New York, N. Y., room 503, customhouse.

New Orleans, La., room 314, customhouse.

Sun Francisco, Calif., room 509, customhouse.

Seattle, Wash., room 202, Burke Building.

Manila, P. I., Intendencia Building.

At these stations complete files of United States Coast and Geodetic Survey
charts, Coast Pilots, Tide Tables, and other publications relating to navigation
ny be consuited and information affecting navigation obtained without charge.

Light Lists and Buoy Lists are kept for sale and Notices to Mariners for free
distribution te mariners.

The field stations are also sales agencies for the Coast and Geodetic Survey
bublications, '

A chart catalogue, giving lists of chartg, coast pilots, tide tables, and agencies
of the Coast and Geodetic Survey, can be obtained from any of the fleld sta-
tions, or will be sent, free of charge, on application to the Coast and Geodetic
Survey, Washington, D. C. Freguent changes occur in the agencies, and the
}:ISt of agencies is published in the first notice each month of the Notices to
Mariners.

PILOTAGE AND HARBOR FEES.

NortH CAROLINA.

[Extracts from Chapter 104, Revised Laws of North Carolina, 1905.]
4962, RAaTES o¥ PILOTAGE FOR HATTERAS AND OCRACOKE.—Branch pilots of
Ocracoke or Hatteras shall be entitled to receive of the commander of such
189
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vessel as they may have in charge the following pilotage, namely: For every
vessel of sixty and not over one hundred and forty tons burden, from the other
side of the bar, at any place within the limits of the pilot ground. to Beacon
Island road, or Wallace’s channel, ten cents for each ton, and the further sum
of two and a half cents for each ton over one hundred and forty, and two dol-
Iars for each vessel over either of the swashes {that is, over said swashes either
to or from Beacon Island road, or Wallace’s channel, or over any shoal lving
intermediate between either of said swashes and Beacon Island road of Wal-
lace’s channel) ; for every ship or vessel from the mouth of the swash to either
of the ports of New Bern or Washington, one dollar per foot, and for every ship
or vessel from the same place to the port of Edenton, twelve dollars; and to the
port of Elizabeth City, ten dollars; and the same allowance down as up, and
outward as inward.

4969. RATES OF PILOTAGE FOR OLp ToprPsAIL INLET AND BEAUFORT HARBOR.—'The
pilotage for Old Topsail inlet and Beaufort harbor shall be as follows: For
vessels drawing eight feet and under, two dollars per foot; ten feet and over
eight, two dollars and fifty cents per foot; twelve feet and over ten, three dol-
lars and fifty cents per foot; all over twelve feet, four dollars per foot. The
above fees to be collectible in Beaufort harbor from Middle marsh to IL.ewis
thoroughfare. For every vessel piloted without these bounds an additional
charge of fifty cents per foot may be charged. The commissioners shall have
the same printed or written on every license or branch issued by them, and
every pilot shall exhibit his license to the master of every vessel he has in
charge, when demanded by said master. No vessel entering Old Topsail inlet
without a pilot shall be required to take one on going to sea; nor shall any
vessel be required to take a pilot that has to enter the harbor in distress. (A4s
amended 1909.) .

4970. VESSEL UNDER SIXTY TONS NOT LIABLE FOR PILOTAGE.—NO pilot, gcting
under the authority of the commissioners of navigation for 0Old Topsail inlet.
shall be entitled to pilotage for any vessel under sixty tons burden, unless such
vessel shall have given a signal for a pilot, or otherwise shall have required the
assistance of a pilot.

4972. RATES OF PILOTAGE ForR BOGUE INLET.—The branch pilots for Bogue
Inlet shall be entitled to receive of the commander of such vessel as they may
have charge of, the following pilotage, namely: For bringing any vessel into
the suid inlet, drawing less than seven feet, from the outside of the bar to
the anchorage before the town, or the customary place in Hill’'s c¢channel, one
dollar per foot; for a vessel drawing more than seven feet, one dollar and
fifty cents per foot; and the same feesa for pilotage outward as inward.

4978. PIT.ors REFUSED, ENTITLED TO PAY.—If a branch pilot shall go off to
any vessel bound in, and offer to pilot her over the bhar, the master or com-
mander of such vessel, if he refuses to take such pilot, ghall pay to such
pilot, if not previously furnished with one, the same sum as is allowed by
law for conducting such wvessel in, to be recovered before a Justice of the
peace, if the sum be within his jurisdiction: Provided, that the firat pilot.
and no other, who shall speak such vessel so bound in shall be entitled to the
pay provided for in this section. ;

4980. RATES OF PILOTAGE ANNEXED To CoMMISSION.—The commissioners of
navigation for the several ports of this state shall annex to the branch or com-
mission, by them given to each pilot, a copy of the fees to which such pilot is

entitled.
CAPE FEAR RIVER—PILOTAGE.

All vessels, coastwise or foreign, over sixty (60) gross tons, shall take a
State-licensed pilot from sea to Southport, and from Southport to sea, and
the rates of pllotage shall be the rates given in column No. 1 below, designated
“ From sea to Southport, or vice versa;” the employment of pilots from
Southport to Wilmington and from Wilmington to Southport is optional, but
any vessel taking a pilot from Southport to Wilmington, or from Wilmington
to Southport, shkall employ only a State-licensed pilot, and the rates of pllot-
age shall be the rates given in column No. 2, designated “ From Southport to
Wilmington, or vice versa.” ' : - '
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T . Column No. 2: Rate from T . Column No. 2: Rate from

Cohrmn No. 1: Rate from Southport to Wilming- Column No. 1: Rate from Southport to Wilming-

sea to Southport, or 1 oF  vi rsa sea toS outhport, or L - L

vice versa. (Draft ] (P ™ in' feet and || yice verss. (Drafi in (5 % o At

feet and inches.) inches.) feet and inches.) inches.) "
fand under..... $10.76 ; 6and under__.... £6. 46 ! 20 and under.. .. 78.30 ! 20and under._. ... 46. 98
7and under..... 13.06 ;| 7and under._ _.... 7.84 | 20-6 and under.. &2 81 : 206 and under... 49.69
Nand under..... 14.83 ! 8and under...... 8.80 il 21 and under.... K7.50 | 21 and under_.... 52, 50
Sand under_._ ... 16.00 | 9and under.. .. .. 10.01 21-6 and under_.. 93.75 | 21-6 and under... 56.23
Itand ander.... 21.08 ; 10 and under..__, 12.64 } 22 and under.... 100.00 | 22 and under...._. G0. 00
11and under. ... 25.55 1 11 and under____. 15.33 || 22-6 and under.. 106.25 | 22-6 and under... 63.75
12and under.... 28.58 , 12and under..... 17.14 || 23 and under.... 114.06 | 23 and under._ ... 65 44
12-4and under.. 30.30 | 12-6 and under... 18.18 || 23-6 and under_. 121.88 | 23-6 and under._. 73.12
13and ander.... 31.84 | 13 and under..... 19.11 || 24 and under.._. 131.25 | 24 and under..... v8. 75
13-6 and under.. 34.15 ! 13- 6and under... 20.49 || 2¢-6and under.. 147.73 | 24-6 and under... K& 73
l4and under.... 38.91 | 14 and under.____ 23.35 [| 25 and under_.._ 157 .88 | 25and under..... 94.89
l4-6and under.. 42.74 | 14-8and under_... 25.64 || 256 and under.. 168.14 | 25-6 and under._.. 101.18
15and under.... 45.08 | 15and under..... 27.04 || 26 and under.... 178.57 | 26 and under ... .. 107. 59
156 and under.. 47.17 | 15-6and under... 28.30 || 266 and under.. 184.15 | 266 and under__.. 114.13
loand under. ... 50.32 | 16 and under...__ 30.19 |} 27 and under. ... 199.90 27 and under...__. 120. 80
-6 and under.. 54.13 | 166 and under... 32.48 |! 27-6 and under_. 210.7Y | 27-6 and under. .. 12757
17and under.... 57.34 ! 17 and under..... 34.4 28 and under_ ... 221.85 | 23 and under. ... 134, 45
17 and under.. 61.02 { 17-6and under... 36.72 | 28 6 and under_.. 233-06 | 286 and under., . 141 43
Isand under.._. 64.05 ' 18and under..... 38.55 ¢ 20 and under. ... 244.44 | 20 and under_..._ 148.52
15~ and under.. 67.17 | 18-6 and under._. 40.34 || 206 and under.. 255.97 | 29-6 and under... 1535.71
Wand under. ... 71.721 19and under..... 43.04 ' 30 and under. ... 267.66 | 30 and under. ... 163. 36
19-Gand under.. 74.96 | 196and under... 44.99

i

Ilvery pilot, when he has brought any ship or vessel to anchor, is required
to moor such ship or vessel, or to give proper directions for the mooring of
the same, and for her safe riding at such mooring. He shall also make known
to the Captain of such vessel the iaw requiring lights on board,

It shall be the duty of every pilot to inform the Masters of vessels of their
duty to report to the Harbor Master, after arrival at Wilmington.

All vessels crossing the Bar, either in or out, shall be required to pay full
bilotage to the pilot offering his services, whether such craft be in tow or
otherwise, and any pilot neglecting or detaining a vessel under his charge un-
necessarily, shall suffer the severest penalty of the law. Any person without
the authority of the Board of Commissioners attempting to pilot a vessel or
charging for such services, shall pay a penalty of double the pilotage fee.

Any vessel hoisting her colors for a pilot, shall be compelled to pay the first
Dilot offering his services full pilotage, whether such pilot is employed or not.

Every Master of a vessel who shall detain a pilot after the time nppoinred,
80 that he can not proceed to sea, though wind and water should permit, shall
Py such pilot four dollars per day during the time of his actual detention;
anid if any vessel, which shall be boarded by a pilot without or within any of
the inlets shall, by violence of the weather or otherwise, be driven to sea, the
Muster or owner of such vessel shall allow and pay the pilqt four doliars per
day for every day he shall be on board, besides the fee of pilotage. .

Al vessels at anchor or under way within the Bar of Cape Fear 1iver at
night shall exhibit a light in some conspicuous place, at least ten feet above
the deck, so as to be seen by vessels or steamboats passing up or down the
river, under a penalty of One Hundred Dollars for each and every neglect, and
ghall ulso be linble for all damages or the amount of injury sustained by any
vessel or hoat coming in contact, to be recovered for the benefit of the in-
jured party. And it shall be the duty of the pilots to notify the Master of
each vessel coming over the Bar of the existence of this order. _ .

When any pilot preperly eguipped shall see any vessel on the coast having
& signal for a pilot or shall hear a gun of distress fire off the coast and shall
Reglect or refuse to go to the assistance of such vessel, sach pilot shall forfeit
and pay One Hundred Dollars, one-half to the informer the other half to the
Muster, unless such pilot is actually in charge of another vessel.

Authority. is vested im each Commissioner to hear and determine all matters
of lispute between pilots and Masters of vessels, or between pilots themselves,
fespecting the pilotage of vessels—appeal in certain cases to Le allowed. .

. Any pilot running a vessel ashore, by which means any injury or detent:pn
is «ustained by such vessel, shall report the same without delay to the Chalg-
Wan of this Board. ' . . '

108136°—22—12
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No vessel under sixty tons shall be compelled to take a pilot or pay pilotage
unrless a signal for a pilot shall be made,

No pilot shall leave a vessel on the river without the consent of the Master,
and when any detention shall occur, by fault of the Master of any vessel, the
pilot shall be entitled to Four Dollars per day for every day so detained.

It shall be the duty of every pilot bringing a vessel into port, as aforesaid,
and before leaving her. to furnish or cause to be furnished to the Master or
Commander of such vessel his name in writing. Penalty, Twenty Dollars for
every neglect of this regulation.

No division of pilotage is permitted by any pilot on any terms, except for
service rendered by another pilot under the regulations of the Board of Com-
missioners, and no commission nor reduction of the rates, nor rebates of rates,
will be permitted under a penalty of Fifty Dollars, for each and every offense.

No pilot will be permitted to leave his station to go to a neighboring port for
the purpose of piloting a vessel bound from that port for the Cape Fear River
unless under peculiar circumstances, at the discretion of the Chairman of this
Board. And every licensed pilot is expected and required to provide the means
of boarding and leaving vessels at sea by pilot boats or cutters. Arrangements
with tug boats or fishing boats or any other means of approaching or leaving
vessels gt sea will not be permitted under penalty of the revocation of license
at the diseretion of the Board.

Hardbor regulations.—All vessels of 100 tons net register and over shall pay
the Harbor Master of the Port of Wilmington the following fee, according to
tonnage, which will entitle the vessel to the Harbor Master’s services pre-
scribed by the Port and Harbor Regulations, without further charge, while the
vessel remains in port:

Steamers, 100 tons and under 500 net register .o . _ . _ _ ____ $3. 00
Steamers, 500 tons and under 700 net register _ . . _ e 5. 00
Steamers, 1000 tons and under 1500 net register.. 10. 00
Sts-amers, 3000 tones and OVer _ e e e e 12. 008
Sajling vesaels, nnder 500 tons net register_______ : 3. 00
Sailing vessels, 500 tons and under 1000 net reg._ 4. 83

Salling vessels, 1000 tons and OVera._ e 5.

It shall be the duty of the Harbor Master, in addition to such other duties
as may be imposed on him from time to time, personally to see that all the
regulations of this port looking to the safety and convenience of the vessels
arriving, remaining in and leaving the same. shall be properly observed and
kept: to this end he is required from time to time, and as often as may be
necessary, ta inspect the wharves, docks and places of anchorage in this port,
and observe the location of the vessels using the same.

The master or Consignee of any vessel wishing to move. shal! give the Harbhor
Master sufficient notice to enable him to give her a clear berth. The Harbor
Master must be the Judge of the time required. :

The Harbor Master may remove any vessel or vessels moored to the ends of
the wharves, or on either side of a dock, or lying in any part of a dock, which
may be necessary, In his opinion, to expedite and render more safe and con-
venient the entrance or departure of any other vessel or vessels hauling at the
time in or out of the said dock.

The Harbor Master shall cot the fast or fasts of any vessel, or cause the
same to be cut or cast loose, when the Captain or person in charge of such
vesgel refuses or neglects to slack her fasts, and to remove ais vessel for the
proper sccommodation of another vessel passing into or eut of her berth; of
who shall refuse to give up the inside berth, or to remove and moor his vessel
in conformity with the foregoing regulatinns, or with the orders of the said
Harbor Master.

Whenever the Harbor Mast@r shall require the sewices of a tng to enforee

an order for the removal of a vessel against the will of the Master, the
charge of the tug for such service may be guaranteed to be paid by the
Board; but it shsall be the duty of the Hnarbor Master to: collect the costs
fines, and fees for such removal from the offending vessel by warrant in the
name of the Board. The Harbor Master will see: that due natice of this
section is served on the masters of all vessels.

Vessels when not engaged in loading or dischurginc cargo. shall give piace
to such ‘vessels that are ready to receive or deliver freight. And if the Cap:
tain or person in charge of any vessel refuse to move said vessel when notifie
by the owners or agenta of the wharf at which she 1s8 lying, the Harbor MasteT
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shall order him to hanl to some other berth, or into the stream; and should
the Captain or person in charge refuse to obey the orders of the Harbor
Master, then the Harbor Master shall himself move the vessel at the owner’s
expense, by use of steam tug, if necessary, and shall be entitled to the usual
fee, to be recovered from the owners of the offending vessel.

The Harbor Master shall determine also how far and in what instances
it is the duty of Masters and others having charge of ships and vessels, to
accommaodsate each other in their respective berths and situations.

The Harbor Master shall supervise the anchorage or mooring of vessels
at this port, s0o as to prevent confusion and collision; and shall designate
the wharves at which they may discharge their passengers and cargoes; and
reguire their removal from the wharves when not thus engaged, so as to
make room for other vessels. .

All differences between the Masters of vessels moored at the same wharf
or in adjacent docks, and of vessels in the stream, with respect to the loca-
tion and space occupied by their respective vessels, or the interfering with
each other at their moorings, shall be referred to, adjusted and settied by
the Harbor Master upon proper representation thereof.

No vessel! shall anchor in the river, or extend her fasts so as to interrupt
the navigation of said river, or the passage of the ferry boats to and from
the usual place of landing on either side of the river, under the penalty of
Fifty Dollars for each and every offence shall continue, after natice from
the Harbor Master.

No vessel shall extend her hull, bowsprit, yards, rigging or fasts so as to
interrupt the passage inte or out of the public docks, under the penalty of Five
Dollars for each and every hour said offence shall continue, after notice from
the Harbor Master.

No Master or Commander of a vessel shall disobey or neglect such orders
and directions as may be given by the Harbor Master, in times of gales of wind,
relating to the safety of vessels in the harbor, under the penalty of One Hundred
Dollars for each and every offence, to be paid by the Master or Commander of
said vessel,

No vessel, flat or barge. having on board grain, fish-serap, or articles evidently
in & state of putrefaction, or offensive shall haul to or lay at any whart, but
sh2ll anchor in the lower anchorage basin, opposite Kidder’s Mill, until the order
of the Board shall he known, under the penalty of One Hundred Dollars for each
ad every hour said offence shall continue after notice from the Harbor Master.
Nor shall any vessel discharge offensive bilge water within the limits of the city
of Wilmington, under a pensalty of Fifty Dollars.

Should any hulk, raft, flat or other obstructive substance become sunken,
from any cause, in the river, the same shall be linmediately removed, under a
penalty of Five Dollars for each and every day such nuisance shall remsin, -
after notice from the Harbor Master, to be paid by the parties interested or
concerned; and in case exertions are not immediately made for the removal
aforesaid, the Commissioners may exercise their discretion of using other means
of abating the nuisance, even to the confiscation or condemnation of such obstrue-
tions,

The Harbor Master shall have power to regulate all fires which are burning
or kindled on rafts, decks of flat boats, or lighters, and any owner or agent of
the owner, refusing to obey the orders of the Harbor Master, shall be liable to a
fine of Fifty Dollars for every violation.

Any person encumbering private or public docks, or wharves, with logs,
bonts, dllapidated bulks, or other trash or nuisance, shall forfeit and pay a fine
of Five Dollars, if not removed immediately upon notice from the Harbor Master,
and Five Dollars for every additional day the nuisance remains. And when the
owner cannot conveniently be found, the Harbor Master shall take the most
speedy method to clear the dock, or wharf. This order applies particuiarly to
those who use the public docks for fastening or mooring row boats, launches, and
fihe Hke, for more than three hours at a time, and to those who use the public

ocks for landing drift woeod, ete.

All flats, lightgrs or other boats or vessels, employed within the limits of the
City of Wilmington, propelled wholly or in part by gigs or poles, are hereby
Prohibited from using upon the ends of said gigs or poies, iron er other metal
Doints - so :gharpened as to make indentation into wood. ‘And in case of any
vesael, steamer or package of goods, receiving damage from the use of such gigs



174 HARBOR REGULATIONS.

or poles, the owners or agent of the owners of the offending flat or lighter, shall
be liable for the full amount of damage arising therefrom. And any person
or persons employed as crew of said flat or lighter, who shall violate this ordi-
nance, shall be fined not less than Five Dollars for each and every offence.

Any person casting loose or adrift, any vessel, any flat, raft or raft of tur-
petine, or any boat or vessel, without the consent of the Harbor Master, had and
obtained, shall be punished by a fine of Ten Dollars for each and every offence.
Omne-half of the said fine shall. when collected, be paid to the person or persons
giving information to the Harbor Master.

Any Master or other person having charge of any vessel, flat or raft, who
shall refuse or neglect to obey the directions of the Harbor Master in any mat-
ters within his authority. or shall molest, resist or oppose the Harbor Master in
the execution of any of the duties of his office, such Master or other person, hav-
ing charge of any vessels, flat or raft, or any person whatsoever, shall upon
conviction, of every such offence, forfeit any pay a sum not exceeding One
Hundred Dolliars. ’

Every ship, vessel or steamer iying in one of the docks or moored to a wharf
should keep a light burning on board thereof, from dark until daylight; said
light to be suspended censpicuously midships, fifteen feet above the deck of the
vessel. The Master, owner or other person having charge of any ship, vessel or
steamer, making default herein, may be liable to a penalty of Five Dollars for
every offence.

