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of ('ultivated land. Th(> cliffs are c-haracteristic of Koolau 
Range from behind Kaneohe Bay to rugged )Iakapuu 
Head. 

Mokolea Rock, 20 feet high. i8 a mile off the southeast 
side of ~Iokapu Peninsula: the small, black rock has 
depths of 5 to 8 fathoms around it. 

Kailua Bay, south of ~IokalJu Peninsula. is an open 
bight which affo!'~s no shelter from the trade;;1. Tbe 
northern part of the bay is free of the usnal fringing 
ree-fs. and there is a sand beach at the head of the hay. 

.41ala Point, on ,the south sirle of Kailua Bay, is a low 
bluff with a 2.'5-foot white stone monument that resembles 
a lighthouse. 

lI"okulua Islands, 0.1 mile from shore and midway be­
tween ~Iokapu Peninsula and :\Iakapuu Head. are steep. 
rocky. and grass-co'Vered. Ele,ations are 206 feet for the 
northern islet and lR2 feet for the southern islet. On 
the shore side of the islets is an extensiye reef: between 
the reef and the shore is a small-boat passage that lead~ 
to priYate landings. 

Chart 4131.-Wailea Point. 5 miles northwegt of 
~Iakapuu Head, is the north"'est point of Waimanalo Bay. 
An airfield occupies a large area south of the point. 

Waimanalo Bay, between 'Wailea Point and ~Iakapuu 
Head, affords all-weather shelter for small craft bebind 
the barrier reefs which parallel much of the bay's shore. 
A 2-mile stret("h off midbay has no fringing coral reef: 
in the southern part the reef gets closer to shore and dis­
appears near )Iakapuu HeHd. Depths of 10 feet can be 
('.arried into the bay except during strong trades when the 
entran("e is dosed by breakers. Waimanalo (1960 pop. 
3.011: P.O. 'j is on the coa:'=-tal highway that skirts the 
head of the bay. 

Manana Island. 301 feet hig-h. is a mile north-northwest 
of ~Iakapull Point Light. The ifl.Jand is part of an old 
crater and ha:-; a lighter shade of rock than any other in 
the vi('inity. The sides are bluff except on thf' west where 
there i:,=- a short sloping point. The water is deep on the 
:-;ea\'.-ard side of ~Ianana Island. and there are depths of 
4: fathoms between the island and the mainland: the 
4-fathom passage i~ not reeommended for strangers. 

Kaohikaipu Island, RO feet high. is a flat, black mass 
of roek midway between ~Ianana Island and )Iakapuu 
Head. A double roek. 10 feet high. is 200 yards north­
east of Kaohikaipu, and a ~mall bla("k rock, barf'ly above 
water. is about the same distanee south\yest of the islanrl. 
There are depths of 5 fathoms between ~Ianana and 
Kaohikaipu but passage is not recommended for strangers 
because of the reefs that make off from both islands. 
Depths are- 4 to 6 fnthoms in the bight between Kaohikaipu 
Island and ~Iaka}luu Hend: pas~age is not reeommended. 

Chart 4117.-Kauai Channel. northwest of Oahu, is 
wide. deep. and df'ar. During the trades the current u~u­
ally sets Wf'!';twll1"d ac-ross the ('hannel and dh'ides at 
KauaL part following the north side of the island and 
the other part following the south side. Strong southerly 

or southwesterly winds c-ause the current to set in the 
opposite direction to that prodn('f'(l by the trades. 

IfAl'AI ISLAND (Chart 4100). 63 miles northwest­
ward across Kauai Channel from Oahu. has an area of 
55.1 square statute mile" and is fourth largest of the eight 
major islands. Kall ... 'li measures 29 nautical miles east­
west by 23 miles north-south and slopE'S from ('entrally 
located Kawaikini. a 5.170-foot penk. Lihue (1000 pop. 
3,908: P.O.), the seat of Kauai County. is 2 miles inland 
from the east-coast port of Xawiliwili. 

The mountains on the west and north sides of Kauai 
descend in steep, jagged ridges: the gentle slopes on the 
east and south sides nre cut by numerous gulc-hes. The 
peaks are nearly always cloud-('ovE-red. making them diffi­
cut to see from any great distance. Dome-shaped Haupu. 
2,280 feet high. is prominent in the southf'astern part of 
the island. The entire northwest ('oast is backed by high 
bluffs: the rest of the coast is mostly- low and rocky with 
some scattered sand beaches. A low coastal plain extends 
westward from the to\vn of 'Ynimea. The few outlying 
dangers can be ayoided by giYing the coast a berth of 2 
miles. 

Harbors and ports.-Xawiliwili. on the east coast, and 
Port Allen, on the south (-oast. are the only commerdaI 
harbors on Kauai and are the only pla('es that afford ~hel­
ter in almost all weather. 

Currents.-The (}('eanie current~ in the vi('inity of Kauai 
generally follow the wind~. The ayailable local infor­
mation relath'e to cnrrf'nts is given in the discussions of 
the yarious localities. 

'Veather.-The trade winds diyide on the- easterly side 
of Kauai, part following the north coast and part the 
south coast. and uniting again some- distan('e west of the 
islfllld. On the we:-;t side. between )Iana Point and Makaha 
Point, calm or light yariable airs prf'Yl1il. A moderate 
southwe:-.t wind is I'ometinlf's felt at "~aimea Bay, while 
a strong: east wind is blowing about 2 miles offshore. 
Along the northerly and southerly shores the early morn­
ing trade wind if' uf'ually light until about 0900. and 
agllin decreases in ~trength ahout 1600. Oecasionally 
kona winds. sta rting in the sontheai't. displace the nor­
mal trade:": this condition O(,('urs more oftf'Il during; the 
winter months. 

The east and north. or windward. :-;ides of the island 
are noted for their hf'a"y rainfall. whi('h reaches a maxi, 
mum yearly ayerage of more than 400 im'hes on Mount 
'''aialeale. TIlt' lower slopes han' much le~s rain. and 
along the southerly side the fall seldom eX('ef.'(b W inchf'~. 
The winter month;;::, from Deremher to )Iarch, produce 
the strongest winds, whi('h f'ometimes rear-h gale force 
and are aecompanied by more rain than is usual at other 
times of the year. 

Supplies and repairs.-Food SnpI)lief' are obtainable at 
the yarious towns on the ishmd. I~artkularly at Lihue. 
the county seat. Ship chandlery is limited to small-craft. 
reqUirements and ()('casionally must be ordered from Hono-
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lulu. Fuel and water aTe available at Xawiliwili and 
Port Allen: limited bunker oil is a.aHuble at Port Allen. 
The i~land ha~ no repair facilities for mediulll or large 
,essels but minor repairs eaD be made at Port Allen. 
Small vessels ('all be bauled out at Nawiliwili. SOIDe of 
the plantations have 1"hops capable of bandling small ma­
cbine repairs. 
Communications.~Port Allen and ~awiliwili are ports 

for a few interisland ba.rges and transpaC'ific .essels. In­
terisland passenger traffic is by air. Radiotelephone com­
munication is available, to the otber islands and to the 
mainland. A good higb\vay skirts the island except on 
the northwest side. 

Chart 4111.-Nawiliwili Bay, on the southeast side of 
KauaL ha~ an entrance width of 0.8 mile between Carter 
and ~inini Pnint~ and an inland extent of about a mile. 
Nawiliwili, on the north side of the bay, is one of the two 
commercial deep"ater ports on Kauai and if' protected by 
a breakwater extendin~ northeastward from Carter Point 
and by a jetty in the inner harbor. Southea;;::t winds pro­
duce some surge but the harbor is otherwise secure. 

Prominent features.-The ~hnre consists of rocky bluffs, 
exeept at the mouth of Huleia Stream and in the vicinity 
of Xawili"ili. The jagged. mountainous ('oast extending 
southwestward from the bay is in marked contrast with 
the lon'lands of Hnleia Stream. on the southwest side of 
the bay. and afforrls a llH"ans of fixing the entrance from 
well offshore. A water tank on the wharf and a large 
white bulk sugar warehouse on the hill o>erlooking the 
wharf are ('()n~picuous. 

Ninini Point, on the north side of the entranee. i:-: low. 
fiat. and rocky. Hud is bU('ked by land planted in eane. 
A rocky ledge with a depth of 12 feet at the outer end 
extends about 100 yards southward of the point. Nawili­
will Harbor Light (21 057.5' ~ •• 159"20.3' W.), 118 feet 
above the "ater. is :-:.hown from an 86-foot buff-colorerl 
eylindricHI eonerete to"('r on the point. The 100m of 
the light is frequently :-:een by ,essels 40 miles away. 

Kukii Point, 0.7 mile westward of Xinini Point and the 
north entrHnce point of the inner harbor. is a high bluff 
with a low, rocky shelf at the base. There is a light on 
the point. 

Carter Point, on the south side of the entrance to Xa­
wiliwili Bay. is rocky and rises rapidly to Kalanipuu, 
whieh is 7!'i8 feet high; the hilI is marked by an aviation 
obstruction light. The mountain spur that extends in­
land rises to Haupu. the most prominent feature of south­
eastern Ka uai. 

Kawai Point, 0.5 mile south of Carter Point, is a bold 
rocky headland, 525 feet high. very irregular and jagged 
in appearance. 

Channels.-A Federal project provides for an entrance 
channel 40 feet deep to a harbor basin 35 feet deep. The 
channel and ba~in are maintained at or near project 
depths: markers include lights. and lighted and unlighted 
buoys. 

Anchorage with ~()nw 11rotection from the trades can be 
found between Xinini ::Ind Kukii Points. outi"ide the break­
water, although it is reported that the holding ground is 
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poor. Small boats can find excellent anchorage in Huleia 
Stream, except when the &andbar at the mouth closes the 
entrance. The stream which empties into the south­
westerly end of the bay is na Yiguble for small craft only 
at high Vi'ater to the first footbridge, about 2 miles aboye 
the entrance, where a dam obstructs further passage. 
Small boats sometimes anchor in the bight between Ninini 
Point and the seawall north of the jetty. The bottom is 
Mnd and coral and there is a sand beach at the head of 
the bight. 

Caution when entering.-The rever~e turn. first around 
the breakwater and then around the seawall, which must 
be made when approaching the wharf, is difficult for 
large .essels in all but calm weather. and the assistance 
of a tug is usually needed. Yessels are sometimes re­
quired to drop anchor before warping alongside. The 
harbor has little surge. 

Tide.-The diurnal range of tide is 1.8 feet at Xawiliwili. 
Weather.-See Appendix for Kawiliwili storm warning 

displays and for Uhue climatological table. 
Pilotage is compulsory for all foreign Yef'sels and for 

e.s. commercial y~sels under register in the foreign 
trade. Pilotage is opti(1nal for coastwise vef;sels who 
have on board a pilot 1ieensed by the Federal go>ernment. 

Towage.-A 300-H.P. tug and launches for handling 
lines are a>ailable. The assistance of the tug i~ usually 
necessary when approaching or leavin~ the wharf. 

Quarantine.-The quarantine officer u;,:ually boards at 
the dock. The P.S. Pnblic Health Serine maintains an 
(1utpatient office at Lihue. 

"'/... Customs.-A customs officer from Port Allen usually 
Httends Yesf'els on arrival at the dock. 

Immigration matters are arranged through the office at 
HonOlulu. 

Harbor regulations.-These are e~tablished by the Har­
bors Di"i,.ion of the Hawaii Department of Transportation 
find enforced by the harbormaster Vi-ho i:-: al~o the pilot. 

'W1tarves.-The State-owned pier pro>ide~ cargo sheds 
and 990 feet of berthing space. State-owned pipelines are 
ayailable for molas,.es. liquid fertilizer, and petroleum 
proGnets. PriYate facilities inC'lnde bulk-handling equip­
ment and storage area for sugar. molasses. liquid fer­
tilizer. and petroleum products. 

Supplies.--Gasoline. kerosene. fuel oil. and fre,.h water 
are piped t(1 the \vharf. Diesel fuel is available by truek 
in small quantitieR. Some proyisions and supplies are 
available at Lihue. Ship chandlery is. limited to items for 
!":mall craft. 

Repairs.-A boat lift in the harbor can handle vessels 
up to 6;; feet in length: the yard has a small machine shop. 

Kawelikoa Point, 4 miles southwest of Nawiliwili Bay, 
is a dark, rocky headland 687 feet high. The pOint is at 
the sea,,"::Ird end of a ridge which extends northward to 
::\Iount Haupu. 

From about 1.5 miles southwest of Kawelikoa Point to 
Hanapepe Bay. the ('oast is a series of low bluffs and 
hea('hes: the bark <:nun try is mostly under cultivation, 
and the cane fields extend well up the slopes in some 
places. 



* (6662) HAWAII-Kauai-Hanapepe Bay-Buoy temporarily moved.­
Hanapepe Bay Lighted Buoy 1 bas been temporarily moved about 370 yards 
eastward and reestablished in 2r53'32.8" X., 159°35'42.3" "r. for evaluation 
purposes. Mariners are requested to submit any c-omments concerning this 
chance to C-ommander, Fourteenth-Coast Guard District. 

(N.M. 46/65.) 
(L.N.M. 40, C.G., Honolulu, Oct. 6, 1965.) 
C. • G.8. Charts 4108, 4100, 4117. 
C.O. Light List, Vol. III, 1965, No. 3766. 
C. & G.S. Coast Pilot 7, 1963, page 261. 

* (1482) HAWAII-Kauai-Port Allen Harbor-Depths.-The pre¥iously 
reported shoaling to 30 feet at M.L.L.W. in the fairways used by deep draft 
vessels in a Portion of Port Allen Harbor no longer exists. 

Approx. position: 2P54'02" N.,159°35'43" W. 
(Supersedes X.M. 25(3229) 1963.) 

(0. & G.S. CL-1773/64; BP-<l6074.) 
C. & G.S. Chart 4108. 
C. & G.S. Coast Pilot 7, 1963, page 261. 

(X.M.ll/65.) 

* (5117) HAWAII-Kauai-Hanapepe Bay-Buoy relocated,-Hanapepe "y Lightf'il Buoy 1. predHu;;;ly tf'lllporarily moved. bas been permanently rp­
laitated in 21 °;;3'32.8" X .. 1!'i9°35'·t:!.3" W. (approx.). 

(800:\.)[,46(6662) 1965.) 

(L.X.::'.I. 2'7. C.G" Honolulu . .July 13,1966.) 
C. & G.S. Charts 4108, 4100, 4117. 
C.G. Light List, Vol. III, 1965, No. 3766. 
C. & G.s. Goast Pilot 7,1963, page 261. 

(:'<'.M. 32/66.) 
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Makahuena Point, 7 miles southwest of Nawiliwili Bay, 

is the southern extremity of Kauai. The low, flat point 
has a rocky shore with bluffs 20 to 50 feet in height. The 
land near the point is sandy and rolling, and there are 
short stretches of f';and beaeb both no'rtheast and west 
of the point. Makahuena Point Light (21 °52.3' N., 
159°26.8' W.), 80 feet aboYe the water. is shown from 
a 2O-foot wide pyramidal ('onerete tower on the point. 
A 335·foot Loran tower on the point is conspicuous. The 
bottom slopes gradually to a depth of 7 fathoms about 
0.5 mile o~ the point. Se,eral reefs extend about 300 
yards offshore between the point and Koloa Landing. 

There is~a conspicuous mill stack at Koloa (1960 pop. 
1.426; P.O,), 2 miles inland fr0111 )Iakahuena Point. The 
stack is visible all along this coast except for the short 
distance where it is hidden by Paa Con~, which are on 
a long, low ridge that extends inland from the point. 

Koloa Landing, 1.5 miles westward of )Iakahuena 
Point, has a walled-in landing ~lip that affords fair pro­
tection for small craft in trade-wind weather but is com­
pletely exposed to the south. Anchorage is available in 
depths of 12 fathoms, rocky bottom, about 400 yards south 
of the landing. A road leads inland to Koloa. 

Kuhio Park is 0.5 mile "'-est of Koloa Landing and on 
the shore road. There are several beach houses between 
the landing and the park. 

Kukuiula Bay, 3 miles "West of :\Iakahuena Point, has 
an entrance width of 100 yards and an inland extent of 
300 yards; considerable protection is afforded small craft 
except in southerly winds. There is a breakwater on the 
reef that extends from the southeastern point of the bay; 
the concrete wharf on the inner Slide of the breakwater 
can be lighted and is used for loading and unloading small 
craft. Kukuiula is a settlement at the head of the bay. 
A quarter mile west of Kukuiula is the Spouting Hom, 
a sea-water spout which is active e.en in smooth weather. 

Lawai Bay, 3.5 miles west of l\Iakabuena Point, has an 
entrance width of 300 yards and an in1and extent of 0.2 
mile; fair protection is afforded small craft except in 
southerly winds. The side shores of the bay are low and 
rocky but there is a wide sand beach at the head. A 
grass-topped rock, 70 feet high. stands at the upper edge 
of the sand on the "West side of the bay. 

Makaokahai Point, 4.6 mile~ west",-ard of lIakahuena 
Point. is easily recognized because of the se.eral hills 
extending northward from it. One particularly promi­
nent hill. 0.5 mile inland, is 436 feet high and well­
rounded. has canefields on the lower slopes. and is eyenly 
capped with trees. The first low hills on the point are 
the walls of a water-filled crater. 

Lanipuao Rock, with 3 feet of water O'er it, is about 
0.3 mile southeast of :\Iakaokahai Point and is marked by 
a lighted buoy. Vessels should not attempt to pass north­
ward of the buoy. 

Otart 4108.-Wahiawa Bay, 2.8 miles westward of 
lIakaokahai Point and 1 mile east of Port Allen, is 170 
yards wide at the entrance and indents the coast about 
0.2 mile. Excellent protection is afforded small craft in 
all but southerly winds. Boats anchor in depths of 5 to 
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10 feet. sandy bottom. The sides of the bay are rocky. 
The Seas usually break over the shoal 100 yards off Weli 
Point, on the southeastern side of the bay. 

Hanapepe Bay, lllidway along the south coast of Kauai. 
is the approach to Port Allen. The bay is about 0.6 mile 
wide and indents the coast about 0.4 mile. A breakwater 
protects the dock at Port Allen on the eastern side of the 
bay. The shores are low. rocky bluffs except at the head 
of the bay, where there is a sandy beach. 

Local magnetic disturbance.-Differences of as much 
as 21;4 a from normal variation ha.e been obser.ed at 
Hanapepe Bay. 

Prominent features.-Hanapepe Bay Breakwater Light 
(21 °54.0' :"'i., 159"35.6' W.), 32 feet above the water, is 
shown from a white pyramidal concrete tower on the end 
of the breakwater. On the eastern side of the bay are 
se.eral oil tanks and warehouses. A light is on low, flat. 
and rocky Puolo Point on the west side of the bay. An 
airport used only by small planes is back of the point. A 
mill stack and buildings are 2 miles east of Port Allen. 

Channels.-A Federal project provides for 35-foot 
X depths in entrance channel and harbor basin. Controlling 

depth in basin was 30 feet in .:\Iay 1963. Channel markers 
include lighted and unlighted buoys. 

A reef extends about 200 yards from the shore east­
ward of the inner end of the breakwater. In heavy 
weather breakers extend 350 yards offshore on the north­
west side of the bay and 50 to 150 yards off the south­
easterly side of Puolo Point. 

Anchorage.-The u~ual anchorage off' POrt Allen is in 
depths of 9 fathoms. coral and sand bottom, about 0.5 
mile southeastward of the breakwater light. This anchor­
age is just within the red sector of the light on Puolo 
Point. The harbor affords shelter for all craft in almost 
all weather, but may become congested. A small-craft 
harbor, protected by breakwaters, i~ about 100 yard~ north 
of the pier . 

. Tides and currenls.-The diurnal range of tide is 1.7 
feet at Port Allen. The prevailing cnrrent off Puolo Point 
is westerly. 

Pilotage is compulsory for all foreign vessels and L .S. 
commercial vessels under register in the foreign trade. 
Pilotage is optioIUlI for ('oastwise .esRels who have on 
board a pilot licensed by the Fede-ral government. The 
pilot will board day or night about a mile off the entrance. 

Towage.-A small 65-foot, 275 h.p. tug is a.ailable at 
the port. 

Quarantine, Customs. and Immigration officials board 
.essels at the dock. Port Allen is a {'ustoms port of entry. 
There is a private hospital in the area. 

Harbor regulations.~These are established by the 
Harbors Division of the Hawaii Department of Trans­
Portation and enforced by the harbormaster. 

Wharves.-The State pier provides 600 feet of berth­
ing space on each side with depths ranging from 24 to 35 
feet. A transit shed on the wharf has 36.000 square feet 
of storage space. Public pipelines are on the "Wb~rf and 
private bulk handling and storage facilities for molasses. 
liquid fertilizer. and petroleum products are in the port. 

Ships are required to drop an anchor when approach-
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* (5118) BAWAII-Kauai Island-Kokole Point-Light changed.-Kok<a 
Point Light (2r59.0' N., 159°45.5' W. approx.) now shows jlash·ing lI:hUe eve.,. 
-4 secon.ds of 300 candlepower. 

(L.X.)!. 27. C.G., Honolulu. July 13.1966.) 
C. & G.S. Charts 4100, 4117, 4102, 4180, 4OOI. 
C.G. Light List, Vol. III, 1965, No. 3768. 
C. & G.S. Coast Pilot 7, 1963, page 262. 

(N.M. 32/66.) 
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ing the pier. This assh:;t1" in maneuvering to a berth as 
well as getting away in an emergency. During and after 
strong trade winds some i':urge is experienced at the pier. 
This ('ondition may require small and medium craft to 
cast off but doeR not interfere with the cargo handling of 
large vessels. 

Supplies.-Fresb water and limited arnolmts of gas()­
line. fuel oil, and diesel fuel are supplied by tank truck. 
Groceries are available in the principal towns on the 
island. lIarine hardware is limited to Rmall-craft items. 

Repairs.-Fadlities fO! minor repairs to ,essels are 
available. 

CommuniC3tions.-Port Allen has hi/!'bway and tel(>­
phone communication with other parts of the island and 
radiotelephone and air communication with the other 
islands of the group. The town is a port of eall for inter­
island barge and transpacific ,essels. 

