

















wl

LIST OF REFERENCE STATIONS

Active Pass, British Columbia ....cccoovveeiiiiieeeccies
Admiraity Ir V. hington..........c.ocoovveiieen
Akashi Kaikyo, Japan.........cccccieeisicncneeeee
Akutan Pass, Aleutian Islands.......co.ooceeeeiiviicinnnes
Basilan Strait, Philippines.......ccooovie e,
Benecia Bridge, Suisan Bay, California....................
Boca de Finas, Alaska ...........cocoveeeieieecice e
Burrard Inlet (First Narrows}, British Columbia.........
Carquinez Strait, California ...,
Cebu Harbar, Philippines™........ccco e
Changjiang Entrance, China ...........c..cocceiin e,
Deception Pass, Washington ...
Golden Gate Bridge, California ...........ccovevvveereeeeeene
Grays Harbor Entrance, Washington ..o
Humbcldt Bay Entrance Channel, California............
lloito Strait, Philippines™ ........cccovvviee e,
tsanctski Strait (False Pass Cannery), Alaska .........
Kahuku Point, Kauai Island, Hawaii ...................c.....
Kalohi Channel, Molokat Island, Hawaii ...................
Kanmon Kaikyo, Japan .........cccccivveeenveeeeee e
Kennedy Entrance, Cook Inlet, Alaska....................
Knik Arm, Port of Anchorage, Alaska ....cccccocveeeee.
Kodiak Harbor Narrows, Alaska ...........coooecvieeeeen.
Kurushima Kaikyo, Japan ........c......coievcieneeen
Kvichak Bay (off Naknek River Entrance), Alaska....
Montague Strait, Prince William Sound, Alaska .......
Naruto, Japan.........covocvre e
North Inian Pass, Alaska..........ccc v
Qakland, Yerba Buena Istand, California .................
Race Rocks, British Columbia.......cccoeeeveeeeeeeiiiins
Richmond (Long Wharf), California.......ccccccoc e, .
Rosario Strait, Washington...........cceeee e ieeenccieian,
San Bernardino Strait, Philippines™™ ..o
San Diego Bay Entrance, California.............ccocceves
San Francisco Bay Entrance, California...................
San Juan Channel (south entrance), Washington....
San Juanico Strait, Philippines™ .........ccoocovvrveeeens
San Mateo Bridge, California ........cc..oecoev e
Sergius Narrows, Alaska............ccceeveie e cireecoiee
Seymour Narrows, British Columbia .........cccoeeeee...
Snow Passage Narrows, Alaska .......cocoeevvvveveneeenee,
Strait of Juan de Fuca Entrance...........ccccoeeeeeee oo
Tesorp Pier, Cook Inlet, Alaska.........coccoooeieeei .
The Forelands, Cook Inlet, Alaska ......cccceecececvnnnnn.
The Narrows, Puget Sound, Washington .................
Tokyo Wan Entrance, Japan.........cc..ccooviviviieeenn,
Tomogashima Suido, Japan.........cccceeveeeeeciveveeeenee.
Unimak Pass, Aleutian Isltands..........coocoooeoiioieinen,
Wrangell Narrows, Alaska.......cccocceeesioovveeeeieeeen
Wusong Kou, China ..o

desthe  2dicti
* Daily predictions for this station were omitted.
** New reference station.
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1948

2012

2001
2009

1989

1933
2001
1952
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1985
2013
2013
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2007
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1985
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1985
2001

2001
1967

1936
1990
1966

2014
2004

2006
1945
2010
2007
1948

2012
2004

123 days (12/11/1908 - 3/19/1943)
3 months (6/2 - 9/11/2010)

8 months (1/2/1896 - 9/3/1996)
1month | 06 - 9/1 "H086)

224 days (4/3/1980 - 11/12/1980)

29 days (9/9/1925 - 10/27/1925)
7 months (11/1/1997 - 5/31/1998)
29 days beginning 3/25/1950

2 months (7/21/2004-10/15/2004)

Form C&GS-444 (8/18/1925)
2 months (2/3/2011 - 4/1/2011)
2 months  /8/2011- 3/26/2011)

1 month  22/2004 - 8/3/2004)
1 month (7/16/2003 - 8/20/2003)
3 months (5/29/2009 - 8/20/2009)

14 days beginning 9/16/1946
3 months (5/4/2007 - 8/5/2007)

104 days (1901)
1 year (1999)

1 year (1999)
29+ st jinning 3/10/1965

29 days beginning 8/24/1934
7 days beginning 10/19/1923
29 days beginning 5/21/1964

4 months (5/19/2013 - 9/9/2013)
1 month (4/2/2002 - 5/7/2002)

1 month {4/23/2004 - 5/22/2004)
Inferred from Admiralty Inlet station
2 months (7/15/2008 - 9/17/2008)

2 months (5/18/2005 - 7/18/2005)
28 days beginning 1/19/1944

3 months (6/11 - 9/11/2010)
1 month (5/17/2002 - 6/19/2002)
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ENDNOTES

Alona the west roast nf Vaneouver lsland the cyrrent is reporte- +~ ~~* ~"-~~ northwestward. It
A \ ! ly v I in
moderate weather.