If any person shall hinder, delay, obstruct or in any manner wilfully inter-
fere with the Harbor Master of Wilmington in the discharge of his duty, he
shall be guilty of g8 misdemeanor, and be fined not more than Fifty Dollars or
imprisoned not more than thirty days. Vessels under way in the harbor shall
not exceed a speed of six miles an hour from Redcross to foot of Nunn Street.

South Carolina—Port of Georgetown—~Pilotage.

6 feet and under— . . __ ..o _ . $16.00 1 13 feet and under___ . _ $£54. 00
7 feet and under___ _ ___ . __ . __ 19. 00 ! 13% feet and under_____ . __ . _ .. _ 60. 00
8 feet and under_ _ . _ . ____ e 22,001 14 feet and under_ . __ . __________ 66, 00
9 feet and under_ __ _ . ____ . _____ 95.00 1 143 feet and uwnder— . _____ 72.00
10 feet and under__ .. . 15 feet and under . . 80O, 00
103 feet and under__ ____________ : 15% feet and under— . oo o 90. 0
11 feet and under . _ 16 feet and under_. ... __ ——— 108 D0
11% feet and undev. . 163 feet and under—_ . ____ ____ _ 110, 00
12 feet and under. . _ . 17 feet and under__._ . _ . _ 120. 00
123 feet and undera e oo 178 feet and under. e e 130. 0

PORT OF CHARLESTON—REGULATIONS.
Proors.

1. Every pilot, before leaving any vessel which he shall have brought into
port, shall furnish the Master or Commander thereof with a’ copy of the
Port Regulations, for swhich he shall take a receipt.

2. And it shall be the duty of every Pilot bringing a vessel into this port as
aforesaid, and before leaving her, to furnish or cause to be furnished to th»
Master or Commander of such vessel his name in writing, and the name of
the street, and nhumber of his residence; and alsp the name and oumber of
the pilot boat to which he is then attached Penalty, twenty dollars for every
neglect of this regulation.

- 8. It shall be the duty of every Pilot to inform the maxters of vessels of
their duty to report at the Harbor Master’s office Wathin twenty-four hours
after their arrival at the city. -

THE HARBOR~MASM

1. It ghail be the duty of the Harbor- Master, in addition to such other duties
as may be imposed on him from time to time, personally to see that all the
regulations of this port looking to the safety and convenjence of the vessels
arriving; remaining and leaving the same, shall be properly observed and kept;
to this aemd he is required: from time to time, and as often as may be necessary,
to inspect the wharves, docks and places-of ancherage in this nort, and obsd"
the. jocation of the vessels using the same. .
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2. His jurisdiction is coneurrent over the Harbor of Charleston and its
tributaries within the radius of 5% miles from southeast point of Wlhite Point
Garden. e is required to keep the channel-way and track of steamers clear.
It is his duty to berth vessels at appropriate wharves and in docks; and when
called upon by the proprietor or occupant of any wharf or dock to change
the berth of any vessel lying at such occupant’s premises; it is made his duty
to move such vessel to some other wharf. or to a safe anchorage in the stream.
He is charged with the execution of any Police Regulations which may here-
after be adopted for the better government of the Harbor.

3. The Master or Counsignee of any vessel wishing to move shall give the
Harbor-Masteyr sufficient notice to enable him to give her a clear berth. The
Harbor-Master must be the judge of the time required.

4. The Harbor-Master may remove any vessel or vessels moored to the ends
of the wharves, or on either side of a dock, or lying in any part of a dock, which
may be necessary, in his opinion, to expedite and render more safe and con-
venient the entranee or departure of any other vessel or vessels hauling at the
time in or out of the said dock.

5. The Harbor-Master shall cut the fast or fasts of auy vessel, or cause the
same to be cut or cast loose, when the Captain or person in charge of such
vessel refuses or neglects to slack her fasts, and to remove his vessel for the
proper accommodation of another vessel passing into or out of her berth: or
who shall refuse to give up the iuside berth, or to remove and moor hig vessel
in conformity with the foregoing regulations, or with the orders of the said
Harbvor-Master.

5. Whenever the Harbor-Master shall require the service of a tug to enforce
an order for the removal of n vessel agaihst the will of the Master, the charge
uf the tug for such service may be guaranteed to be paid by the Board; but
it xhall be the duty of the Harbor-Master to collect the costs, fines and fees for
such removal from the offending vessel by warrant in the name of the Board.
The Harbor-Master will see that due notice of this section is served on the
nnsters of all vessels.

7. Vessels when not engaged in loading or discharging cargo, shail give place
t¢ such vessels as are ready to receive or deliver freighis. Aund if the Captain
oF person in charge of any vessel refuse to move said vessel when notified by
the owners or agents of the wharf at which she is lying, the Harbor-Master
slinll order him to haul to some other berth, or inte the stream; and should the
Captain or person in charge refuse to obey the orders of the Harbor-Master,
tben the Harbor-Master shall hiniself move the vessel at the owner's expense,
by use of steam-tug, if necessary, and shall be entitied to a %¥ee of $5.00, to be
vcovered from the owners of the offending vessel,

. 8. The Harbor-Master shall determine also how far and in what instances it
Is the duty of Masters and others having charge of ships and vessels, to accoms-
modute each other in their respective berths and situations.

9. The Harbor-Master shall supervise the anchorage or mooring of vessels
at this port, so as to prevent confus on and collision; and shall designate the
whurves at which they may discharge their passengers and cargoes; and re-
quire their removal from the wharves when not thus engaged, so as to make
room for other vessels.

10. All @ifferences between the Masters of vessels moored at the same whart
or in ndjacent docks, and of vessels in the stream, with res;_)ect to the location
and space occupied by their respective vessels, or the interfering with each other
at their moorings, shall be referred to, adjusted and settled by the Harbor-Mas-
ter upon proper representation thereof. .

GeERERAL RULES.

1. No wharf shall be run out, made, altered, enlarged or extended beyond the
hresceribed Hmits. And no person, shall make, alter or extend any wharf without
laving before the Board of Harbor Commissioners a plan in duplicate of said
wharf, and obtaining the written approval of the Board to the same. One copy
of the plan, when approved, shall be filed with the Secretary of the Board, and
the other returned to the person presenting it. Before an application for per-
lission te alter, extend or enlarge any wharf is considered by the Board of
Harbor Commigsioners, the owner or representative of said property shall give
Dotice in the dally papers of Charleston, one week previously that such appli-
tution is to be made, - The notice to appear at least twice.
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2. Any one offending against this section shall forfeit and pay the sum of
twenty dollars for every such offence, and shall moreover be fined in the sum
of twenty dollars for every day such wharf or obstruction shall remain.

8. Whenever it becomes necessary to use a conveyance or to incur any expense
in visiting localities with a view to defining lines for the construction of wharves
or other improvements, such expense shall be borne by the parties making appli-
cations for permits, for whose benefits the lines are to be defined.

4., The Harbor-Master has full authority, and he is hereby required so to reg-
ulate the manner in which a vessel shall lie at any of the public wharves, that
the facilities for discharging and receiving cargoes may be afforded as generally
as may be practicable, and as will best promote the public interest. Any person
having charge of any vessel who shall refuse or neglect to obéey the Harbor-
Master in carrying out this section shall forfeit and pay a fine of $5 for each
and every offence.

8. No vessel, having gunpowder, dynamite or nitro-glycerine, or any other
explosive substance on board shall approach any wharf nearer than 100
fathhoms. Such vessels shall anchor out of the way of passing steamers, and
shall keep a red flag flying in main rigging, while receiving or discharging
powder. The handling of powder, dynamite, nitro-glycerine, or any other
explosgive substance to and from vessels in the harbor must be under the
supervision of the Harbor Master, whose duty it is to see that every pre
caution against danger of ignition or explosion is adopted and rigidly observed.

7. Vessels must lie with their heads up the dock, and those in the first
berth must haul far enough to bring their sterns past the end of the wharf,
unless prevented from lying so by the form or situation of the whart or dock,
or by position of the other vessels near them.

8. Every vessel lying in a dock or at the end of a wharf must have her
vards *‘ cock billed,” and bumkins taken in (if removable). Such of the an-
chors as might interfere with vessels hauling past, or while lying in their
berths. to be taken on beard, or s0 placed as to be out of the way.

9. No vessel shall take or keep such a position in or near any dock as to
prevent other vessels from geiting in or out of the same.

10. No vessel shall take or keep a berth at any wharf, or in a dock, contrary
to the Harbor Master’s directions, he being vested with full power and author-
ity to regulate and fix the berths of all vessels.

11. Every Master or commander of a ressel, ercepting regular lines or vesscls
trading within the limiis of the State, is required by law o repair to the
Harbor Master’'spflice, within 24 hours after his arrival, and there report the
name, tonnage and degcription of his vesgel, the nation to which she belonds,
and the name of the Pilot that brought her into port, and the number of Nis
boat. And if any Master or commander of any such vessel shall neglect 10
repair to the Harbor Master’'s office, or refuse or mneglect to deliver to 1he
Harbor Master the said report within the time above limitec, he shall for each
and every offense pay to the usge of the Harbor Commissioners a sum not exceed-
ing Nfty dollars. .

12. No ballast, stone, dirt or rubbish shall be thrown from any vessel into the
docks or stream. And every vessel landing or taking in hallast must use proper
means to prevent any part of the same from falling into the dock. And #ll
vessels landing ballast on a wharf must keep a clear passage-way alongside the
vessel, and so place the ballast as to prevent it sliding into the dock. 'The posts
to which the vessels make fast must likewise be kept clear of ballast, or other
obstructions.

13. Every vessel exceeding 25 tons register must always have on board 2
ship-keeper, or person capable of taking care of her.

14. No vessel shall be graved at any wharf, or in any of the docks where
vessels load or discharge.

15. Every vessel hauling past, or lying alongside and made fast to anolher
vessel, shall put out in a proper manner, good and sufiicient fenders, and keep
the same so placed as to prevent injury to the vessel she shall be alongside of!
and shall likewise so place and keep her moorings as to prevent injury to the
said vessel. And if discharging or taking in a cargo athwart another vessels
‘decks, she must also keep her plank or staging so fixed as not to cause injury.

16. That every ship, vessel or steamer lying in one of the docks or moored
a whart must keep a light barning on board thereof, from dark until daylight’
said light to be suspended couspicuously midships, fifteen feet above the deck
of the vessel. The Master, owner or other person having charge of any ship,
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vessel or steamer, making default herein, shall be liable to a penalty of Five
Doliars for every offence.

17. The place for depositing ballast to be discharged from wvessels arriving
from infected ports is at Quarantine Wharft.

18. The discharge into the Ashley River of phosphate washings is prohibited,
and the washing water must bhe allowed to flow back to the river only after the
contained sediment has had time to become reasonably well deposited. In
Charleston Harhor. the depcesit of material will be permitted only along the
shore of Hog Island, in said harbor, and not more than one-quarter of a mile
from said Island, or in Ashley River along the James Island shore, in water not
more than 12 feet deep at the time of dumping. It is ordered that all such
material be dumped thereon, and no where else. FEvery violation of this rule
shall be subject to a penalty fgr each and every offense of not less than Fifty
Dollars, nor more than One Hundred Dollars., to be recovered according to law
of the Master or ewner of the offending tug or vessel. ‘ B

19. Should any hulk, raft, flat or other c¢bhstructive substance become sunken
from any cause, in or near any dock or wharf, or within the harbor and its
tributaries, where it might be of danger to navigation, the same shall be imme-
diately removed, under a penalty of Five Dollars, for each and every day such
nuisance shall remain, after notice from the Harbor-Master, to be paid by the
barties interested or concerned; and in case exertions are not immediately
made for the removal aforesaid, the commissioners may exercise their discre-
tion of using other means of abating the nuisance, even to the confiscation or
condemnation of such obstructions. :

FEES OR TAXES.

1. For the purpose of meeting the expenses attendant upon the execution of
the foregoing regulations and providing for the safety and proper accommoda-
tion of vessels at this port, the following tax or fee is imposed upon all vessels
arriving here, and will be collected by the Harbor-Master upon their arrival in
such manner as shall be most expeditious:

CoasTwIsE :

Steamships, monthly —. e $£6. 00
Barges and schooners, per tvip____ . 2. 00
. Brigs, per trip_o. 2. 60
Foreien :
Steamships, per trip_____ e e o e e e T o 12. 60
Barks, per triD . oo 6. 00
BrigB, Der tIiD o o e e ——— 3. 00
Raies of pilotage for Charleston, S, C.
R i -
Trraft (feet and For In for Draft (feet and @ or In for
uglder). Amount. bg;}}ker orders. under}. Amount. bleaam k1 .er orders.
| . 15.00 | .. .... 14.00 6 20, ... .... e $120.00 | 96150 $78.00
T lIIIIIINNE 780 ¥16.00 20} -oonaeneeaes gg%% 6.9 |----- 50
_____________________ X 1. 18.00 |t 21 . ... . U0 | . .
BT ® oino | % FR0hL ... 133381 gg% 06050
............. ) .00 | 220 .. 140. - .
L 22.50 %,38 N _20 P SRS 145. 00 72.00 | .......
1 RS M 2560 23,00 | 200 23 L e 150.00 | 73. 5 114. 00
loy TIITIIIIIIILLN ) 2000 ..o ... S e 155.00 L
(LIRSS M 30.00 25. DO Taploo | 2l LIl 160. 00 76. 50 131.00
2 R a5. 80 32,50 |_......... 17 IO 163. 00 78. 00 135.00
- 40.00 3375 07 73200 | a5 il ol 176.00 ! 79. 50 140. 00
Ly 45,00 35.00 0. S 175. 00 | 81. 50 145.00
3. Tttt 50. 00 36251 35.00 || 26. ... eieimnnaaen 180.00 @ 8/2. 50 150. 60
L 5. 00 . N BB e i 185.00 | 81.00 154. 00
L 60. 00 3875 | 42. 00 A i 190,00 85. 50 159.00
Lk T &5. 00 48.00 {. ... ... 74 PRPOUR 195. 00 87.00 164. 60
ool e 70.00 |. 49.50 48,00 1| 28 ... n. 00 8%, 50 188. 00
b SO, 75. 80 5l. 00 . 711 SR, 205,00 90. 06 173.00
. i o 20. 00 a0 0T 510001 2en L TlIIIIIIIIIIL . 210.00 01. 50 175. 00
12 S 85.00 |- 5 .+ SR i 215.00 93. 00 182. 00
§i~--~--..--...::':' 90. 00 55. 50 6L.O0 || 30, ... iiaiieienaann jo220.00 94, 50 187. 00
VAo LLLiTi a5. 00 00 [ e, %) T p 225.00 96.00 1. ...
ﬁ--------.-.,-;-,_._ 100. 0D 58. 50 67.00 3 31, e i 230. 00 97—£ ----------
] S 105. 08 80.00 | oo nn.n 3 5 e L 235. 00 g9 cesesesons
197 rmreeienesi - 136000 61. 50 75,00 || 32701000 TIILIIIIIIN 2000 100050 [LIIIIINIII
eeeineallllI2XY 215000 63.00 {.....on..t
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Moves, etc.

From anchorage or city up Cooper River.  _ e e 8. 0N
Down Cooper River to ¢ity or anchorage . &, O
From anchorage or city up Ashley River 8, O
Down Ashley River to anchorage or ety . e ——————— 8. no
From city to quarantine or roads_.________ 4, Q0
From guarantine or roads to ¢ty __ . o oo E B
Docking when reqQuested . . o e e 4. O
Streaming when requested . _ i [t

RE

Detention per day_ e e e

All American barges and vessels in coastwise trade and uunder enrollment. i
tow, nnder 6 feet, exempt.

All American barges and vessels in coastwise trade and ander enroliment, 10
feet or under, will be allowed one-half pilotage,, Pilots carried off shall receive
maintenance and accommodation of Masters, four doliars per day absence from
port, and expenses back to port.

If vessels has ]aid sixteen hours outside of the bar and proceeds, shall give
maintenance and expenses back to port.

ooy

1

THE ANCHORAGE GROUNDS.
I. GENERAL ANCHORAGE.

The anchorage grounds shall include all the navigable portions of that harbor,
and the portions of Cooper, Ashley, and Wando Rivers adjacent thereto, except
the following:

Areas of prolibited anchorage.

(a) That portion of Cooper River which is bounded on the north by a true
east and west line through the North Customhouse Wharf, on the east by Shules
Folly Islan<d, on the south by a true east and west line through the south shore
of Shutes Folly Island, and on the west by the water front of Charleston.

(b} A ship channel between the Jetties and the Navy Yard 600 feet wide (or as
much wider as an improved channel may hereafter be dredged), following the
established ranges and usual courses and passing east of Drum Island. Between
the North Customhouse Wharf and the Charleston Dry Dock & Machine Cuo.'s
dock, this shall include all the area between the eastern limit of said channel
the eastern water front of Chavleston.

{c) A ship channel 600 feet wide froin the vicinity of the Charleston Dry Dock
& Machine Co.'s dock north through Town Creek Channel, folowing the estab-
lished ranges and usual courses and connecting at both ends with the main
channel.

{(d) A ship channel in Ashley River from its mouth to Standard Wharf, 200
feet wide, following the established ranges and usual courses, and widened at the
eastern end to connect with the main channel in Cooper River.

(e) The commonly used channel in Wande River, with width of 200 feet.

{f) A channel 200 feet wide in Hog Island Channel from Cooper River to ihe
Mount Pleasant ferry terminal, having its northern limit along the line of lighted
beacons in Hog Island Channel.

{g) An area 1,200 feet wide extending from Ripley Shoal Light toward the
head of the Seaboard Air Line Wharf (foot of Hasell Street) to its junction
with the prohibited area described in (o) above.

(h) An area 1,200 feet wide extending from Ripley Shoal Light to Lort
Sumter Light, with its axis connecting those structures.

(i) An area 1,200 feet wide extending from Fort Sumter Light te Old Fort
Moultrie, with its axis connecting the centers of those structures.

II. ANCHORAGE FOR EXTPLOSIVES.

Vessels carrying gunpowder or other explosives in bulk may anchor only in that
section of the Wando River which lies on the west side of that river, between
a point opposite the south end of Duniel Island and a point about one mile t¢
the north: Provided, That vessels carrying high explosives in bulk ® shall not

1 The terin “ high explosives in bulk** sghall be constrmed to mean high explosives
acked in boxes, barrels, or kegs, and not londed in ammunition eor shells, 'The standarl
nition of the term “ high explosives ” will be that contained in paragraph 1503 of tb¢
regulations of the Interstate Commerce Commission for the trameportation of explosived
by rail, viz: High explosiver are all explosives more powerful tham werdinary black
powder; except smokeless powder and fulminstes. "Thelr distinguishing characteristi¢
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anchor within 400 yards of each other, but this provision is not intended to
prohibit lighters from tying up alongside ships for the transfer of cargo.

RULES AND REGULATIONS.

i. Excepting in cases of great emergency, no vessel shall be anchored in the
Prohibited areas above wmentioned and described.

2. Anclhiors must not be placed within the areas of prohibited anchorage, but
vessels Inay be so anchored as to swing into these areas, provided that they are
su placed, with reference to the customary winds, tides, and currents of the
Lharbor, that they will so swing only during slack water,

3. Vessels must be anchored in such way as not to interfere with the free
navigation of channels of the port, including Cooper, Ashley, and Wando Rivers,
or to obstruct the approach to any pier or entrance to any slip, or to impede
the movement of any ferryboat.

4. Except in cases of great emergency, no craft shail be so anchored that it
can swing within 400 feet of any wharf or pier on the eastern water front of
Charleston, S. C.

4. Except in cases of great emergency, no light vessel (vessel not laden) nor
stiall eraft shall be anchored in Cooper River north of an east and west line
Through the North Customhouse Wharf unless proper anchorage space is not
aviailable elsewhere in the harbor, including the connected rivers.

6. Diragging of anchors in or across the areas described above, under (a} to
{#) inclusive, is prohibited.

7. Vessels which, through force of great emergency, are anchored contrary
to the above rules shall be shifted to new berths in accordance with such rules
it the earliest opportunity. .