Otart 4114.-Kaumakani ilOOO pop. !121: P.O.) is 2 
miles northwe-st of Punlo Point and a half mile inland. 
A mill stack is: prominent. 

Robinson Landing, a mile northwest of Kaumakani. is 
a small-boat harbor with a dredged entrance that accom­
modates draftf' of 2 to -:1 feet. A stone wall hai" been built 
around the harbor edge-so and a marine- railway is a,ail­
able for hauling small craft. 

Hoanuanu Bay, 2 miles northwest of Kaumakani. has 
depthR of 2 to 3 fathoms and affords good proteetion from 
trade winds for small craft. The east side of the bay is 
rocky: the north\\"e~t side is a sand beaeh. 

A breaking area extends 0.;) mile off Poo Point, whkh 
is on the northwest ~ide of Hoanmmll Bay. A buoy is 
moored in 44 feet a mile off the point. 

Waim.ea Bay, an open bight 3 miles northwest of 
Kaumakani. is the approach to Waimea (1960 pop. 1.312: 
P.O.), which is the place ,,'here Captain James Cook. R.~ .. 
made his first (January 1778) landing in the islands. 

~ Good anchorage can be found in and off Waimea Bay 
during ordinary weather in depth!' of 3 to 20 fathoms. 
sand bottolll. Small hoats u;:ually shift anchorage to 
Hoannanu Bay for hetter protection when the trarles ar€' 
stron~. D€'pths of f) to IS feet extend 0.3 mile from the 
shore of 'Waimea BIlY-. The "~llimea pier has depthi' of 
11 feet at its outer end but these could be ("hanged by 
the waye action on the s.and bottolll. Small ('raft seldom 
use the pier becau;;;e of the hea,y S;Wf'IL Groeeries are 
ayailable in limited quantiti€'~ at Waimea. and the town 
has a hospital. X 

Waimea Rh'er, which f'mptiQf: into Waimea Bay fllong 
the eas.t ).:ide of TI~aimea. is naYigahle only for pulling 
boats becflnse of the bar across the mouth: the rher 
descend/; from the mountain).: through the det'peRt gorg€' 
on this part of KauaL The ruins of a Russian fort are 
on the east side of the river's mouth: the fort was built 
in 1815 and abandoned in 1817. 

Between Waimefl River and Oomano Point, 2.3 miles; 
to the westwllrd. a reef extends 0.4 mile from shore and 
breaks in heayy weather. Kikiaola Boat Harbor, 1.6 
miles west of the riyer. is entered oyer the reef and is 
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protected by breakwaters. The harbor has finger piers 
and a small marine railway; the entrance is marked by 
a range. The controlling depth is about 5 feet over the 
reef and in the basin. 

Chart 4100.-A. low plain, about 2 miles wide. extends 
westward from TI~aimea Ri,er around Kakole Point and 
northward to the Barking Sands beyond ~ohili Point. 
Sugarcane is euItivated on most of thi:'! fiat area. The 
shore side of the plain has a growth of algaroba trees, 
behind which are occasional sand dunes. 

Kekaha (1960 pop. 2.082; P.O.) is a plantation settle­
ment on the northwest sine of Oomano Point and 2.5 miles 
from Waimea Riyer. 

Kokole Point, 5 miles west-northwestward of Waimea 
River, is low. rounding, and ",·ooded. Kokole Light 
(21 0 58.9' N., 159 0 45.5' W.), 58 feet above the water, is 
shown from a 43-foot white- pyramidal skeleton tower on 
the point. 

Mana Point, about 3.5 miles northward of Kokole Point, 
is the westernmost extremity of the island. Along the 
watpr's edge is a stril) of sand which extends 2 miles on 
either side of the point, hut the sea breaks on a laya ledge 
at the edge of the sand. making the beaehing of boats 
dangerou:,: except ",'hen the sea is smooth. 

Current observations taken during a 24-hour period 0.5 
mile off :\{ana Point show a tidal current of 0.8 knot ,e­
locity at stren.lcth setting southward and northward along 
the coast. The southwaru maximum occurs ahout 3 hours 
after low water at Honolulu and the northward maximum 
3 hours after high water. Similar ob~er'·ations taken 
near the coust about 3.5 miles southeastward of ~ohili 
Point show a tidal current with Yelocitie:o: generally less 
than 0.;) knot. 

Disl"olored water, caused by the drainage canals and 
the undertow from the beach. ii" often noted as far as 2 
miles off :\Iana and Kokole Points. The ,illage of Mana. 
1 mile inland from the point. is marked by se,eral large 
bu:,:hy trees and tall eo('onut palm tret's. An aviation 
control tower at Bonham Air Force Base one mile south­
west of )Iana is prominent. 

Nohili Point, about 6 mil€':0: northward of Kokole Point. 
i:o: marked by ~ohi1i Dune. 100 feet high, and the highest 
antI southernmost of a chain of sand dunes extending 
along the coast for 2.5 mil€'S: to the northeastward. The 
dunes. are known as Barking Sands and mark the north­
ern limit~ of the ('ane fields. A road continues to Polihale. 

A narrow sand shoal. with depths of 7 to 10 fathoms. 
extends from Xohili Point to Alapii Point, 7.5 miles to 
the northf'astward. The shoal, which appears to be a 
sllccession of east-west sand ridges. lies 1 to 2 miles from 
shore. A depth of 3 fathoms is 0.5 milf' west of Alapii 
Point; from there to KaHin Point. 7 miles farther to the 
northeastward. the 15-fathom curve i" at an ayerage dis­
tance of 1 mile from shore. 

From Barking Sands north€'astwflrd to Kailiu Point. 
the coast is roeky and pre<:'ipitollS. The section between 
Alapii and Kailiu Points Nlllsists of a series of cliffs known 
as Napali. These ('liffs are 2.000 feet high in some places. 
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and are cut up by numerous streams which form small 
waterfalls. The southerly part of this section is prac­
tically bare. but the northerly part is "Wooded. 

Kalalau Valley, 2.5 miles northeast of AJapii Point. is 
the broadest and deepest 'Valley along tbe nortliwest coast 
and is easily distinguished from seaward. 

Kailiu Point, on the north coast of Kauai, is the sea­
ward end of a jagged ridgE' which ends abruptly in a sharp 
peak 1,200 feet high. There is a narrow strip of lowland 
at the point. 

Chart 4118.-Haena Point, 1.2 miles east of Kailiu 
Point, is low and. rounding. A reef. which bares at low 
water, extend::; 0.3 mile northwestward from tbf' point. 
The Haena Cayes, which cannot be seen from seaward. 
are 0.2 mile inland under the bold face of the mountains; 
the caves are near the western end of the highway which 
skirts the north shore of Kanai. 

Wainiha Bay, 1.3 miles east of Haena Point, has an 
entrance width of 0.5 mile between the extensi'Ve Kepuhi 
Point reef on the west and Kolokolo Point on the east: 
inland extent is 0.4 mile. The bay is an open bight which 
affords little protection except in kana weather. Wainiha 
Rinr empties into the head of the bay from the mo~t 
westerly of the deep yaney~ along the north coast of 
KauaL 

Lumahai River, 'whieh is unnavigable, empties into the 
sea on tbe east side of Kolokol0 POint; east of the river 
mouth is a sandy beach with a fe,,- rocky patches. The 
ri,er yalley is the western limit of the many rice fields 
on the north side of Kanai. 

Makahoa Point, 2 miles ea!,:t-soutbea~tward of Haena 
Point~ is black and rocky. A half mile inland is Puu Ka 
::\Ianu, a 714-foot hilL 

Hanalei Bay has an entrance width of a mile between 
::\Iakahoa Point on the west and the extensi,e Puu Poa 
Point reef on the northeast: inland extent is nearly a 
mile. Breaking coral reefs fringe the shores on both sides 
of the entrance. Seas break across the entire entrance 
during northerly or northwer-terly gales hut good protec­
tion is afforded from the easterly trades. l\Iidbay anchor­
age is in depths of 6 fathoms, sandy bottom. 

Along the sandy beach at tbe head of Hanalei Bay are 
clumps of ironwood and ('()('onut treer- and the houses of 
Hanalei (1960 pop. 370: P.O.). The highway is close 
to the shore. Three miles inland the mountains attain 
heights of mare than 4.000 feet. 

Hanalei River, which empties into the east s:ide of the 
bay, is nayigable for shallow-draft boats for a distanc'e of 
2 or 3 miles: at high water a depth of 41,'2 feet ('an be 
earried o,er the bar at the mouth. A dump of ironwood 
trees is prominent on the north side of the ri,er's mouth. 
A \vharf. with a depth of about 4 feet at the outer end. is 
on the eastern side of the bay and 200 yards south of the 
Hanalei Ri'er. The wharf is unsafe. A prominent large 
white luxury hotel and cottages are on the bluff on the 
north side of the river near the entrance. 

Waioli Stream and Waipa Stream, which empty into 
the head of Hanalei Bay, are not na,igable. Rice and 

taro are grown extensively along these streams and along 
Hanalei River. 

Puu Poa Point~ on the easterly side of Hanalei Bay, is 
a bluff about 50 feet high, back of which a green ridge 
extends inland 

From offs:hore the northerly side of Kauai presents a 
very irregular and jagged skyline. with ridges extending 
in all directions. In the northwesterly part of the island 
these ridges often end abruptly at the sea. The moun­
tains are heavily wooded. The coast between Hanalei 
and Kalihiwai Bays is a series of more or less wooded 
bluffs, cut up by gulches. back of which a rOlling plain 
extends to the mountains. Between the shore and the 
highway. 1 mile inland. are pineapple and sugarcane fields. 

Kalihiwai Bay, 4.5 miles eastward of Hanalei Bay, is 
about 0.5 mile in diameter. Pukamoe Point, a red pre­
cipitous bluff about 150 feet high. it" on the east side of 
the entrance. Several houses are scattered along the sand 
beach at the head of the bay. which is backed by a wooded 
gulch. Indifferent anchorage. with poor holding ground, 
can be found in depths of 5 fathoms in the ('enter of the 
bay, but a heayy swell sets in during northerly winds. 
A rock awash lies 150 yards north of Pukamoe Point. A 
reef, 0.2 mile wide and bare at low water. fringes the shore 
for 2.5 miles westward from Kalihiwai Bay and Yessels 
should s:tay at least 0.8 mile offshore. A shore road, with 
beach houf'les along it, extends westward from the bay for 
1.5 miles. 

Kilauea Point, the northern extremity of Kauai Island. 
is a grass-('o,ered bluff about 165 feet high. Kilauea 
Point Light (22°14.1' N., 159°24.3' 'W.), 216 feet above 
the water. is shown from a 52-foot white conical concrete 
tower: a radiobeaeon is at the light. Mokuaeae Island, 
200 yards off Kilauea Point, is a black. fiat, grass-topped 
rock about 200 yards in diameter and 92 feet high. The 
island is the most prominent feature in the vidnity to 
coaf'ting Yessels. 

Kilauea (1960 pop. 665: P.O.). 1.3 miles inland from 
Kilauea Point, ii' not ear-ily seen when close to shore. The 
sugar of the district i~ trucked to Xawiliwili for shipment. 

Between Kilauea Point and ~Iokolea Point the coast is 
bluff. rising gradually from each point to an ele,ation of 
about ;",00 feet midway between them. 

Makapili Rock, 0.8 Illile southeast of Kilauea Point, is 
Hi6 feet high, blade and prominent. The rock is on the 
outer end of a narrow neck of land which juts out 200 
yards from the general coastline. 

Mokolea Point, 1.:2 miles south€'astward of Kilauea 
Point, i~ narrow; 140 feet high. and projects out 0.3 mile 
from the general ("oastline. The point is on the northwest 
side of Kilauea Bay and has two old buildings near it~ 
outer end. 

Kilauea Bay has: an entrance width of 0.5 mile and an 
inland extent of 0.5 mile. The bay is open to the trades 
but offers some protection in westerly weather. A narrow 
('oral reef fringes the shore. and Kilauea Stream empties 
into the head of the bay. Anchorage can be found in 
depths of 6 fathoms. rocky bottom, near the center of 
the bay. 
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Low Kepuhi Point is 2 miles eastward of Mokolea Point. 
The low coast between the two points is fringed with a 
narrow coral reef. 

Chart 4100.-Moloaa Bay, 4.;) miles southeast of 
Kilauea Point, has an entrance width of 0.3 mile and ex­
tends the same distance inland to the mouth of a gulch. 
Little protection is afforded from the heary swell that 
sets into the bay during the trades, but anchorage is 
possible during southerly winds in df:'pths of 3 to 6 fathoms 
in mid bay. There ar:e a few houses along the sand beach 
at the head of the bay, and rice is grown in the gulch. 
The interior betweed. Moloaa and Anahola Bays is used 
principally for pineapple cultiyation and for grazing. 

Papaa Bay, 6 miles southeast of Kilauea Point, is a 
small bight which is wide open to the trades. The central 
part of the bay is fonl and there is a rock aWHsh 300 yards 
from shore. A coral reef fringes the south shore. 

Anahola Bay, 7.fi miles f'outheast of Kilauea Point, is 
a small bight exposed to the trades. Kahala Point, a low 
bluff with a grove of ironwood trees near the outer end. 
is on the southeast side of the bay. A light is shown from 
the point. A watE:'r tank a mile westward of the light is 
prominent. Discolored water frequently extends for a 
considerable di~tance off Kuaehu Poinl, on the northwest 
side of the bay. A reef extends about 0.3 mile from 
Kuaehu Point. Because of the numerous reefs. strangers 
should not attempt to enter the bay. In moderately 
smooth weather small vessels can find anchorage well in­
side the bay in depths of 4 to 6 fathoms. mud bottom. 

Pinnacle Peak, 1.3-miles inland from Anahola Bay, is 
a trtll, dark spire, with green slopes. that stands out more 
prominently than any other land feature on this part of 
the island. 

Between Kahala Point and Kealia are low coastal bluffs 
and a rocky shore with some patches of sand. 

Kealia (P.O.). 3 miles southward of Kahala Point, is 
a plantation village. A short breakwater. extending 
southeastward from the shore, affords f'lome protection 
from northerly weathf:'r for shallow-draft boats. The 
breakwater is not kept in repair. and portions haye been 
carried away by the f'lea. Vessels should not approach the 
village without local knowledge. About 0.7 mile south of 
Kealia, a :tIat building on a low hill is prominent from 
offshore. 

Kapaa (1960 pop. 3,439: P.O.), 5 miles southward of 
Kahala Point. is scattered along the beach. A reef, which 
is 0.3 mile wide in some places, extends alongshore from 
north of Kapaa to Hanamaulu Bay. An opening in the 
reef at Kapaa is usually marked· by breakers on either 
side. Sampans find anehorage in depths of about 2 fath­
oms behind the reef and about 150 yards off the northern 
side of the village. 

Wailua (1960 pop. 1.129) is a settlement at the mouth 
of Wailua River, which empties into small Lehnawehe 
Bay 6.5 miles sO"!lthward of Kahala Point. The river. 
which is spanned by a bridge at its mouth, is navigable 
for small boats for several miles, once the shifting bar at 
the mouth is passed. Yessels may find unprotected an­
chorage off Wailua in depths of 10 to 15 fathoms, rocky 
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bottom, bot, like the whole northeast coast of the island, 
anchorage is not safe when the trade winds are blowing. 
Waipouli is a village 1 mile northeastward along the 
highway from WaUua. 
Nono~ 1.3 miles northwestward of WaUna and 1,238 

feet high, is the northernmost and highest of the low 
mountains near the coast. 

Kalepa Ridge is 1 mile inland and parallels the coast 
from WaUua to Hanamaulu Bay. The southern end of 
the ridge, which is about 700 feet high, is marked by 
several buildings high on the seaward face of the bluff. 
The buildings can be seen for many miles offshore and 
are a good leading mark for Hanamaulu Bay. 

Chart 4112.-Hanamaulu Bay, 10 miles southward of 
Kahala Point and 2.6 miles northward of Nawiliwili, is 
about 0.3 mile wide and indents the coast about 0.5 mile. 
Ahukini Landing is on the pOint on the south side of 
the entrance. Only the outer third of the bay has deep 
water; the sand and coral bottom slopes gradually from 
the IS-foot curve· to the beach at the he-ad of the bay. 
The shores of the bay are low, rocky bluffs, about 40 feet 
high, except for the white sand beach at the head. A 
fringe of trees on the blutt's forms a windbreak for the ex­
tensive cane fields on either side of the bay. Hanamaulu 
Stream, which empties into the head of the bay, is not 
na.igable. 

The 20-foot concrete tower of an abandoned lighthouse 
is on the outer end of the 300-foot stone breakwater which 
projects from the south point of Hanamaulu Bay en­
trance; a small wooden pier is at the inner end of the 
breakwater. The bay is no longer used by large "fesse-ls. 
Only the concrete piling remains of the former wharf at 
Ahukini Landing, and most of the port installations are 
in ruins. A heavy outSide swell causes a heavy surge in 
the harbor. 

Chart 4100.-From Hanamaulu Bay to ~Tawiliwill the 
coast is a series of low bluffs with ocC'dsional stretches 
of sand beach; there are no off-lying dangers. Sugarcane 
is grown extensively on the land back of the beach. An 
aero light at Lihue Airport is 0.7 mile south of Hanamaulu 
Bay. 

Chart 4117.-Kaulakahi Channel, between Kauai and 
Niihau, is about 15 miles wide and dear of obstructions. 
Off Mana Point the trade wind following the south roast 
of Kauai meets the air current that has followed around 
the north side. The trades blow directly across the low­
lands of Niihau, but part is deflected southward and 
around the southeast pOint of the island. 

CUI'renls.-Little is known of the current in Kaulakahi 
Channel, but presumably it is variable depending mainly 
upon the velocity and direction of the wind. There ap­
pears to be a general northwestward :tIow along the south­
west coast of Kauai. It is reported that a current some­
times sets southward along the east coast of Niihan at 
the same time that the current is setting northwestward 
along the Kauai coast. There are noticeable tidal cur­
rents near the western extremity of Kaual. 



* (5119) HAWAll-Lehna Island-Light to he ehaoged.-About Septem­
-"'9.1966. Lehua Rock Light (22°01.4' ~ .. 160° 06.0' W. approx.) will be cbanged 
... how jiashin-u white every 6 seco'nds and intensity increased to 625 candle· 
~er. 

(LSM.27, C.G., Honolulu, July 13,1966.) 
C. & G.S. Charts 4117, 4181, 4102, 4180. 4001. 
C.G. Light List, Vol. 111.1963, Xo. 3769. 
C. & G.S. Coast Pilot 7,1963, page 265. 

("'.M. 32/66.) 
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NIIHAU ISLAND (Chart 4117)~ 15 miles westward 
across Kaulakahi Channel from Kauai, is se-venth in size 
and westernmost of the eight major islands. Xiihau bas 
an area of 72 square statute miles. a northeast-southwest 
length of 16 nautieal lllil('s, and an average width of 3.5 
miles. ~ear the middle of the island is a high tableland 
with occasional rises or {'ones. the highest of which is 
1,281-foot Paniau. The northerly and easterly ends of 
the tableland are precipitous and "ary in height from 600 
to 1,000 feet; the southerly and wel'terly slopes are grad­
ual. A dirt road follows the west coast of Niihau for 
most of its length. The island bas no streams. 

The popula~on of Xiihau wa~ 2M in 1960. One family 
owns the entire if<land and operates it as a cattle ranch. 
There is no scheduled ('Ommunication with the if'land. 

Lehua Island, about 0.6 mile off the north end of Kiihau. 
is a small rocky, creS('ent-shaped islam1. with the crescent 
open to the northward. The easterly anll westerly points 
are low, rising gradually to an elevation of about 700 feet 
near the center of the i::;;.land. On the westerly point is a 
natural arch. Lehua Rock Light (22 0 01.4' N., 160 0 06.0' 
W.). 709 feet abo,e the water and .isible 12 miles, is 
shown from a white skeleton tower on the summit of 
Lehua Island. 

Lehua Channel, hPtween NUhau and Lebua, is re­
stricted on its southerly side by rocks tbat show above 
water and extend about halfway across it. A depth of 
7 fathoms can be carried through the channel by staying 
within about 350 yards of the Lehua shore. In heavy 
northwest weather the swell almost breaks in the passage, 
and as little is to be gained by using the channel, .essels 
shoulrl pass northward of J.o€hua hland. The current 
through the channel varies with the tide and sets "'~ both 
directions with a .eloeity of about 1.5 knots. 

To the eastward of I.ehua Channel Yessels should giYe 
the north coast of ~iihau a berth of 0.5 mile: to the west­
ward the eiearance should be about 1 mile. 

Puukole Poinl, on the north end of Xiihau, is low. as 
is Kikepa Point. 1 mile to the eastward. Retween thesE' 
points and the high bluff on the northerly side of the 
tableland. the land is low and grass-co'ered. with a few 
low hills. From a distan(-'£' this lowland is not .isible and 
Lehua Island appears to be about 3 . .') tiliIeS from 1\~iihau. 

Kaunuopou Point, 1.8 miles southeast of Kikepa Point. 
is the easternmost point of Xiihau. Kaunuopou Rocks, 
over which the sea breaks. are 300 yards off the pOint. 
Another rock. about OA mile off the southern side of the 
point. usually breaks and should be given a good berth 
by vessels approaching Kii Landing. 

Kii Landing. in a small bight about 0.7 mile wef't of 
Kaunuopou POint, is only slightly protected from the trade 
winds. The landing is usable in ordinary weather. hut 
not in southerly weather. The landing is built on beaeh 
boulders and has depths of only 2 Or 3 feet along:,dde. 
Anchorage can be had in depths of about 8 fathoms. coral 
bottom, about 0.6 mile off the landing. 

About 1.3 miles southward of Kii Landing a reef. with 
about 1 fathom of water o.er it and uf'ually breaking. 
extends 0.5 mile offshore. The ID-fathom cUrYe is about 
1 mile offshore. From the vicinity of the reef to Pueo 

Point the coastline consists of cliffs reaching a height of 
1,000 feet. 