When predicted flood at Admiralty Inlet, Race Rocks, or Strait of Juan de | za Entrance is
marked with an (*) the flood speed and the preceding and foliowing slacks  stations referred to
them cannot be predicted. The current at most of these stations, however, will be weak at such
times. Exceptions are the stations whose speed ratios are footnote reference <27>

Current is rotary, turning clockwise.
Time of minimum before flood is indefinite.

Observations indicate that current is weak with direction variable for the greater part of the tidal
cycle. A maximum flood speed of 1 knot in a southerly direction has been observed.

Time of minimum before ebb is indefinite.

Slacks are indefinite. The floed current is weak and variab!e', possibly ebbing at tin .
Current ebbs continuously. Maximum ebb, +5h 15m; minimum ebb, —1h 21 1.

. .00d speed at strength probably does not become less than a knot.

Current is rotary and erratic. Speeds of 3 knots may be encountered.

Current ebbs most of the time. Time difference is for maximum ebb only. Weak current, flood or
ebb, usually occurs about 0.8 hour after maximum flood at The Narrows.

Current floods most of the time. Time difference is for maximum flood only. Weak ebb or slack
water usually occurs about 1 hour before maximum ebb at The Narrows.

Current ebbs most of the time. Time difference is for maximum ebb only. Weak flood or sfack
water usually occurs about 1 1/2 hours before maximum flood at The Narrows.

Current floods most of the time. Time of minimum before flood is indefinite.

Close to the east shore the flood speed is reduced about 1/2 but the ebb speed is only slightly
less than at Point Evans.

On the west side the speed of the flood current is 0.6 that of midstream and the ebb begins about
1 hour and 15 minutes earlier. On the east side the current is about the same as in midstream.

Current ebbs most of the time. Time difference is for maximum ebb only. Weak flood or slack
water usually occurs about 1 hour after maximum flood at The Narrows.

Current ebbs most of the time. Time difference is for maximum ebb only. Weak flood or slack
water usually occurs about the time of maximum flood at the Narrows.

Current ebbs most of the time. Time difference is for maximum ebb only. Weak flood or slack
water usually occurs about 1/2 hour after maximum flood at The Narrows.

When predicted flood at Admiralty inlet or Rosario Strait is marked with an (*) the flood speed
and the preceding and following slacks at stations referred to them cannot be predicted. The
current at most of these stations, however, will be weak at such times,

Ebb current is irregular at times.

Current is predominantly non—tidal, flowing in a northwesterly direction with a maximum speed of
1 knot.

Current ebbs most of the time. Time difference is for maximum ebb only; slack times are
indefinite and flood current is weak and variable.

- T C in - Hy ’ Y . too

Dangerous eddy current and tide rips are reported to occur between Helmcken Island and Ripple
Shoal around the time of ebb strength.
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ENDNOTES
ough and the Nan /s wi tt st d

Current is rotary, turning clockwise. Minimum current about 0.1 knot, setting 160° true.
Off Whirl Point, the speed of the current is about twice that off the Cannery.

Dangerous tide rips occur in most of the passes in the Aleutian Islands when sea and swell
oppose strong currents.

Tidal current is weak and rotary, turning clockwise. Observations indicate a 0.2 knot westerly set.

Ebb speed may not exceed 5.5 knots.

When predicted ebb speed at Akutan Pass is less than 2 knots the current at this station is weak
and variable.

When predicted ebb speed at Unimak Pass is less than 1 knot the current at this station is weak
and variable.

Flood begins 1 hour before maximum ebb at Unimak Pass.

Ratios are for greater flood and greater ebb only. The fiood and ebb inequalities are small when
the moon is near the equator. At other times there is considerable difference between the two
floods and also the two ebbs in a day. The lesser flood may even become a small ebb at extreme
declinations.

Time difference for greater ebb and slack before greater ebb. Slack before areater flood and
greater flood occur 7 hours and 12 hours respectively after greater ebb. C1  ent floods for about
8 hours after greater flood.

Fiood speed ratio is for the 1st flood after greater ebb; the ebb speed ratio is for greater ebb.

For greater flood and greater ebb only. The current is rotary, turning clockwise. At the predicted
time of slack before greater flood, {the current will run westward with speed of about 1.5 knots. At
the predicted times of all other slacks and also lesser flood and lesser ebb (or minimum flood),
the current will run northward with speed of about one knot.

Current is rotary, turning clockwise. About 5 hours after time of greater ebb at Unimak Pass,
current flows NW, speed ratio 0.4 and about 13 hours after greater ebb at Unimak Pass, current
flows SE, speed ratio 0.5.

Current is somewhat rotary, turning clockwise and is too variable to be predicted.

Current is somewhat rotary, turning clockwise and is subject to considerable fluctuation.
Approximate predictions are obtained through the following relations to the greater ebb at Unimak
Pass: +1 1/2 hours, sets SSW, ratio 0.8; +9 hours, probably weak northerly set; + 18 hours, sets
NNE, ratio 0.6. ‘

Current is relatively weak and rotary, turning clockwise, Data is forthe g 3 b which is the
most consistent phase,

Current is somewhat rotary turning clockwise. At times given for slack, flood begins and slack,
ebb begins the current probably flows WNW and ESE respectively, with sp d of about 1.5 knot.