N. A wvessel, upon notification from the Captain of the Port {e shift its position
on anchorage grounds or out of areas of prohibited anchorage, must get under
Wiy at once or signal for a tug, and must change position as directed with
rexsonable promptness.

% Vessels carrying explosives sghall be anchored only within the anchorage
Eround described above under the heading ‘ Anchorage for Explosives,” which
huy be used also by vessels carrying other classes of freight when proper
inchorage space is mot available elsewhere in the harbor, including the con-
hected rivers,

11} Vessels ecarrying explosives shall be at all times in charge of competent
bersons, and must display by day a red flag, of at least 16 square feet, at the
Iusthead, or at least 10 feet above the upper deck if the vessel has no mast;
at night a red light shall be displayed in the same positions specified for the

Is their susceptibility to detonation by a blasting cap. Examples of high explosives are
¢ dynamites( picric acid. nicrates. chlorate powders. nitrate of ammonia powders. dry
trinitrotoluol dry nitrocelluiose {(guncotton), and fireworks that can be exploded
®n masse,” {Inless they are loaded in the mame vessels with articles enumerated in the
rate quoted above, picriec acid 10 per cent wet, and trinitrotolusl 10 per eent wet, and
hltrocellulose {(guncetton) 20 per cent wet will not be classified as high explosives,
he term * high explosives in bulk ” deoes mot include such articles as benzol, toluei,
Smokeless powder, black powder, small-arms ammunition, ammunition for cannon with
“Xnlosive projectiies, expxlosive projectiles or torpedoes, percussion fuses, time fuses, com-
bination fues, tracer fuses, cordeau detonant, primers for canpon and small arms,
blasting 8, detonagting fuses, and fulminate of mercury in bulk. Blasting caps,
Aetonating uses, and fmiminate of mercury in bulk will be considered as constituting a
Gistinet ciasa by themselves. 'The Act of Congress approved March 4, 1921, imposes
tertain restrictions upon the transportation of explosives hs‘r' common carriars engaged
In interstate or foreign commerce, and also provides that * The Interstate Commerce
Commission shall formulate regulations for the safe transportation within the limits of
the jurisdiction of the United States of explosives and other dangerous articies. includ-
i inflammable liguids, inflammable solids, oxidizing materials, corrosive liguids, com-
bressed gaspes, an igsonous substances, which shall be binding upon all common car-
Tiers engaged in interstate or foreign commerce which transport explosives or other
danzerous articles by land or water, and upon all shippers making shipments of explo-
sives or other dangerous articles via any common earrier engaged in interstate or foreign
“ommerce by land or water.” Other vessels will be governed by the following ruies:
fa) Where hlastin - paps, detonating fuses, and falminate of mercnry in bulk are loaded
Oh the same vessel with high explosives, they must be in a different compartment, the
distance in g straight line from the compartment containing them to the explosives to
be not less tham 25 feet. (b) In transferring high explosives in bulk, blasting caps,
detonating fuses, and faiminate of mercury from onelfv?;;;egrentoceaggﬂggv;ﬁ?n Detween
andled b 4 ute and mattress. .

e o O e o D e sefite to Lrameror o Jond by hand or chite
Mechanies] holsts and a special crate or basket may be used, Explosives trsgés erret nn
this manner . must not be handied roughly. They must be hoisted and lower carcefully

&nd only deposited sr-loweredt on & mattress.
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red flag. INo smoking will be perniitted on or near such vessels, and no persons
under the influence of liguor will be allowed on board any vessel, barge, or
scow carrying explosives, nor will they be allowed to approach such vessels.

131. Nothing in these rules and regulations shall be construed as relieving the
owner or person in charge of any vessel 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,
eto,

Rates of pilotage for the harbors and bars of Pori Royal and Sit. Helena and
inland waters. ’

6 feeto oo e $18. 00 183 feet.___ .00
T feet_ __ . o 21.00 | 19 feet____ . 00
8 feet_._. . __ ____ _____ 24.00 | 19% feet____ .00
9 feet . oo oo 27. 00 20 feet . o .90
10 feet o e e 31. 00 | 203 feet .50
1 feebt . e 35.00 [ 21 feet. _ _ . _ 1592, 50
12 feet_ _ _ e 40. 00 21% feet_ e 161, 50
123 feet_ . _ _ . 43, 50 22 feet. e 170. 50
i3 feet o o 47, Q0 22% Teet oo 180, 00
1332 feeto o o e 51. 00 23 feet_ o 190. 50
14 feet_ __ _ .. ______ e 55.00 | 283 feet____ __ 203, 0
143 feet o e 640, 00 24 feet_. . _ _ ___ ___ 212,60
15 feet o 66, 00 AL Tt e 2en, 0n
158 feeto o T1.00 | 25 feet_ . _ _ . _ o __. 235. 00
168 feet_ . TE. B | 203 feet______ __ _ ____ __________ 249, 06
164 feet_ __ . _ - e e 82, 50 26 feet_ _ _ o 264, 00
17 feeto 89,00 | 263 feet_ o ____. 280, 00
17y feet o __ e ————— 97. 00 27 feet. . .. o oo __ 297. 00

18 feet__ 104. 50

Each drop, $10; detention, $4 per day; dockage, $4.

From Port Royal to Wilsons Mil) e $£12.00
From Port Royal to Sewardville __ e, 12. 00
From Port Royal to Bull River (without steam ) _ . _ e 30, 00
From Port Royal to Bull River (with steam) . __ . ___ . ______ 15, 00
From Beaufort to Bull River (without steam) o o ——— 25,00
Fron: Reaufort to Bull River (with steam)_ . _ . _ 0;’_ 8g
o

From Beaufort or Port Royal to Caltboguwe______________ . ____________
HARBOR REGULATIONS FOR THE PORT OF SAVANNAH, GA.,

Every pilot, when he has brought any ship or vessel to anchor, is required
to moor such ship or vessel, or to give proper directions for the mooring of
the same, and for her safe riding at such mooring. He shall also make known
to the captain of such vessels the laws reguiring tights on board. )

It shall be the duty of every pilot to inform the mastiers of vesselg of thelr
duty to report to the Harbor Master's office within 24 hours after arrivai at
the city. ]

Pilots are directed to moor all vessels which stop at Five Fathom to lighten
or. discharge, as near the south shore as may be safe, that an open passiage
may be left to northward for vessels to pass and repass. No vessel ghall dis
charge or load any of her cargo in the river opposite the city, except at the
wharves. No anchor is allowed in the river when the vessel is made fast (v
the whart. : : ‘ . )

All masters of vessels, as soon as they come to anchor shall rig in thell
jig-boom, spanker-boom and main-boom ; and all vessels shall brace their lower
and top sall yards on starbeard braces, take in the boom-kins and davits
lay their sprit sail yards fore and aft, rig in their martingale, take in all booln-
frons, and eock-bill their anchers. These regulations must be observed while
lying at the wharf, or at anchor in any part of the river, The maater of an¥
vessel, or his representatives, refusing to move his vessel, when ordered to d0
80 by the Marbor Master or Deputy, the vessel shall be 1noved, if necessiaty,
with tug or tugs, and proper crew employed, at expense of said wvessel.

Master or consignee of any vessel wishing to move shall give the Harhol
Master sufficlent notice to enable him to give her a clean berth. The Harbor
Master must be the judge of the time reguired. : : .

. "'Ne¢ vessel shall be moved, after being placed at the wharf, without permis
sion of the Harber Master. , L L ,

-No vessel, other than regular packets, arriving at: the city, shall be docked
without .permission from the Harhor Master. e

ATl vessels, except regular packets, in ballast, waiting for frelght, light. &
oceasionally taking in, discharging or retailing a eargo at any wharf, shall
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give the inside berth to a loaded vessel that wants to discharge forthwith;
and every such vessel shall likewise give inside berth to a vessel that wants
to take on her cargo immediately. Any vessel, except regular packets, taking
in a eargo at any wharf, shall give the inside berth to a loaded vessel, if, at
the time of application for such berth, there be no other vacant or equally
suitable berth for such loaded vessel.

Every vessel hauling past or lying alongside and making fast to another
vessel shall put out, in a proper manner, good and sufficient fenders. and keep
the same so placed as to prevent injury to the vessel she may be alongside of
and shall likewise so place her moorings as to prevent injury to said vessel,
and if discharging or taking in a cargo athwart another vessel’s deck, she
must also keep her plank or staging so fixed as not to cause injury.

Masters of vessels shall not permit ballast, rubbish or dirt of any kind to be
thrown into the river or harbor. All ballast or coal shall be thrown ten feet
hack, clear of the heads of the wharves: a heavy sail or tarpaulin must be
put between the vessel and the wharf, extending under and five feet on each
side of the stage to prevent any from falling into the river. The sweepings
from the deck, or ashes from the c¢aboose or rubbish of any kind, must be put
upon the wharf and carted away.

No vessel, while laying alongside the wharf or another vessel, shall be smoked
for the purpose of destroying rats, but must first be hauled in the stream and
kept constantly afloat so as to be easily removed in case of taking fire.

No tar, pitch or turpentine shall be boiled on any vessel’s deck. or within
60 yards of any vessel or warehouse. Notice in all cases to be given to the
arbor Master.

No raft of timber or lumber shall be broken up in the front river below
low-water mark, except that rafts of oak or cypress may be broken up on north
side of river, in accordance with provisions of Ordinance passed in Council
Murch 25, 1885. No raft shall be permitted to lie more than 48 hours afloat
in the river, nor shall any stave, wood or shingle raft be landed at the heads
of the wharves, .

No vessel lying at any of the wharves on the Southern side of the river
between Habersham’s Mill and the eastern extremity of the city, shall be per-
nitted to take on board any timber or lumber from rafts alongside, unless the
owner or lessee of the wharf at which the vessel lies shall consent thereto,
and procure the consent of the owner or lessee of the adiacent wharves, which
tonsent shall be in writing and filted with Harbor Master. In cases yvhfere it
would not be safe to remove empty vessels, the Mayor will give permission to
load a few sticks of timber at wharf, said sticks to be secured by chaing and
dozs after the raft shall have been broken up.

No person shall encumber the wharves with Cotton, Coal, Bricks, Lumber,
Stone, or other heavy articles, so as to prevent the use of said wharf to
Yessels wishing to load or discharge cargoes. .

Not more than two vessels of one hundred tons or more register shall be
atllowed to lay alongside at any wharf in the city so long as there shall be
a8nother wharf vacant, or with only one vessel thereat, except under special
bpermit from the Harbor Master, approved by the Mayor.

No vessel or boat laying alongside of any other vessel or wharf shall have
& fire in the caboose, or any other place on or under deck of said vessel or
bzoat, except in an iron caboose, and such caboose or other fire-place be well
;:nd safely covered and surrounded with a good and sufficient caboose house,
ut or other covering or enclosure.

All vessels overlagying the city wharves and docks must Day proportional
wharfage. No rafts shall be kept across or in them for the purpose of loading,
except b rmission.

No shligli'g or sand ballast, or rubbish of any description, shall be landed
Without permission of the Harbor Master.

b Any vgssel will be admitted to a berth or tﬁ? atIIOWed to change from one
erth to another on application to the Harbor Master.

No Master, or ot’helr" %erson having charge of any ship or vessel shall irejfuse
Or neglect to obey the directions of the Harbor Master, or his assistant, In 2311!
Mutters within his or their authority, or shall molest, resist or opposef 'hie

arbor Master, or his assistant, in the execution of any of the duties of his
or their office. : ' . : ¢ night

The master of any vessel laying at anchor In any part of the river at night,

shall cause a good and sufficient light to be shown in some part of the rigging
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of such vessel, at least 20 feet above her deck, which light shall be kept burning
during all hours of the night.

Every vessel must always have on board a ship keeper, or other person
capable to take charge of her.

In case of any dispute or difference of opinion arising between or amongst
masters of vessels, or others concerned under the foregoing Harbor Regula-
tions, the same should be settled by the arbitration of the Havrbormaster, on
the application to him of those interested.

That any person violating any of the regulations contained in the foregoing
sections, upon conviction thereof in the Police Court shall be fined in.a sun
not exceeding One Hundred Dollars, or be imprisoned not more than Thirty
Days, either or both, in the discretion of the Officer presiding in said court.

An Ordinance to lessen the danger from fire in the Port and the City of
Savannah.

That hereafter it shall be the duty of every owner, agent, master. or captain
of any vessel, boat, tug, or craft propelled in whole or in part by steam; or
in which any steam engine or steam boiler is, or is used, immediately upon the
arrival of such vessel at any wharf, dock, or pier within the port of Savannah,
to cover all funnels and smokestacks securely with a first class spark arrester,

That it shall be the duty of every person owning or operating any steam
locomotive, steam engine, donkey engine, or stationary engine on or about the
wharves, docks, or piers of the City of Savannah, or on or about any yard or
warehouse where any cotton or naval stores are stored in the City of Savannali,
to cover the smokestack of each and every such steam locomotive, steam engine,
donkey engine, or stationary engine securely with n first-class spark arrester.

That it shall be the duty of every owner, agent, master, or captain of any
vessel, boat, tug, or eraft, propelled in whole or in part by steam, immediately
upon its arrival in this port, to couple its fire hose and have the same ready
for immediate use at all times while in this port; provided, said vessel, boat,
tug, or craft is loading or discharging a cargo of cotton or naval stores, and
sufficient steain shall be kept up night and day on the donkey engine or o
one of the main boilers to enable a full stream of water to be turned into any
compartment of such boat, tug, vessel, or ¢raft at any time:; and in the event
that such vessel, boat, tug, or craft shaill not be provided with sufficient host
to reach each and every hatch of said vessel, boat, tug, or craft, then it shall
be the duty of the owner, agent, mastier, or captain thereof to immediately
supply said vessel, boat, tug, or craft with sufficient hose 80 to do.

That it shall be the duty of every agent, owner, master, or captain of any
vessel, while leading or discharging a vessel in this port to protect or have
protected all hatch combings, so that the cargo of cotton or naval stores so
loaded or unloaded shall not come in contact with the combings.

That it shall be unlawful for any person to smoke any pipe, cigar, or cigar
ette on the deck or in the hold of any vessel while loading or unloading at this
port. : , . _ _

That it .shall be unlawful for any person to have, carry, take or use any
light or lantern in the -hold or holds of any vessel loading or unloading in this
port, except such light be a closed and locked lantern.

That it shall not be lawful while any vessel is engaged . in loading cotton
or naval stores, or before her load is complete, in this port, for any person o0
paint in or about any part of said hoid of said vessel. : -

That it shall be the duty of every mmaster of any vessel while in this port
and while loading and unloading, to see that.as soon as work.is stopped for the
day all hatches are put on and covered with tarpaulin. i o

That it shall be the duty of every master, captain, agent, or owner of every
vessel of every sort and description, -proﬁellled in whole or in part by stean
while loading or unloading cotton or- pavgl stores in this port, te place :u]d
keep at or near each hatch, a barrel filled with water, to be used only 1
case of fire, to which said barrel shall be sttached two buckets, to be used
only in case of fire. U S o

That any person violating any provision of this ordinance shall, upon oV
viction before the police court of the.City of Savannah, be. subject to a Hn¢
not to exceed One hundred dollars and imprisonment not to exceed thirty days
sather of both, in the discretion of the court. R )

Ali persons engaged in lightering, or otherwise transperting cetton, haVs
straw, or other infiammable merchandise (naval stores excepted) on the Sanal
hah River, oer other waters within the limits over which the said Mayor and
Aldermen of the City of Savannah have Jurisdiction be, and they are hereb¥



HARBOR REGULATIONS, 183

required to cover the same, while on lighters or other crafts, with tarpaulins
or other more permanent and substantial material; and that each failure to
do so shall be considered a violation of this ordinance, and be punished as
hereinafter provided,

It shall be unlawful for any person to make or to use matches in any way
in the holds of the vessels of any description, or on the decks of the same
during the time said vessels may be taking in or unleading cargoes of cotton,
naval stores, hay oil, or other inflammable merchandise.

Speed of vesels: No steamer shall, while pasing along the line of the wharves
of this City, exceed in speed four miles an hour ; and where two or more vessels
are moored abreast of any of said wharves the steamer passing will stop her
engines and turn “ over slowly,” using every precaution to aveld unnecessary
suction until the vesgsels in her immediate vicinity are passed by. In passing
near the dredge and dredge flats employed at any point on the river between
the Western limits of the c¢ity and Tybee, steamers must be slowed down and
where necessary stopped and worked as above specified, until the dredge or
fiats are passed.

No steamer while passing the line of Quarantine wharves opposite the east-
ern end of T.ong Island, shall exceed a speed of five miles per hour.

The harbor fees, as established by ordinance, shall be as follows: By each
fransient Brig or Schooner, four ($4) dollars. By each transient Ship or Bark,
six ($6) dollars. DBy each transient Steamship, fifteen ($15) dollars. By
eich coastwise Steamship running regularly to this port, six (%£6) dollars per
month, By each Bark, Barkentine, Brig, Schooner or Sea Going Barges en-
wiged in the coastwise trade, four (%¥4) dollars; each transient tug engaged in
fowing. eight ($8) dollars, payable not more than twice in every twelve months,
v ench mailing Vessel or Steamer plying inland, measuring forty feet or more,
two cents per foot over all measurement, payable quarterly in advance.

AN ORPINANKCE TO PROHIBIT THE DISCHARGE OF REFUSE QIL IN THE SAVANNAH
Rivee.

It is unlawful for any person, firm or corporation, or master of any ship,
to discharge, throw, or dump refuse oil into the Savannah River, in the Sa-
vannah Harbor, or into any of the streams flowing therein, or into any of the
docks, or alongside any of the piers, or along the shores or banks of said river
refuse oil of any character.

That any person, firm or corporation, or master of any vessel, violating the
Provisions of this ordinance shall upon conviction befere the Police Court of the
City of Savannab be fined in sum not more than $100.00, or to be imprisoned
hot more than 30 days, either or both, or any part of either or both, in the
discretion of the Court.

Savannah rates of pilotage.

{Effective May 1, 1918.]

' Cocksp | Goctspur!
Braft (feet and Bar to | UoORgpuUr Draft (feet and Bar to : Vockspur
under). Cockspur. v:?ng’:h Total. under). Cockspur. v;‘:n?;h_ Total.
$14.70 5. 05 $23.75 22 ... emmeacmnana $£100. 00 $£0. 00 $160. 00
16. 60 10. 30 26.90 H 23 -t caea e 114.05 6%. 45 182. 50
18.75 11.25 30. 00 24 .. 131. 25 TR.75 210. 00
20.65 | 12, 45 . 33.10 i 24h ... iiiaeaas 135.95 81.55 217. 50
24.70 15.30 40. 00 b5 YRR 140. 65 £84.35 225. 00
2040 17. 50 46, 90 258 e 145.30 R7. 20 232, 50
- 32.50 19, 40 51.90 | 26 .. .. .eeiie..- 150.00 90.0(}. 240. 00
35.65 21.85 BT.50 1 265 .o 154, 7 92. 80 247. 50
4280 25. 95 BB.75 |} 27, e eciccincanane-n 159. 40 95. G0 255. 00
. 48.75 29.35 TR.10 {| 27k . i iiiicanncaenns 164.05 98. 45 262, 50
54. 40 32. 45 BB.85 | 2R, L. iiiieianaa 168.75 101.25 276.00
61,25 36. 85 98,10 {f 288 . .. ocerr i 173.45 104. 05 277.50
67.50 41.25 H8.95 || 29, eei i 178.10 106. 90 285, OB
75.65 45. 60 121.25 .2 - R 182. 8D 109. 70 20250
VR.15 46. 85 125, B0, i PR, 187. 50 112. 50 300. 00
87. 5¢ 52.60 140. 00

Detention of pilots per day, $4.32, -
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Move.
Venus 4-Mile ! 5 Fathom
T¥bee to Point to Point to to
Savannah | Savannah | Savannah : Savannah
Draft (feet). or or or or
Savannah | Savannah ! Savannah | S8avannah
to Tybee. | to Venus to 4-Mile 723
Point. Point. 5-Fathom.
< PR $8.00 $8.00 $6.00 $4.00
D e e emr et ssarEssevraa e 10.00 10.00 8.00 6.00
B L PR 10. 00 1. 00 8.00 6. 00
3 11.00 11.00 10.00 800
A et i ieracacceccrancenmamanacesissammatonee - 11.00 11.00 10.00 800
- R 12.00 11.00Q 10. 00 5.00
1. . e i eaMuc i acacacmarascecvarcacaanana 14.00 14.00 12.00 10.00
Y - 17.00 15. 00 13.00 10.00
16and UPWAaFAS. ... . iiiiciecanieeeoaaaaaan 18.00 16.00 14.00 12.00

From Quarantine to Savannah same as from Tybee to Savannah.
Doboy and Sapelo Bar, and Darien and Sapelo River—Pilotage.