Pueo Point, 5 miles southward of Kaunuopou Point. is 
a prominent brown, precipitous bluff about 800 feet high. 
Southwestward from the point for a distance of about 
4.:'> miles the coastline ('Onsists of bluffs which gradually 
diminish in height toward the lowlands of the southern 
half of the island. The bluffs are broken by small bightf'. 
most of which have short sand or pebble beaches where 
hoats could lmid during smooth weather. Beyond the 
bluffs to Kawaihoa Point. a distance of about 6 miles, the 
coast ('onsists of a series of low bluffs about I;') feet high, 
with stretehes of sand beach, a few sand dunes. and 
scattered trees. Between Pueo Point and Kawaihoa Point 
are no known outlying dangers. the few isolated rocks be­
ing n'ry close to the shore. 

The lowland of the southern part of the island is broken 
by two hills, one on Kawaihoa Point and the other, 
Kawaewae, a gently rounded hill 315 feet high. which is 
4 miles north of the cape and 1.3 miles inland from the 
west ('oast. 

Kawaihoa Point, the southernmost point of Xiihau. is 
formed by a hill MR feet high, the seaward fa('e of which 
is steep. From a dir4anee the hill has the appearance of 
an island and can easily be mistllken for Kaula Island. 
Df'f'p water is {'Io::;;.e to the point. About 2 miles south of 
the cape there is a prevailing westerly current which 
reaches a .elocity of about 1.5 knots. 

Beyond Kawaihoa Point the ('Oast gradually curves 
northwestward and northward and is low and rocky with 
occasional short sand beaches. At Leahi Point, 1.7 miles 
westward of Ka\vaihoa Point, the 10-fathom curve is 0.6 
mile offshore. .A dirt road skirts the western shore. 

The ('oast between Kamalino. a former village 4 miles 
northwestward of Kawaihoa Point. and Puukole Point is 
practieally one low, continuous beach, with an occasional 
group of rocks. Xear the beach are numerous sand 
dunes cm-erect with sparse vegetation. In the vicinity of 
Kamalino weak ('urrents have been reported setting north­
ward and ~outhward along the roast. 

Nonopapa Landing, 5.5 miles northwestward of Ka~ 
waihoa Point, is the prin<'ipal landing on the island. 
L()('al vessels call oc('asionally for the island's cattle. The 
landing is used only from May to September, as there is 
often a hea.-y northerly swell during the winter months. 
The landing is marked by a shed and derrick on a short 
concrete retaining wall at the north end of a long sand 
beach. Kaeo~ a ("one 1.018 feet high and near the center 
of the tableland, shows on the skyline from the anchorage. 

Anchomge is available in depths of 8 fathoms, coral 
and Rand bottom. about 660 yards off the derrick, with 
the landing shed and Kaeo in range and bearing 0700 

Kawaewae is 1.5 miles 135 0 from the anchorage. The 
landing is somewhat protected by a small reef extending 
about 75 yards southwest from the end of the retaining 
walL Small boats approaching the landing head south of 
it until the reef is rounded. Puuwai. the principal village 
of the island. is about 2.5 miles northeast of the landing. 

KuaklUlloku R~k, 1.6 miles northward of Nonopapa 
Landing. is a large. single rock about 4 feet above water 
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and near the renter of a reef 80me 200 yards in diameter 
and 500 yards offshore. The r(>ef should be giYE'n a berth 
of 0.5 mile. and only 1'ma11 craft should attempt the 
passage betwren the reef and the shore. Other reefs ex­
tend about 0.5 mile offi"bore 0.5 mile south and 3 milps 
northeast of Kllakumoku Rock. 

Kaununui Point, 4.5 miles northeastward of Kuaku­
moku Rock. is mark€'d by a group of to<'ks a few feet high 
and close to the shore. A coral reef with depths of 614 
fathoms over it lies 1.5 milE'S off the pOint. It is reported 
that the reef breaks in heavy weather. The passage in­
side the reef is not re<:>ommended excf'pt for slUall boats. 

Keawanui B..ay i!'l no more than a slight ('une in the 
:o:horeline that extends northeastward from Kaununui 
Point for 3 miles. The bay has a sand and coral bottom 
and a sandy ghore. A rock with 2 feet of watf'r oyer it 
lies in the southern part of the bay. 0.8 mile northward 
of Kaununui POint. and 0.5 mile offshore. 

From the northern side (if the bay to Puukole Point. the 
coast is foul for a digtanee of about a mile offshore. 
Vessels should give this ~ection of the coast a berth of at 
least 1 mile. About 2 mile:o: wes:tward of Puukole Point 
and 0.9 mile off~hore i~ a reef with reported depths of 
12 feet oYer it. A mile southward of this reef and 0.8 mile 
offshore is a rock with;) feet of water oyer it. 

Kaula, 19 miles southwestward of Xiihau. i" a small 
bare, rocky islet. 5ilO feet high. Yessels haYe anchored 
close to both the south and east sides of Kaula in depths 
of about 20 fathomFl. hut as the islet is only 0.7 mile long. 
little protection is afforded. A rock with a le3"t depth of 
5 fathoms lies 3.8 miles 3000 from the highest point of 
Kaula. A bank with depths of 30 to 40 fathoms extends 
5 miles northwestward from the islet. 

The danger zone of an aerial bombing and strafing 
target is ('entered on Kaula: see 204.223, Chapter 2, for 
llinits and regulations. 

OUTER ISLANDS (Chart 4000).-The small rocky 
islands. reefs. and atolls west-northwestward from Xiihau 
form a well-defined chain. Between Niihau and Gardner 
Pinnacles, 480 miles distant, are several widely-separated 
high barren rocks; continuing westward are the ('oral 
reefs and atolls. 

Atolls.-An atoll may ('omprise one or more low ('oral 
islands situated on a strip or ring of coral surrounding a 
C'entrallagoon. Many of these atolls hR,'e openings in the 
('Oral ring which permit passage of small hoats. and some­
times large vessels, to anchorage in the enclose« lagoon. 

Reefs.-Successful navigation through or among coral 
reefs is often dependent upon the eye. They are always 
more plainly to be seen from the masthead than from the 
deck or bridge. The best obsening conditions are with 
the sun high and behind the observer, and with the sea 
slightly ruffled: reefs are- extremely difficult to distingui~h 
if the sea is gla:o:sy calm. 

Reefs with about 3 feet of water over them appear light 
brownish in color: those with a fathom or more appear 
light green, deepening to darker green and finally deep 
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blue. 'Cnder favorable circumstances, a reef with depths 
of 3 or 4 fathoms oYer it can be seen from aloft for a con· 
siderable distance; in greater depths, the reef can only 
be seen when nearly over it. Polaroid glasses have been 
found of great help in navigating among reefs. 

Vigias.-A vigia is an indication on a chart that a 
dangerous rock or shoal is thought to be near the spot 
indicated. Doubtful navigation and strong currents ac­
count for a large proportion of the 'f"igias that encumber 
or have encumbered the charts of the Pacific Ocean. 
Phosphorescence, sea weed scum, and shoals of fish often 
resemble reefs and breakers so closely as to deceive the 
most experienced. ~Iany Yigias have been disproved by 
extensive investigation. but many others are still on the 
charts and remain a sonrce of annoyance to the navigator. 

Char,4181.-"Iihoa (23°03' :-i., 161 °55' W.), a barren, 
rocky, and uninhabited island. is about 120 miles north· 
westward of XUhau. The island was dis('overed by Cap. 
tain Douglas of the British ye:;;~el IPHIGEXIA on April 13, 
1790. The low, stone walls of ancient cere-monial sites 
still remain on the island, and many stone images and 
other evidence of past visitations have been removed to 
the Bishop ~Iuseum in Honolulu. The island is the resort 
of several species of sea birds. 

Xihoa is about 0.8 mile long and 0.2 mile wide. The 
easterly, northerly. and westerly sides are high and pre­
cipitous; the southerly side is much lower and its slopes 
are more gradual. Millers Peak, 910 feet high and the 
highest point on the island, is near the northwesterly end. 
Tanager Peak, 874 feet high, is near the northeasterly 
end. The southeast and southwest sides of the island 
terminate at points on either side of Adams Bay. In the 
bay are three small bights, the westernmost having a 
sand beach while the shores of the other two are rocky 
ledges. There is deep water. close to all sides of the 
is.land. 

The safest anchorages are between the 15- and 20-fathom 
curves westward and southwestward of the island, but the 
holding ground i" poor. The middle cove of Adams Bay 
probably affords the best landing. but the surge is con· 
siderable and great care must be taken in landing any· 
where on the island. DUring heavy north\ ..... esterly weather 
landing if> very dangerous. A steep trail leads from the 
middle ('ove to the top of the blufl'. At the foot of the bluff 
is a seepage of water which is not suitable for drinking 
purposes eXC'f'pt in emergencies. 

Currents.-The prevailing current sets westWard in the 
vicinity of Xihoa Island. Current obseryations taken 
about 0.2 mile west of the hdand show a non tidal flow 
of about 0.2 knot f'etting west·southwest combined with a 
tidal current of nearly 0.5 knot at strength setting north· 
ward and southward. The northward strength of the 
tidal current occurs about 6 hours after the local transit 
of the moon and the southward strength at about the time 
of local transit. The velocity measured was nearly 2 
knots and set southward. 

Local magnetic disturbance.-Differences from norinsl 
yariation of as much as 3.1° have been observed on Nihoa. 

Kihoa is near the southwesterly end of a bank which 
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is about 18 miles long in a northeast-southwest direction, 
10 miles wide, and has depths of 14 to 36 fathoms. An­
other bank. the center of which is about 18 miles west by 
south from Xihoa. is about 14 miles long in an east-west 
direction. 9 miles wide, and has depths of 15 to 25 fath­
oms. A bank about 54 miles southeastward of Xihoa has 
a least depth of 32 fathoms: the two banks 57 and TO miles 
westward have least depths of 29 and 33 fathoms. respec­
tinly. The edges of the banks slope steeply to much 
greater depths. A 9-fathom shoal is about 5 miles north­
westward of the easterly bank. 
N~ker Island (23°34' N., 164°42' W.) is 158 miles 

west by north from Xihoa. It was discovered by La 
Perouse on" Novemb€'-r 1. 1786. and was aOll£"xed to Hawaii 
in 1895. The island. which might well be called a rock. 
is uninhabited. but, like Xihoa. shows unmistakable evi­
dence of ancient habitation. It is the home of eountless 
sea birds. 

About 0.7 mile long and less than 0.2 mile wide. Necker 
Island is made up entirely of lava. There are four peaks 
or hills, one near each end and two between. The highest. 
Summit Hill, 277 feet high. is near the middle of the 
island. Annexation Hill, 249 feet high, at the south­
western end of the island. is separated from the other 
hills by a low saddle and. when seen from a distance. 
appears detached. There is a sparse growth of low brush 
on the upper slopes of the hills. 

Northwest Cape, a rocky spur extending northward from 
the west end of the island. is joined to the rest of the 
island by a low isthmus oYer which the sea::;; break in 
rough weather. On the west side of the cape is West 
Cm.-e. and on the east side is Shark Bay. Oft' the east end 
of the island are several low. detached rocks. A depth of 
1) fathoms has been reported 0.5 mile south of Necker 
Island where general depths are 10 to 12 fathoms. 

Yessels can anchor in depths of about 12 fathoms 0.5 
mile south of the southwest point of the island. but the 
island is so small that it affords little protection. West 
Cove and Shark Bay are the landing places. but there are 
times when it is impossible to land anywhere on the 
island. During heavy northwesterly weather landing at 
West Cove is very dangerous. Shark Bay, open to the 
northeast trades. is usually filled with breakers. At cer­
tain seasons of the year 80me water may be found in a 
small ravine on the southeastern side of the island. Small 
seepages of unpalatable water have been found on the 
island. 

Tide.-The rise and fall of the tide is about 1 foot. 
Currents.-The preYailing current sets westward. but 

countercurrents may be ~xpeeted close to the island. Four 
days of current obseryations taken 0.2 mile west-northwest 
of the west end of :'Ilecker Island show a westward non­
tidal flow of about 0.5 knot. combined with a tiflal current 
of about 0.8 knot at strength. Easterly trade winds pre­
vailed during the observations. 

Weather.-September is reported to be the calmest 
month of the year; strong north and northeast winds pre­
vail during the other months. 

Local magnetic disturbance.-Differences from the nor-

mal variation of as much as 22° have been observed on 
Xecker Island. 

X ecker Island is near the northern end of a bank about 
to miles long in a northwest-southeast direction. The 
bank is about Vi miles wide and has depths of 8 to 23 
fathoms. The sand and coral hottom is plainly yisible. 
A 100fathom shoal has been reported about 19 miles north­
eastward of :'Ile<:ker Island. 

Charts 4171, 4172.-French Frigate Shoals, about 85 
miles west by north from Necker Island, is a crescent­
shaped atoll about 17 miles long in a north-northwest 
direction. It was discoyered by La Perouse on Novem­
ber 6, 1786, the day after leaving ~ecker Island, and like 
that island. was annexed to Hawaii in 1895. The atoll 
consists of a coral reef with a number of small, bare. sand 
islets on it. and is flanked by a yolcanic ro<:k and numer­
ous coral heads and reefs. 

The crescent reef is double. and the outer and inner 
arcs bound a lagoon which is 1 to 6 miles wide. At its 
midpoint the windward reef lies about 8 miles from a line 
joining the tips of the crescent: the leeward reef is about 
5 miles from this line. The windward reef is nearly con­
tinuous and can be plainly seen in the daytime for a 
considerable distance by vessels approaching from the 
north. east. or southeast. The sea practically always 
breaks over the reef. and the few times it is not break­
ing, the green shoal water inside the reef is seen in ample 
time to aYoid danger. The bottom slopes uniformly from 
the reef to the l00-fathom curve 1 to 2 miles off. and there 
are no known dangers from north through east- to south 
of the windward reef. 

The leeward or inner reef, however. is broken in many 
places and. in normal weather is seldom marked by break­
ers. The lagoon between the reefs is foul with numerous 
coral heads. 

A bank with depths of 8 to 20 fathoms extends about 
8 miles westward from the midpoint of the inner reef. 
where it then drops off rapidly to great depths. 

La Perouse Pinnacle (23°46' N., 166°16' W.), a vol­
canic rock about 60 yards long. 20 yards ,..-ide. and 122 feet 
high. lies about midway between the tips of the crescent 
and west of the leeward arc of the reef. The rock is so 
steep and rugged that it is almost inaccessible. From a 
distance its guano-coated outline resembles a brig under 
sail A small detached la..-a rock about 9 feet high lies off 
the westerly side of the pinnacle. The points of the 
crescent reef, as indicated by the ends of the line of 
breakers. bear a bout 170° and 310° from La Perouse 
Pinnacle. 

Shark Island, the northwestern most of the sand islets. 
lies 6 miles northwest of La Perouse Pinnacle. A coral 
reef fringes the islet. Tern Island, about 2 miles east­
northeastward of Shark Island. is marked by a Loran 
tower. a water tank. and an observation tower. A radio­
beacon is on the island. 

East Island, 3 miles east-northeast of La Perouse Pin­
nacle. is a low sand bar 600 yards long in a northV\-;esterly 
direction and about 100 yards across. Reefs that are 
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awash most of the time extend a mile westward and 0.2 
mile southward from the i1'land ; the southern reef seldom 
breaks. A COral head that !'lometimes brf:'aks is 0.6 mile 
south of Ea~t Island. X ortheast and east of the island 
are numerous coral heads and reef:". 

The low. 1<andy islets between Tern Island and East 
Island are the ne:::ting places of sen birds and turtles. 
Extreme caution must bl' E'xercised when nangating in 
the .icinity of the~e b::lets becanse of the numerous corn I 
heads. 

ChanneIs.-The principal approach to Tern Island is 
through Southwest ChBnnel which extf'ufls 1.5 miles south~ 
westward from a basil) at the west end of the island. The 
navigational aids that mark the channel are not charted 
because of the dangerous ('oral growth and the limited 
space in the turning basin. The channel i!'l used exdu­
si\""ely by small craft of the es. Coast Guard. 

Anchorages.-The best holding ground southwest of 
French FrigHte Shoab i::;: in depths of 13 to 15 fathoms, 
sand bottom: in les::;:er depths the bottom is mostly roral. 
There are no all-weather anchorages for large 'Vessels, but 
the conformation of the reef is such that some protection 
can be found from choppy se.as and ground swell. Small 
'Vessels can find good protection frOllllllost weather behind 
the shoals and coral heads. 

Routes.-Ye::;:sels approaching French Frigate Shoals 
from the north. east. or southeast in the daytime should 
ha'Ve no difficulty in picking out the outer reef from a con­
siderable distance off. In clear weather. La Peronse 
Pinnaele is plainly visible from out!'lldf' the reefs. From 
the south. the reef i!'l not so easily !'leen. The sea lllay not 
break o\""er the shoals. and although the bottom is plainly 
\""isible dose in. the shoals might not be detected from a 
little distanee. The 100-fathom cune is only about 0.5 
mile from the shoal!'l. 

Currents.-A prevailing current sets westward in the 
\""icinity of French Frigate- Shoals. but Yariable current!" 
hale been noted. A southwestward ("urrent of 2 knots has 
been mea:<.ured. A one-day series of half-hourly current 
obsenations taken 0.7 mile \vest of the southern end of 
the shoal during a period of small wind velocity shows 
practically no current. 

Weather.-The northeast trade!'l preyuil throughout thE:" 
year. but WE:"~tE:"rly blows. can be expected during the winter 
monthK The ayerage wind 'Velocity is 12 knotFl. with 
monthly a'Verages of about 16 knots in December to 9.5 
knots in August. Gales ha'Ve been experienced in July 
and September. Occa!'lional heavy showers of short dura­
tion cut 'Visibility to about 2 miles. 

Facilities.-A )fay 13. 1963, report from the rSCGC 
IRO~OOD say!'l of Tern bland. "A shipmaster would be 
hazarding his vessel to try to take it into this harbor. I 
recommend that the Coast Pilot emphasize as does Chart 
4171 that small boatFl only should use this channel. I fur­
ther recommend that any reference to logistic support 
a ,ailable to 'Vessels 'Visiting Tern Island be deleted since 
this facility is small and unable to pro'Vide such senices." 

Chart 4182.-Brooks Banks and St. Rogatien Bank 
are a group of file coral banks situated between French 
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Frigate Shoals and Gardner Pinnacles. The banks ex­
tend 50 miles in a northwesterly direction, have depths ot 
11 to 59 fathoms, and are separated by channels several 
miles wide and more than 100 fathoms deep. The largest 
of these banks lies 60 miles 305 0 from La Perouse Pinnacle, 
is about 12 miles in diameter, and has depths of 12 to 56 
fathoms. The southeasternmost bank. the smallest in the 
group, is 27 miles 297" from La Perouse Pinnacle, is about 
2 miles in <1iameter, and has depths of 28 fathoms. The 
northwesternmost bank is 75 miles 311" from La Perouse 
Pinnacle, is about 6 miles long and 4 miles wide, and has 
depths of 30 to 43 fa thorns. 

'["nprotected anchorage can be had on the shoaler areas, 
but the holding ground is only fair. The sand and coral 
bottom is plainly visible. There are no dangers. 

Currents.-The oceanic flow is variable, but usually sets 
westward. Sixty half-hourly current observations indi­
cate a northwestward non tidal current of about 0.5 knot, 
combined with a tidal current of 0.8 knot at strength. 
The tidal current is somewhat rotary. turning clockwise. 
The largest velocity observed was nearly 1.5 knots setting 
westward. 

Chart 4173.-Gardner Pinnacles (25"00' N., 168"00' 
W.) are 120 miles northwest of La Perouse Pinnacle. 
They were disco'Vered by Captain Allen of the whaler 
)IARO in June 1820. The pinnacles are a SOlid, 'Volcanic 
rock islet. 190 feet high and about 200 yards in diameter, 
and a smaller rock about 100 yards from the northwest 
side of the larger. The rocks are barren of vegetation 
and are ('overed with gnano, giving them a snow-capped 
appearance. The only off-lying dangers are a small rock 
just off the northwest side of the larger pinnacle and two 
20-foot patches. Olle of which is about 100 yards sonth of 
the larger pinnacle and the other jnst north of the smaller 
pinnacle. 

Anchorage can be had anywhere on the bank which sur­
rounds the pinnacles, but there is no protection; in gen­
eral. the holding ground is poor. In comparatively smooth 
weather. landings can be made just north of the bight on 
the west side at the larger pinnacle. 

Currents.-Current obseryations taken at a number of 
loeations in the vicinity of Gardner Pinnacles show a west­
n(}rthwestward oceanic drift of about 0.2 knot combined 
with a rotary tidal current, turning clockwise, of 0.2 knot 
at strength. Velocities of about 2 knots setting west­
southwest were measured during easterly winds. 

Gardner Pinnacles lie near the northeastern side of a 
bank about 50 miles long, in a north·south direction, and 
about 20 miles wide near the northern end. The bank has 
depths of 10 to 25 fathoms, and the sand and coral bottom 
is plainly visible. 

Chart 4182.-Raita Bank (25°32' N., 169"28' W.), 
lies about 8.'5 miles 291" from Gardner Pinnacles. It was 
discovered in 1921 by the French schooner RAITA. The 
bank is about 20 miles long in a north·northeast direction 
and has a maximum width of about 10 miles. Depths 
range from 9 to 20 fathoms and the sand and coral bottom 
is plainly visible under ordinary weather conditions. At 
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the 20-fathom {'urH, the bottom drops off rapidly to great 
depths. In beavy weather. the ~wells seem to lump up 
slightly over the shoaler areas, but there are no dangers. 
Large schools of rlua fish and sharks ba,e been obserwd 
on the bank. Anchorage can be had on the bank in the 
open sea with fair holding ground. 

Currents.-Variable currents are reported in the "i­
doitr of Raita B~nk. Current obser,ations in the Yicinity 
indicate a rotary tidal current turning clockwise. 