The current changes from ebb to flood abruptly and predictions for beginning of flood are
approximate only.

Maximum flood 1 knot greater and maximum ebb 0.5 knot greater than corresponding speed at
Kvichak Bay.

Current is rotary turming clockwise. At the predicted times of slack before flood or ebb the current
will run westward or eastward respectively with speed about 0.2 knot.

Current is rotary tuming clockwise. Difference and ratio are for maximum flood current only.

nt 3. ninin -

Current is rotary turning clockwise. An average maximum speed of abou! 7 knot occurs in a
SSW direction.
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GLOSSARY OF TERMS

MEAN HIGHFR HIGH WATFR (MHHW\_A tidal Aatiim

VIEIoNIC cycle (INe iNational |1dal Datum kEpoch).
Only the higher high water of each pair of high
waters, or the only high water of a tidal day is
included in the mean.

MEAN HIGHER HIGH WATER LINE (MHHWL)—The
intersection of the land with the water surface at the
aationof n n higlh  high water.

MEAN LOW WATER (MLW)—A tidal datum. The
arithmetic mean of the low water heights observed
over a specific 19-year Metonic cycle (the National
Tidal Datum Epoch). For stations with shorter series,
simuitaneous observaticnal comparisons are made
with a primary control tide station in order to derive
the equivalent of a 19-year value,

MEAN LOW WATER SPRINGS (MLWS}—Atidal datum.
Frequently abbreviated spring fow waler. The
arithmetic mean of the low water heights occurring at
the time of the spring tides observed over a specific
19-year Metonic cycle {the National Tidal Datum
Epoch).

MEAN LOWER LOW WATER (MLLW)—-A tidal datum.
The arithmetic mean of the lower low water heights
of a mixed tide observed over a specific 19-year
Metonic cycle (the National Tidal Datum Epoch).
Only the lower low water of each pair of low waters,
or the only low water of a tidal day is included in the
mean.

MEAN RANGE OF TIDE (Mn)—The difference in height
between mean high water and mean low water.

MEAN RIVER LEVEL—A tidal datum. The average
height of the surface of a tidal river at any point for all
stages of the tide observed over a 19-year Metonic
cycle (the National Tidal Datum Epoch), usually
determined from hourly height readings. In rivers
subject to occasional freshets the river level may
undergo wide variations, and for practical purposes
certain months of the year may be excluded in the
determination of tidal datums. For charting
purposes, tidal datums for rivers are usuaily based
on observations during selected periods when the
river is at or near low water stage.

MEAN SEA LEVEL (MSL)}—A tidal datum. The
arithmetic mean of hourly water elevations observed
over a specific 19-vear Metonic cvcle {the Natinnagl

in
lne namne, e.y., oy mean sea ievel and yearly
mean sea level.

MEAN TIDE LEVEL (MTL)—Also called half-tide level. A

tidal datum midway I ween mean high water and
L]

MIXED TIDE—Type of tide with a large inequality in the

high and/or low water heights, with two high waters
and two low waters usually occurring each tidal day.
In strictness, all tides are mixed but the name is
usually applied to the tides intermediate to those
predominantly semidiurnal and those
p ominantly diurnal.

NATIONAL TIDAL DATUM EPOCH—The specific

19-year period adopted by the National Ocean
Service as the official time segment over which tide
observations are take ind reduced to obtain mean
values { e.g., mean lower low water, etc.)} for tidal
datums. It is necessary for standardization because
of periodic and apparent secuiar trends in sea level.
The present National Tidal Datum Epoch is 1960
through 1978. It is reviewed annually for possible
revision and must be actively considered for revision
every 25 years.

NEAP TIDES OR TIDAL CURRENTS—Tides of

decreased range or tidal currents of decreased
speed occurring semimonthly as the result of the
Moon being in quadrature. The neap range (Np) of
the tide is the average semidiurnal range occurring
at the time of neap tides and is most conveniently
computed from the harmonic constants. Itis smaller
than the mean range where the type of tide is either
semidiurnal or mixed and is of no practical
significance where the type of tide is diurnal. The
average height of the high waters of the neap tides is
called neap high water or high water neaps (MHWN)
and the average height of the corresponding low
waters is called neap low water or low water neaps
(MLWN).

PERIGEAN TIDES OR TIDAL CURRENTS—Tides of

increased range ortidal currents ofincreased speed
occurring menthly as the result of the Moon being in
perigee or nearest the Earth. The perigean range
(Pn) of tide is the average semidiurnal range
occurring at the time of perigean tides and is most
conveniently computed from the harmonic
constants. ltis largerthan the mean range where the
type of tide is either semidiurnal or mixed, and is of
no practical significance where the type of tide is
diurnal.

RANGE OF TIC -The difference in height between

consecutive high and low waters, the mean range is
fl dit n| it r 1

and mean low water. vwhere the type oruae is diurnal
the mean range is the same as the diurnal range,
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