B Hotage B Hotag
ar P ar pilotage
pilotage |[from apper pilotage |from upper
to upper buoy or to upper buoy or
Draft in feet. buoy safe an- Total. Draft in {eet. buoy safe an- Total.
or safe chorage to or safe chorage to
anchorage. ;| Darlen or anchorage. | Darien or
any other any other
landing. landing.

B $11.00 $5.00 $19.00 || 18%......_...... $48.00 $34.00 $82.00
R, 12.00 9. 60 21. 00 ) & 52.00 37.00 89, Qf)
Beerrscsscnnnea 13.00 10. 00 2300 || ¥Td. ..., 51.00 39.00 3. %
|2 J 16. 00 12. 006 28.00 || 18........ R 58.00 41.00 99, 00
10 .. aaa. 18.00 13.00 31.00 | I8 .. oo 0. ... 60. 00 43.00 103. 00
b § S 21.00 14.00 3500 8 19, _ .. ... .. ..... 61.00 46. 00 110,00
T 23. 00 19. 00 22.00 || 195, .. .. .oo... 67-00 48.00 115. 00
1) S, 26. 60 21.00 47.00 || 20, .. i 70.00 49. 00 119. 00
b 1 31.00 23. 00 54. 00 .1} S 75. 00 50. 00 125.00
134 . e 31.00 25.00 59. 00 21, ... L 82. 00 53. 00 135.00
i ¥ S, 35.00 26.00 61.00 ] 214, . ...l ... 90. 00 55,00 145.00
1480 cie .. 36.00 27.60 63.00 1 22, _oceiiina.. 105. 60 57.00 162. 00
) T A 41. 00 30.00 TFLOO |{ 22%.... oo ..o, 120. 00 60. 00 180,00
154 e 43.00 31.00 74.00 | 28, .. e..... .- 135. 00 62.00 197.00
3. T, 46.00 33.00 78.00

Drop., §7;

every day’'s detention, $3; foreign vessels, 50 per cent additional
to the above rates.

PORT OF BRUNSWICK, GA.—PILOTAGE.

For the bar of St. Simons and Turtle River and the bar of St. Andrews and
Satilla Riv_er:

Feet. Pilotage. Foet. Pilotage. Feet.
$16.75 148 $67.00
18.75 15.. 71.00
20.25 |i 15% 74.00
21.75 {1 16. 79.00
23.00 i 16} R2.25
24. 50 17... R7.00
26.00 | 17%. 8950
T 27.7 18 o3.00
31.75 | 183 99.90
37.00 |. 19. 105. 00
39.00 | 193 111.00
ggg '.iggi 117.00 {
.75 1, 123.00
46.75 || 21 129. 00
49.25 i 214. .20 00 135.00
3 2 2 8225 || 145. 00
T OO PRI 58.08 ||

Pilotage.

Drop or shiiting, $1 per foot;

detention per day, $4.
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FLORIDA.,
{Extracts from the General Statutes of Florida, 1908.]

1300. RATES OF PILOTAGE.—The board of pilot commissioners of each port
may fix the rates of pilotage which shall be paid by any vessel entering their
pori; but in no case shall they fix the rates greater than the rates now provided
by law, as follows: All steamers or vessels entering any port or leaving the
salne, shall be subject to pay to any licensed pilot performing duty on boarq,
or to the piilot who shall first speak to such steamer or vessel, the following
rates of pilotage: For steamers or vessels drawing 6 feet, or less than the same,
two dollars per foot; for steamers or vessels drawing from 6 to 10 feet, three
doliars per foot; for steamers or vessels drawing from 10 to 14 feet, four dollars
per foot; for steamers or vessels drawing 14 to 20 feet, five dollars per foot; for
vessels or steamers drawing over 20 feet, six dollars per foot. These rates shall
appiy to all steamers or vessels, whether owned wholly by citizens of this state
or not: Provided, That all steamers or vessels carrying the regular United
Stutes mails shall pay half pilotage only: Provided, further, That all steamers
or vessels drawing less than 6 feet of water, and having a coastwise license,
shall be exempt from paying whole or half pilotage, unless thev employ a pilot.

1326. CoMPENSATION.—Harbor masters respectively shall receive from the
naster, owner or consignee of vessels coming into the port for which he is ap-
pointed as aforesaid for the services rendered by himself or his deputy. under
the provisions of this section, not exceeding the sum of twenty dollars for each
vessel, according to the amount and value of the services rendered.

FPORT OF JACKSONVILLE, PILOTAGE.

{Extracts from the Rules and Regulations.}

1. The master of any vessel entering the port of Jacksonviile, who does not
accept the services of a pilot shall be compelied to pay the full lezal rates of
bilotage.

7. Any pilot detained on board of any vessel by the master or quarantine of-
ficer, shall receive for each and every day’s services the sum of five dollars per
daxy over and above his pilotage.

12, The rates of pilotage to bhe charged and collected by the pilots on the Sr.
Jolins Bar, on all steamers ang vessels entering the port of Jacksonville, shall
be as follows: ‘

$2.50 per foot draft, into Mayport.
$3.00 per foot draft, out of Mayport.

Yoessels desiring to take pilots from Mayport to Jacksonville, $1.50 per foot
draft each way.

PORT OF KEY WEST.
[Extracts from the Rules and Regulations.]

SEc. 1. The master of any vessel entering the port of Key West, who does not
accent the services of a pilot shall be compelled to pay the full legal rates of
Pilotage, provided the vessel be spoken outside the following limits:

1t she be entering Main Ship Channel! she must be spoken outside the
Wetern Head Buoy. If by Hawk Channel, she must be spoken east of Mid-
“hannel buoy, intersecting Southeast Channel and Hawk Channel, Key West
Light bearing NW. 3 N. .

IT entering by Southeast Channel, must be spoken outside of No. 4 red buoy,
Sand Key bearing SW. by W. § W. | |

_Should a vessel entering the port of Key West without being spoken by a
licensed pilot outside the foregoing limits, the first pilot speaking her there-
after shall be entitled to full outward pilotage.

 SEC. 13. The rates of pilotage as now established by law are as given in sec-
tion 1300 preceding. . . _

And all vegsels drawing 14 feet or less shall pay the sum of ten dollars for
Uropping frem one anchorage to another and those drawing over 14 feet shall
P8y the sum of twenty dollars.
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INTERENATIONAL RULES TO PREVENT COLLISIONS OF VESSELS.
I. ENAacTINg CLAUSE, SCOPE, AND PENALTY.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assentbled, That the following regulations for
preventing collisions at sea shall be followed by all public and private vessels
of the United States upon the high seas and in all waters connected therewith
navigable by seagoing vessels,

ArT. 30. Nothing in these rules shall interfere with the operation of a special
rule, duly made by local authority, relative to the navigation of any harbor,
river, or inland waters,

PRELIMINARY DEFINITIONS.

In the following rules every steam vessel which is under sail and not under
steam is to be considered a sailing vessel, and every vessel under steam, whether
under sail or not, is tO0 be considered a steam vessel.

The words ‘ steam vessel ™ shall include any vessel propelled by machinery.

A vessel is “under way,” within the meaning of these rules, when she is
not at anchor, or made fast to the shore, or aground.

II. T.acHT8 AND S0 ForTH.

The word “ visible” in these rules when applied to lights shall mean visilile
on a dark night with a clear atmosphere.

ArTICcLE 1. The rules concerning lights shall be complied with in all weathers
from sunset to sunrise, and during such time no other lights which may be
mistaken for the prescribed lights shall be exhibited.

STEAM VESSELS—MASTHEAD LIGHT.

ART. 2. A steam vessel when under way shall carry—(a) On or in front of
the foremast, or if a vessel without a foremast, then in the fore part of the
vessel, at a height above the hull of not less than twenty feet, and if the breadth
of the vessdl exceeds twenty feet, then at a height above the hull not less
than such breadth, so, however, that the light need not be carried at a greater
height above the hull than forty feet, a bright white light, so constructed as to
show an unbroken light over an arc of the horizon of twenty points of the conm-
pass, so fixed as to throw the light ten points on each side of the vessédl, namely.
from right ahead to two points abaft the beamn on either side, and of such @
character as to be visible at a distance of at least five miles.

STEAM VESSELS—SIDE LIGHTS.

(b) On the starboard side a green light so constructed as to show an un-
breken light over an arc ©of the horizon of ten poeoints of the compass, S0 fixed
as to throw the light from right ahead to two points abaft the beam on the star
board side, and of such a character as to be visible at a distance of at least
two miles. . . ' :

(c) On the port side a red light so constructed as to show an unhroken
lHght over an arc of the horizon of ten points of the compass, so fixed as {0
throw the light from right ahead to two points abaft the beam on the port
side, and of such a character as to be visible at a distance of at least two
miles. '

(d) The said green and red side lights shall be fitted with inboard screen$
projecting at least three feet forward from the light, so as to prevent these
lights from being seen across the bow. T

'STEAM VESSELS—RANGE LIGHTS.

(e) A steam vessel when under way may carry an additional white light
similar in _construction to the light mentioned in subdivisiop (a). These (W?
lights shall be so placed in liné with the keel that one shall be at least fifteed
feet higher than the other, and in such a position with reference to each otheT
that the lower light shall be forward of the upper éne. 'The vertiog] distance
hetween these lights shall be less than the horizontal distance.
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BTEAM VESSELS WHEN TOWIKNG.

ART. 3. A steamn vessel when towing another vessel shall, in addition to her
side lights, carry two bright white lights in a vertical line one over the other,
not less than six feet apart, and when towing more than one vessel shall carry
an additional bright white light six feet ahove or below such lights, if the
length of the tow measuring from the stern of the towing vessel to the stern of
the last vessel towed exceeds six hundred feet. Each of these lights shall be
of the same construction and character, and shall be carried in the same position
4% the white light mentioned in article two (a), excepting the additional light,
which may be carried at a height of not less than fourteen feet above the hull,

Such steam vessel may carry a small white light abaft the funnel or after-
mast for the vessel towed to steer by, but such light shall not be visible forward
of the beam.

SPECIAL LIGHTS.

ArT. 4. (a) A vessel which from any accident is not under commmand shall
carry at the same height as a white light mentioned in article two (a). where
they can best be seen, and if a steam vessel in lieu of that light two red lights,
in u vertical line one over the other, not less than six feet apart, and of such
i character as to be vigible all around the horizon at a distance of at least two
miles; and shall by day carry in a vertical line one over the other, not less
than six feet apart, where they can Dbest be seen, two black balls or shapes,
each two feet in diameter. '

(b) A vessel employed in laying or in picking up a telegraph cable shall
carry in the same position as the white light mentioned in articie two (a).
and if a steam vessel in lien of that light three lights in a vertical line one
over the other not less than six feet apart., The highest and lowest of these
lichts shall be red, and the middle light shall be white, and they shall be of
such a character as to be visibie all around the horizon at a distance of at
least two miles. By day she shall carry in a vertical line, one over the other,
not less than six feet apart, where they can best be seen, three shapes not less
than two feet in diameter, of which the highest and lowest shall be globular in
shape and red in color, and the middie one diamond in shape and white.

(¢} The vessels referred to in this article, when not making way through
the water, shall not carry the side lights, but when making way shall carry
thens.

{d) The lights and shapes reguired to be shown by this article are to be
taken by other vessels as signals that the vessel showing them is not under
command and can not therefore get out of the way.

These sigmals are not signals of vessels in distress and requiring assistance.
Such signals are contained in article thirty-one.

LIGHTS FOR SAILING VESSELS AND VESSELS IN TOW,

ArT, 5. A sailing vessel uander way and any vessel being towed shall carry
the =ame lights as are prescribed by article two for a steam vessel under way,
with the exeeption of the white lights mentioned therein, which they shall
hever carry. _

LIGHTS FOR SMALL VESSELS.

ART. 6. Whenever, as in the case of small vessels under way during bad
wWeather, the green aAnd red side lights can not be fixed, {hese lights shall be
kept at hand, lighted and ready for use; and shall, on the approach of or to
other vesgsels, be exhibited on their respective sides in sufficient time to prevent
tollision, fn such manner as to make them most visible, and so that the green
lizht ghall not be seen con the port side nor the red light on the starboard side,
Lor, if practicable, more £ an two points abaft the beam on their respective sides.
Teo make the use of these portable lights more certain and easy the lanterns con-
tiining them shall each be painted outside with the color of the light they
respectively eontain, and shall be provided with proper screens.

LIGHTE FOR SMALL STEAM AND SAIL VESSELE AND OPEN HROATS.

ART, 7, Steamn vessels of less than forty,_'.and vessels under oars or sails of
less than tweénty tons gross tonnage, repectively, and rowing boat, when under

108136°-—22- 13
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way, shall not be required to carry the lights mentioned in article two (a), (b},
and (c), but if they do not carry them they shall be provided with the foliow-
ing lights:

First. Steam vessels of less than forty tons shall carry—

{(a) In the fore part of the vessel, or on or in front of the funnel, where it
can best be seen, and at a height above the gunwale of not less than nine feet,
a bright white light constructed and fixed as prescribed in article two (a), and
of such a character as to be visible at a distance of at least two miles.

(b)) Green and red side lights constructed and fixed as prescribed in article
two (b) and (c¢), and of such a character as to be visible at a distance of at
least ome mile, or a combined Iantern showing a green light and a red light
from right ahead to two points abaft the beam on their respective sides. Such
lanterns shall be carried not less than three feet below the white light.

Second. Small steamboats, such as are carried by seagoing vessels, may carry
the white light at a less height than nine feet above the gunwale, but it shall
be carried above the combined lantern mentioned in subdivision one (b).

Third. Vessels ander oars or sails of less than twenty tons shall have ready
at hand a lantern with a green glass on one side and a red glass on the other,
which, on the approach of or to other vessels, shall be exhibited in sufficient
time to prevent collision, so that the green light shall not be seen on the
port side nor the red light on the starboard side.

Fourth. Rowing boats, whether under oars or sail, shall have ready at hand
a lantern showing a white light which shall be temporarily exhibited in suffi-
cient time to prevent collision.

The vessels referred to in this article shall not be obliged to carry the lights
prescribed by article four (a)} and article eleven, last paragraph.

LIGHTS FOR PILOT VESSELS.

ArT. 8. Pilot vessels when engaged on their station on pilotage duty shall not
show the lights required for othgr vessels, but shall carry a white light at the
masgthead, visible all around the horizon, and shall also exhibit a flare-up light
or flare-up lights at short intervals, which shall never exceed fifteen minutes.

On the near approach of or to other vessels they shall have their side lights
lighted ready for use, and shall flash or show them at short intervals, to indi-
cate the direction in which they are heading, but the green light shall not be
shown on the port side nor the red light on the starboard side.

A pilot vessel of such a class as to be obliged to go alongside of a vessel to
put a pilot on board may show the white light instead of carrying it at the mast-
head, and may, instead of the coloted lights above mentioned, have at hand
ready for use, a lantern with green glass on the one side and red glass on the
other, to be used as prescribed above. N

Pilot vessels when not engaged on their statlon on pilotage duty shall carry
lights similar to those of other vessels of their tonnage.

A steam pilot vessel, when enpaged on her station on pilotage duty and in
waters of the United States, and not at anhcor, shall, in addition to the lights
required for all pilot boats, carry at a distance of 8 feet below her white mast-
head light a red light, visible all around the horizon and of such a character
as to be vigible on a dark night with a clear atmosphere at a distance of at
least two miles, and also the colored side lights reguired to be carried by ves-
sels when under way.

When engaged on her station on pilotage duty and in waters of the United
States, and at anchor, she shall carry in addition to the lights required for all
pilot boats the red light above mentioned, but not the colored side lights. When
not engaged on her station on pilotage duty, she shall carry the same lights
as other steam vessels, '

LIGHETS, ETC., OF FISHING VESSELS.

Axrr. 9. Fishing vessels and fishing boats, when under way and when not
required by this article to carry or show the lights hereinafier specified, shall
carry or show the lights prescribed for vessels of their tonnage under way.

(a) Open boats, by which is to be understood boats not protected from the
entry of sea water by means of 'a continuous deck. when engagéd in any fish-
ing -a!;;;%gl};}t, __’;v(i)thtag;gflsérmg t%flklg extexii;_ling_ not more than one hundred a'ﬁi
fifty orizont from the ‘boat to the ay, shall ¢ r one alb
round white Hght. ' the seaway, sball earry
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Open boats, when fishing at night, with outlying tackle extending more than
one hundred and fifty feet horizontally fromm the boat into the seaway, shall
carry one all-round white light, and in addition, on approaching or being ap-
proached by other vessels, shall show a second white light at least three feet
below the first light and at a horizontal distance of at least five feet away
from it in the direction in which the outlying tackle is attached.

(b) Vessels and boats, except open boats as defined in subdivision (a), when
fishing with drift nets, shall, so long as the nets are wholly or partly in ithe
water, carry two white lights where they can best be seen. Such lights shall
he placed so that the vertical distance between them shall be not less than six
feet and not more than fifteen feet, and so that the horizontal distance between
them, measured in a line with the keel, shall be not less than five feet and not
more than ten feet. The lower of these two lights shall be in the direction of
the nets, and both of them shall be of such a character as to show all around
the horizon, and to be visible at a distance of not less than three miles.

Within the Mediterranean Sea and in the seas bordering the coasts of Japan
and Korea sailing fishing vessels of less than twenty tons gross tonnage shall
hot be obliged to carry the lower of these two lights. Should they, however,
rot carry it, they shall show in the same position (in the direction of the net
or gear) a white light, visible at a distance of not less than one sea mile, on
the approach of or to other vessels. N

(¢) Vessels and boats, except open boats as defined in subdivision (a), when
line fishing with their lines out and attached to or hauling their lines, and
when not at anchor or stationary within the meaning of subdivision (h), shall
carry the same lights as vessels fishing with drift nets. When shooting lines,
or fishing with towing lines, they shall carry the lights prescribed for a steam
or sailing vessel under way, respectively.

Within the Mediterranean Sea and in the seas bordering the coasts of Japan
and Korea sailing fishing vessels of less than twenty tons gross tonnage shall
not he obliged to carry the lower of these two lights. 8Should they, however,
hot carry it, they shall show in the same position (in the direction of the lines)
a white light, vigible at a distance of not less than one sea mile on the approach
of or to other vessels,

{d) Vessels when engaged in trawling, by which is meant the dragging of
an apparatus along the bottom of the sea—

First. IJf steam vessels, shall carry in the same position as the white light
mentioned in article two (&) a tricolored lantern so constructed and fixed as
to show a white light from right ahead to two points on each bow, and a green
light and a red light over an arc of the horizon from two points on each bow
to two points abaft-the beam on the starboard and port sides, respectively;
and not less than six nor more than twelve feet below the tricolored lantern a
white light in a lantern, so constructed as to show a ctear, uniform, and un-
broken light all around the horizon.

Second. If salling vessels, shall carry a white light in a lantern, so con-
Etructed as to show a clear, uniform, and unbroken light all around the horizon,
and shall also, on the approach of or to other vessels, show where it can best
be seen a white flare-up light or torch in sufficient time to prevent collision.

All lights mentioned in subdivision (d) first and second shall be visible at a
distance of at least two miles.

{e) Oyster dredgers and other vessels fishing with dredge nets shall carry
ind show the same lights as trawlers. i

() Fishing vessels and fishing boats may at any time use a flare-up light in
addition to the lights which they are by this article required to carry and show,
and they may also use working lights.

(g) Every fishing vessel and every fishing boat under one hundred and fifty
feet in length, when at anchor, shall exhibit a white light visible all around the

orizon at g distance of at least one mile.