Otarl 4174,--:,,"Maro Reef (25~25' N., 170°35' W.), 
lies. about 60 mUes westward of Raita Bank. It was dis­
co'ered by Captain All{'ll of the whaler MARO in June 
1820. The large. o'\"al-sbaped, coral bank is about 31 miles 
long in a northwesterly direction and about 18 miles wide. 
The center of the bank is a large area of reefs awash. 
This broken area, about 12 miles long in a northwesterly 
direction and 5 miles wide, i~ extremely foul, with many 
coral heads awash and channels of deep water between. 
Only one ~ery small rock. about 2 feet high and on the 
north side of the reef. :o::hows abo~e high water. Outside 
the broken portion of the reef, which is practically always 
marked by breakers, is the wide shelf of the bank with 
depths of 12 to 20 fathoms. 

The bow of a T-2 tanker. stranded on the southwestern 
side of the reef. shows 54 feet abo~e the water and is the 
only visible mark on the ref:'f. Breakers. lOr the light blue­
green color of the area within the broken portions of the 
reef. gi~e the fir~t warning of the proximity of danger. 
All maneuvering in the vicinity of the broken area must 
be done with extreme caution and with the sea and light 
such that shoal spots can be seen and avoided. Ordinarily, 
spots with less than 6 fathoms of water are plainly ~isible. 

There are no dangers more than 2 miles from the gen­
eral outline of broJ~en portions of ~Iaro Reef. thus lea~­
ing a nangable shelf with depths of 12 to 20 fathoms on 
all sides but the northea~t where depths of 7 to 10 fathoms 
are found. 

Yessels may anchor in the shelter of the broken por­
tion of the reef on any side: the closer to the reef the 
more caution is necessary to a~oid the isolated coral heads 
which can usually be seen in fa~orable sunlight. Good 
shelter from thE:" northeast trades can be had on the west 
side between two long arms of the reef which project. 
one to the northwest and one to the southwest. from the 
main reef area. Care must be taken to avoid the 5% 
fathom spot off the llliddle of the entrance and the 414 
fathom spot well inside. Yessels entering should keep 
within 0.3 mile of the southwest arm of the reef. How­
ever, unless the na\Tigator is familiar with the area, he 
should remain as far as he can from the broken area on 
aU sides and still obtain the desired shelter. 

Currents.-In the vicinity of lIaro Reef the prevailing 
current sets westward but ~ariable currents have been 
noted. Over the bank a rotary tidal current. turning 
clockwise, has been reported. 

Chart 4I86.-Laysan [,land (25°46' N., I7l °44' W.), 
is a low sand island about 65 miles west-northwest of 

llaro Reef. The island is 1.6 miles long in a north-south 
direction, about 1 mile wide. and 45 feet in ele\'ation at 
its highest point near the north end. In the center of the 
island is a salt-water lagoon about 0.9 mile long. The 
island is mostly white sand. although it is partly cov­
ered with low vines and grass. The island is marked 
by an ironwood tree which is close to the scattered ruins 
of a small building on the west side of the island. Water 
can be obtained by digging shallo\v wells, and sea fowl. 
eggs, and fish are abundant. The island is uninhabited 
and is seldom visited. 

A coral reef, a few hundred yards wide. fringes the is­
land. .About 0.3 mile off the western shore is a small, 
sharp rock, about 3 feet high. Coral heads. co.ered with 
4 to 7 fathoms of water. are numerous in the area within 
1 mile of the island. The sand and coral bottom can usu­
ally be seen in depths less than 10 fathoms. and often in 
greater depths. "'ben approaching closer than 1 mile, a 
sharp lookout must be maintained to detect the coral 
heads. 

Yessels can anchor in depths of 8 to 15 fathoms 1 to 1.5 
miles off the island on all sides. depending upon which 
side affords the best protection. During the trades, an­
chorage can be had 0.5 to 1 mile off the west side in 
depths of 8 to 15 fathoms, fair holding ground. Small 
craft drawing not over 12 feet can lie at anchor inside 
the reef and off the ironwood trees on the west side of 
the island, but this anchorage affords no protection from 
westerly winds. During northeasterly and southeasterly 
weather the best landing can be made off the ironwood 
trees on the west side of the island. A poor landing can 
be made near the northeasterly end of the island during­
light westerly winds. The summer months are the best 
for landing, as the northeast trades pre~ail during this 
period. 

Currents.-A. current velocity of about 1 knot and a 
rotary tidal current, turning clockwise. have been re­
ported. The current is belie~ed to depend to a great ex­
tent upon the wind. 

Chart 4182.-Laysan Island is just southeastward of 
the center of a circular bank 14 mile:'> in diameter, with 
depths of 9 to 2-'3 fathoms. beyond which the water deep­
ens rapidly. 

Northampton Banks, unsurveyed banks with a least 
known depth of 17 fathoms, lie about 35 miles southwest 
of Laysan Island. 

Chart 4186.-Lisianski Island (26 0 04' N., 173°58' 
W.), is a small, low, sandy island. about 120 miles west­
ward of Lay~n Island. Captain Lisianski, of the Rus­
sian ship XE'TA. discoYered the island on October 15. 
1805, when his ship grounded on the reef and was nearly 
wrecked~ The island is about 1.2 miles long in a north­
northwest direction, 0.5 mile wide, and 20 feet in eleva­
tion at its highest point on the northeastern side. The 
shores are white sand except for hvo stretches of ro<;k 
ledge at the waterline on the east side of the island. Be­
hind the sand beach. the island is o\'"ergrown with vines 
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and bushes. Two COCODut palm trees in the northeast 
part of the island are prominent from northward. Brack­
ish water may be obtained by digging shallow wells. Sea 
fowl, eggs, fish. -and turtles are abundant. The island 
is uninhabited and seldom 'Visited. \"i8its should be milde 
during the summer montb1'l, wben the northeast trades 
prHail. but small-boat landings baYe been made on the 
east side of the island at other timet'=. 

A reef circles aronnd to the southwestward from off 
the north side of the island. It is 1118rkE'd near its off'­
shore end by a coral ledg~ which bares at times and o.er 
which the seas break. The southern end of this ledge is 
1.7 miles 260 0 from the northern end of the island. About 
0.5 mile southwes;tward of this point is another ledge 
which is marked by a breaker in most weather. ~Iidway 

between these ledgf"s or breakers is a passage leading to 
the lagoon between the island and the reef. The passage 
has an une,en bottom with depths of 11 to 22 feet. About 
350 yards southwestward of the northern ledge i~ a small 
shoal with a depth of 3 feet o,er it. These shoal spots 
are easily seen and avoided by small boats making the 
paRsage into the lagoon, but .e~sels should not enter with­
out local knowledge. Once inside, anchorage can be had 
in depths of 3 to 6 fathoms. taking ('are to avoid the scat­
tered coral heads with only a few feet of water over 
them. Landing can be made on the west side and south 
end of the island in all but southwesterly and westerly 
weather. 

N'eva Shoal, with innumerable coral ledges. extends 
about 8 miles southeastward from Lisianski Island. This 
reef, which i~ about 4: mile~ wide, has its western ex­
tremity about 4: miles l'outh-southwestward of the island. 
The southprly pnd of the reef is usually marked by break­
ers, and many of the ledges break in almost all weather. 
The shoal ha~ areas of deeper water between the ledges. 
and small boa ts can maneuYer o\'er nulny parts of the 
reef, but it must be avoided by larger 'essels. 

In addition to Xeva Shoal. there are many coral heads 
with depths of 3 to 6 fathoms o.er thf'm within 3 miles 
of all sides of the island. A small coral ledge, with an 
islet on it and nearly always marked by breakers. lies 
2.7 miles 254° from the south end of the iRland. Between 
this ledge and the island are df'pths as great as 8 fathoms 
and a scattering of coral heads, some of which are nearly 
awash. The lagoon could be entered between this ledge 
and the ledge marking the south side of the previously 
described opening 1 mile northward. A 14·foot rock. 
about 1.5 miles north-northeastward of the island, is 
marked by breakerR only during heavy weather. {.Tnder 
favorable conditions dangerous coral beads can be seen 
for seyeral hundred yards. 

Anchorage can be had in trade wind weather about 3 
miles west of the island in depths of 11 to 15 fathoms. 
sand and coral bottom, with the north end of the island 
bearing 080 a

• During southwest weather. vessels can find 
anchorage 3 to 4 miles east of the north end of the island 
in depths of 8 to 15 fathoms. Small boats can anchor 
in the lagoon, as described previously. 

Vessels may approach to within 3 miles of Lisianski 
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Island from the northward on courses between 270° and 
090°. The island and Ne"\""a Shoal should be given a wide 
berth when passing southward of them, as the island is 
seldom seen from the southern limits of the sboal. Ves­
sels approaching from the southwestward shOUld keep 
about 5 miles westward of the meridian of the island until 
the island bears O9OD, and then approach the anchorage. 

Currents.-One-half day of current obser"\""ations taken 
3 miles west of Lisianski Island indicate a rotary Udal 
current. turning clockwise, of 0.8 knot Hlocity at strength. 
.A pre\'ailing northwestward current is reported in the vi­
cinity of the island. 

Chart 4183.-Lisianski Island and Xeya Shoal lie just 
southeast of the center of a bank a bout 25 miles long in 
a northwesterly direction and about 15 miles wide. Out­
side the reefs, general depths on the bank are 9 to 47 
fathoms. 

Pioneer Bank (26°02' N., 173°26' W.), lies about 30 
miles eastward of Lif'ianski I~land. The bank is about 
8 miles in diameter and soundings of 18 fathoms have 
been obtained near its center. ~o breakers or dangers 
were observed during a preliminary sur,ey, but. as tbe 
least depth may not ha ,e been ohtained. vessels should 
avoid the area. 

An unsurveyed bank with least known depths of 30 
fathoms is reported to be about 36 miles northwest of 
Lisianski Island. 

Chart 4175.-Pearl and Hermes Reef. lying about 145 
miles northwest of Lisianski Island. is an extensive oval­
shaped atoll about 40 miles in circumference, 17 miles long 
in a northeasterly direction. and 9 miles wide. The reef 
was discovered on April 26. 1822. by the British whalers 
PEARL and HERlIES, which were wrecked on the same 
night within 10 miles of each other. Within the outer 
reef is a lagoon in which are numerous coral reefs with 
deep water between. Two wrecks lie stranded on the 
eastern side of the reef. There are no known dangers 
outf'lide the hf'll,Y breakers on the outer reef. 

On the outer reef are sf'\Teral small is-lets, most of which 
are on the south side: thf:\ exception is ~orth Island. 
There are also several sandbanks that are awash at bigh 
water. Southeast Island (27°47' N., 175°49' W.) is the 
largest of the group; fiye other named islands are scat­
tered along a 7-mile stretch to westward. The islands are 
uninhabited and are bare of shrubbery except for a few 
ironwood trees. 

The 6-miIe opening on the northwest side of the outer 
reef has depths of 1 to 6 feet between the numerous coral 
heads. The small-boat channel between Southeast Island 
and Bird Island, next islet to the westward, has a depth 
of 7 feet; the channel between Bird Island and Sand 
Island has 19 feet. Lagoon entrance or nangation are 
definitely not for the amateur. 

Anchorage can be had off the western entrance to the 
lagoon in depths of 8 to 12 fathoms, or on the easterly side 
ot the reef. Vessels have anchored midway between the 
southern entrances and about 0.6 mile off Bird Island in 
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* (5120 ) HAWAII - Mid1\o'ay Islands - llidway Otannel - Buoys relo­
cated.-The foll~wiDg buoys, preYionsly temporarily moved, have been perma­
... rf>located ~s indkated: 

(.) l!idway Channel Buo;v 3. in 28°11'47,3" X .. 1,,"21'19.0" W. 
(a) llidway Channel Buoy 7, in 28:11'59.1" X .. 177°!!1'lj',8" ,,~. 
(.) llidway Channel Lighted Buoy 9, in 28~12'15,5" X., 177°21'18.2" W. 
-(.) )Iidv,<lY Channel Lighted Buoy 12, in 28°12'23.3" X., 177°21'13.0" 'V. 
(I,,, :'01. "ll~(9) 1966.) 

(L.X.M. 27. C.G. Honolulu, July 13, 1966.) 
C. & G.8. Chart 4188. 
C.G. Light Lil't, Yo!. III. 1965. Xos. 377:3, 3777, and page 273. 
C. & G.S. Coast Pilot 7, 1963, page 271. 

(::\.)1. 32/66.) 

* (1209) HAWAII-Midway Islands-Midway Channel-Buoys temporarily 
relocated.-The following buoys, due to shoaling of the channel edge, have been 

~ temporarily mOTed and reestablished in the positions indicated: 
(a) lIidway Channel Buoy 3 in 28°11'47.3" N., 177°21'19.0" W. 
(b) l1idway Channel Buoy 7 in 28°11'59.1" X., 177°21'17.8" W. 
(c) JI:ldway Channel Lighted Buoy 9, in 28°12'15.5" X .• 177"21'18.2" W. 
(4) lI:Idway Channel Lighted Buoy 12, in 28°12'23.3" N., 177°21'13.0" W. 

(RS_/66.) 
(L.N.H. 50, 51, C.G., Honolulu, Dec. 14, 21, 1965.) 
C. & a.s. Chart 4188. 
C.G. Light List, ""Vol. 111,1965, Xos. 3775, 3777 and page 273. 

--C. & G.S. Coast Pilot 7, 1963, page 271. 

(N.M.8/66.) 
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depths of 25 fathoms. 
Currents.-The current appears to set northward be­

tween Lisianski Island and Pearl and Hermes Reef. 

Chart 4183.-Salrnon Bank. unsuTyeyed, lies about 60 
miles southwestward from Southeast Island on Pearl and 
Hermes Reef. The least known depth on the bank is 30 
fathoms. 

Gambia Shoal. position doubtful, lies about 50 mUes 
west-northwest of Southeast Island on Pearl and Hermes 
Reef. The shoal has a depth of 14 fathoms and the bot­
tom can be plainly seen. About 25 miles northward of 
the chartered-position of Gambia Shoal is a bank with a 
least known depth of 35 fathoms. 

Charts 4185, 4188.-lIidway Islands, 1.150 miles west­
northwestward of Honolulu, were discoYered in 1859 by 
Captain N. C. Brooks. an American shipmaster on the 
Hawaiian vessel GAlIBIA ; possession was taken on behalf 
of the 'Cnited States on September 30. 1867, by Captain 
William Re:>nolds of the r.s.s. LACKAWAXXA. The 
circular atoll is 6 miles in diameter and encloses two 
islands. The coral reef does not completely enclose the 
lagoon; there is a natural opening on the we~t side and 
another opening has been dr€'dged on the south side. The 
reef rises abruptly from deep water and there are no off· 
lying rocks or shoals: breakers mark all seaward sides 

{., of the reef. The enclosed islands han been leveled off 
to maximum heights of 12 feet. N"umerous birds, espe.­
cially albatros~, nest on the islands and are sometimes 
a hazard to landing or departing airplanes. 

The Midway Islands are within a naval defensive sea 
area and are not a part of Hawaii State. The establishing 
E'xecutive order of February 14, 11:41. says of lIidway 
Islands: 

The territorial waters between the extreme high·water 
marks in the 3-mile marine boundaries surrounding lIid· 
way Islands. in the Pacific Ocean, are hereby established 
and reserved as naval defensiye sen area for purposes of 
national defense. 

At no time shall any person, other than persons on 
public vessels of the rnited States, enter any of the naval 
defensive sea areas herein set apart and reserYed, nor shall 
any Yessel or other craft, other than public vessels of the 
rnited States, be naYigated into any of said areas, unless 
authorized by the Secretary of the Xavy. 

X Eastern Island, at the southeast end of the atoll, is tri· 
'angular in shape, about 1.2 miles long, 6 to 12 feet high, 
and covered with trees. shrubbery, and course grass. 
Prominent from sea.ward are the high towers on the south· 
eastern side of the island and a large rectangulas.Wped 
building on the northwestern side. A dredged~dlannel 
leads from westward to a basin on the northwestern side 
of the island. 

Sand Island~ on the southerly side of the atoll, is about 
2 miles long in a northwesterly direction, and is composed 
of white coral sand. Prominent from offshore are the 
towers, tanks, and radio masts of the naval installations 
and a group of trees on the north side of the island. An 

aero light is in the north central part of the island. 
Welles Harbor is the area inside the gap in the barrier 

reef on the west side of the atoll. The harbor was for· 
merly used to a considerable extent as an anchorage by 
ships calling at Midway. but since the dredging of the 
ship channel and harbor between Sand and Eastern Is­
lands. Welles Harbor is little used. XaYigation in this 

X area should not be attempted without local knowledge. 
The harbor is safe during the summer l\"hen the north­
east trades blow steadily, but from October to April when 
gales are frequent with a rough westerly sea, the bar 
across the entrance breaks almost constantly. It is re­
ported that '\"essels of not OYer 14-foot draft may cross 
the bar into Welles Harbor during smooth weather. There 
are no navigational aids and anchorage is not tenable in 
moderate to fresh winds. A depth of 6 feet may be taken 
from 'Yelles Harbor to the main anchorage basin if a 
constant ","atch is maintained for coral heads. 
ChanneIs.~The dredged channel through the south reef 

leads to a basin on the east i"ide of Sand Island, to a 
mooring basin northeast of Sand Island, and to ... the 
EastelJl Island side channeL Entrance depth was 3t feet 
in 19M but probably has been changed by shifting sands: 
consult Naval authorities for latest controlling depths. 
Entrance-channel markers include lighted and unlighted 
buoys and a 000° lighted range; the Eastern Island chan­
nel is marked by buoys and by a 102 0 lighted range. 
Anchorages.~The established anchorage area is north­

east of Sand Island. Outside anchorage is ayailable in 
depths of 15 to 25 fathoms east of the main-channel sea 
buoy; this anchorage is fair during northeasterly wind!' 
but should not be attempted during winds from other 
quadrants. Anchorage south of Sand Island is prohibited 
to avoid possible fouling of the San Francisco--Honolulu· 
Midway·Guam·Manila cable. 
Routes.~Yessels approaching lIidway Islands are 

warned that the islands and surrounding waters out to 
the 3·mile limit are restricted. In approaching from any 
direction vessels will remain 3 miles off until south of 
the entrance. They should then steer a northerly course 
heading directly between Sand and Eastern Islands until 
the channel is made out, then steer on the range. Due 
to the prevailing easterly winds and westerly set of cur­
rent, caution must be exercised in entering. Drift and 
leeway should be anticipated and sufficient speed should 
be maintained at all timps to control the '\"essel. See dis­
cussion of currents in the channel. 

Tides.-The diurnal range of tide is 1.2 feet at Midway 
Islands. The generally calm wa ters inside the reef are 
occasionally subjected to strong surge and they can be ex· 
tremely agitated by winter gales. 

X Currents.-The current off the main entrance channel 
usually sets to the westward, and is normally 0.2 to 1 
knot. At the channel entrance the current sets south· 
eastward, while in the channel it sets southward With a 
velocity of 2 to 6 knots. There is generally little current 
in Welles Harbor and it usually sets westward; it is re· 
ported that during hea~y gales the harbor is full of strong 
currents caused by the sea being forced over the reefs. 
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water connectio~s; depths alongside are 36 feet. in the submarine basin ~ ~ 
east side ot Sand Island there is one pier with fuel and 'Water connectIOns, 
depths up to 30 f~are alongside. (7~2i1/63) 

-un" 42/L; read'r- ~_ 
Repairs.-Limited repairs can be made to vessels, but there are no ,t" , 

ing facilities. t'. 

Page 272.-Lines 20-22/L; read: incoming 'fesseIs south of the entrauce. 
Commercial vJ'$sels are required to have a pilot and navy ves~els not operatiDc 
locally are reqeusted to take a pilot. (7-271/63) 
---~---

-- .-.~..- 'V" ___ T_'_~"--C"",,," TOlland-Buoy established.-Kure * (2691) HAWAlI-Kure IsIaud--Green Islaud-Buoy diseontinued.­
Kure Island Fuel Line Marker Buoy 1 bas been discontinued. 

Approx. position: 28°22'56" !\~ .• 178°18'38" W. 
(Supersedes N.M. 28(3612) 1964.) 

(L.N.M.14, C.G., Honolulu, Apr. 14,1965.) 
C. & G.S. Charts 4177, 4185. 
C.G. Light List, VoL III, 1964, page 274-­
C. & G.S. Coast Pilot 7, 1963, page 272. 

(N.M. 19/111.) 
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Weather.-During the f'ummer months the winds are 
generally .ariable and light. either from northeast. south­
east, or southwest until about the middle of July. when 
fresh to strong northeast trades set in, continuing through 
July and August. Southwest winds are always accom­
panied with a low barometer, rain, and squalls. Rain also 
('omes occasionally with northeast and southeast winds 
and a high barOllleter. Northwest winds following south­
west storms generally indicate clearing weather. 

During the winter months from October to April, gales 
frequently occur, working around from southeast through 
southwest to northwest-. Occasionally a few days of fine 
weather will prevail but a rough westerly sea is always 
present. 

Y Harbor regulations.-Vessels approaching Midway iden-
tify themselves with the ~aval station signal tower, Sand 
Island. An vessels must await positive permission from 
the tower to enter or leave the harbor. Entry is pro­
hibited during the hours of darkness. Pilots will board 
incoming vessels south of the entrance. :\0 vessel ex­
cept those operating locally from Midway will enter the 
channel without pilots. 

The following harbor control signals are displayed from 
the Kaval station signal tower on Sand Island: 

One ball.---Channel open for entering. 
One cone. point up.-Channel open for leaving. 
One ball over a cone, point up.-Channel closed. 
Two cones, points together.-Channel open for two-way 

traffic. 
Wharves.-At the northeastern end of Sand Island are 

two piers which have fuel and water connections, with 
depths of 36 feet alongside. In the submarine basin on 
the east side of Sand Island is a pier with a depth of 30 

'f- feet alongside. There is also a small-boat pier in the 
basin on the northwest side of Eastern Island. Twenty­
ton mobile cranes, tugs, barges, and launches are 
available. 

Supplies.-Provisions are available. Fuel oil, diesel 
oil, and water are not a.ailable for commercial use, ex­
cept in case of emergency. Limited medical facilities are 
available. 