Every fishing vessel of one hundred and fifty feet in length or upward, when
it anchor, shall exhibit a white light visible all around the horizon at a distance
g\g it least one mile, and shall exhibit a second light as provided for vessels of

¢h length by article seven. - : : : - . :

Shouldg an;)ysneh veasel, whether under one hundred and fifty feet in length
Or of one hundred and fifty feet in length or upward, be attached to a net or
other fishing gear, she shall on the approach of other vessels show an additional
White light at least three feet below the anchor light, and at a horizontal dis-
tance of at least five feet away from it in the direction of the pet or gear.
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(h) If a vessel or boat when fishing becomes stationary in consequence of her
gear getting fast to a rock or other obstruction, she shall in daytime haul down
the day signal required by subdivision (k) ; at night show the light or lights
prescribed for a vessel at anchor; and during fog, mist, falling snow, or heavy
rain storms make the signal prescribed for a vessel at anchor. (See subdivision
(d) and the last paragraph of article fifteen.)

(i) In fog, mist, falling snow, or heavy rain storms drifi-net vessels gttachel
to their nets, and vessels when trawling, dredging, or fishing with any kind of
drag net, and vessels line fishing with their lines out, shall, if of twenty tons
gross tonnage or upward, respectively, at intervals of not more than one minute
make a blast; if steam vessels, with the whistle or siren, and if sailing vessels,
with the foghorn, each blast to be followed by ringing the bell. Fishing vessels
and boats of less than twenty tons gross tonnage shall not be obliged to give
the above-mentioned signals: but if they do not, they shall make some other
efficient sound signal at intervals of not more than one minute,

(k) All vessels or boats fishing with nets or lines or trawls, when under way.
shall in daytime indicate their occupation to an approaching vessel by display-
ing a basket or other efficient signal where it can best be seen. If vessels or
boats at anpchor have their gear out, they shall, on the approach of other vessels,
show the same =ignal on the side on which those vessels can pass.

The wvessels required by this article to carry or show the lights hereinbefore
specified shall not be obliged to carry the lights prescribed by article four (a)
and the last paragraph oi article eleven.

LIGHTS FOB AN OVERTAKEN VESSEL.

ART. 10. A vessel which is being overtaken by another shall show from her
stern to such last-mentioned vessel a white light or a flare-up light.

The white light required to be shown by this article may be fixed and carried
in a lantern. but in such case the lantern shall bhe so constructed, fitted, and
screened that it shall throw an unbroken light over an arc of the horizon of
twelve points of the compass, namely, for six points from right aft on each side
of the vessel, so as to be visible at a distance of at least one mile. Such light
shall be carried 8s nearly as practicable on the same level as the side lights.

ANCHOR LIGHTS.

ART. 11. A vessel under one hundred and fifty feet in length when at anchor
shall carry forward, where it can best be seen, but at a height not exceeding
twenty feet above the hull, a white light, in a lantern so constructed as to
show a clear, uniform, and unbroken light visible all arcund the horizon at 2
distance of at least one mile,

A vessel of one hundred and fifty feet or upwards in length when at anchor
shall carry in the forward part of the vessel, at a height of not less than twenty
and not exceeding forty feet above the hull, one such light, and at or near tbe
stern of the vessel, and at such a height that it shall be not less than fifteen fect
lower than the forward light, another such light.

The length of a vessel shall be deemed to be the length appearing in her cot
tificate of registry.

A vessel aground in or near a fairway shall carry the above light or lights
and the two red lights prescribed by article four (a).

BPECIAL SIGINALS.

Arr.12. Every vessel: may, if necessary in ordér to attract attention it
addition to the lights which she is by these rules required to carry, show 2
flare-up light or use any detonating signal that can not be mistaken for a dis
tress signal.

NAVAL LIGHTS AND RECOGNITION BIONALSE,

ArT,13. Nothing in these rules shall interfere with the operation of aw
special rules made by the Government of any nation with respect to additiopal
station and signal lights for two or more ships of war or for vessels sailin®
under convoy, or with the exhibition of recognition signals adapted by sbil”
owners, which have been authorized by their respective Governments and duly
registered and published, ' SN : o i
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BTEAM YVESSEL UNDER SAIL, BY DAY,

ArT, 14, A steam vessel proceeding under sail only, but having her funnel up,
shall carry in daytime, forward, where it can best be seen, one black ball or
shape two feet in diameter.

I111. SOoUuND S1G6NALS FOR FoG, ANXD 80 ¥YORTH.
PRELIMINARY.

ArT. 15. All gignals prescribed by this article for vessels under way shall be
given :

First. By * steam vessels” on the whistle or siren.

Second. By ¢ sailing vessels ” and * vessels towed ” on the foghorn.

The words * prolonged blast ” used in this article shall mean a blast of from
four to six seconds duration.

A steam vessel shall be provided with an etficient whistle or siren, sounded by
steam or by some substitute for steam, so placed that the sound may not be in-
tercepted by any obstruction, and with an eflicient foghorn, to be sounded by
mechanical means, and also with an eflicient bell, In all cases where the rules
require a bell to be used a drum may be substituted on board Turkish vessels,
or a gong where such articles are used on board small seagoing vessels., A sail-
ing vessel of twenty tons gross tonnage or upward shall be provided with a
similar foghorn and bell.

In a fog, mist, falling snow, or heavy rainstorms, whether by day or night,
the signals described in this article shall be used as follows, namely :

STEAM VESSEL UNDER WAY.

(a) A steam vessel having way upon her shall sound, at intervals of not more
than two minutes, a prolonged blast.

{b) A steam vessel under way, but stopped, and having no way upon her,
Sh_ull sound, at intervals of not more than two minutes, itwo prolonged blasts,
with an interval of about one second between.

SAJL VESSEL UNDER WAY,

_( ¢) A sailing vessel under way shall sound, at intervals of not more than one
Minute, when on the starboard tack, one blast; when on the port tack, two
Masts in suceession: and when with the wind abaft the beam three blasts in
Succegsion.

VESSELS AT ANCHOR OR NOT UNDER WAY.

{d) A wvessel when at anchor shall, at intervals of nhot more than obe min-
ute, ring the bell rapidly for about five seconds.

VESSELS TOWING OR TOWED,

{¢) A vessel when towing, a vessel employed in laying or in picking up a
telegraph cable, and a vessel under way, which is unable to get out of the
Wway of an approaching vessel through being not under command, or unable to
aneuver as required by the rules, shall, instead of the signals prescribed
In subdivisions (a) and (c) of this article, at intervals of not more than
'Wo minutes, sound three blasts in succession, namely: One prolonged blast
followeg by two short blasts. A vessel towed may give this signal and she
shall not give any other.

SMATLIL SAILING VESSELS AXD BOATS.

| Sailing vessels and boats of less than twenty tons gross tonnage shall not
® obliged to give the above-mentioned signals, but, if they do not, they shall
Make some other efficient sound signal at intervals of not more than one minute.

. L . SPEED IN FoG.
ART. 18. Fvery vessel shall, in a fog, mist, falling snow, or heavy rain storms,

5311?‘3 moderate spéed, having careful regard to the existing circumstances and
1¥ions. :



192 RULES OF THE ROAD,

A steam vessel hearing, apparently forward of her beam, the fog signal of a
vessel the position of which is not ascertained shall, so far as the circumstances
of the case admit, stop her engines, and then navigate with caution until danger
of collision is over.

IV. STEERING AND SAILING RULES,
PRELIMINARY.

Risk of collision can, when circumstances permit, be ascertained by carefully
watching the compass bearing of an approaching vessel. If the bearing does not
appreciably change, such risk should be deemed to exist.

SAILING VESSELS.

ARrT. 17. When two sailing vessels are approaching one ghother, so as to involve
risk of collision, one of them shall keep out of the way of the other, as follows,
namely :

(&) A vessel which is running free shall keep out of the way of a vessel whichh
is closehauled. .

(b) A vessel! which is closeéhauled on the port tack shall keep out of the way
of a veasel which is closebhauled on the starboard tack,

(¢) When both are rupning free, with the wind on differest sides, the vessel
whieh has the wind on the port side shall keep out of the way of the other.

{c) When both are running free, with the wind on different sides, the vessel
which is to the windward shall keep out of the way of the vessel which is to the
leeward.

(e) A vessel which has the wind aft shall keep out of the way of the other
vessel.

STEAM VESSEL.

ArT. 18. When two steam vessels are meeting end on, or nearly end on, s0 48
to involve risk of collision, each shall alter her coarse to starboard, so that each
may pass on the port side of the other. :

This article also applies to cases where vessels are meeting end on, or pearly
end on, in such a manner as to involve risk of collision, and does not apply to
two vessels which must, if both keep on their respective courses, pasg clear of
each other.

The only cases to which it does apply are when each of the two vessels
is end on, or nearly end on to the other; in other words, to cases in which,
by day, each vessel sees the masts of the other in a line, or nearly in a line
with her own; and by night, to cases in which each vessel is in such a position
as to see both the mide lights of the other.

It does not apply by day to cases in which a vessel sees another ahead
erogsing her own course; or by night, to cases where the red light of one
vessel iz opposed to the red light of the other, or where the green light of
one vessel is opposed to the green light of the other, or where a red light with-
out a green light, or a green light witheut a red lght, is seen ahead, or where
both green and red lights are seen anywhere but ahead,

TWO STEAM VESSELS CROBSING.

Axmr. 19. When two steam vessels are crossing, so as to involve risk of cal-
lision, the vessel which has the other on her own starboard side shall keep out
of the way of the other, ' :

STEAM VESSEL SHALL KEEP OUT OF THE WAY OF mﬁ VESBEL.

ArT. 20. When a steam vessel and a sailing vessel are proceeding in such
directions as to involve risk of collision, the steam vessel shall keep out of the
way of the sailing vessel.

B : - COUBRSBE ARD BPEED,

Arr. 21, Where, by any of these rules, one or two vessels is to keep out of tbe
way, the other shall keep her course and speed. :

Note-——When, in consequence of thick weather or other causes, such vesgel
finde herself so close that collision can not be avoided by the action of the
giving-way vessel alone, she also shall take such getlon as will best aid to avert
collision. [See "articles twenty-seven and twenty-nine.} '



RULES OF THE ROAD. 198

CROSSING AHEAD.

Arnrr, 2, Every vessel which is directed by these rules to keep out of the way
of another vessel shall, if the circumstances of the case admit, aveoid crossing
ahead of the other.

STEAM VESSEIL SHALL SLACKEN SPEED OR STOP.

Arr. 23. Every steam vessel which is directed by these rules to keep out of
the way of another vessel shall, on approaching her, if necessary, slacken her
speed or stop or reverse,

OVERTAKING VESSELS.

Arr, 24, Notwithstanding anything contained in these rules every vessel,
overtaking any other, shall keep out of the way of the overtaken vessel.

Every vessel coming up with another vessel from any direction more than
two points abaft her beam—that is, in such a position, with reference to the
vessel which she is overtaking that at night she would be unable to see either
of that vessel’s side lights—shall be deemed to be an overtaking vessel; and no
subsequent alteration of the bearing between the two vessels shall make the
overtaking vessel a crossing vessel within the meaning of these rules, or relieve
her of the duty of keeping clear of the overtaken vessel until she is finally past
and clear.

As by day the overtaking vessel can not always know with certainty whether
she is forward of or abaft this direction from the other vessel she should, if in
doubt, assume that she is an overtaking vessel and keep out of the way.

NARROW CHANNELS.

Art. 25. In narrow channels every steam vessel shall, when it is safe and
practicable, keep to that side of the fairway or mid-channel which lies on the
starboard side of such vesse_l.

RIGHT OF WAY O0OF FISHING VESSELS.

Arr. 26. Sailing vessels under way shall keep out of the way of sailing ves-
sels or boats fishing with nets, or lines, or trawls. This rule shall not give to
any vessel or boat engaged in fishing the right of obstructing a fairway used
by vessels other than fishing vessels or boats.

GENERAL PRUDENTIAL RULE.

Awrr, 27. In obeying and constructing these rules due regard shall be had to
all dangers of navigation and collision, and to any special circumstances which
may render a departure from the above rules necessary in order to avoid imme-
diate danger.

BOUND BIGNALS FOR PASBING STEAMER.

ART. 28. The words “ short blast® used in this article shall mean a blast of
about one second’s duration.

‘When vessels are in sight of one another, 2 steam vessel under way, in taking
any course authorized or required by these rules, shall indicate that course by
the following signals on her whistle or siren, namely:

One short biast to mean, “ T am directing my course to starboard.”

Two short blasts to mean, * I am directing my course to port.”

Three short blasts to mean, “ My engines are going at full speed astern.”

PRECAUTION.

ART, 20, Nothing in these rules shall exonerate any vessel, or the owner or
master or crew thereof, from the consequences of any peglect to carry lights
or signals, or of any neglect to keep a proper lookout, or of the neglect of any
recaution which may be required by the ordinary practice of seamen, or by
the special circumstances of the case. :

ARrT. 30. Nothing in these rules shall interfere with the operation of a special
rule, duly made by local authority, relative to the navigation of any harbor,
river, or inland waters. -
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DISTRESS SIGNALS.

ART. 81. When a vessel ig in distress and requires assistance from other ves-
sels or from the shore the following shall be the signal to be used or displayed
by her, either together or separately, namely :

In the daytime—

First. A gun or other explosive signal fired at intervals of about a minute,

Second. The international code signal of distress indicated by N C.

Third. The distance signal, consisting of a sguare flag, having either above
or below it a ball or anything resembling a ball.

Fourth. A continuous sounding with any fog-signal apparatus.

At night—

First. A gun or other explosive signal fired at intervals of about a minute
Second. Flames on the vessel (as from a burning tar barrel, oil barrel, and
so forth).

Third. Rockets or shells throwing stars of any color or description, fired one
at a time, aut short intervals.

Fourth. A continuous sounding with any fog-signal apparatus.
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November_...| 30.11 { 30.67 | 20.09 | 1.58156.7|6L.3¢50.4{10.9(70 27 52| 82| 44(467 8§13.38|154] 68 17|12 2| 2} 3|10 8| 6| ¢|22]0.4
Dacerber,...| 80.13 | 30.67 1 20.34 | 1.33 | 48.8 | B3.9[4L8|12.1|76| 8[67] 8| 48511 | 12|255)|158| 72{18{11| 1| 1| 4| 8|10 0| 0}&7{09
Mean..... 00|, 62.267.2[5.3;10.9 B3 A8 ieeanaidannn, TN 8 POV SN S
Total. ... |....... PR RO FOPRL SRR FORUIR SPUU SR MRS PR FOR SO S 60.85 | 134 ... .. 0., 114|153 | 50 1 80 | 70 171 | 74 | 50| ¢ 131.6{ 6.4
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Meteorological table compiled by the United States Weather Bureau—Continued.

WILMINGTON, N, C. OBS. STATION, LAT. 34° 14 N., LONG. 71° 57" W,

' , L | 8 3
Bamrxgee;gr :e;%;ﬁ' and Air temperature. g ’g Precipitation. Wind. v
' ‘ L 9
¥ - E 5 2 |z |8 oy ¥
. A o \ Average number of times {observa- | » b
. |Mesn.  Extremes. Mean. Extremes. | o | ¢ E : b | B | tionsat8a.m.and8p.m.) from— |g&° E
Month. be) g"‘ 4 gl ] 'g w3
T 38| 5 (28| 6|8 2 wg|®
14l AR AT A [
: , Ctelel e @ ARERE - L8 w
S IHHHAB RN er SH
¥ § B & > b a |5 % B B 5
R AESEAEREIL IR AL RN B AR PR AL AT
Ins. | Ins. | Ime. | Ins. | ° ° ° S T L B Ins. Ins.
Tunmry ...... 30,14 130.01 | 20.18| 1731456 |55.0/3801{17.9|680| 971, 77! 511850| 11|45 87, 47 10|11{ 3| | siM2|12! 5 0/02{L2
February.....| 30.12|30.76 | 20.07 ) 1.60 47.7:57.4 30.4[180 81} 5|7 76! 52(3.30} 10;3.23| 9.8 6111010} 5) 2 411011} 4| 010313
Murch........ 300530771 2018 1,50 | 53.7 0401 45.6[18.4 |94 /20| 74| 78] 48|3.59| 11052 97| b4| 7{12| 4! 4] 8|12/10| 5, 0{0.4|0.9
Aprit.........|%0.03 | 30.61 | 26.30 | 1.31 | 60.470.2|52.2(18.0 90|28 62| 74, 44|28 91272 9.8 60| 5 9| 4] 2110115110 5| 00308
May.......... 30,01 | 30.47 | 20.39 | 1.08 | 60.1 | 78.4 | 6L.3(17.1/07 {3850 | 78] 45408 929 86 52| 5|10 6| 4] 7/18 10 2} 0/0.0(0.9
June.......... 30,01 3030 20.41| 008 (755|843 !685(15.8(100|51 40| 0| 50562, 12|7.03! 7.9 L] 4(10| 7] 4] 711610 3} 0/0.1[0.6
July.......... 3. 0213036 29.34 | L21|78.7 871721150108 |54( 40| 82| 52|6.97 141733 7.6 50i 3) 8| 4} 5| 9|20/10] 2| 0/0.0/0.3
August..,... 30.00 | 30.21 ; 20.46 | 0.85  77.6 | 86.1 | 70,1 [15.0 90|56 | 43| 85| 5.3 6.51 15| 8.04 | 6.7 68F 4,10 51 37 7{18 11} 2| 0]0.0]03
September 30,06 30.48 | 20.12 | 136 | 73.1 | 82.0[66.1[15.0 |96 42|54 84| 4.71527 9173 7.1 6411028 8, 3, 6! 8: 71 2] 010.0]L1
October....... 30,06 30672000 1.5863.3|73.0(55.2117.8: 93131 1/62| 80| 40!/3.74 8451 7.9 2012|118, 6| 4| 6| 6; 6| 5§ 000286
November....| 30.12 i 30.73 | 28.081 1751541 | 64.5{458 (1878312063 78| 43245 8i291 .7 8113113 4| 2| 5| 9710 4] 00109
December.,...| 30.15 ! 30.76 { 20.22 ) 154 | 47.2( 6751300 185 |78y 6| T2 Tr) 47312 10298 8.1 8113113 21 1] 5| 9,181 5 10120
Mean.....[30.06 ... ..levereiidennnns 62.2 1 TL7 545|172 91 48 cviifiniaidennnn, 83 1.......... S PR RO SN ORI DRI I
Total.....I.. PP RN DU FYRPN PRPIIOS U SIS PR PR MU S PN SO LOS| 126 |......0...cofeenues 06 1143 | 55137 1801541120 [ 44| 1| 1.5(12.0
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Meteorological table compiled by the United States Weather Bureau—Continued,

CHARLESTON, 8. C, OBS. STATION, LAT, 32° 47 N,, LONG. 79° 5' W,

A =

'B“mn’?é’ggrs%ﬁz:,g: and Air temperature. | g 'g Precipitation. Wind, ’;

5] —
o \ E s g |8 4 Average number of times (observa- ab %o
Yonth. Mf,nn. Extromes. Mean. Extremes. 2 59: Enﬁ ) ; ? o 2 § o ) from §§ E‘
| S AN
g ) 4 é g . ; s 3|58 ﬂg gx | & P O:a k:
Eld s, | 8 B ldls o088 | 8l58]%9|8 ¢ o g8 5
LSRR AN AN AR AL IR AR AL TR) BE AR
¢ g AL R L REIE IR R R R NN A I I eI AT IR
‘ e — — — T T

) Ing. | Ims. | Ins. [ Ima. | ° | ¢ | & | o feio ol Ins. Ins. | ; I l
Tatigary...... 3016 | 30.83 | 20.17 | 1.66 | 490.3 |57.5 42.6)14.9|80 (1070 | 78] 5.0(3.45| 10/3.98|10.7| 47{10 10| 3, 4| 5|14] 9| 7| 0]02|27
Februsry..... 3012 | 30,66 | 20.20 | 146 | 5L.7)50.21443 /14980 7 7| 78| 49|341| 10|318/1L9] 56 7 ¢/ 4; 3| 6110 9| 8| 0]05/22
March........ 30.08| 30,71 | 20.83 1.38 ) 57.2 | 65.5]50.4 15,194 |24 70| 78| 4.6)3.72| 10{324|10.9] 5 710 6 3 9|18 8| 7| 0|06]20
Apl......... 80.03 | 30.79 | 20.20 | 1.50 | 63.8 | TL.7|57.0| 14792032 60| 74| 4.2{2.99 8301064 67 6| 7| 65 5112{12. 7| 5] 00604
MBY....ooeeen 3001 [30.46 | 20.48 | 0.98 ) 72.4 | 70.6 | 65.9 [ 13.7 )98 {45 1531 76| 4.4 347 588 1L0| 33| 4{ 9, 6] 5/12{12. 7| 5| 0]0.5]0.3
June..........| 80.01 [ 30.35 | 20.31 | 104 78.5!85.5 724 | 13.1(100 | 5150 78| 51(539| 11595103 88| 5, 8| 7| 6/14/12° 5! 3| 00301
July.......... | 30.03 | 30.36 | 20.02 | 1.34 | 8.3 | 88.0| 753 | 12.7 104 | 64 (40 79| 50(7.26| 12,758 | 97| 64, 3| 6| 4| 6/16 16 8| 3| 0]0.5/0.1
August.......[ 30.01 | 30.28 | 29.33 | 0.95 | 80.3 ! 87,0/ 74.6|12.4 /100 | 6238 | 81| 53 |6.97| 130580 | 92| 106 4¢; 6/ 6 4/13118 8| 3| 0/0.0|0.2
September....| 30.04 | 30.43 | 20.27 | L16|76.282.7|70.8 11.9(100 |40 | 51| 82| 4% |546| 107.00/106] 62 12/14| 8 6/ 7 5 4| 4] 0l0.2]05
Ottober...... 80:06 | 30.50 { 28.01 | 1.68 | 67.1[74.3 | 60.5{13.8 0537 (58| 78| 3.9(8.98| 8 955{1L5| 64 15|16 5] 41 6| 7+ 4| 5| 0/0.2] 1.4
November....| 0.12 [ 30.70 | 20.14 | 156 | 8.1/ 65.9 | 50.7 152 |83 {26 |67 78| 4.2|287| 8 58| 9.8| 5412112 4 3| 6| 8 8| 7| 0f0.1]09
Docember. .| $0.16 | 30.74 | 20.38 | 146 | 5.3 | 50.0 | 441\ 14.9 |79 | 12|67 | 7| 47|3.15| 9|3.46]10.0) 50 1212] 3| 3| 5} 810 9] 0|02]21
Ment....{ 30,07 |- ecouecfoneectcnnn 66.6 | 73.0 | 50.0 | 13.9 8| 47| veeadena. 0.6 oot SO FO
Total.....fouewuasferioesaloreensdnnenascmenoen oo el I FROU 52,07 180t | 97 5120 64| 52 111 [135. 85| 66 | 03,9 12.9
| | ;
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Moteoratogical table compiled by the Untted States Weather Bureau-——Continued.