Repairs.-Repairs can be made to small vessels. 
Communications.-Telephone. teletype, radio, and cable 

systems are operated. 

Chart 4185.-Unsur.eyed Nero Bank, with a least 
known depth of 62 fathoms, is about 30 miles west-south­
westward from Midway Islands. Westward. from Xero 
Bank is Pogy Bank, also unsnn-eyed and with a least 
known depth of 41 fathoms. 

Chart 4177.-Kure Island (28 0 25' N., 1780 20' W.) 
is 50 miles west-northwestward of :\Iidway Islands which 
it closely resembles both in formation and appearance. 
The Kure atoll is 4.5 miles in diameter, and a nearly 
continuous coral reef encloses a lagoon in which reefs 
and coral heads alternate with deep water. A mile-wide 
break in the southwest side of the barrier reef provides 
an entrance of sorts to the lagoon. 

Green Island, on the southeastern sid~ of the barrier 
reef, has a highest ele,ation of 20 feet; a tall, skeleton 
tower stands on the northeastern part of the island. West 
of Green Island are several small islets, largest of which 
is 10-foot-high Sand Island. The chart indicates possible 
landing on Green Island through a break in the reef at 
the southwest end; depths of[ landing are 5 to 6 feet be­
tween small coral heads and ledges. 

The best anchorage is on the westerly side, near the 
northwesterly point of the breakers, in depths of 8 to 12 
fathoms, rocky bottom. Vessels have anchored aoout O.fi 
mile south-southwest of the south tip of Green Island in 
depths of 15 fathoms, sand and coral bottom. A bank 
with depths of 20 to 30 fathoms surrounds Kure Island. 
No dangers have been observed outside the reef. From 
the appearance of the islands, it may be assumed that they 
are sometimes visited by severe storms. the sand being 
thrown into numerous cones and pyramids. 

Currents.-A set to the southward has been obsened 
between Kure Island and Midway Islands. In the vicinity 
of Kure Island a continuous eastward current of about 
2 knots during westerly weather has been reported. 

Chart 4183.--BensaIeux Reef (26"18' N., 178"44' 
W.), was reported in 1920 by the master of the American 
Hteamer BENSALErX to be about 127 miles southward 
of Kure Island. Breakers appeared to be about 0.5 mile 
in extent in an east-west direction and indicated the 
existence of a reef. About 65 miles southeast of Ben­
salem;; Reef. breakers were obsened in latitude 25°23' N., 
longitude 178"04' W., by the American Steamer ETHAN 
ALLEN in 1923. The master reported that the swell ap­
peared to mount up and occasionally break as though over 
a shoal extending for about 2 or 3 miles in an east-west 
direction. 

Johnston Island, Schjebnan Reef, Wilder Sh~ King­
man Reef, and Palmyra Island.-Descriptions of these 
outlying Pacific areas han been transferred fnlm United 
States Coast Pilot 7 to the U.S. Navy's B.O. Publication 
~o. 80, Sailing Di~tions for the Pacific Islands. Vol­
ume III, Eastem Groups. 
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COAST Al'm GEODETIC SURVEy.-r"ited States 
Coast Pilots.- Tide Tables, Tidal Current Tables, and Tidal 
Current Charts: For sale by U.S. Coast and Geodetic 

~unf"Y. ·Was.hingion. D.C., 20230, and itf; di~trid offic(>S and 
f'. sales agencies which are listed semiannually in the ~otice 

to Mariners-:-

United States Coast Pilots: 

'I 1, A.tlantic Coast. Eastport to Cape Cod, 1960. 
2, Atlantic Coast, Cape Cod to Sandy Hook, 1960. 
3, Atlantic Coast. Sandy Hook to Cape Henry, 1961. 

"" 4. Atlantic Coast, Cape Henry to Key West. 1959. 
5. Atlantic Coast-Gulf of ~Iexico, Puerto Rico, and 

Yirgin Islands, 1962. 
7. Paeific Coa~t-California, Oregon. 'Washington and 

Hawaii, 196.'3. 
8, Pacific Coast, Alaska-Dixon Entrance to Cape Spe.n~ 

cer, 1962. 
9, Alaf';ka. Cape Spencer to Arctic Ocean, 1954. 

Distanees Between (Tnited States Ports. Third (1961) 
Edition. 
A Coast Pilot for which a snpplement has been issued 

should not be used except with reference to the latest 
if'sl1e of its supplement. Supplements may be obtained 

)( from the U.S. Coast and Geodetic Survey. Washington, 
, D.C .. 2IY230, or any of it.o; district offie{'s. 

Tide Tables: 

Europe and West Coast of Africa. 
East Coast, ~orth and South America. 
'West Coast. :\forth and South America. 
Central and 'Western Pacific Ocean and Indian Ocean. 

Tidal Current Tables: 

Atlantic Coast. North America. 
( Pacific Coast. North America and Asia. 

Tidal Current Charts: 

Boston Harbor. 
Karragansett Bay to Xanhlcket Sound. 
X arragansett Bay. 
Long Island Sound and Block Island Sound. 
Xew York Harbor. 
Delaware Bay and River. 
San Francisco Bay. 
Puget Sound. Xorthern Part. 
Puget Sound, Southern Part~ 

"I.. District Offices.-Los Angeles District. 535 Subway 
, Terminal Building, 417 South Hill St., Los Angeles 13, 

Calif. The Los Angeles District includes all of the State 
of Arizona; Clark County, Nev., and the following coun· 
ties of California: San Bernardino, Kern, Santa Barbara. 
Yentura, Los Angeles, Orange, Riverside, San Diego, and 
Imperial. 

San Francisco District. Room 121, Customhouse, San 
Francisco 26. Calif. The district includes all the State 
of rtah, and the parts of Nevada and California not 
assigned to the Los Angeles District. 

Portland District, Room 314. 1:.S. Courthouse. Portland 
5. Oreg. The district includes all the States of Montana, 
Idaho. and Oregon: and the following counties of Wash· 
ington adja-cent to the Columbia and Snake Rivers: Wah· 
kiakum, Cowlitz. Clark, Skamania, Klickitat, Benton. 
Franklin, Walla Walla. Columbia, Garfield and Asotin. 

Seattle District, Room 705. Federal Office Building. 
Seattle 4. Wash. The district includes the State of Wash· 
ington eXf-ept for those counties assigned to the Portland 
l)i~trict, and the State of Alaska. 

Honolulu District. Room 244. Federal Office Buildiug. 
Honolulu 12, Hawaii. The district includes the State of 
Hawaii and the tT.S.·owned Pacific Islands, as well as 
those administered under the enited Xations mandate. 

Coast and Geodetic Sun'ey Sales Agents.-Agents 
mluked with an (.) asterisk also handle certain U.S. 
Xayal Oeeanographic Office puhlications, and those marked 
with a ft) dagger also handle C{'rtain e.s: Coast Guard 
publications. 

California: 

X Alameda: Padfk Marina Chandlery. Paf'ific )'Iarina. 
Arcadia: The Brown Shop. 4H East Huntington Drive. 
Berkeley: Brpnnan Supply Co., 805 rniverRity A.e. 
Bf'-thE'1 Island: Trogan Delta Boat Salel', Inc. 
Bodega: )IcCaughey Bros. 
Crescent City: Xielsen Hardware & }~lectric Co .. Third 

and Eye Sts. 
Eureka: tC.O. Lincoln & Co .. 61il Fifth St. 
Fairfield: Gl('nn & Red's Bait Shop. 1461 West Texas St. 
Long Reach: B & B Supply Co., 184;') "~est Anaheim St.: 

Bnhia 3[arine Hardware. 6200 East Pacific Coast 
Highway: *Long Beaeh Marine Hardware, 251 Mar­
ina Driyp. 

Los Angelps: C&GS, ;).35 Subway Terminal Bldg., 417 
South Hill St.; Airport ~Iarina. 5901 West Century; 
Califomia ~Iap Centre, 1100 South Hope St. 

Lynwood: Pacific Coast ~Iap Seryice. 12021 Long Beach 
Blvd. 

)Ionterey. tCineotta Brothers. 203 AI,arado St. 

273 
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x.. ::\Iorro Bay: Hortons, P.O. Box 635. 
1\los8 Landing: )1088 Landing )IUl'ine Supply, P.O. Box 

55. 
Xewport Beach: Balhoa )farine Hardware (,0 .. 2;:;''37 West 

Coast Highway; *Xewport Supply Co., 2700 West 
Coast Highway; *tSouth Coast Co., 23d at Central 
A'e. 

Xorth Hollywood: *tPuu-AmeriC'an Xm'igation Sen-ice, 
12021 Yentura BInI. 

Oakland: Dick Peterson Co .. 13133 Emhul'('udero. 
Oxnard: Oxnard Sporting Goods, 235 West Fifth St. 
Palo Alto: Glo\-er ~lotor & )1arine. 370;:; EI Camino Real. 
Pittsburg: Seeno Bro,S. Boat ~hop, ;:) Cutter St. 
Redondo Reaeh: Rf'dollflo Trading Po:-<t Co .. 114 Diamond 

St. 
Sacramento: A-I )Iap C'E'nter. 3271 Fnbom Blnl; Ogden 

SUl'n>ying Equipment Co., ;:;520 EI':ls. Axe. 
San Diego: *t Arey J ODes Co., 933 Fourth St.; ·t~uttan­

Styris Co., 825 Columbia St. 
San Franeis('o: C&GS, 121 ('ll~tomhou;;;e; *tC. J. Hendry 

Co., 139 Tm,Tnsf'nd St.; *fGenrge E. Eutler. 3:16 CaliT 
fornia St.; *t Snn Frandseo Instrument Co., 840 Bat­
tery St., Room 15. 

San Pedro: *tC. J. Hendry Co .. 111 So Front St.; *fGlobe 
Xautical Instrument Co .. Inc .. 261 West 7th St.; 
*t:\Iarine Hardware Co.. 34 South Beacon St.; 
*+Southwest Instrument Co .. 233 West 7th St. 

San Rafael: +We~tern Boat Shop, 101 Third St. 
Santa Barbara: Seaeoa!"'t ~Illrine Corp., Breakwater. 
Santa ::\lonica: Yachtsmens :lIart, 8921 :lIain St. 
Sausalito: tBauman Bro1'. So: Dkk :lIiller. Sau~alito Yacht 

Harbor. 
Stockton: )Iorris Bros .. 13-17 Xorth Hunter St. 
Tahoe City: Tahof' Boat Co. 
Tihuron: Tiburon Hardware & )Iarine, 1650 Tiburon 

BInI. 
Yallejo: Yallejo Boat Center, 823 'Wilson Aye. 
Yenice: Jpffrie~ )Iarine Supply Store, 4241 Lincoln Blvd. 
Yf'ntura: County St;nioners. Inc .. 332 East )Iain; *Sea-

('Ollst )Iarine Corp .. 6·")41 Yentura Blvd. 

Oregon: 

Astoria: Englund )larine ~UI)ply Co., Foot of llith St. 
Coos Bay: Independent SteH~dore Co .. Inc. 
XewJlort: 'f Andy Smith )Iarine Supplif'~, 2:)2 Bay Blvd, 
Xorth Bf'nd: Oreg.-oll-Pacific Co., Inc. 
Korth Portland: Columbia )Iarine Electronics. Kai's Boat 

Harbor. 
Portl<llld: 'fC&GS, Room 314 U.S. Court Honse Bldg" 620 

S.W. )Iain St.: Eighty Second St. )Iarine. 2815 S.E. 
82d St.; *tFrank H. Parks, 414 S.W. 3d Ave.; Port­
land Precision In~trument & Repair Co., 331 S.W. 
4th Aye. 

Washington: 

Ana('ortes: +:Uarinf' Supply & Hardware: tTransmission 
Supply, 002 Commercial St. 

Bellingham: Griggs Stationery & Printing Co., 120 East 
Holly St. 
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Bremerton: Bremerton )Iarine Supply, Inc., 1234 Charles­
ton Beach. 

Conlee Dam: Coulf'E> Dam Xature & History Association. 
EYerett: Black & King, 2!)44 ('olhy AYe.; Robinson Ma-

rina, 19th & Xorton St. 
Friday Harbor: tFri(lay Harbor Drug Co. 
HCH}uiam: Industrial & ~Iarinf' Supply Co., 701 Le.ee St. 
Kel~o: Cowlitz )Iarina, 8.'5 Catlin St. 
Xeah Bay: 'Ynshburn's General )Ierchandise. 
Oak Harbor: Chuck Dann's Sporting Goods, Inc., 1150 

W. Pioneer ·Way. 
Olympia: Capitol Towing & )Iarina. Columbia & B St. 
Port Angeles: tWill~on Hardware Co., 111 ",est First St. 
Seattle: C&GS. 703 Federal Oftke Bldg.: Chartmaster Co., 

8306 16th St., X.W.: *Hfax Kuner Co., 1324 Second 
Axe.; *nIetsker )Iaps. 1020 Third Ave.: *tXorth­
west Instrument Co .. 1403 "~est 45th St.; tShrock 
the Compass Adjuster. 1117 East Xorthlake Ave.; 
*,Shrock the Compass Adjm~ter, Fisherman's Dock. 

'l'a('oma: *t::\Ietsker )Iaps. 111 South Tenth St. 
Wallula: Kelly's :lIarine Supply, The Wallula Junction. 

British Columbia: 

Yancom'er: *tBm-ey )Inrine 19;)2. 1117 W. Pender St.; 
*Frederick Gpf'rtz, Ltd., 1328 ". est Pender St.: *Kel­
yin Hu~hes Dil". S. Smith & Sons (Canada) Ltd., 
17fW " •. Georgia St.; ··Western ~Iarine Supply Co" 
Ltd. :)2S Powell St. 

Victoria: *!':hip Chandlers !,)IcQuades) Ltd., 1252 Wharf 
:;It. 

Hawaii: 

Honolulu: COHst and Geodetic Suryey Office, Federal Of· 
fiee Bldg.; Dfc"·ayne )Iarine Supply Ltd., 1115 Ala 
:lloana BinI. 

Kailua-Kona: Kona)'Iar, Inc. 

PUBLICATIONS.-A resume of the 'C.S. Go~ernment 
publications of na~igational Yalue is included for the 
ready reference of the mariner. In addition to the agents 
located in the principal seaports bandling sales publica­
tions. certain libraries ha,'e been designated by the Con­
gress of the rnited States to receiv{> the publications as 
issued for public re.iew. 

Nautical Charts.-Coasts of the United States and 
Possessions: published by L ,So Coast and Geodetic 
Suney; for sale by C&GS and its sales agents. 

)Iississippi Ri~er (Cairo, Ill., to Gulf of )Iexico) : Pub­
lished and for ~ale by ::\Iississippi RiYer CommiSSion, 
Vicksburg, ~Iiss. 

)Iississippi River (Cairo, Ill., to )Iinneapolis, Minn.) 
and Illinois Waterway (:Missi~sippi RiYer to Lake Mich­
igan): published and for sale by U.S. Army Engineer 
District, Chicago, Ill. 

Great Lakes, Lake Champlain, Xew York State Canals, 
and the St. Lawrence Ri~er-St. Regis to Cornwall, Can- . 
ada: Published and for sale by 'C.S. Lake Suryey, Detroit, 
Mich, 
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Foreign countries: Published by r.s. ~aml Oceano­
graphic Office: for sale by that offi.ee and its sales agents. 

Coast Pilols.---Coasrs of the rnited States and Posses~ 
sians: Published by r .S. Coast and Geodetic Suney; for 
sale by C&GS and its sales agents. 

Great Lakes Pilot published and for sale by r.s. Lake 
Surrey, Detroit, Mich. 

Foreign countries (Sailing Directions): Published by 
es. Naval 'Oceanographic Office; for sale by that office 
and its sales agents. 

Tide and Tidal Current Tables, and Tidal Current 
Charts.-Poblisbed by U.S. Coast and Geodetic Survey; 
for sale by ~&GS and its sales agents. 

Notices to Mariners may be obtained free from the fol­
lowing: Local Xotices to Mariners-District Commander 
of the local Coast Guard district; Wet>kly Xotice to Ma­
riners, Part I (Atlantic Coast and ~Iediterranean) and 
Part II (Pacific and Indian Oceans)-r.S. Xa.al O(-eano­
graphic Office; Weekly Xotice to ~Iariners. Great Lakes-­
Commander, Kinth Coast Guard District, Cleveland, Ohio. 

Light Lists.-l'nited States and Possession~: Publisbed 
by U.S. Coast Guard; for sale by the Superintendent of 
Documents and his sale~ agents. 

Foreign countries: Published by 1'.s. Ka\+al Oceano­
graphic Office: for snle by that office and its sales agents. 

Radio.-Radio Xayigatiollal Aids. Atlantic and ::\Iedi­
terranean Area (H.O. Pub. Xo.117A) ; Radio Xavigational 
Aids. Pacific and Indian Oceans Area (H.O. Pub. No. 
lliH) ; Radio Weather Aids (H.O. Pub. Xo.118) ; Weath­
er Station Index (H.O. Pub. No. 119) ; and International 
Code of Signals. Vol. II-Radio (H.O. Pub. No. 104) : 
Published by "C.S. Xa.a} Oceanographic Office; for sale by 
that office and its sales agents. 

Miscellaneous.-The Xautical Almanac. and American 
Ephemeris and Xautical Almanac: Published by United 
States Xa.al Obs{'rYatory; for sale by' Superintendent of 
Documentf' and hi~ sales agents. 

American Praetieal XaYigator (Bowditch) (H.O. Pub­
lication ~TO. 9), and International Code of Signals. Vol­
ume I-Yisual (H.O. Publication Xo. 103): Published by 
U.S. ::\'3.al Oceanographic Office; for sale by that office 
and its sales agents. 

Rules of the Road. International-inland (CG-169). 
Rules of the Road. Western Rinrs (CG-l84). Rules of 
the Road. Great Lakes (C~172): Published by and free 
OIl application to the 1'.s. Coast Guard. 

Port Serie~ of the- "Cnited Statt's: Part I (port adminis­
tration and seniC'e:-:.) publishf'd by Maritime Administra­
tion, r.S. Del)artment of Commerce: Part II (port con­
ditions and facilities) published by Corps of Engineers. 
U.S. Army. Both partf' arE.' for sale by the Superintendent 
of Documents. 

CORPS OF ENGINEERS, U.S. ARMY.-District offices 
and areas co.ered by this Coast Pilot follow: 

X Los Angeles District, 751 South Figueroa Street. Los 
Angeles 17, Calif. Coastal waters and tributaries of Cali­
fornia from the :Mexican boundary to Cape San Martin 
(35°54' N" 121°27' W.J. 

~ San Francisco District, 180 Xew Montgomery Street, 
San Francisco 19. Calif. Coastal waters and tributaries 
of California from Cape San ::\Iartin to the Oregon 
boundary. induding San Francisco Bay but not Suisun 
Bay and the Sacramento and San Joaquin Rivers and 
their tributaries. 

Sacramento District, 650 Capitol Avenue. Federal and 
Courts Building. Sacramento, Calif. Suisun Bay. and the 
Sacramento anq San Joaquin Ri'ers and their tributaries. 

Portland District, 628 Pittock Block. Southwest 10th 
A.\'enu{' and Wil.shington Street. Portland :'i, Oreg. Coastal 
waters and tributarie-s of Oregon. and the waters and trib­
utaries of Columbia River as far as the John Day damsite. 

Walla Walla District, Building 602. City-County Air­
port. Walla ',,"alia. Wa~h. Columbia Rh-er and tribu­
taries abo.e the John Day damsite. 

Seatt1e District, 1519 South Alaskan Way, Seattle 4. 
Wash. Coastal waters and tributaries of Washington 
except Columbia River. 

Honolulu District, Building 96. Fort Armstrong. Hono­
lulu. Hawaii. The State of Hawaii; Line, Gilbert. lIar­
shall. ::\Iidway, Wake. and Johnston I.sland~: and sueh 
islands in the South Pacifie Oeean lying between the 159th 
meridian of east longitnde and l08th meridian of west 
longitude as may be under the jurisdietion of the Vnited 
States.. 

COAST GUARD.-District offices and areas ('overed by 
this Coast Pilot follow: 

X Commander. I hh Coast Guard District, 706 TiIILe!'1 
'Building, Long Beach 2, Calif. Coastal waters and tribu­
taries in California south of 34°58' X. 

San Diego Captain of the Port, Coast Guard Air Station. 
2ilO Harbor Dri.e. San Diego 12, Calif. 

Los Angeles Captain of the Port. P.O. Box 1251, Long 
Reach, Calif. 

Commander, 12th Coast Guard District, 630 Sansome 
8treet. San Francisco 26, Calif. Coastal waters and tribu­
taries in California north of 34°i)8' N. 

San Francisco Captain of the Port, Pier 45¥l, San Fran­
ds("(l 11, Calif. 

Commander, 131h Coast Guard District, 618 Second 
AY{'nue, SE'attle 4. 'Vash. C03~tal waters and tributarie!'l. 
in Ore;:ron. Washington. and Idaho. 

Portland Captain of the Port. 208 S.W. 5th Avenue, 
Portland 12. Oreg-. 

Seattle Captain of the Port. Pier 39. n10 S. Alaskan 
Wa:'o', S{'attle 1. Wash. 

Commander, 14th Coast Guard District, 1347 Kapiolani 
Boulevard. Honolulu. Hawaii. Hawaii and the Pacifie 
Islands belonging to the United States west of 140° W. and 
south of 42° N. 

Honolulu Captain of the Port, Pier 11. Honolulu, 
Hawaii. 

Lifeboat Stations.-The lifeboat stations operated by 
the Coast Guard on the PaCific coast are: 

::\Ionterey. Calif. (No. 3(8), 36°36.5' N., 121°53.7' W. 
At the foot of ::\lonterey Breakwater. 

C.P.7 
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Fort Point. Calif. (No. 310), 37°48.3' K. 122°28.0' W. 
On Presidio. near south tower of Golden Gate Bridge. 

POint Reyes. Calif. (No. 313), 37°59.6' N., 122°58.3' W. 
Drakes Bay, 2.3 miles east of Point Reyf's Light. 