JACKSONVILLE, FLA. OBS.STATION, LAT, 30° 20’ N,, LONG. 81° 39’ W,

. ) E
'Bamﬂé?é :Jaaiz;e{' and Air temperature, 5 '§ Trocipitation, Wind. ;
. B E "; e - & aia' %'0
' ' . A N . | Avernge number of times (observa- | w5 | &
Mean. Extremes. Mean. Extremes. P 1Es e - ;, B | tionsat8a.m.and 8 p. m.) {rom— 5?3 14
Month. 3 | 8% REIE g cEER
| g ¢ Qé 5 |TE| B 25 g i TRl
Pl AR - SRR 1D | CLE
ad R - + i 8§ 8
: SlAlE ¢ i533 ik ~ SSr
3 = ai & | b P B = B ool 2R
g H |3 & 2|2 & SIE 3|5 |52 |2 |5 8|88l 815 87 5
; ; S 5 — - e R
1 ne. | Ims, | Ima. | Ims, | ° o ¢} Ll Ina. Ins | j
January...... 30.15|30.60 | 20.49 | 117 53.9 | BL1|46.5[17.6 81 |15/66 82| 51|312) 9308 02 59 11| 36 610 7 8 012,30
February..... 30.1230.60 | 20.37 | 123|560 665486170 861017 79 50(3.43| 9|418|10.11 T3y 7| 8| 4] 5| 5110, 6. 11! 02022
Macch........ 30.06|30.64 | 29.42 | L22[6L9 724|542(182 01 {2665 78 43352 8|447] 99 68| 7[10] 5.10] 5| 9 7| 0} 0 12]07
Aprl......... 30.04130.43 | 29.92 | LI1767.6 77.7050.5 182 02|34 58 74 41{272] 7 481,10.0] 58! 5| 8! 8. M| 619 4 6] 0 1605
Ma¥.eeennnnn. 30.00 | 30.41 | 20.55 | 0.8 | 742 /83,8 66.2 | 17.6 | 98 | 46| 52| 76§ 4.2(425] 9 906 93, 6 3|12 81| 79 5] 5 0[L4f0.1
June......... 30.01 | 30.26 | 20.53 | 0.73 | 70.0 ! 8.4 | 71,9 16.5 1101 | 54 | 47 80 50[58 13 766, 0.0 68 5| 81 613 9{12 5, 2] 0]0.8]01
July.eennenns 30.0830.20 | 29.71| 0.53|80.9 90.4 740164 10460 |38 1| 51]6.20 15 .455) &9 60 3 56|11 112018) 5] 2; 0|L8[0.0
Avgust...,...| 30.01 | 30.27 | 29.04 | L.23;80.1 88.7|73.7(16.0.101 |64 37| 83| 5,0{6.21| 15 618 85| 56 3| 51 5|15 916 6 3| 0|L6 0.2
September....| 30.00 | 20.25 | 20.19 | 1.08| 77,3 | 8.3 | 712 14.6 | 99| 40 50 8| 51803 13 085 88| T0.1116) 9|10 4§ 4] 2 41 000304
October.......| 30.02| 30.40 | 20.04 | 143 60.6|78.3 62.0 154 |05]37 58| 82| 461506 10:515 97 64716 17 7, 7, 3,3 36 003 Ll
November....[ 30.10 | 30.5¢ | 20.35 | L19]6L3 | 710 5.8 |17.2 (8626 00, 8| 4.5|210| 8[875| 87| 47 17|12 5| 4| 3] 6| 5, 8] 0|06 L6
December....| 30.14 30.61120.45| 116, 55.2 | 65,1 473178 | €2, 14168 & | 481200 8497 R9| 54 I6/10 3 517|610 00935
. H ! ! H
; : ' i i ; . | R S A e I
Mean. ..., 3006 ...l e DAS.2 0TS BRI IT0 L e AT 9.2 |ooien e 5"*" .........
Total.....\....... DY R e [PPSR AN P 11! ............ é:ﬂ,za I e i ...... 104 122 69 113 } T 6L T 0187 13,4
: : ; : : i i | | ; ! !
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Meteorological table compiled by the United States Weather Bureau—Continued.

JUPITER, FLA. OBS. STATION, LAT, 26° 57 N, LONG. 80° 07 W,

. Barometor at 32° F. and

mean ses lovel. Afr temperature. g 'g Precipitation, Wind. z
E|e 6|
! a0 g |8 |8 .| Average number of times (observa- s ¥
Mean. Extremes. Mean. Extremes. £ | Es S, :, » | tionsat8a.m.and 8 p. m.) from— E‘c’ n
_ Month, " | 2= (4] 8 i, ot oK 3
: s 888 5 (83|75 |5k B e
4 g g s 4|8 i %5 Az 3 18
) 5 : A a E , b, o © EO' -3 g -2 g'a g
S IHHHHHRLE N 1531
. s

' 55:3 Sgéifizziizguﬁuzﬁtﬁézz

_ Ins. | Ins. | Ins. | Ims. | ° ¢ ° (A R Ins, Ins.
January...... 30.1030.48 | 20,60 | 0821643724 58414083 (24|50 81/ 49[3.58| 10[638/10.7] 45| 8| 5 8] 51 6, 6151 010302
Pebruary.....[ 30.08 | 30.45 | 20.5¢ | 0.91 {603 73.4 580.1[143 (87|27 60| 0| 48(3.05{ s{362/108 51|10 4 8] 6 8; 4/12] 0!04]0.2
March........ 53005 130,391 20.56 | 0.83|69.4 7656261398933 |56 78| 41}3.12 71497103 8 7| 5 10]11| 9] 6] 6/-8; 010102
Apﬂl ......... %O‘ 30.34 [ 99.61 | 0.73]72.2 | 78.9(653]13.8|90}39 51 ]; M 421203 7T14271L2) 60 5, 6, 7{10, 8| 9{ 8| 7| 0 | 0.4102
May...coooad 20.98 1 30,28 [ 20,64 0.64[76.482.4)60.9)|1256 (0353140 79| 46[47) 10[876(1021 48] 37 7|1t 9] 9| 7! 2! 0i01{00
June..... ... . 8001 | 30,25 | 20.63 | 0.6279.6 (85,2 73.53|1..095|64|31, 8| 55/6083| 14[026| 89 49 2| s5/10]14)10] 0) 7! 3} 010.2]0.1
July...oonee..] 30,03 30252076 | 0.40 | 810 | 87.0[ 747123 | 96|67 (20| 82| 4.91537] 14|3.40] 8.1 40 3! 2] 7181101135 7| 4 0/0.1/0.0
August....... 30,00 [ 30.19 1 29.20 1 0.90 | 8L.5 876 75.012.6 /9668 |28 83{ 48(585{ 15!/4.92| 81 60} 21 3 15 8,15 8} 31 00200
Beptember....| 20.96 | 30,18 20.30) 0.8 | 80.6 | 85.8 | 7441104 93  61)32) 82| 55956 171667 03] 78| 5! 0/ l4|14] B 5/ 4] 8010300
October......|29.96 | 30.80 ] 26.18 | 112|768 | 8L.B|70.7 10194 4846 80| 54(0.48| 15[13.18 IL7T) 72| 8[18|13} 6| 4 4/ 3! 6} 0/09]|0.2
Nmmber.... 30.0530.32120.71} 061 | 7L6 7841657127187 (36151 70| 493.05 9506|101 42, 8| 8[12| 71 2 4 5/14] 0/0.0]03
Decemnber....|30.10130.48 | 20.63 | 0.85 {6631 73.2150.6(13.0186 24|62 & 501287 9187511051 38, D) 5] 8| 8 41} Bl 7115 0]00]04
Mean.... 3.8 |ooveefonnen. v 3.8 80.2| 07,4 | 12.8 80| 49 |oeidieifoens 102 [erees oo SO0 O OO OO RO O ..
Potal... o Lo oo e e e e, 60.25 | 135 |ovefocn fonen 5{ 0|7 12 1|6 972 o) 0[50 18

003
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Meteorological table compiled by the United States TVeather Bureau—Continued.,

MIAML FLA. OBS. STATION, LAT. 25° 48’ N., LONG. 80° 12’ W,

D e s v, Ajr temperature. 5 g Precipitation. Wind. :

‘ g g
g .|,

% 2 5
o [en|  Exteme wean | Bxvems | g (5| (S |T |8 | | A ofume cbun |25 &
Month, | % |89 Bélg | B 3 38| &
S 1w | g 3 Qé’ 4 (2RI 6|8 2 5815
\ | . 4 & 1% %g & B :E =}
g RN E F1 . 1slsl.lsle |3 581F 58| 3 §°1 8
AR IR ELE R AL A rni oF AR R O
g | 518804 EgiiizziaigaﬁaiézUzé
Jatiuary...... 80.12 20,451 20.71 | 0.74|67.3 [ 75.0 | 58.2[10.8 | 85|20 (56 79| 5.2!3.45 91193| 94 35| 8] 5;14/10] 6| 4/ 4/13! 0;0.0{03
February..... 80.00; 30.491 20,61 | .88 (688 76.8189.6117.388)27 61| 78! 5.0!2.70 611.09) 92 38| 5 3[ 8| 0,6 5| 5,15/ 0{00]0.8
March........ 30.10 1304112071 | .70/ 720 79.7 |04.05167 9234158 5| 401272 T|9.04) 95| 34, 6 6(13112) 7| 4| 4110 0]0.0]01
April......... 30.04 | 30.36 | 20.67 ! .60|74.282.5,656(16.9|03 145 48] 72| Kh1|2.50 7132299 {6 7(17 12| 7336/ 0[00]/02
May..........; 30.00 | 30.22 | 20.66 | .56 |78.6(86.1 70.5|15.6 94|50 |44 | 74| 581637] 1115260 03, 4| 2| 7|19/15| 6| 4| 4] 5| 0 0.110.0
June.......... 30.02130.20 | 20.72| .48 {80.4 878 73.5{14.3 04161 33 76| 6.5 7.80| 12/3.06| 78| 40| 2| 7{18 14| 7| 5| 4] 3] 0}0.1{0.0
July...c...... 300613024 1 20.86 | .38 /810 80.2 7481144 966720} 76 82724 15/288) 73| 36, 2| 5/16/18) 6, 6! 5| 4, 0/0.0]0.0
August....... 300503026 120.77| .40 |82.0180.7 748|149 90 [67129] 76| 590|760 1M |612] 79| 40| 2| 5|23 171 4] 4| 2{ 5, 00100
Beptember....| 20.98 | 30.16 | 20.65 | .51 | 8L5 88,5 | 744|141 (956233 79 6.1]9.61] 17,6.67| 82( 46| 6| 9{19|11| 4| 4} 2} 5| 0]0.1]0.0
October....... 29.98|30.24 {20,671 .67 (778850 70.6{14.4|93153|40| 78! 81|10.547 15,608 9.2! 38| 8i13(20! 8| 2] 21 2] 7, 0loo0|o00
November....[30.07 | 30.40{ 20.70 | .69 72.0/80.366.6(13.7!88 (36 52| 7¢| 6.7(251 10 7.7 {w07| 44| 7/15114] 5] 3| 2! 3{11 0{0.0/0.0
December....{30.10{30.30{ 20.83 | .56 | 68.0 E 76.2060.71155(01 (3258 80| 5.4(22 7/1.65] 82| 8810 5{10(10} 5| 3} 4{15} 0{0.0/0.9
Mean..... 30,05 |oieent et 75.48.1{67.8]15.3 (428 T PO PO P %5 1 IR IR PR I SRR AU PRV BN DI DU FO S
Total.....looroi e fiinn e e deennns PR P T NN PN FSPEE PO P 65,50 { 130 |...... ... oo 61|87 191 (141 | 63 {46 (42|99 030.4|21
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Meteorological table compiled by the United States Weather Bureau—Continued.

KEY WEST, FLA. OBS. STATION, LAT. 24° 83’ N, LONG. §1° 4% W.

60¢

"SHTIVL TIVOIDOTOHOHLEW

Baruggggrs%ﬁé;g: and Air temperatuire. :‘g g Precipitation. } Wind. : l
B3 | 8.

‘a 8 R ?i Average number of times (observa- m§%§°

ot Mean. Extremes, Mean, Extremes, g *5: g E‘“’ o |z §> tions a1 8 a. m. and ¥ p. m.) from— g‘g z

| - TS $15°] 5 128 Jelgs| 8 L 53! 2

gd : gég R e | o $:5§:§'§'§§ 3 LB

: 51882 ST B BT Fia ) ol dgl2 12

SE-ER N AEEE AR AN IR R R I (gl E|EIE B

y IS1& Rz 28 B A&l 22 (512 |5 4(nl&l8 4|2l5|2]282 3

; SRS A S L N R o i i Z

Tne, { Ins. | Ina. | Ins. | ° ° L Ins,i Ins. ! | E ,‘

Jatuary...... 9010 | 30.50 | .71, 0.79 | 68.8173.7 85.0| 87|00 41/49| 2| 45 1Lw8| 7i3970108 8|9 1915, 9 3|11 5 0l03
February.....| 80.07 | 80.47 | 20.60 | 0.87 | 70.8 | 75.4 (66.1] 6.3 87|44 .43 80| 391164 6|29 100! 2 11513 12783 20 20 5 0]04
Musch........[30.05) 80.47 (20.70 | 0.7 72.8|77.868.3| 9.5 /80 48 |41 77| 34148 4/452[106| 56,10/12/18/12 3|1, 1 5 o0l0¢
Kpnl......... 0.02)80.27 | 20,63 | 0.4 75.5| 80.5| 713 | 0.2\ 01154 37} 7| 35,130) 4[a2|106| 499 9/ 19]12 2 z} th 6007
May..........| 20.97 | 80.25 | 20.68 | 0.57 | 79.0 | 840|746 9.4 (93163 /30| 74| 42/33| 8|58 00 5 si & 215, 3l 7 1? 5002
Juve..........|20.99 | 30.28 | 20.62| 0.64 82.287.0 772} 6800|690 /31| 76 53(425| 12/548| 80| 0. 3| 5/20/18 6/ 3/ 1 3, 000
Jaly.......... 30.03|30.24 | 277} 0.47 | 8.7 68.7|78.5]10.2100| 68|32} 74| 511350 135|746} 78| & 2 5 10/2| 6] 3 203 ol02
August.......| 20.98 | 30.22 | 29.67| 0.65| 8.8 888|783 | 105100 {68 32| 74| 52 460 15(40¢| 72| 50 2| 421w 3} 2 1 2] 0|01
September....| 20.94 | 30.17 | 20,13 | 1.04| 82.5| 87,4 | 7.3 10.1 97t69 B T8 54679 16/1.95) 8.0 100 3/12|23i12] 5 2 1 o2ioj03
October......| 20,94 30.28 | 28.47) 1.81|78.7(83.0{747| 8.3|92/59|33 | 78| 48|588) 13/1.23|11.4| 100| 5]28/27! 8| 8| 2! 1. 31 0l03
November....| 30.02 1 30.45 | 20.65 0.80 | 74.3|78.3 | 70.4| 7.9 0151 40 80| 41236( 8885 |1L1| 52'10(26|12| 5| 1 1 1 4| 0|05
Docember. ... 30.08 | 30.52 | 20.63 | 0.80170.1| 74.4|6.0] 8.4 88|44 | 44| 61| 44/184| 7/3.98|110| 56 12| 9| 8/ 3] 1] 1]3]o0l02

Mean.....| 30.03 |.....oloeen.. v 8.8 8000723 08 Ll ] 4l R 0.7 v ool O O A
LT U SR ST GO AOOR! FOU SO ISR SO ]3365 13 ...... S I 81162 (216 148 | 41 22| 14 | 46{ 0 3.5
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Back River, 8t. Stmon SBound-— - .
Back Sound _____

Bacons Bridge_ . _...__.__ PR
Bahama Yslands and Bsnks________
Bahia Honda Harbor_ e e
Bald Head Hghthoupe... oo
Banane River__.. v e
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Bowles Bank Anchorage. .. .ce—e ..

Page.