Humholdt Bay, Calif. (Xo. 316), .. :10°46,0' ~.: 124°13.0' 
W. Eagt side of North Spit at entrance to Humboldt Bay. 

Port Orford, Oreg-. (Xo. 318), {zo·t-t3' N., 124°30.5' W. 
At head of ~ellies Co.e. 

Coos Bay, Oreg" (Xo. 320), 43°20.9' ~., 124°19.8' W. 
South side of entrance to C{)OS Bay, about 0.3 mile east of 
Coos Head. 

Lmpqua Riyer, ,·Oreg. (No. 321). 43<>39.9' X., 124°11.9' 
W. About 3;-)0 ya~d!': north of rmpQua Ri.er Light. 

YaQuina Bay, Oreg'. (No. 323), 44°37.6' X. 124 C ()3.3' W. 
:\~ewport waterfront. north side of hay. near brid,!!e. 

Tillamook Bay, Oreg. C~o. 325)' 4:1°33.:)' ~., 123°55.2' 
W. Korth shore at Garihaldi. 

Point Adams. Oreg. (No. 326).46°12.0' N., 123°56.8' W. 
At Hammond. 

Capp Dh<appointmf'nt. Wn.~h. (~o. 327). 46°16.8' X., 
124°02.7' W. At Fort Canby on southwest ~ide of Baker 
Bay. 

Willapa Bay. Wash. (~TO. 329), 46°42.4' X .. 124°58.0' W. 
At end of Toke Point. 

Grays Harbor, Wash. (Xo. 330), 46°54.:')' x.. 124°06.6' 
W. On west side ofW('!'rha"en Harhor. 

Quillayute Ri"pr. Wash. C~o. 331). 47°M.5' ~ .. 124°38.2' 
W. At La Push. 

Neah Bay. "rash. (Xo. 332), 48°22.3' x., 124°3.'),8' W. 
Ahout OJ) mile southward of Waada Island. 

X CUSTOMS DISTRIcrS.~The first-named. ports in the 
following list are the headqnarters ports. An asterisk 
(*) precedes the names of ports authori~ed to issue 
marine documents. 

San Diego District: The limits are the counties of Soo 
Diego and Imperial in the State of California. 

Port of entry: *San Diego. 
Los Angeles District: The limits are that part of the 

State of California lying south of the northern boundaries 
of the countips of ~an Luis Obispo, Kern. and San 
Bernardino. except the counties of San Diego and 
ImperiaL 

Ports of entry: *Lo~ Angeles, Port San Luis. 
San Francisco District: The limits are that part of the 

State of California lying north of the northern boundaries 
of the counties of ~an Lnis Obi~po. Kern. and San 
Bernardino. 

Ports of entry: *Ran FrauC'isco-Oakland (including all 
pOints on San Franf"i~C'll-Bay) ; "'Enr€'ka. 

Oregon District: The limits are the State of Oregon 
:md that part of the State of "~ashington which embraces 
the , .. titers of Columbia River and the north bank of said 
river "'est of 11!)~ 'V. 

Ports of entry: ·Portland. * Astoria, *Coos Bay, Long­
"iew. Newport. 

Washington District: The limits are the State of ',ash­
in~ton E:'XCppt that part which €'mbrac(>S the waters of the 
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Columbia Riw'r and the north bank of the said river west 
of 11W 'V. 

Ports of entry: *8eattle, * Aberdeen. Anacortes, *Bel­
ingham. Blaine, E-.erett, Friday Harbor, Xeah Bay. 
Xorthport. Olympia. *Port Angeles. *Port Townsend. 
*Tacoma. South Bend-Raymond. 

Hawaii District: The limits include all of Hawaii. 
Ports of pntry: *Honolulu, Hilo, Kahului. Port Allen. 

PUBLIC HEALTH SERVICE.---Quarantine Stations 
where ~uperYision of quarantine and medi('al examination 
of aliem; are performed: 

San Diego: Medical Officer in charge. Quarantine Sta· 
tinn. Shelter Island. ~an Diego 6. Calif. 

X. San Pedro: :\iedical Officer in charge, Terminal Island. 
P.O. Box 97. San Pedro. Calif. 

San Francisco: ~Iedical Officer in charge. 3015 Ferry 
Bldg., San Francisco 11. Calif. 

Seattle: Medical Officer in charge, 33 Federal Building. 
Seattle 4. Wash. 

Honolulu: liedical Officer in charge, P.O. Box 1410. 
Honolulu, Hawaii. 

Portland: 221 U.S. Courthouse Buildin.g, Portland 5. 
Oreg .. is an additional office from which qunrantine s€'l'y­
ices are performed. 

Hospitals: 

San Francisco: 15th A venue and Lake Street, San Fran­
cisco 1R. Calif. 

SeatUe: 1131 14th A.enue. South, Seattle }4, Wash. 

Outpatient Clinics: 

y.. San Diego: 208 Xew Post Office Building. San Diego 1, 

Calif. 
Ran Pedro: 314 Federal Building. 82;:; South Beacon 

Rtreet. San Pedro. Calif. 
y 1.o~ Angeles: 424 Federal Building. 312 Xorth Spring 

Street. 1.0.'3 Angeles 12. Calif. 
Portland: 220 es. Courthouse. Broadway and Main 

Streets. Portland 5, Oreg. 
X Honolulu: 208 Federal Building, Honolulu 7. Hawaii. 
I 

Outpatient Offices: 

"Eureka. Calif.: ~Iedical-Df'ntnl Building. 730 Seventh 
Street. 

Astoria, Oreg. : 486 12th Street. 
('no!': Bay. 01'<'::.: 510 Hall Building. :~:W "Te~t Central 

A.enue. 
Xf'wport. Orf'g.: 62::; South Hubert Street. 
AllPrde('B. "'ash.: jOt) Bf'eker BUihling. 110 South First 

Street. 
.\llaeorte:->. Wa!'h.: 1:·W·.! 8th St. 
Rf'llingham. Wa:;:.h.: G·-19 RelIingl1l1m 3Iedical Cpnter. 

18 CSt. 
En,'rett. "~nsh.: 320'2 Colby AYenue. 
Olympia, "¥ash.: 529 West Fourth Street. 
Port Angeles. "·a8h.: 926 Caroline St. 
Port TO'YllSeJl(l, '"'a:;:.h.: 113f) Watpl' Strept. 



• 
• - APPENDIX 277 

IMMIGRATIO:-! and NATURALIZATION.-Offiees of 
these sen-ices are in the following places: 

California: 

San Diego: Lindbergh Field. 
Los Angeles: 510 S. '"erruont Ave. 
San Pedro: Terminal I~land. 
San Luis Obispo: iD3 HiguE"rra St. 
San Frandseo: Apprai:-,erf> Bldg .. 630 Sansome Sr. 
Saeramento: .Federal and 1'.8. Courthouse Bldg .. 6:;0 

Capitol A~. 

Oregon: 

Portland: 333 r K Courthouse Bldg.. Broadway and 
Main Sts. 

Washington: 

Aberdeen: e.s. Post Office Bldg., 2d and G StR. 
~-\nacortl:'t3: 202 Burton Bldg., 2d and Commercial Sts. 
Bellingham: "C.K Po~t Oftic-e Bldg .. )lagnolia and Corn-

wall Sts. 
Port Angf'le-s: "C.S. Po~t Offiee Bldg .. Fir~t and Oak Sts. 
Seattle: 815 Airport Way. 
Tacoma: LS. Post Office Blc1g .. 11th and A Sts. 

Hawaii: 

Honolulu: Ala )Ioana Blvd. 

FEDERAL COMMI:NICATIONS COMMISSION.-Dis· 
triet field offices: 

Los .\ngel~: 849 S. Broadway, Los Allg-eles 12, Calif. 
San Francisco: Room 323.\, es. Customhouse. :)~') Bat­

tery Street, Ran Francisco 26. Calif. 
Portland: Room 507. ~ew U.S. Courthouse Building, 620 

8outh\Y(>Rt )Iain Street. Portland 5. Oreg. 
Seattle: Room 802. Federal Office Building. Seattle 4. 

"Wash. 
Honolulu: Room 502. Federal Building. Honolulu 1. 

Ha"aii. 

WEATHER BUREAU.--Offices: In the area covered 
by this Coast Pilot. the Weather Bureau operates a ma­
rine center from "hkh personnel "ill ,isit shiVs to com­
pare barometer:<> and other weather in!';truments, and at 
other 'Weath(>r Bureau offiees barometers may be brought 
in for comparison "ith standards. as follows: 

Marine center: 

Slm Francisco. Calif ... Room 216. V.S. Customhouse, 55-.~ 

Battery St. 

Comparison offices: 

San Diego, Calif.: Lindbergh Field. 
Long Beach. Calif. : Pier A. Berth 9. 
Los Angeles, Calif.: International AirpDrt. 
Oakland. Calif.: Oakland Municipal Airport. 
Eureka, Calif.: "'eather Bureau Office. 

A:';toria, Oreg.: Clatsop County Airport. 
Portland, Oreg.: Airport Station. 
SpattIe, Wash.: Room 703, Federal Office Bldg. 
Honolulu. Hawaii: 'Weather Bureau Office. Pier 2. 

Radiotelephone broadcasts by Coast Guard.-Scheduled 
marine information broadcasts of notices to mariners, hy­
drographic information, storm warnings, small-craft warn­
illg~. ud"bories. and other important marine information 
are broaticl18t by radiotelephone at the seheduled times 
and indicated frequencies preceded by an initial call on 
2182 kc. l'rgent and ~afety broadcasts are made on 2182 
kc. upon receipt. 

X)IQ. Lon~ Beach. Calif., 2670 kc .. 0500 and 1700 GMT. 
X~IC. San Francisco, Calif .. 2670 kc .. 0430 and 1680 

G~\IT. 

X:\lW, WeRtport. Wash., 2670 kc .. 0530 and 1730 G~IT. 
~ XOW. Port A.ngeles. ·Wa,.h .. 2670 kc .. 0545 and 1745 

G~IT. 

X)IW43, l'/.eattle, Wash., 2670 kc., 1715 GMT. 
X X)IO. Honolulu. Hawaii. 2670 kc .. 0600 and 1800 GlIT. 

Radiotelegraph broadcasts by Coast Guard.-Scheduled 
marine informH tion broadcasts of notices to mariners. 
hydrographic information. forecasts, reports. storm 
warmings. ad,-isories. and other important marine in­
formation are broadcast by radiotelegraph at the scheduled 
times and il1dicated frequeneies. pre<.'eded by an initial 
('UU on :)00 ke. rrgent broadcasts are made on 500 kc. 
upon receipt and repeated during the last 15 seconds of 
the first silent llf'riod after receipt. ',"hene,er this trans­
mission oeeurs outside the watch hours for single radio­
operator ships. the message "ill he repeated at the end 
of the next ~ilent period falling ,,-ithin the radio watch 
hours for suc-h Yessels. rrgent broadcasts are preceded 
by the Prgent Signal (XXX). 
X~IQ, Long Beach. Calif., 472 kc .. 0420 and 1720 GMT. 
:~DIC. San Frandsco. Calif.. 486 kc .• 0400 and 1700 G~IT. 
XlfW, Westport. Wash .• 440 kc .. 0430 and 1700 GlIT. 
XlIO, Honolulu. Ha"aii. 440 kc .. 0530 and 2000 GMT. 

Weather broadcasts by commel'dal radio stations.­
Taped or direct broadcl:1sts of forec:lsts and storm warn­
ings are made by commercial radio stations in the areas 
COvered by thi~ Coast Pilot. These usually are made 
several times daily: broadcast times are published in 
local newspnper radio program schedules. and in the 
Coastal 'Warning Facilities Charts i~sued annnally by the 
r.s. Weather Bureau. The ('harts are on sale. 10 cents 
each, by Superintendent of Documents, Washington. 
D.C .. 20402. 

STORM WARNING STATIONS.-"Weather Bureau list­
ing of display stations in the area covered by this Coast 
Pilot follow. D:"l indieates day and night display: D, day 
display only; ''' • .no display, posted \yarnings only; (8) 
seaSDnal display only. 
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* 1,:'Jfj96) \VASHI.:\GTO.:\-Strait of Juan de Fuca-Storm warning display !,'tation-Information.-The C.R. 1fember Bureau advises that the storm warn­ing display station at T~osh I~land (48°23.5' ]'\; .. 124°-1:4.0' 1V. approx.) bas Uef'n discontinued. 

(L.X.::\!. 52, C.G., Seattle, Aug. 11, 1966.) 
C. &, G.S. Charts 6265, 6102, 6300. c. & G.8. Coast Pilut 7, 1003, page 278. 

(N.M. 36/66.) 

* j 5385) W'ASHI~GTOI\-Puget Sound-Shilshole Bay-Coastal warning display station established.-Tbe U.S. Weather Bureau ady-i:-;f."i> thilt a daytime stonn warning display station has been established in (approx.) 47°40.8' N., 122°24.3' W. 

(L.N.M. 45. C.G., Seattle. July 14.1966.) C. & G. S. Chart>! 6445, 6450, 6401, 690SC, 185SC, C. & G.S. Coast Pilot 7, 1003. pages 211. 278. 

(N.M.34/66.) 



• 
* (4114) CALIFORNI'!\. '. 

Position d -1'llsslOn BaT- r_ 
amen ed -The ~T S . -.....uaslal warnin di I 

graphical position 'Of th '. Weather Burean nUl'ise th
g 

8p ay Slation-

Diego, Calif., is 32045 7' ~T C01a1~t~1 warning d1.-,:play stationS at ~lt. t~e correct geo· 
• ~"'O I 14.4' ·W. ~ 18810n Beueh, San 

(L.X.l! 5;3 C G I 
, ',." .(lng Beach Jul 2 

C. & G.s. Charts 5107 5101' Y 0,1W4.) 

e. & G.S. Cout Pilot i lna'>' _ 
, '1Uoi), pa&"es O;)~ 278. 

C'i.)1. 32/64.) 

. -Coastal Storm Warning DispJ.r 

-"'4 CALIFORNIA-Ventura l\olarma vises that a Coastal StlmD 

---*- (4o;}) _ h US Weather Bureau ad t blished at 
Station established.-: e .' v and night disVlays, has been es a 

Displav StatIon, for da~ ~ 
"arntng'1arl'na in 34°15.1' N., 119°15.9' ,,', (~.)I. 35/64.) 
Ventura ..) 

",)1 60 C.G., Long Beach, Aug. 7,1964.) 

(L... ., 5007 (and in.et) , 5202. 
rt L n K Charts .. ",n ..,,,n 

* (3161) 'VASHI~GTOX-Bellingham Bay-Coastal warning display sta­

tion relocated.-The CS. "~eather Bureau adyises that the coastal warning 

uisplay station (48"-14.5' X., 122°29.2' W.) in Bellingham, 'Yash., has been re­

located in 48°45.4' X .• 122°30.2' W. 

(L.X:\!. 21, C.G., Seattle. Apr. 29, 1965.) 

C. & G.S. Charts 6378, 184sc, 6380, 6300. 

C. & G.S. Coast Pilot 7,1963, pagt.'s 204,278. 

(X.1I.22/85.) 

* (4249) OREGON-Tillamook B -S . 

lished.-A storm war~ing display stat7:n ha:o=nwa~~ display sta.tion .estab­

Ratjin in 45°a:r16" "S., 123054'49" W. establI .. "hed at Ganbaldi Boat 

(See X.)I. 30(38::;0) 1964.) 

(L.K.M. RS. C.G .. Seattle . .July 23, 1964.) 

C. & G.S. Chart 6112. 

C. & G.S. Coast Pilot 7, 1963, pages 161. 278. 

* (4140) HAWAII-Kauai-Waimea Bay-eoastal warning display station 

estahlished.-The U.S. Weather Bureau adyises that a coastal warniDc dIBpIa,­

station for day displays only has been established at Kikiaola Boat Harbor III 

21 °57.6' N., 159°41.6' W. 

(L.'y.:\I. 29, C.G., Honolulu, July 21, 196-5.) 

C. & G.S. Charts 4114, 4100. 
c. & G.S. Coast Pilot 7,100-3, pages 262,278. 

(K.M. 118/tII.) 



. Display Station 
Coa tal Warrung Dis-

~ 'ne River- S a Coastal "'Warning . 

* 
(3052) OREGON~qut Bureau advises ~t d t the Coquille Rlver 
. The "'C .S. 'Weather been estabhshe a 

established..- d y displn-ys onlY, has 
lay Station. for a~ , 

~oast Guard Stati~~. . 43°07'14" N., 124°25'02' W. (~'-~1. 24/64.) 
APpro'S:.. POSltlOn . 

• 6 C G Seattle. Yay 22. 1961.) 

6:;:';: ~ ~91t~ ~::"pages 154, 218. 
C. & G .S. Coast Pllo • 

* (3850) OREGON-Tillamook Bay-Storm warrun' g di I . 
ed Th' sp ay staa-

mov. .- _ e storm warlllng display station at Tillamook Bay Coast Goard 
StatIOn (45°33 5' N 123°-' 2' m) b . ~ "' 00.". as been relocated at the CQast Guard Look-
out Tower In 4;)°34'07" X" 123"56'35" 'V. 

(L.XM.34, C.G., Seattle, July 1,1964.) 
C. & G.S. Chart 6112, 
C. & G.S. Coast Pilot 7, 1963, pages 161, 278. 

(:'01. 30/64.) 

• 

* (6254) OREGON-Cape .4.rago-Coos Bay-Slonn warning displays-­
Information.-l. Cape Arago day and night storm warning display station 
(43"'20.5' N., 124"'22.5' W. approx.) has been discontinued. 

2. Coos Head Lookout storm warning station has been relocated in (?~) 
43 0 21.1' ~ .. 124°~W.r W. and now exhibits day and night displays. 

(L.X.].!. ;:;8. C.G .. Seattle, ~ept. 8.1966.) 
C. & G.S. Charts 5984, 5802. 
C.G. Light List. Yol. lIT. 1966. No.8!. 
C. & G.8. Coast pnot 7.1963. pages 278.155. 

(:-.r.n '10/4lll.t 



* (2239) HAWAlI-Oahu-Honolulu Harbor--Coastal Warning L 

. bli h d The US Weather Bureau advises that a day and ~ Station esta s e .- . . bi" hed' Keeh' Mart. bi 
Coastal 'Varning Displ~y Station has been esta IS m 1 

2r19.2' N., 157"53.6' W. _ ) 
(XM.16/_. 

(L.X.lI.ll, C.G., Honolulu, Mar. 23, 1965.) 
C. & G.S. Charts 4109, 4132. 
C. & G.S. Coast Pilot 7, 1963, pages 254, 278. 

is 

d 

's , 
1 
s· 

i· 
i· 

'. 
* (5348) CALIFORNIA_Lo. Angeles.Long Beach Harbo..........co.8tal W ...... 

ing Display Station discontinued.-The U.S. Weather Bureau advises that the 
Coastal Warning Display Station in 33"43.2' N., 118"16.2' W. at San Peclro, 
Calif. has been discontinued. 

(L.X.Y. 71, C.G., Long Beach, Sept. 14, 1964) 
C. & G.S. Charts 5147, 5148. 
C. & G.S. Coast Pilot 7, 1963, pages 599, 278. 

(N.M. 41/64.) 

.. 
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California : 
DN Cabrillo Xational )lnllllment: 32°40.3', 117"14.4'. 

X D Coronado Yacht Club: 32"40.8',117°10.5'. 
DX San Diego. SheltN Island; 32°42.5',117°14.0'. 
DS San Diego. ~Iunicipal Pier So. 2; 32°43.0', 117°10.5". 

;X])N 'lission Beach: R2'45.6', 117'14.8'. 
DX Ayalon, pleasure pier; 3:.1°:>.0.6' .118°19.5'. 
DX Xewport Beach Harbor: 33'36.2'. 117'5.3.0'. 
DX Los Angeles Light: 38°42.;)'.118°15.0'. 
DK San Pedro: 33'43.2', 118'16.2'. 
D issEI' p~8Jes TormiBtJ1 Island , 8~ 
DX 
D~ 

D 

yD 
DN 
DX 

yDX 
DX 
D 
]) 

nx 
]) 

]) 

Long Beach; 33°44.9\ 118°12.9'. 
Long Be-ach Marina; 33°45.0',118°06.8'. 
Los Angeles, Wil.¢ngton; 33°46.0', 118°15.0'. 
Redondo Beach ;-.a.°50.8', 118°23.7'. 
Marilla del Rey; 33°58.2', 118°26.8', 
Santa )Ionica Pier: 34°00.5', 118°30.0'. 
Port Hueneme: 34°09.0'. 119°12.0'. 
~anta Barhara: 34°24.2'. 119°·U.5'. 
Port San Luis; 35°10.7', l:wo44.0'. 
~Iorro Bay: ::l5"21.9'. 120°51.1'. 
.:\Ionterey Lifeboat Station: 36"36.5',121 "53.7'. 
palo 'lte Yd(ht Bather' 1"""27.1', 122Q()(:t5 . 

San Frandseo Lightship: 37"45.0'. 122-"41.5'. 
D Oakland Harbor T ighf Station' n"18.9'. 122"-19:8'. 
DX San Frandseo. Tf'lephone Bldg.; 37"47.2',122"24.0'. 
D San Francisco, l)ier 43D: :n"48.7'.122"25.2'. 
D Sausalito: 37"51.2', 122"28.7'. 
D Berkeley Yacht Harbor: 37"52.0', 122"19.0'. 
n San Joaquin Riyer, Antioch Bridge; 38°01.2', 

121 "45.2'. 
]) Brokerage 'Yharf. Bf'othel If;;land : 38°00.S', 121 "38.4'. 

Fort III agg : .:19 26.5' ... 123 4870 . 
Blunts. Ref'f Light~hiI) : 40"26.4'. 124 "30.2'. 
Humboldt Bay Lifeboat Station: 40"46.0', 124"13.0'. 
Eureka: 40"48.:1', 124"10.3'. 

Oregon: 

y' D Chetco River, Port of Brookings; 42:02.7', 124~16.1'. 
--DON'" CftIJ€ Ap ge IAgbt-St.atioL; t.&"29.1i', 124 22.S . 

DN Charleston, small-boat basin; 43"20.8', 124c 19.4'. 

DN South Bend; 46'40.4', 123'46.7'. 
DX Willapa Bay Lifeboat Station; 46"42.3', 123°58.0'. 
DX Grays Harbor Lifeboat Station: 46°54.6', 124"07.0'. 
D 
D 
D 
DX 
D 

reD 
D 

D 
DN 
])N 

DX 
DN 
DX 

)(DX 
DN 

Tacoma, ~arrows Marina; 47"14.7', 122"33.4'. 
Tacoma. Pier 2: 47<>16.6', 122°24.7'. 
Tacoma, Point Defiance: 47"18.4', 122~31.0'. 
Seattle Yacht Club: 47~38.7', 122"18.4'. 
SMttle, Leschi Park: 47°36.1', 122c17.0'. 
Seattle, e.S. Locks; 47"40.0', 122°23.7'. 
Quillayute River Lifeboat Station; 47 c 54.4', 124 0 

38.0'. 
Cmatilla Reef Lightship; 48"10.0',124°50.4'. 
Xeah Bay Lifeboat Station: 48°22.3', 124c 35.8'. 
Port Angeles: 48c 07.2', 123"26.5'. 
Xew Dungeness Light Station: 48"10.9', 123c 06.5'. 
Everett City Dock; 47 c 58.8', 122"13.2'. 
Port Townsend; 48 D 07.1', 122°45.3'. 
Bellingham; 48"44.5', 122"29.2'. 
Blaine; 48" 59.8'. 122 0 45.1' . 

Hawaii: 

P i'polu Point, Hawaii; 20'15.3', 155~;)3.4' . 
,. ), "b,.-,lH~i"ho"'.""P". 83-.~?"'If<o"c"i"h"'i~""".-lI"I ...... ;".ti; .. ; ... +198""' 4;13~ .• 7'" .'"1"5;;5"R"Q>ll",,11-"~. -

~n K,dllill Hawaii. Hn4R.S', lrGc99.Q'. 
n ::Uabukona.lIawaii; 20"1l.3',I5;')c5:l.3'. 
D llana, )Iaui: 20°-15.6'. 155"59.1'. 
D ':\Iaalaea. ~!aui; 20°-17.7', 156°30.8'. 
n Lahaina. :Uaui: 2{)Q;52.5', 156°40.9'. 
D Kahului Harbor, Maui; 20°53.9', 156"28.3'. 
n KaUlll:llapau HarlJor, Lanai: 20"47.3', 156"59.5'. 
D Kaunakakai. lIolokai; 21 "0.").0',157°01.9'. 
D )!akapun Point. Oahu: 21 "18.8',157"39.2'. 
D Honolulu. Ala Wai Yacht Harbor, Oahu; 21"11.4', 

157"50.6'. 
n Honolulu, Ke' .... alo Basin. Oahu: 21 °17.7'.157"51.4'. 
n Honolulu. Aloha Tower, Oahu: 21 "18.6', 157°52.1'. 
n Kaneohe. Mokapu Peninsula. Oahu: 21 "26.5', 

1!57~46.0'. 

H Kaneohe Yacht Club. Oahu; 2r25.1', 157c 46.3'. 
D XawiIiwili .Jetty, Kauai: 21 "57.4',159"21.3'. 

D 
DK 
D 

Coos Head Lookout; 43"21.1', 124°20.1'. 
><. rmpqua River Lifeboat Station; 43"40.0', 124°12.0' LEGAL HOLIDAYS.-In the areas co.ered by this 

Coast Pilot, the following holiilays are observed 
throughout: KD~ 

DX 
D 
D 

'J(D 
D 
DX 

Florence; 43"58.0', 12·P06.3'. 
Yaquina Bay Lifeboat Station; 44°37.6', 124°03.3'. 
Yaquina Head Light Station; 44°40.6', 124"04.7'. 
Winchester Bay; 43 c40.7', 124 c 10.4'. 
Depoe Bay, CG moorings.; 4·F!8.6', 124c03.5'. 
Tillamook Bay Lifeboat Station: 45~33.5', 123~55.2'. 
Columbia Ri.er Lightship; 4SCll.O', 124 Q l1.0'. 
Point Adams Lifeboat Station; 46~12.0', 123°56.7'. 

Washing1on: 

D Ilwaco; 46cI8.4', 124c02.2· (8). 
r DN 'f'ateesh ISland. 18q~g 5' 12101.! Q'. 

D Redondo; 47~20.9'. 122°19.4'. 

January 1, Xew Year's Day; February 22, ""1"ashington's 
Birthday; May 30. lIemorial Day: July 4, IndependenCt' 
Day; first lIonday in September, Labor Day ; November 11 
Yetel'8n~ Hay; fourth Thur~day in Koyember, Thanks· 
giving Day; December 25, Christmas Day. 

In addition. Hawaii obsenes: )Iarch 26, Kuhio Day; 
Good Friday: and June 11, Kamehameha Day. Cali· 
fornia obserres its Admission Day, September 9. Cali· 
fornia, Oregon. and ·Washington obser.e Lincoln's 
Birthday. February 12. 

l : 
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CLIMATOLOGICAL TABLES 
These tables were compiled from U. S. Weather Bu­

reau data. 
Sky cover is expressed in a range of 0 for no clouds 

to 10 for complete sky cover. The number of clear 
days is based on average cloudiness of 0 to 3, partly 
cloudy days on 4 to 7, and cloudy days on 8 to 10. 

Heavy fog includes data referred to at various times 
in the past as "Dense" or "Thick." The upper visibility 
limit for heavy fog is 1/4 mile. 

(a) means length of record in years. 
* means less than one-half. 
T means trace, an amount (00 small to measure. 

~AN DIEGO, CALIF. (Lindbergh Field) 3:.!Q44'N., 117°1O'W. Elevation (ground) 13 feet. WB-1961 

Air temperature Precipitation Humidity Wind 
(OF.) (inches) (percent) (knots) Mean number of days 

Normal Extreme 
~ 

Sunrise 
to sunset • • " 0 ~ ~ 

~ 1. ;i • • e e ~ • • " " • 
~ N e I;; " 0 0 s 0 I;; .0 e e 

§ § ] '5 " ~ 8. 8· 
~ • e " 'ii ~ <i "- 1 i::: 8 .~ 

8 ~ gg § ~ j;'S -" • .s ~ e .!l E 8. o. ~ 0 • t e e ~ .. S • W 0 .. ~ ';i'fi " :s ~ ~ • " :;tl .5:8 o~ ; .~ ~ 

~~ 
• i ~ " e i 0 " ~ ~ it" .s ~ ~ ~ 8 8 .~ ~ 0 8 " • ., 0 

" 0 " 8 • t ~ =~ " 0 ~~ • " .. gq ~ ~ a 0 • • 0 • Ii :;: ~ "- ~ . ,!!. a ~ • ~ ~ ~ z ~ '" ~~ " ~q ~- ~ 

(.) 20 20 21 21 21 21 21 13 18 21 21 21 21 21 21 21 21 21 

Jan. M.3 45.5 54.9 88 29 1.69 2.65 T 57 59 4.8 NE 3-4SW 68 5.0 13 7 11 7 0 • 4 
Feb. 65.0 47.S 56.3 88 36 2.26 1.71 0.0 56 58 5.3 NE 30 SW 71 4.9 11 8 9 6 0 • 3 
Ma<. 66.5 49.8 58.2 88 41 1.52 2.40 0.0 57 58 5.9 WNW 40 SW 70 5.0 12 10 9 7 0 • 2 
Apr. 67.8 53.1 "'.5 92 41 0.83 1.22 0.0 61 '" 6.;3 WNW 32S 61 5.5 9 10 11 5 0 • 2 
M.y 69,6 56.7 63.2 96 48 0.26 0.42 0.0 62 62 6.5 WSW 23 SW 59 5.4 10 11 10 2 0 · 1 
June 71.5 59.6 65.6 97 SO 0,04 0.26 0.0 67 64 6.3 SSW 235 58 5.2 10 13 7 1 0 • 1 

July 75.5 63.1 69.3 93 55 0.01 0.08 0.0 68 64 5.8 WNW 16 SW 67 4.4 13 I4 4 · 0 · 1 
Aug. 76.5 64.0 70.3 98 57 0.05 0.83 0.0 67 65 5.7 WNW 20 SW 68 4.2 15 12 , • 0 • 1 
Sep. 75.9 61.5 68.7 104 51 0.17 0,62 0.0 65 64 5.4 NW 22W 69 3.7 17 9 4 1 0 · 4 
Oct. 73.0 56.9 65.0 98 4S 0.63 1.20 0.0 61 64 5.1 WNW 27N 66 4.2 14 10 7 2 0 · 4 
Nov. 70.9 50.6 "'.8 96 40 0.83 2.44 0.0 52 59 4.6 NE 44 SE 75 3.7 16 8 6 4 0 · 5 "", 66.4 47.4 56.9 85 35 2.57 3.07 0.0 55 IJl 4.5 NE 30 S 70 4.6 14 8 9 6 0 · 5 

Year 70.2 54.6 62.4 104 29 10.86 3.07 T 61 61 5.6 WNW 44 SE 67 4.7 154 120 91 42 0 3 33 

LOS ANGELES, CALIF. (International Airport) 33°S6'N" llSo23'W. Elevation (ground) 97 feet. WB-l%l 

Air temperature Precipitation Humidity Wind 
Mean nwnber of days (OF.) (inches) (percent) (knOls) 

Extnme 
~ 

Sunrise 
Normal to sunset 

• • " 0 ~ ~ m 
]0 

~i • • e e '" • " " " , ~ • e I;; 8. .0 0 0 E 0 

~ ~ ~ • E e e e • '5 " ~ go£! 8· " ~ 'ii 1l ~ 

~ )3 5 ~ :§ 8 e ~ 
~ e u o. ~8 5 ~ )3 ~ • -li E & :56 e e :§ " 

0 o· ~o ~~ <1 ~~ tij'5 £ 
~ ~ 

~ • ~ • 'fE E" ~ 
~ .e-g 0 

~ 

" " .2 " ~ • 0 ~ 
~ ~ 8 0 e 1 ~ 0 -~ u. .~ • ., 0 

u ._ .- 0 • a • u k ~ • ~ .~ t;i-g " 0 • " 1l t- gq 0 • 0 II • • ,g • • .0 
.0 

0 ~ • ~ ~ ~ ~ ~ :;: • ~ ~~ ~ . ~ . ~. If ~o. ~- ~ ~ 

(.) 2 2 2, 26 2 2 13 26 12 13 26 26 26 26 26 19 29 

Jan. 63.3 43.0 53.2 83 36 2.01 6.19 T 48 53 5.4 W 42 SW 5.3 12 8 11 7 0 · 6 
Feb. 63.3 44.8 54.1 79 40 2.75 3.79 T 55 61 5.8 W SON 4.8 12 6 10 6 0 • 4 
Mar. 65.2 47.8 56.5 82 42 1.91 2.36 0.0 65 67 6.3 W S4W 5.1 12 8 11 , 0 · 5 
Apr. 66.8 51.5 59.2 88 46 0.96 1.88 0.0 58 61 6.6 WSW 51 N 5.4 10 9 11 4 0 · 3 
M.y 68.9 55.3 62.1 79 49 0.30 0.56 0.0 61 62 6.5 WSW 39 N 5.0 11 9 11 1 0 0 2 
June 71.5 57.8 64.7 82 53 0.07 0.07 0.0 73 70 6.2 WSW 28W 4.7 9 11 10 · 0 0 2 

July 74,4 60.8 67.6 92 58 T 0.05 0.0 69 71 5.9 WSW 25 W 4.0 11 13 7 1 0 · 2 
Aug. 75.0 61.3 68.2 83 59 0.02 0.21 0.0 73 74 5.8 WSW 29 SE 4.1 11 13 7 • 0 · 3 
5ep. 74.6 58.7 66.7 101 57 0.21 '-'" 0.0 66 " 5.4 WSW 23 SW 3.9 13 11 6 1 0 · 5 
DoL 72.3 54.5 63.4 106 46 0.43 1.21 0.0 58 66 5.2 W 40 N 4.3 13 10 8 2 0 · 6 
Nov. 70.2 48.4 59.3 89 43 1.10 2.91 0.0 59 !" 5.0 W 48N 4.2 15 8 7 3 0 · 7 

"", 65.9 45.3 55.6 88 38 2.61 3.01 0.0 57 67 5.0 W 43S 4.6 12 9 10 6 0 · 7 

Year 69.3 5"2.4 "'.9 106 36 12.37 6.19 T 62 66 5.7 W S4W 4.6 141 115 109 1. 0 3 52 
-'---

C.P.7 
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SAN FRANCISCO, CALIF. (International Airport) 37"37'N., 122"23'W. EleVation (ground) 8 feet. WB-1961 

Air temperawre Precipitation Humidity Wind 
Mean number of days 

(oF.) (inches) (percent) (knm·~) 

~ I Sunrise 
Normal Extreme to sunset 

• • " = ~ • ~ 

~ ~ t~ ~ " e • • • e ~ ~ ~ e ... ~ = • >= 0 0 

~ e , 
K: ... 8. ~ 8 e e e i, i ;; ~ i ~ ~ IF.9 8" ~ 
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~15 ~::; ~ " ~ s e E • ~ e u o. ~S 0 .8' E ~ .. E !I. a~ , . 'il ,,~ iil-5 " ~ "E "E " 

, • • • E~ " = • • ~ ~u • 
1 ~ E ~ l "- • u -~ ." =s ~ 

~ ~ ";:: .5 .= ~ ~ 

~ 8 8 0 = > • ~~ u. · " ., , .- = > 
" § 0 8 • . " " = .= iJ " .. ~- 2q , • 
1\ 1\ • • ~ • S • "- ,,; £fil ". .!! F • 

" '" '" " ;; " ~~ U ~q ~- :c 

(.) 34 34 34 34 22 22 34 34 24 20 34 34 34 34 34 34 24 

Jan. 55.8 39.9 47.9 72 24 3.47 2.07 T 78 69 6.0 WNW 52 SW 6.2 8 9 14 li 0 · 4 
Feb. 58.9 42.6 50.8 78 " 3.44 2.31 T 75 68 7.4 WNW 54 SW 5.8 9 7 12 10 0 · 3 
Ma<. 61.3 44.2 52.8 85 30 2.44 2.11 T 69 66 8.9 WNW 45NW 5.6 10 9 12 9 0 • 1 
Apr. 62.8 45.4 54.1 88 31 1.29 2.66 0.0 69 68 to.4 WNW 42W 5.2 li 10 9 6 0 • • 
May 65.3 47.8 56.6 94 36 0.40 1.54 0.0 67 67 11.5 W 49W 4.7 13 10 8 3 0 • · Juoo 68.9 50.4 59.7 106 41 0.13 0.49 0.0 66 65 12.3 W 42W 3.7 17 8 5 1 0 · · 
July 69.2 51.5 60.4 104 43 0.01 0.15 0.0 69 66 12.0 NW 43 W 3.1 20 8 3 • 0 · · Aug. 69.6 51.6 60.6 92 42 0.01 0.21 0.0 70 68 11.2 NW 39 WNW 3.5 19 9 3 • 0 • • 
Sep. 72.2 51.7 62.0 102 38 a.ll 2.30 0.0 68 63 9.6 NW 425 3.1 18 9 3 1 0 • 1 
Qct. 69.4 49.3 59.4 95 34 0.92 1.57 0.0 69 64 8.0 WNW 44 SW 4.0 16 9 6 4 0 • 2 
Nov. 64.1 44.7 54.4 84 25 1.62 1.63 0.0 72 65 6.0 WNW 48 SSW 5.1 12 9 9 6 0 • 3 
""c. 56.9 41.6 49.3 75 20 3.59 3.33 T 77 70 5.6 WNW 465 6.0 9 8 14 10 . • 5 

Year 64.5 46.7 55.6 106 20 17.43 3.33 T 71 67 9.0 WNW 54 SW 4.7 162 105 98 62 . 2 21 

EUREKA, CAllF. (Post Office Building) 4O~48·N •• 124c lO'W. Elevation (ground) 43 feet. WB-1961 

Air temperature Precipitation Humidity Wind 
(OF.) (inches) (percent) (Knots) Mean number of days 

Normal Extreme 
~ i Sunrise 

[0 sunset • • " = '!l ~ 

~ 
~ i:i ~ • • E e ~ ~ • • " " ~ e ~ ~ 

~3 • > § 0 0 , 
i ;; 8. ~ § E E 

i ~ s i ~ 8· 1 ~ .. B E • ~ Eu "0. ~B ~ 15 m s ~ ~ • -ll ~ = 0 
E ~ " 

, 
~.g 

, . 
" 0 

,,~ <e.g 2 

'" 
~ 

~ 
E~ =- · ~ ~ ~u • 

1 ~ ~ 8 ~ ~ 0 -~ .~ 0" " -E ~ -.5 i.5 ~ ~ 

8 i):rl u. • , 0 > 
" ~ • ~] · " ~- , • • " = • 0 • .. gq CI 1\ • • 0 0 • "~ · , 0 F • 

" " '" '" Z " ~ ~ ~~ ". ~ . ". .!! u £q ~- :c 
. 

(.) 51 51 51 51 51 51 51 51 19 51 51 51 51 51 51 51 

Jan. 53.6 40.8 47.2 75 25 6.'" 4.42 0.2 6.1 5E 475 40 7.3 6 6 19 17 . 1 4 
Feb. 54.6 42.2 48.4 85 27 5.65 4.88 T 6.3 5E 42 SW 44 7.3 6 6 16 14 0 1 3 
Mar. 55.0 43.2 49.1 78 29 4.64 3.09 T 6.6 N 42 SW 49 7.4 6 8 17 15 0 · 2 
Apr. 56.0 45.2 50.6 79 32 2.88 2.38 T 7.0 N 43N 53 7.2 6 9 15 12 0 · 2 
May 57.7 48.1 52.9 84 37 1.82 2.23 0.0 6.9 N 35 NW 54 7.0 7 10 14 9 0 · 1 
Ju~ 60.2 51.0 55.6 85 41 0.66 1.73 0.0 6.4 N 34 NW 57 6.4 8 10 12 5 0 · 2 

July 60.6 52.2 56.4 76 45 0.09 1.18 0.0 5.9 NW 30 N 51 6.6 6 12 13 2 0 · 3 
Aug. 61.3 52.7 57.0 73 44 0.11 0.89 0.0 5.0 NW 30 N 46 7.0 5 11 15 2 0 · 5 
Sep. 61.5 SO.9 56.2 85 41 0.67 1.18 0.0 4.8 N 38 N 52 5.9 9 9 12 5 0 · 7 
Qc,. 60.0 4804 54.2 82 34 2.70 5.83 0.0 4.9 N 37 SW 48 6.5 9 8 14 9 0 · 9 
Nov. 57.8 44.8 51.3 77 29 4.64 4.55 0.0 5.1 5E 375 ., 7.1 7 7 16 12 0 1 7 

""c. 55.0 42.2 48.6 70 22 6.09 4.17 T 5.6 5E 495 39 7.5 6 7 18 15 0 1 4 

Year 57.8 46.8 52.3 85 22 36.15 5.83 0.2 5.9 N 495 49 6.9 81 103 181 li8 . 4 49 

C.P.7 
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ASTORIA, OREG. (Clatsop County Airport) 46°Q9'N., 123°53'W. Elevation (ground) 8 feet. WB-1961 

Air temperature Precipitation Humidity WI"" 
Mean number of days (0,f'.) (inches) (percent) (knots) 

Normal Extreme 
~ 

Sunrise 
to sunset 

.; 0 

" c 
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u :s "~ 0 • E e ~ <1i ~o 
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(.) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

Jan. 44.0 36.1 40.1 65 15 10.66 3.55 1.7 84 80 7.' E 8.5 3 3 25 24 I 1 • Feb. 48.4 37.S 43.1 67 20 9.44 2.86 0.1 82 77 7.5 ESE 8.5 2 3 23 21 0 • 2 
Mar. SO.8 39.8 45.3 68 24 8.27 2.66 1.3 77 7l 7.3 SE 8.2 3 • 24 22 1 1 2 
Apr. 55.1 44.2 49.7 83 29 5.15 1.34 T 74 70 7.0 WNW 8.0 • • 22 18 0 · 3 
M.y 58.11 48.2 53.5 86 30 3.53 1.61 0.0 73 69 6.9 NW 7.8 3 8 20 16 0 1 2 
June 63.2 52.0 57.6 93 38 2.66 1.66 0.0 75 7l 6.8 NW 7.8 3' 6 21 15 0 1 1 

July 66.7 54.8 60.8 100 42 1.07 1.43 0.0 75 69 7.3 NW 6 •• 6 11 14 7 0 1 I 
Aug. 67.6 55.9 61.8 82 43 1.45 1.64 0.0 77 7l 6.6 NW 6.6 6 11 14 9 0 • • 5op. 66.8 53.8 60.3 92 37 3.04 2.63 0.0 7S 70 6.2 SE 6.' 9 6 15 11 0 1 5 
Ocl. 59.2 49.0 54.1 78 30 7.15 3.47 0.0 81 75 6 .• SE 7.3 6 6 19 18 0 1 6 
Nov. 51.6 42.6 47.1 66 15 10.36 3.48 0,.3 82 77 7.3 SE 7.8 • 5 2i 18 · I • 0.0. 46.7 38.6 42.7 62 22 13.21 3.03 0.3 86 81 7.7 ESE 8.7 2 3 26 22 · I 6 

y~, 56.6 46.1 51.4 100 is 75.99 3.55 3.7 78 73 7.0 SE 7.7 51 70 24. 201 2 9 40 

PORTLAND, OREG. (Customhouse Building) 45"32'N., 122"4Q'W. Elevation (ground) 30 feet. WB-I961 

Air temperawre PreCipitation Humidity Wind 
Mean number of days (OF.) (inches) (percent) (knots) 

~ 
Sunrise 

Normal Extreme [0 sunset 
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(.) 59 59 59 59 21 21 2i i3 i3 i3 12 i3 i3 i3 13 59 59 21 19 