Bannerman Bridge__ . ___ _ ___ . ___ 61
Barbour Island River_.___ ________ 04
Barnwell Place Iight___._ _ _______ __ K!8
Barrows Blaf®f_ __ ____ __ ___ ________ 09
Batchelors Bay.o—__ ___ _ ______ __ 147
Bath 181
Bath Creek._________ _ ___ _______ . 161
Battery Creek . 82
Batts Island________________ _____ 146
BPBaum Point light_______ __________ 150
Bayboro____ ___ _____ __ __ __ ______ 168
Bay Point. __ . ___ 81
Bay Point light_____ . . ____ 163
Bay River_____ ___ .. 162
Beach Creek._ _ __ ___ . __ . _ _ . ____ 107
Bear Inlet__ __ _ _ ___ _ . _____ a7
Bear River_ ____ 92
Beard Creek __ . . . _____. 185
Beaufort Harbor, N. C_o______ 52, 190, 2056
Beaufort, N. C. . _____ ___________ 652
Beaufort River, S. Co— . _ o __ 82
Beaufort, 8. C________ __ ________ 80, 171
Bees Ferry___ _ . _ _ o ___ 73
Belfast___ ___ _ o ___ 92
Belfast Rlver_ . e 92
Belbaven . 160
Bells River_ . _ . __________ 168
Belvidere, N. Co___ .. . ___ 145
Rennett Creek_..____________ . ____ 147
Bethel Bhoal . oo 122
Bight, The w0 o 88
Big Porpoise Bay_.__ . ______ 156
Big Tom Creek .. _ _________ 92
Biscayne Bay_ . _ _ . _ . _______ 123
Biscayne Channel ___ . _ . _____ . __ 124
Biack Bank River_____ __ __ _ ______ 100
Black Creek, 8t. Johns River ... 117
Biack River, Cape Fear River_ . ...__ al
Biack River, Pedee River______ ____ a7
Blackwater River__._________ i e 147
Bloody Polnt range - oo - 8B
Blount Creek. . ___ ___ _ __ ______ . 161
Bluff Point__ . .. 154
Biuff Shoal, N. C_ e 154
Bluffton . o 82
Bocachica Channel . _— - 133
Bodie Island lighthouse_____ 48
Bogue Banks ________ —— 55
Bogue Imnlet _ __ 56
Bogue Inlet to New River Inlet_..__ 56
Bogue Soumd _________ ___ . ___ ... BS
" Bophicket Creek_____ _ . ___ .. iy 3
 Bend Creek___ .. __ ... 180
Bonners Bridge . _ ... 161
128
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Bradley River_ . _ o . 92 (+Cedar Island Bay-__________ _____ 156
Branch Hydrographic Office_ . ____ 86 Cedar Island Bay light__________ 156
Breach Imlet. . __ . T2 Charleston ... __ . _ ______________ T4
Brickhill River. . ____ 1086 Charleston Harbor_ __ _______ ______ 73
Brick House Point______ . __ __ 142 Charieston lighthouse___ . _______ 2
Brickyard Creek — . __ 78 Charleston light vessel____________ 38, 72
Broad Creek .. _ e 164 | Chart, index______________________ 14
Broad Creek, Bogue Sound._._______ 55 Chechessee River_________________ 3
Broad Creek, Roanoke Sound_ _____ 150 | Cheraw . __ ___ . _ 87
Broad River____ __ _____ . ____ B2 | Cherry — — o e 148
Brown Inlet_ . __ . . ___ 57 Chicamacomico Woods __ . ________ 48
Browns Landing ______ . ____ 61 Chisolm ____ ____ .. ___ T8
Brunswick_ e 101 Chowan CreeE o o e e 79, 82
Brunswick Harbor_______ ________._ 101 Chowan River_. . _ . ___ _______ 146
Brunswick Harbor range . ___ 104 | Clapboard Creek range_ ___________ 116
Brunswick light vessel____ ___ ___ 43,100 | Clay Springs____ ... ____._ 119
DBranswick River— .. ___ ___ .. ___ 101 lear Run____ __ e ————— 61
Buck Head Creek________________ 22 Clubb Creek_______ S, 101
Bucksport ... .. ________ 67 Clubfoot and Harlowe Canal_______ 166
Buffalo Bluff ____ . ____ . __ 118 | Clubfoot Creek___ . _ . ______ 165
Bull Bay, N. C___ o __ 148 Coanjock o o 136
Bull Bay, S. Cewe o 71 | Coanjock Bay oo 136
Bull Breakers _____________.______ 71 | Coast:
Bull River _ .. ___ . ____________ 78 Cape Fear to Winyah Bay. . _ i
Buoyage, System of______________ 17 Cape Henry to Cape Lookout___ 47
Bureside River . ___ __________ 90 Cape Lookout to Cape Fear___ _ 54
Burnt Fort. . ________ 105 St. Johnse River to Cape Florida_ 119
Buttermilk Sounde . . __ P9 Winyah Bay to Charleston Har-
BUXtON o e i52 bor. . . am 70
Buzzard Bay__ . ___ _ . __ 59 | Coast Guard stations_. . ________ il
Buzzards Roost Creek.. . .. _____ 86 Coast Pllots, Hat of e o 169
Coffee Creek_ _._ . . o o o 164
Fol Colerain Landing, N. C__ .. __ 147
Colleton River...__ . __________._ 84
Cmsar Creek Bank Anchorage.. . .. 129 | Columba, N. Ce e i 148
Caines Landing__ e __ 67 | Columbia, 8 Co e 70
Calibogue Soun@.o— . __ 84 | Combahee Bank_ _ . ____ __ __ . ____ 80
Camden ________ . ______________ 70 | Combahee River_ . _ . ________ 79
Campbell Creek_ .. ____ . __________ 160 | Congaree RIVeOTr o e 70
Can Patch Creeke— e . - 92 | Connegan River_ . _________.___ 26
Cape Canaveral . __.___ . ______.___ 122 | Contentnia CreeK..w. _.__ ._______. 166
Cape Canaveral lighthouse_ ________ 122 | Contents, Table of - ____ 111
Cape Channel____ . __ . _._ . __ 152 | Conway e 67
Cape Fear o oo e 60 | Cooper River, Calibogue Sound_._.__ 86
Cape Fear lighthouse . ____________ 680 | Cvooper River, Charleston_ ... ___.__ 73
Cape Fear River____________.____ 61,208 | Coopers Creek_—_ . ________. 141
Cape Fear 8washo oo 80 | Coosaw River__.. .. _____ . 78
Cape Florida_____ e 123 | Coosawhatchie River______._______ 82
Cape Florida Anchorage. _ .. ___. _ 128 | Core Creek — e 165, 167
Cape Hatteras — o oo e 48 { (Core Sound_ _______________ . ___-. 157
Cape Hatteras lighthouse___ _ . ____ 48 | Corncake Inlet oo oo 59
Cope HeBry oo 47 | CrandaWo oo 107
Cape Henry lighthouse- . __________ 47 | Crescent CIt¥_ _ . e 118
Cape Lookout_ .. _____.___.__ 50 | Crescent Lake_ oo ___ 118
Cape Lookout lighthouse. . . ____ 51 Croatan Sound_ _ ___ . _ e 14'?
Cape Lookout Shoals_____________ 51 | Crooked River _________________ . 100
Cape Lookout Shoals light vessel__. 33,51 | Croom Bridge . .- coeecmmoam 61
Cape Romain Harbor- .. _ . _ ... ____ 71 | Crossover Tange. oo 115
Cape Romain lighthouse__ __ . ___ __ 71 | Cumberland Island . o 106
Cape Romain Shoal___ . . _______ 70 | Cumberland RivVer- .. .oom.—— 108
Capers InIet_ oo ——~ 71 | Cumberland Bound. . —___._ oo 107
Capers Island._ . . 81 | Currents: R
Carolina City_ _ . . s5 ' Bahama Banks___ . . ___ .- 4§
Currs NeeKe o 98 Beaufort Harber, N. O e - 55
Carysfort Reef lighthouse_ . ______ 127 ° Brunswick light vessel_ ... _-—— (3;2

Cedar Creek range - — i1s Cape Fear River ... _ . .iceew-
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Cape Henry to Key West . __ 32 Core Creek_ . _ . .
Cape Lookout Shoals light ves- Core Sound . ______________
el . ___ ______ . ___ 33 Croatan Sound . _ ___________
Charleston Harbor_ _ ___ . _____ 5 Cumberland Sound._ . . _____
Charleston light vessel___ . ___ 33 Dismal Swamp route_ . ______
Coast ____ . _ 32 Doboy Sound———-__ . ________
Core Seund___ . ______________ 158 Hdenton Bay______ . ____
Diamond Shoal light vessel____ 32 Fernandina Harbor___________
IDoboy Sound - _____________ 98 Florida. Straits of___________
Florida, Strajte of . . _ 38, 41 Great Bahama Bank__________
Frying Pan Shoals light vessel_ 33 Great Bahama Bank, western
Gulf Stream _____ e 34 edge
Hatterag Inlet . __ . _ 50 Hawk Channel_______ __ _____
Key West Harbor_._.____ ______ 134 Jones Bay__ .. ____ . _
Marting Industry gas buoy____ 33 Key West Harbor___._________
North BEdisto River_..________ ™ Little River, Albemarle Sound._
Neorth Equatorial__ .. __ __.___ 43 Long Sboal River—_ ... __
Ocracoke Inlet ______________ 51 Miami .. _
Ossabaw Sound.______________ 91 Middleton Anchorage_ __ ... __
Port Royal Sound..____ . __ 83 Neuse River.. .. _____
Providence Channels _____ . ___ 44 Pamlico River___ . _______ ___
Rebecea Shoml 42 Pamlicoe Sound —._ __ ___ ______
Savannah River _____ .. . ___ 87 Pasquotank River—___ ________
St. Johns River—___ . 112 Perguimans River— . __________
St. Marys BEntrance_.___ _ ... 109 Port Royal Soeund_______ ____ _
St. Simon Sound_ . __ 103 Providence Channels____ . ___
Wassaw Sound ____ . _________ 90 Pungo River_____ ____________
Winyah Bay —_________ ______ 68 Roanoke River—— oo .. _______
Wing e ___ a5 Rose Bay . ____ __ . __
Currituek 136 Royal Shoal Anchorage______ _
Currituck Beach lighthouse________ 48 8t. Andrew Sound. . ________
Currituck Sound_._. .. __ .. _______ 136 St. Augustine Inlet______ _____
Carved Channel light. . _ . __.__._ 116 St. Catherines Sound. _______
St. Helena Soumd____________
D. St. Johns River— e
St. Marys Entrance___.__ .. _ .
Dales Creek — oo 79 St. Simon Sound and Bruns-
Dame PoSnt ___ . ____ o ilé wick Harbor — e _
Dan River______ _ . .. 147 Sapelo Sound— o —
Darfen e 97 Scuppernong River.._____ . __

Darien RIVEX - ce e — e 87 Steamship routes—
Daufuskie Island range_ ... ... 85 Cape Hatteras to Jupiter- _
Dawho River. .. .oe . _._______ T7 Chesapeake Bay to Cape
Daytona oo 121 Hatteras_ oo
Daytona Beacho.____ . ______ —— 121 Delaware Bay te Cape Hat-
De&p Bay,, N, Coee e 155 teras® o e
Deep Creek, Va-————-_. e 1387, 141 Fowey Rocks to Band Key._
Deep Creek, 8t. Johns River. ... 118 Jupiter to Fowey Rocks_.
Delaroche Creek oo 106 New York to €Cape Hat-
D*}W(‘es Imlet ____ ... e —— 71 teras . _ ..
Diemond Shoal..- oo 48 Providence Channpels ———.__
Diamond Shoal light vessel._____._ 82, 49 - Sand Key ta Dry Tortugas.
Directions : Straits of Florida to Cape
Adams Creek_ o 167 Hatteras— - ———m————— ——
Albemarle Scund._ . _____ 148 Swan Quarter Bay.. . _ ..
Albemarie and Chesapeake Ca- Tybee Rosads =and Savannah
nal! route ... __ . _ 138 BIver_ e
Alligator River _.____________ 149 Wassaw Sound— ..o
Bahama Bank —— oo 44 Winyah Bay. .
Bay River_____ .. ____________ 2163 ; Dismal Swamp Canal . ____
Beaufort Harbor, N. Cuo— 0 __ ‘B8, 160 | Diteh Creek.
Biscayne BAY. oo o 125 | Dixon Creek. ..o ________
Calibogue SBound. oo 85 | Doboy Island. o
Cape Chanmed_ .- ___.__._.._ 153 { Doboy Sound_ . .
Cape Pear RIVeEr i mie a8 Doctors Lake .o o e
Charleston Harbor .. oo T5 | Dog ROCKS ——— e
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PDoudble Headed Shot Keys____ . ____ ) 44 Freshets, Savannah River_.__ _.___ 87
Drum CreeKo . o _ 156 Fripps Imlet.. __ . ___ . . . __. 81
Drommond Point___ . __ . ____ 146 | Frisco_ —___ . ____ __ . 152
Dry docks__ . ______________ 21 | Front River _____________________ a5
Dry Tortugas lighthcuse. _________ 128 | Frying Pan Sheoals_.___ _________ ___ G0
Dunbar Bridge _ . _ . __ . ___ 161 Frying Pan Shoals light wvessel____ 33, G0
Dunns Creek _ o 118
Duplin River_ . _ e __ 96 G
Durham Creek_ . _ . _ .. 161
Galtes o _ e 23
E. Gales Creek_______ ____ __________ o5
Gallant Channel . _ . _________ %3
Bast Bank. 70 | Gallivant Bridge— .- o _____ 67
®Bast Bluff Bay. . . ____ 154 | Garon Bridge__ ____ . _ ___________ TS
Fast Lake __ . . ____ . 149 | GeorgetowWn e T
East River 101 Georgetown Yghthouse____ _______ _ 1y
Eastern Triangle light . 1834 | Gibbs Shoalo o oo - 103
Eastham Creek_ .. _ . _________ 160 | Gingerbread Ground______________ 44
Edenton.. 146 | Goat Island______________________ 142
Edenton Bay___ . _ .. _ . ___ 146 | Goldsboro— e 166
¥Edenton Harbor rangeé_ . o __ 146 Goose Creek, Neuse River_____ ___ __ 165
Edisto River___ ________ __________ 77 | Goose Creek, Pamlico River__ ______ 160
Edwards Ferry . e 147 Grassy Point o o _ 143
Kight Mile Bwash. .. ________ 66 | Great Babama Bank_ . _____ .. ___ 44
Elba Island light________ __ _______ 88 Great Island_ _ __ _ oo 154
Eldorado Shoal_ . 45 Green Cove Springs— oo 118
Hlizabeth City e 138 | Green Creek_ _ o 164
Hlizabeth River, Southern Branch_ _ 135 Greenville o o o oo 161
Elizabethtown___ . _ .. _ . 61 Greggs . oo T3
Englehard__ . . ____ . _______._ 153 Gulf Stream_ __ ___ o 5
Estherville-Minim Creek Canal ____ 87 Gull ROCK o e 154
¥ulonda D94 | Guthries Poinmt—_ ____ ____________ 55
Gunnisons Cuwt____ . ____ . ______.. 111
.
H.
False Cape, Fla. . 122
False Cape, Va_ o ______ 47T | HBalfax o e 147
Fancy Bluff Creek_.____ ___ ________ 101 Halifax River— o o oo 120
Far Creek oo 183 | Hamilton_ 147
Fayetteville. __ 61 | Hampton River— .. .o 100
Fernandina.. .. 108 | Hancock Creek____ __ _ __ _________ 160
Fernandina Harbor__.._.__ ... ___ 108 | Harbor Island Bar_______ . ____.__ 158
¥erry Polnt __ _ ___ 145 | Harbor masters and regulations:
Fishing Creek_ _____ ... __ . __.__ 181 Brunswick__ o . 102
Five Fathom Creek__-.._.__..-..- ______ 71 Cape Fear River— . _ ... 82, 172
Flatty Creek___ . W ___ 145 Charleston . — oo oo e T4, 174
Florida Keys and Reefs______ . .. 89, 126 Savannah _ .. _____________ 86, 180
Florida PASSAEC. i 92 | Harbor River, 8t. Helena Sound._- 75_’
Florida, Straits of e 38 | Harbors and harbor entrances_._.__ 1."
Floyds Creek__ ___ __ . 108 | Harelock o e 165
PO e 21, 195 Harlowe Creek. . _ e 165
Fools Bridge__ ___ _ o~ 186 Hastings — o e il?
Fort George Inlet_...__ . ____ ————— 111 Hatteras Imlet____ . e 49, 20‘?
Fort George Island.. ... _____ 111 | Hatteras ShoalS_ oo a8
Fort George Island range. . ... 115 | Haw CreeKe - ooinoeam 118
Fort Jackson. ... —— — 89 | Hawk Chanmel _.__ . ___ e 123
Fort Landlg o 149 | Hawkinsville .o o
Fort Plerce Inlet .. _________ 122 | Haws NarrowWs. - e ‘_ﬂ
¥ort Sumter__ . _ ___________ __.__._ 72 | Hector, wreck of . e ‘_9
Fort Sumter lighthouse__._________ 76 | Hemmingway Bridge. .o oew_—~ "E;
Fort Taylor — . 132 | Hertford . e 2 e 1‘2_,
Fowey Rocks Anehomge__*___.u._-_ 128 | Hetzel Shoal____ .. ___. T i 1 ot
Powey Rocks lighthouse . ________ 127 | FHickory Point ___ - 1f;g
Frankln . __ 147 | Hillsboro Inlet Hghthouse —————--- 12/
Frederica River..._. e 101 | Hillsborough RIVEr -l cwwm—m o)
Freshets, Cape Fear River_____ wem 62 | Hilton Head Island..... . - 8



Hobucken___ __ _ _ __ _
Hog Island Point_ . __
Hog
liopewell Point . _
Horseshoe Shoal Channel range_. ..
Hospital, Marine . __ _______ _______
Hospital Point, N. C._____________
Hudson Creek __ . _ . __.
Huggins Isiand - ____ . __ . _ . -
Hunting ¥sland lighthouse_ ________
Hunting Island, Bogue Sound______
Hurricanes, West India_ _____ _____
Hydrographic Office . __ _____ ___ ___

Index chart - _ o
Indian Island Slve__ . _____ ___
Indian Xey__ . _ .  _ __ __ __ ______
Indian River_ . _
Indian River Inlet. . ____ ____ ______
Inland waters and waterways be-

tween Cape Henry, Va., and Beau-

Intreduction _ ____ ____ ____________
Isle of HOP® o o oo o e
Isle of PalmMB. o oo

Jacksonbore — e oo
Jacksonville, la_________________
Jacksonville, N. C_.._ . ___._
Jamesville o o e
Jekyl Creek o o e
Jekyl Island range— . _ . ___ ... .
Jekyl Sound_ . oo
Johnsens River _____ _ ___ . __ .. __._
Jointer Creek. .. __ . ___ ...
JoHy Riwer____ __
Jones Bay_ oo
Jones Creek _ o _______
Jones Island range. _ . . . ____
Julington Creek.____ ___ .. ____
Juniper Bay__ __ _____ _ . _____._._
Jupiter Inlet o ..
Jupiter Inlet Hghthouse __________

K.

Key Yargo Anchornge . _ . _______
Key West o
Key West Harboro o oo
I\:"J‘ West Hghthouse___ . ___
Key West Main Ship Channel range.
Kilkenny Creek
Kings Braffe. o oo __
Kings Ferry —— oo

Kingsleys Creek_ .. __ . __
Kinston

Lake George
Lake Grifin __
Lake Monroe - _________._ e
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154 I.ake Okechobee. _____ _ __ ________ -

153 Lake Poinsett_ _ o  __ _ _ _ _ . _

129 Lake Wacceamaw __ . ___ . __

105 ILake Washington_ _ ______ _________

G4 Liake Worth Inlet__ _ _ _ __ ___ _ __ ____

20 Lambs _ _ _

142 Laurel! Point_____ _ ___ _ __________

96 Iazaretto Creek.___ ___ . ____

56 Lweachville - _ .

8 Teesburg .

56 Legare Anchorage. . v

23 Legareville - __ __ ___ __ L __

86 Lepoxville Point_ _ __ __ . ____
l.ife-Saving Stations_ _ ____ _ . __...__
Lighthouses, reference to list_ . _ ... __
Yisbhbon _

19 | rittle Alligator RivVer———._——______

160 Little Bahama Dank_ _ . _ . ____

126 Little Cumberland Island__.__ . __ ..

122 1 fhittle FallSo oo

122 | 1ittle Marsh Island Channel range_
Little Mud River_ _ . o
Little Ogeechee River_ ___ _________

135 Little Pedee River_ ____ . _ . _ . ___

V | Little River, Albemarle Sound_____

90 | 1ttle River Intet o ____

T2 | Little River, town_______..________
Little Rock_ o
Little Satillas River__ . ___ _______

TT | Little Talbot Island__________.___

112 Local magnetic disturbance________

58 | Lockwoods ¥Folly Inlet_ . ____

142 T.ockwoods Folly River. .. _ ..

105 Loggerhead Key Anchorage _____

103 Long Bay, Outer Coast______ .. __

105 IL.ong Island Crossing range__.___

82 Long Key Anchorage____ __

105 | L.ong Shoal River____ ____ .. . ____

108 Lookout Bight____ ___ ____ ________

158 | Lower Flats range—.-.—————_______

66 T.ower Spring Creek_______________

88 Lucy Point Creek . _____ . ______

117 Lumber City_ .

154

122 M.

123 MeGirts Creek_ . . e
McQueen Inlet__ . . ___
McWilliams Point Shoal light_ ___

129 Mackayvs Creek, Calibogue Sound.._

132 Mackay River, St. Simon Sound____

132 Mackeys . __ — e

127 Mackey Creek, Albemarile Sound__

134 MacoD — o

0o Magic City range__ e

61 Magnolia Garden _ o

107 Main Ship Channel, Key West____

110 Man of War Harbor__ ...

166 Manns Harbor_

129 Manteo . o e

81 Map, Index_ . e
Maple Cypress e
Marine Hospital - . ____
Marine Raldways o o e :

117 | Marshallborg — -

118 | Martins Industry ...

119 MAShOEs oo
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Masonboro Inltet _____ . ________ 59 | New Teakettle Creek. e oo __ 96
Matanilla S8hoal ___ . _______ 37 New Topsail Inlet . __ _ . _______ 58
Matanzas Inlet and River_________ 120 Newbern _ . ____ 163
Mattamuskeet LakKe - ________ 154 Newport River, N. C_____________ 52, 165
Maw Point Shoal _____ . ___ _______ 163 Nitchell Creek.__________________ 185
May Hall Creek__._______________ a7 Nixonton_ o __ 1456
May River B4 Norfolk to Beawfert, N. C_________ 1385
Mayport 111 Norfolk to Key West inside____ v
Medway River_._________________ 82 | North Creek._._____ . ___.__ 161
Meherrin River_____ _____________ 147 North Bay, Curritnck Sound______ 136
Meteorological tables___ ________ 213219 North Edisto River__ . _______ 7
Miami __ " 124 North Equatorial Cuarrent______ ___ 43
Miami Beach . _________________ 125 North Harlowe ____ ________ 165
Miami River ________ ____________ 124 North Inlet________ _ _ _ 86
Middle Bay . o 156 North Jetty Channel___________.__ 68
Middle Creek_ . o 153 North Landing River___ ___ _ . ___ __ 136
Middle Ground, Winyah Bay_____ __ a8 North Newport River_ . ________ 02
Middle Ground Channel___________ 68 North River, Albemarle Sound_.____ 137
Middle Ground Channel range__ ___ 69 North River, Doboy Sound________ o6
Middleburg — - o e 117 | Nerth or Tolomato River.._.____.__ 120
Middleton - __ o __ 1538 North Wimbe Creek... . e _ 79
Middleton Anchorage . ____ 153 Northeast Branch, Cape Fear River_ 61
Mile Point ranges. . __.__ __ . ___ 115 Northers o oo e 21
Milledgeville . _ . __ . ___ 99 Northwest Channel, Key West__ _.._ 132
Mingo Creek __________ a7 Neorthwest Providence Channel___ 45
Molasses Reef lghthouse.__ ____ 127 Nottoway River—_ o e 147
Montgomery . _ - D1
Morehead City_._ . __________ 53 0.
Morgan River— . ____ __ __________ T9 .
Moser Channel.____.____________ 126, 129 | OCulses River- - - o
Mosquito Bleff______ . ____ a9 Ocracoke. . - ____ " 50
Mosquite Imlet— .. ___________ 121} Seracoke faolet. . ______ " 50
Mosguito Inlet lighthouse. ... ___ 121 Ocracoke Iight;::):x;; """"""""""" 50
MoSquito Lagoon ----——-o——-—-__- 122 | el Rivor oo i 10T e
Moss Blaff 118 Ogeechee River—_ . _ _ . ____ 91
Moultrieville______ _________ ______ T2 Onio Shoal 122
Mount CormeMa- . _ . . 111 Oklawahs I;i:r;; ““““““““““““““ 118
Mount Pleasant range__ __________ 76 oM Bay. .- .. ______ T~ 154
Mouse HATDOT oo oo 156 | 534 Cheehaw Creek. - —_____ 79
Mud River, Sapelo Sound.___.____ a5 Old Fernandina 108
;‘::S::—l;,;;;; ----------------- izg Old Romerly Marsh Chanbel_______ 20
Murf BOTo - ™ 147 0Olad Teakettle Creek-_ . o _ . __ 96
UrireesPoOre — o em o e — Old Topsall Inlet____ . __________.__ 58
Murrelisg Inlet ___________________ 66 | one Mile Cut o7
Myrtle Beacbhe— ... . __ 66 | Onslow Bay TTrrrmmmmmmmmm T G4
N Oregon Inlet. .. _ . ___________ 48
- Oriental . . __ . . __ o ___ 164
Nags Head 160 Ormond . _ T e . 121
Navigatien laws__.._____________ 2¢ | Ossabaw Sound-.. . ______—_____ o1
Nassau River oo oo 116 | Ossabaw Bound to St. Catherines
Nassau Sounmd ... _________.____ 110 e 21
National Quarantine _____ ... _.. 20 | OWens Perryem e 105
Nebraska _ - — e 154 Oyster Creek Nght._ __ . _ - ___ 150
Neuse River_ . _ .. .. 163 P
New Begun Creek________________ 188 *
New Berlin Cuil ramge. - ___ 116 | Pacific Reef lighthouse_____ e 127
New Chanmel range__ . ________ ___ B8 | PRIATKA o oo oo e e 3118
New Cheehaw Creek. . __ 79 | Palm Beaceh oo oo i28
Newell Creek . __ . _____ 92 | Palmyre o e —eim 147
New Inlet, N. C.____ ________ . __ 48 PamliCo_ o o o o e e 164
New River, N. Co .~ B8, B Pamlice River _ _ oo 159
New River Indet, Pla._________ . __ 328 | Pamlico Sound_ o oo 151
New River Inlet, N. C____ .. _. BT | Pantego CreeX — oo oo = C 180
New River Inlet to Wrightavilte_ __ - 68 | Parrott Creel._ . _ . oo il 9
New Smyrof.... — 121 | Parsons Cut_.o_ oo — v 20
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Pasgquotank River__.______________ 137
Pedee River __ _ . o 0 Radio compass bearings_ . . __
Pembroke Creek_.. . ... 146 | Radio compass stations.___________
Peter Mashoes Creek__ . _____ 149 | Radio fog signals_____ __________ __
Petit Chow Istand ________________ 89 Radio Service_ . _ . _ . _________
Perquimans River________________ 145 | Rattlesnake Sbhoal. . _ . _ . _____
Philips Istand___ ___ __ . _ . _____. 81 Rebecca Shoal lighthouse_ __ . ____
PiHot Town_ _ __ _ . __ .. _ . 113 Reeds Hammocek lighto . ____.
Piiot Town range_ .. __ o 115 | Reeds Point Bghe____ ___________
Pilots_ _ 17, 189 Reeves Ferry . oo e
Beanfort Indet_ _____ . __._ 63, 170 | Reidds Creek lght________________
Cape Fear River. . . ______ 170 Repairs -
Charteston Harbor_ . _ . _ T4 Rice Creek _ . o
Poboy Sopnd _ . _ . . 97T | Rieh Imlet . _ . ____
PFlorida— o 185 | Ridgeville ______ e
Ifatteras Inlet . ___ . _____. 170 | Roanoke Marshes____ _____________
Hawk Channel..______.__ . ___ 123 | Roanoke River____ ___ . __ _________
Key West Harbor ____ ___ . ___ 138 | Roanoke Sound ____ ___ ____________
Ocracoke Inlet.. _ . _____ 169 ;| Rockdedundy River_ ______________
Old Toepeail Inlet__ __ . __ 170 Roekville  _ __ . . o o m
Ossabaw Sound _ _ . __ . __ . _ 91 | Roaman Point Shoal light__ . ____
8t. Andrew Sound. o __ 108 Romerly Marsh Creek__ _________ __
8t. Catherines Sound.________ 93 { Romerly Marshes__ ___ . __________
St. Helena Sound__________ . _ T8 | Reper oo
. 8t. Johns River. _._.._ ___ 112, 119, 185 Rosae BQ ________________________
St. Marys Entrance______ __ .. _ 108 § Royal B
8t. Stmon Sound ... ____ 102, 184 Raoyal oal Anchorage_ ___ __ . ____
Sapelo Sounmd_______________ 95,184 | Rules of the Road_ o . ______
Savannah River__.__ . __ . __ 86, 183
Winyah B&Yo.o o 68, 174 s.
Piney Point Bar. oo 168 Saddle Bunch Harbor_..__ _________
Pingleton Sheal_______ . __ . ______ 152 -
Saddle Hill Anchorage________ __.._
Pivers Island__ . _ . . . 53
St., Andrew Sound__ . __ ______
Plane of Referemee______ . __ 9 St. Andrew Sound light
Plantation Creek - o _.__ . .- 101 | o= ) "at_mf nd HEDL-— - o
Plantation Creek range____ .. __ ... . 103 | Do AUBUALIDE. oo
Platt S} s 48 St, Angustine Creek_ . __ _________
- . St. Augustine Inlet. . _ ________
Pixmoutb_ _ e 147
- St. Augustine lighthouse___ .. _____
Pocotaligo River_._.___ . ______. 82 :
: 8t. Catherines Sound____________._
Point Casweld .. ___ . . _____. 61
St. Heleng Sound__ . __
Polloksville_ . . o 160
N St. Johns Blaff Hght_ _____________
PPonce Park_ . _ 121 St. Joh Riv
Tort Orange. . .o ——— 121 e ohns ,‘er"‘“""""‘_*"“—"f‘“"
St. Johns River above Jacksonville_
Poquoson Point - _ . ____ 142 ¥ 5 bth
Port Royal-_______ -~ 83 8t. Johns River lighthouse . _ ____
Port Royal Sound—_-—_—__________ 82 gt- Luefe Inet- oo
Portsmouth, N. Co—oo____ - 50 St- S
Price Intet oo 71 q"“ o ar}’sg-t ------------------
Pritchard Island- oo 81 %‘- Marys R’_‘ FANCE e e
Pritchargd Inlet.__ e g1 | St. Marys River. .o
Proctor Place light .. ______ g9 | St. Simon Island. .-
Providence Chanpels_ _ . .. 43 8t. Simon lighthouse._ . __________
Public Health Service .. _———___._._ 20 | O o e TTTTTTTTITTTTIT
PuUngo CreeR—— comoeo oo oo ~ 160 y Mt
Pun?; BRIV o - 159 8t. Simon Sound and Brunswick
TTTTTmo T HarbOT— o
Q Salmon Creek . _____
: Salt Key Bank_ . _____ . _._____
Queen Inletao oo 58 | Samplt River______ . _______.
Qasker Bridge _ _ . o e 166 | Sampit River range_____ __________
Quarantine Anchorage, Charleston. _ 74 | Sams Point . __________
Quarantine Anchorage, Key West—. 183 | San Sebastian River______________
Quarantine Island Iight._________ . 118 | Sand Key lighthouse.__________ ___
Quarantine Island lower yange .. _ 116 | Sanford .
Quarantine, National ____ .. __ . __ 20 ; Saentaren Channel——_._________ —_—
Queenns Bess Creek. e 92 | Santee R¥ver___.________________._
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115
110
117
112
122
123
108
107
107
100
101
101
103

160



210 INDEX.

A Page. i Page.
Sapelo —— _ _ 96 Storm Warnings oo 21, 22
Sapelo lighthouse_______ _____ .. _ 96 Story River . ___ o __ 70
Sapelo River_ _ __ ____________.____ 94 | Straits of Florida_ _—_____________ ) 38
Sapelo Sound________ _________.___ 94 Strawberry _ . -3
Satilla River_ _ 105 Stumpy Reach ________ _ ___ ______ 147
Savaunabh ___ - 86 Supplies . e 20
Savannah River—_ ____ ___ . _ 85 Supply — e 45
Sawpit Creek . . 111 Swan Polnt_ . _ . ___ B8
Scuppernong River . _____ _ ________ 148 Swan Quarter__ - . _ . ________._ 154
Seuppernong River range. 148 Swan Quarter Bay.___ __ __ _________ 154
Sea Breeze __ . _____ 121 Swan Quarter Narrows.___ . __ .. _ 154
Sleven Springs ... _ . _ . _. 166 Swanshoro_ . .. _ __ . ___ .o __ 56
Shallotte __ . _ 65 Swift Creek ___ 166
Shallotte Inlet and River_ . ______ 65 System of Buoyage _ . .o _ . 17
Shallowbag Bay_ . _______ 150
Shark Shoal light _ . oo __ 52 T. .
Sheep Howuse HIN_ . _ . ____ a7 Talbot Island—_ . _ . . . _ .. 110
Shellbine Creek . ______. 106 Tar Creek_ ___ 164
Shipyvard Creek_ 73 Tar River _ . _ 161
Shipyard Landlng _____ ___________ 142 | Tarboro . ______ . __..___ 1861
Silver Lake . e~ 50 Favernier Key Anchorage ._.__ ... _ 129
Silver Springs Run_______ e ———— 118 Taylors Creek— .. . . e 53
Silverspring . _ . ____________. 118 Teaches Hole Channel_____________ 80
Sister Creek.___________ e 110 | Teee e 73"
Six Mile Creek, la____________ - 118 FThe Bight__ . . _ 88
Skidaway River and Narrows____ﬁ; 90 | The Straits______ __ 157
Skippers Narrows . . .. ____._ 3% 92 Thoroughfare Bay__ . _________._ 156, 157
Skall CreeRa e 83 Three Mile Cut_ 97
Skult Inlet_ _ _ e 81 Thunderbolt . _________ . _____ 8%
Slade Creek_ . _ 160 Tidal Currents, gee Currents.
Slocum Creek.. . o ____ . ____. 165 | Tides:
Smith Creek, Neuse River__._ _____ 164 Albemarle and Chesapeake Ca-
Smithfield . _ ___ 166 nal___ 135
Smithe Mills_ ___ . _____________ 6T Ajftamaha Sound __ . _ . __ __ 99
Snake River _ . __ . ___ 124 Bahama Banks________ 46
Snode Creek_ o 160 Bogue Inlet - __ . ____________ 57
Spow WINM________ ___ . 166 Cape Canaveral ______ . _______ 32
Sombrero Key lighthouse__ _________ 127 Cape Fear River__ __ . __ . __ 32, 62
South Amelia River_ _ . _ . _____ 110 Cape Florida Anchorage_ —__ ___ 32
South Brunswick River__ __ . __ . 101 Charleston . ________ ________ 32,75
South Channel range_ __ o . 76 Corncake Inlet. ___ ___ . _ 60
Sonth Creek, Pamlico Biver_ . _ 180 Creoatan and Roahoke Sounds_ _ 150
South Fdisto River_________ .. . __ 77 Dobey Sound_. .. __ 98
South Jetty Chanuel ___ ___________ GR Fernandina .. ___ . __ 32
fouth Jetty Channel range_ .. __ 89 Hatteras Inlet_ _ . * o 50
South Lake_. . 149 Hatteras Shoals.____ . _ a2
South Mills . _ 137 Key West Harbor. _________. 32,6134
South Newpoert River_____________ 94 lwookout Bight_ . ____ 32
South River, Doboy Sound_ ..______ . 97 Neugse River oo i 166
South River, Neuse River__________ 164 New River Inlet_____ _________ 5%
SQoutheast Channel, Key West______ 132 North FEdisto River-_e..—o—.___ 77
Southern Branch, Elizabeth River _. 135 Ocracoke Inmlet. . . 50
South MIs_ o 137 Ossabaw Sound_ . _..____ R 21
Southport _ 81 Pamlico River .o oo 139
Southwest Channel, Key West__ .. ___ 132 Pamlico Sound__ . _ . 161
Speighte Bridge .o oo e " 186 Port Royal Sound________.____ 83
Spring Creek, Upper and Lower____ 160 St. Andrew Sound._ _ .. oo 106
Springfield Landing __ . ________ 73 8t. Augustine Inlet. ... 120
Spruill Bridge_ . _____ . 148 St. Catherines Sound_________ al
Star ¥slanad______________________ 125 8t. Helena Sound___. ... ... .. - BO
Statlon Creelo oo __ 79, 82 St. JYohns River_____ 82,1182, 113, 119
Staunton River__________________ 147 8t. Marys River_.___._. e 109
Btelbo. . iy St. Simeoen Sound_ ... ___ B2, 103
Stonewall . 163 Sapelo Sound__ . __________° 25
Stono Imlet oo 7 Satilla River - w105
Btono River .. . el i Bavannal BIVer e - oo a6




INDEX,
Tides—Continued. Page, W,
South Edisto River_._________ ik
Table of___ . __ o __ 32 Waccamaw River . __ _ ________
Tortugas. . 32 Wadboo Bridge._.____ ____________
Turtle Harbor_________ ______ 32 Wadmelaw River—_______ _ ___ _____
Tybee Roads and Savannah Wainwright Slue_____ ___ ... ___.__
River_ _ 32, 86 Waiters Island _________ _________
Wassaw Sound .. ____________ 90 Walburg Creek __ . _____
Winyah Bay_ . __ . _______ 30. 67, 68 Wallace Chanpel - __ ___ ________ .
Todds Creeko o 106 Wallacetor: — . ___ _____
Tolomato River—__.__ ____________ 120 Walterboro . ____ ____________ -
Towboats, see name of port and___ 20 Wanchese - _ ___ _ . _____________
Town Creek, Charleston__._ . . __ T3 Wando——— e
Town Creek, Winyah Bay_ ________ GG Wando River__. ____ ...
Town Marsh ___ __ . ____. 52 Wappoo Creek_____ ______ __ ______
Traders HINl ___ . 107 Wash ¥HiN _______________
Training Wall range.. . _ . __ _____ 115 Washington _ __ _ _ __ _ _ _ .. __
Trenchard Inlet__ . __ 81 Wassaw Creek._________________
Trenton._ . _____ _ 166 Wassaw Sound__________________
Trent River . . ___________ 166 Wateree River__ _ . ___
Trout Creek__ _ _ _ o 118 Waverly . ___ e
Tubbs Inlet ___ . ____________ 65 Waynesboro Landing___ __ _._____._
Tulifiny River—________________._ 82 | Weeksville_ _ . _ . _
Tunis_ 147 Welaka .
Turnagain Bay . . _ 164 | Weldon . _______________
Turner Creek__ ______ ____________ 89 Wekiva River_____ L _ . ___
Turners Cat___ . __ _ _ . ___ 141 West Bluff Bay— . _____
Turtle Harbor_ . _ __ . ____ 129 ;| West India Hurricanes________.__.
Turtle Mound . . _ __ . __ 122 West Washerwoman Anchorage._
Turtle River . . _ 101 Western Bar Channel . ___
Turtle Shoal Anchoerage_ .. ____ 129 Western Channel __ . ______
Tybee Beach . __ . __ 89 Whale Branch...._______ _________
Tybee Creek __ . . 89 Wharves, see Degscription of harbor.
Tybee Island____ .. ____ . ____ 89 Whipping Creek ___ __ _________
Tybee lighthouse __ . ___________ 85 Whites Landing _ . . __ ____
Tybee River 89 White Oak River, Ga_ _____ . __
Tybee range. .. __.___ 88 White Oak River, N. Co____ . ___
Tybee Roads .. ______ 86 Wiggins.. ..
Williamston - _ . . .
. Williman Creek__ . . ___ . ______
Upper Broad Creek_________ .. ____ 165 g'ilm.ington_._..-_ """"""""""""""
O Flats renge. . ___ 88 ilmington River________________
bper ge Wimble Shoals —________________
Upper Spring Creek._____ . ______._ 160 i ot s lich
Use of charts.. .. —__ 3 Windm N oint Shoal light_ ______
Use 0f o8 10 Winter Point__ . __ __ __ L ..
Winton __ _ _ _
v. Winyah Bay oo
Winyah Bay Scuth Jetty light____
Vanceboroma o e e e e 166 Wither Swash__ __ ___ _____ __ ______
Vandemere oo o e 163 Woodbine —
Varfation, change of .. ______ 21 Wreck Point . _ . ___
Variation of the Compass.______._ 30 Wrightsville Beach_ . _____________
Venus Point. .. 87 | Wrightsville Inlet __ _______ _..__
Vernom RIver . _ oo 91 | Wyesocking Bay. ___ .
Village Creek, Ga_ o 100
Village Creek, Neuse River___ ... _ 166 X.
Virginia Beach — e 47 Yeopim River _ .
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