Jan. 44.2 34.7 39.5 65 6 5.43 4.61 5.2 81 77 9.0 ESE 47S 22 8.5 3 3 25 19 2 · 3 
Feb. 49.5 38.0 43.8 68 7 4.87 2.67 1.7 80 69 7.6 ESE 53 SW 30 8.5 2 3 23 16 1 • 2 
Mar. 55.6 41.1 48.4 83 22 4.15 2.50 0.6 7l 6i 7.3 ESE 43S 34 8.5 2 • 25 17 · • 2 
Apr. 62.2 44.9 53.6 93 30 2.43 1.96 0.1 67 5. 6.2 NW 52S 47 7.5 5 5 20 14 · I I 
M.y 68.6 49.6 59.1 99 36 1.87 1.83 T 66 54 5.6 NW 36 SW 48 7.3 • 7 20 12 0 2 · June 73.1 54.4 63.8 102 41 1.62 2.16 0.0 66 .9 5.6 NW 35SW 48 6.9 6 6 is 9 0 1 · 
July 79.2 57.8 68.S 107 43 0.42 1.32 0.0 62 46 6.3 NW 27 S 69 •. 3 14 9 8 3 0 I • 
Aug. 78.8 57.9 68.4 [02 44 0.61 1.29 0.0 65 48 5.7 NW 25SW 6i 5.2 11 10 10 • 0 [ • 
5op. 73.4 54.4 63.9 102 35 1.83 2.88 0.0 67 SO 5.1 NW 33 SW 58 5.7 10 8 12 7 0 I 3 
Ocl. 63.5 48.7 56.1 90 29 3.53 2.43 T 79 66 5.' ESE 43 SW 38 7.2 5 7 [9 12 0 · 7 
Nov. 52.7 41.7 47.2 7l 15 6.05 4.43 0.1 82 74 6.9 ESE 49 SW 32 8.0 • • 22 17 • • 6 
0.0. 46.8 37.9 42.4 65 3 7.10 5.01 1.2 84 79 8.3 ESE SOS 21 9.0 [ 3 27 19 • · 5 

Year 62.3 46.8 54.6 107 3 39.91 5.01 8.9 73 6i 6.6 NW 53 SW '5 7.2 67 69 229 152 3 7 29 

C.P.7 
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TATOOSH ISLAND, WASH. 48~23·N .• 114°44'W. Elevation (ground) 101 feet. WB-1961 

---
Air temperature Precipitation Humidity Wind 

(OF.) (inches) (percent) (knot ;) Mean number of days 

" 
Extreme ~ 

, Sunrise 
Normal '0 sunset 
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(.) 59 59 59 59 44 59 30 22 59 51 55 59 59 59 59 59 59 59 

Jan. 44.9 39.0 42.0 6. 14 10.19 3.67 3.6 82 83 17.5 E 765 26 8.0 • 4 23

1 

22 1 1 1 

Feb. 46.5 39.S 43.2 6. 16 8.70 4.57 1.5 81 80 15.4 E 73 NE 35 7.5 5 4 19 18 · · 1 
Mar. 48.3 41.0 44.7 69 25 7.82 4.76 1.0 81 80 13.6 E 79E 39 7.5 5 6 20 20 • · 1 
Apr. 51.5 43.5 47.5 75 33 5.23 3.70 T 80 80 11.7 W 63 SW 44 7.3 5 7 18 17 0 · I 2 
Mo, 54.8 46.9 50.9 81 36 3.31 2.22 T 82 81 10.0 W 575 46 7.2 5 8 18 14 0 · 3 
June 57.7 50.2 54.0 84 43 2.58 2.75 0.0 86 84 8.7 5W 615 4S 7.2 • 8 18 12 0 · I 5 

July 59.2 51.7 55.5 88 44 1.99 3.72 0.0 89 87 8.7 5 465 48 6.8 6 8 17 10 0 • 

I 
11 

Aug. 59.5 51.9 55.7 78 4S 2.01 2.30 0.0 90 90 8.5 5 51SW 44 7.0 5 8 18 10 0 · 16 
Sep. 58.7 50.2 54.5 80 40 3.64 3.79 0.0 87 86 9.7 5 59 NE 47 6.5 7 7 16 11 0 · 10 
Qc,. 55.5 48.2 51.9 77 33 8.72 5.91 T 85 85 12.9 E 63 5 38 7.0 6 7 18 17 0 1 6 

Nov. 50.6 44.1 47.4 68 19 9.52 4.38 0.' 83 84 15.8 E 825 27 7.9 3 5 22 21 · 1 2 
nec. 47.1 41.1 44.1 61 20 12.04 4.03 0.8 83 84 17.1 E 745 24 8.0 3 5 " 23 • 1 1 

Year 52.9 45.6 49.3 88 14 75.75 5.91 7.3 84 84 12.5 E 825 .0 7.3 58 77 230 195 3 5 59 

SEATILE. WASH. (Federal Office Building) 47"36'N .. 122°20'W. Elevation (ground) 14 feet. WB-1961 

---- ------- ---r _. 
Air temperature Precipitation Humidity Wir: 

(OF.) ( inches) (percent) (kno .) Mean number of days 

Normal Extreme 
Sunrise 

§ to sunset 

• • 0 
0 

~ • ~ ~ ." ~ ° e e ~ • " • • • • e C< ~ ~ 0 0 , , • N 
~ C< ~.9 • ~ e 

~ ~ 0 • .5 ~ g; & 8~ 
~ 5 E e 

I ~ ~ '8 ~ 5 ~ " S s E ° ~ e u '0 ° ~s .~ 5 
~ • ~ .. E [ § g " e e i 

, .; 
, . .~ .::: ~'5 • 

"E "E .. • E·!:: 
u 0 .~ ~ " t ~ e ~ I 

~ '@'':: ~:E: " 
~ 

~ 
.s- g ;; .5 ~ ~ g § § 8 , ~ ~ .-~ u • 0'-

"2 0 > 

" ~ • 8 ~~ · , •• • i:j .... 
00 

, • 
1\ ~ ~ 8 • I .. -.':: 0 0 .- 0 

~ ~ . ~ . ~. u ~ 
o • .= "' '" • ~ ~~ ~" ~- ~ 

1--- ------

-' 

(.) 28 28 28 28 22 22 11 12 28 28 24 24 24 24 28 28 24 

Jan. 45.2 36.2 40.7 66 11 4.49 2.46 '.7 80 73 
I 

6.8 5 55SW 28 8.0 3 5 23 19 2 · Feb. 48.8 38.1 43.5 70 12 3.74 2.69 I.. 77 68 7.0 5 565 33 7.7 3 6 19 16 · · Mar. 53.4 40.5 47.0 75 22 3.06 2.32 0.8 70 59 7.5 5 52SW 42 7.' • 8 19 16 0 · Apr. 59.4 44.1 51.8 87 31 1.94 1.53 T 63 52 7.2 S 565 47 6.9 5 9 16 13 0 · Mo, 65.6 4S.9 57.3 92 35 1.61 1.35 0.0 62 50 6.7 5 39SW 52 6.4 7 10 14 11 0 l' 
June 70.2 53.4 61.S 100 4S l.25 l.OS 0.0 63 51 6.6 5 47SW 49 6 .• 7 8 15 9 0 11 

July 75.1 56.1 65.6 100 48 0.52 1.22 0.0 62 .6 6.3 NNW 33 SW 63 '.9 12 10 9 5 0 1 
Aug. 74.2 56.2 65.2 97 48 0.S7 0.79 0.0 67 50 5.9 NNW 30 SW 56 5.3 10 10 11 6 0 1 
Sep. 68.S 53.2 61.0 92 42 1.56 1.91 0.0 71 56 5.6 SSE 4S SW 53 5.6 9 8 13 8 0 1 
Qc,. 60.5 4S.2 54.4 78 30 3.0S 1.97 T 79 68 5.9 55E 555 36 7.2 5 8 18 14 0 1 
Nov. 51.8 42.1 47.0 70 13 •. 46 3.20 0.8 81 75 6.2 S5E 50SW 29 8.0 3 6 21 17 • · nec. 47.3 38.9 43.1 65 21 5.34 3.31 0.7 83 77 6.6 55E 52 SW 24 8.1 3 5 23 19 • · 
Year 60.0 46.3 53.2 100 11 31.92 3.31 8.' 72 60 6.5 5 565 4S 6.8 71 93 201 153 3 6 

C.P.7 



APPENDIX 283 
HONOLULU, HA WAIl (Federal Building) 21 c 19'N., 157°S2'W. Elevation (ground) 12 teet. WB-196l 

Air temperature Precipitation Humidity Wind 
Mean number of days (oF.) (inches) (percent) (knots) 

Normal Extreme 

~ I 
Sunrise 

[Q sunset • • • 0 , 
~ ~ 

~ ~ t i ~ • e e • 0 • 
~ • &0 

0 0 

S S 0 ~ ~ i;; 0 > 0 e i • .. ., !E 8. 
8 • 

~ • e ai ~ ~ o£ 
~ ·0 

:~ ~ s e E. §ii "0. ];'S .~ )3 m ~ ~ ~ e :§ " ] ~ E E ~ W 0 " ~~ Cil'fj S 
~ 1: 1: • " "; "0 5:5 0- o ~ ~ ~u • ~ ~ E l 0 .~ 

• ·w • ~ ~ - . .. § ~ § " " ~ 
8 8 • 8 8 • ~~ ~~ u 0 

• u 
0 t: 0 u_ • ·W 

~ • • .' • 11 ~- gq :; 8 8 • • 0 ~ • 
:; " • 0 

:;. 0 ,!! ~ '" '" " " " " ~ . ~q ~- ~ 

(.) 39 39 39 39 " 15 12 12 10 9 15 12 12 
121 39 39 12 12 

Jan. 76.7 67.2 72.0 83 57 4.31 . 8.06 0.0 80 61 8.7 ENE 58 SW 66 5.2 11 12 8 12 0 1 0 
Feb, 76.7 67.2 72.0 82 58 2.49 8.07 0.0 78 61 9.6 ENE 55 W 63 6.0 7 12 9 12 0 1 0 
Mar. 76.8 67.6 72.2 83 58 2.30 17.41 0.0 74 58 10.0 ENE 51 SE 73 5.8 8 14 9 13 0 1 0 
Apr. 77.7 68.8 73.3 83 59 2.05 7.98 0.0 71 " 10.6 ENE 35 NE 73 6.1 7 12 11 12 0 · 0 M., 79.5 70,6 75.1 84 64 1.01 2.14 0.0 69 56 11.2 ENE 30 E 73 6.0 8 13 10 11 0 ;1 0 
June 81.3 72.4 76.9 86 64 0.63 0.81 0.0 68 56 11.6 ENE 34 E 75 5.5 7 17 6 11 0 0 

July 82.2 73.5 77.9 87 68 0.86 1.22 0.0 69 " 11.9 ENE 30 E 77 5.1 9 18 4 13 0 gl 0 
Aug. 82.S 74.1 78.5 88 68 1.09 2.53 0.0 70 " 12.2 ENE 4S SE 76 5.2 8 17 6 13 0 0 
5op. 82.9 73.7 78.3 88 69 1.34 6.02 0.0 70 55 10.3 ENE 30 NE 77 4.9 10 15 5 12 0 'I 0 
Oct. 82.0 72.9 77.5 87 66 2.28 7."" 0.0 72 58 9.6 ENE 35 SE 72 5.5 8 14 9 12 0 1 0 
Nov. 79.7 70.7 75.2 86 " 2.08 6.18 0.0 74 61 9.9 ENE " NE 67 5.5 8 13 9 13 0 1 O· 
[)e,. 77.7 68.9 73.3 85 59 3.48 6.54 0.0 75 61 9.9 ENE 51 NE 61 5.4 9 13 9 14 0 1 0 

Year 79.7 70.6 75.2 88 57 23.92 17.41 0.0 73 58 10.4 ENE 58 SW 71 5.5 100 170 95 148 0 5 0 

HTW, HAWAn, (General Lyman Airport) 19Q43'N., 155Q 04'W. Elevation (ground) 31 feet. WB-1961 

Air temperature Precipita[ion Humidity Wind 
(OF.) (inches) (percent) (knots) Mean number of days 

Normal Extreme .. Sunrise 
to sunset • B 

• • • 
~ 

~ ~ ~ · ~ • ~ e I I • • 0 • • S • ~ e ~ ~ ~.§ 
0 • • 0 0 E .. 8. > 0 ~ • E e • s ai ~ ~ ~ 8 • -g • ~ ~ ~ ~ " . ~ S s e • ~ § E ];'s 0 .0 £' • ~ ~ E E ~ s 6 o. e e :§ 0 " ~~ "iOtl • ~ 1l " • :a'E .§~ 
W 0 •• • 1 " e • ~ '" .'0 · ~ 

~ ~u 
~ ~ ~ 

~ 8 8 e ~ i • 8. 1 ~ .S ;,".5 • " • • a 
~ t~ :='2 • I ~ a ~ • • :l • • a • .. • • • .- gq ~ • " '" '" :; ~ " ~ ~:a :;. £iil ". U If. " ~q ~- ~ 

(.) 15 15 19 19 12 12 12 12 11 15 15 15 15 19 19 16 16 

Jan. 78.4 62.4 70.4 89 55 14.13 9.94 0.0 80 67 6.5 5W 46 6.8 5 11 15 19 0 · 0 
Feb. 79.0 62.4 70.7 88 55 9.48 13.41 0.0 82 69 6.8 5W 41 7.1 3 10 15 19 0 2 0 
Mar. 78.5 63.1 70.8 88 55 15.72 9.18 0.0 81 67 6.8 SW 41 7.7 2 10 19 23 0 1 0 
Apr. 79.2 64.0 71.6 87 " 13.27 9.39 0.0 82 69 6.5 WSW 33 8.2 1 7 22 25 0 1 0 
Mo, 81.1 65.1 73.1 85 58 9.00 5.94 0.0 81 69 6.3 WSW 31 8.2 1 9 21 25 0 • 0 
June 82.5 66.3 74.4 88 60 6.75 2.25 0.0 79 65 6.3 WSW 42 7.5 2 11 17 24 0 • 0 

July 82.6 67.0 74.8 88 62 9.89 5.42 0.0 82 67 6.3 WSW 44 7.6 1 12 18 28 0 · 0 
Aug. 83.1 67.7 75.4 93 63 11.92 9.27 0.0 83 70 6.3 WSW 38 7.9 1 9 21 27 0 · 0 
5op. 83.0 67.5 75.3 92 62 10.42 6.02 0.0 80 66 6.2 WSW 41 7.1 2 12 16 24 0 , 0 (k,. 82.2 66.8 74.5 91 62 11.02 8.88 0.0 81 68 6.0 SW 40 7.4 2 11 18 25 0 1 0 
Nov. 80.3 65.7 73.0 88 58 12.39 15.59 0.0 83 71 5.8 WSW 32 7.6 2 9 19 24 0 1 0 
[)e,. 78.8 64.0 71.4 85 " 15.99 10.50 0.0 82 71 6.4 SW 37 7.4 3 10 18 24 0 · 0 

Yu, 80.7 65.2 73.0 93 55 139.98 15.59 0.0 81 68 6.3 WSW 39 7.5 25 121 219 287 0 6 0 

C.P.7 
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LIHUE, HAWAII (Lihue Airport) 21 0 59'N., 159°Z1'W. Elevation (ground) 115 feet. WB-1961 

Air temperature Precipitation Humidity Wind 
(oF.) (inches) (percent) (lenots) Mean number of days 

NOrmal Extreme ] I 
i Sunrise 

to sunset 

" - 0 I 0 

~ • ~ ~ t ~ 0 ~ e e ~ • 0 

~ 0 
• - 0 • 

~ ~ E ~ ~ • 0 e 0 0 .. ~ ~ g.£ 8. > § ~ § e e e e ~ j .S i ~ ~ ~ 8· ~ 

t s -.. .~ 
.,. s e 

0 ~ e" °0 ~~ ~ .~ 5 ~ ~ • ~ 

* E E !I. :3 § e ~ 0 o 0 "5:5 til '5 -~ ~ " • E·!:: -0 0 
~ e • ~ "re 0 .• •• ~ .. ~ ~ e , 0 .• ~ O~ 0- - € ~ T;'5 - 0 ~ 

~ 

~ § 8 8 - •• 8 i'S ~'2 
v. . - • 0 >- > 

~ ~ 
• :! .~ - 0 

o 0 0 il t~ gq 0 • a a ~ 
0 0 0 ~ 0 £ijl ~. G 8! F 0 

'" '" z '" ~ ~ ~~ ~ . ~- ~ 

(.) 11 11 11 12 12 12 11 11 11 11 12 11 11 11 11 12 11 12 

Jan. 77.4 62.7 70.1 8. 53 6.23 11.09 0.0 84 67 8.9 ENE 31 sw 51 5.9 8 12 11 15 0 1 0 
Feb. 77.7 62.5 70.1 86 53 4.44 7.28 0.0 82 67 10.0 NE 30 E 51 6A 6 11 11 16 0 1 0 
Mar. 77.7 63.5 70.6 85 51 4.07 4.74 0.0 79 65 9.9 NE 31 N 50 6 .• 5 I' 12 16 0 1 0 
Apr. 78.2 65.7 72.0 87 56 3.03 1.50 0.0 76 66 lOA NE 25 NE 47 7.1 • 12 14 15 0 • 0 M., 79.S 68.3 74.1 85 59 2.51 3.30 0.0 75 65 10.8 NE 43 NE 53 6.9 3 14 14 16 0 • 0 
June 81.2 71.1 76.2 88 64 1.65 0.80 0.0 75 65 10.9 NE 26 NE 61 6.6 3 15 12 17 0 0 0 

July 82.4 72.4 77.4 88 65 1.87 5.04 0.0 76 65 10.9 Ne 27 NE 6! 6.5 3 18 10 20 0 • 0 
Aug. 83.3 72.9 78.1 89 66 2.27 5.43 0.0 76 66 11.2 NE 63 NE 6! 6.7 3 16 12 19 0 • 0 
Sep. 83.6 72.0 77.8 89 65 2.20 1.98 0.0 77 65 9.7 NE 26 NE 68 5.8 6 16 8 16 0 1 0 
Oct. 82.6 70.3 76.5 9U 63 4.63 4.99 0.0 79 67 9.3 NE 28E 59 6.2 5 I' 12 19 0 1 0 
Nov. 79.7 67.5 73.6 86 57 4.24 11.20 0.0 81 69 lO.2 NE 375 52 6 .• • 14 12 18 0 1 0 
"'c. 77.8 65.2 71.5 85 52 5.35 5.40 0.0 80 68 9.9 NE 50 NE 49 6.5 5 I. 12 18 0 1 0 

Year 80.1 67.8 74.0 90 51 42.49 11.20 0.0 78 66 lO.2 NE 63 NE 55 6.5 55 170 140 205 a 8 0 

C.P.7 
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MEAN SURFACE WATER TEMPERATURES AND SAUNITIES 

Jo~ P"'. Mar, .... pr, Mo, J~e July Aug. Sep,- "',. Nov. D~. Mean 

Statton Years Temp. Sol. Temp. Sol. Temp. Sal. Temp'l Sal. Temp. Sal. Temp. Sol. Temp. Sol. Temp. Sol. Temp. Sol. Temp. Sol. Temp. So,. Temp. Sal. remp. 0p °1. 0p "I. OF °1. OF 0/ ... of °1. of °1. of °1. OF °1. of °1. 0p °1. 0p °1. OF ·/0. OF 

>an Diego, Calif ............ • 56.2 33.2 56.7 33.2- 58.2 33.3 59.3 33.5 62.5 33.7 64.0 33.8 67.2 34.1 67.3 34.0 65.1 33.8 63.0 3:U 59.7 33.6 58.1 33.3 61.4 
32042'N., 117014'W. 

La Jolla, Calif ................ 
32052'N., 117015·W. 

47 57.2 33.6 57.0 33.5 58.0 33.5 59.8 33.6 62.7 33.6 65.3 33.7 68.0 33.7 69.2 33.7 66.7 33.6 64.3 33.6 61.3 33.6 59.0 33.6 62.4 

Los Angeles (Outer 39 56.7 33.2 57.2 33.1 58.1 33.3 59.4 33.5 61.1 33.6 63.8 33.7 66.0 33.7 66.'1 33.7 65.7 33.7 64.2 33.6 33.6 58.6 33.5 61.6 
Harbor), Calif. 

33043'N., 118°16'W. 

Santa Monica. Calif. ..... " 17 56.2 33.5 56.3 33.5 56.9 33.6 58.7 33.7 60.3 33.8 63.6 33.8 66.5 33.8 67.3 33.7 65.9 33.7 63.2 33.6 60.1 33.6 57.9 33.6 6Ll 
340oo'N., 11B030'W. 

II.vila Beach, Calif.. ...... 17 53.7 33.5 53.5 33.1 53.2 33.6 53.9 34.0 54.7 34.0 56.6 
3SoW'N., 120044'W. 

34.1 58.8 34.1 59.6 34.1 59.3 34.0 58.1 33.8 56.1 33.6 54.8 33.6 56.0 

San Francisco (Ft. Point), .. 50.B 28.8 S1. 7 27.2 53.1 26.7 54.5 27.1 55.6 2B.0 57.3 28.9 58.7 31.0 59.6 32.0 60.2 32.4 59.0 32.1 55.5 30.7 52.4 JO.3 55.7 
Calif. 

37048·N .. 122028'W. 

II.lameda. Calif.. ............. 2J SO.S 24.1 53.2 21.7 56.9 21.2 61.4 22.1 64.3 23.5 67.4 
37047'N .. 122018'v.-. 

25.2 69.1 27.7 69.0 29.4 68.4 30.3 64.1 29.7 57.6 28.6 52.7 26.9 61.2 

::::rescent City. Calif.. 27 49.5 28.5 50.0 27.8 50.4 28.5 51.4 29.4 52.9 30.6 54.6 
4l045'N .. 124012'W. 

31.4 56.2 32.4 57.5 32.5 56.4 32.5 53.9 32.1 51.8 JU.7 50.4 29.7 52.9 

II.storia (Tongue Point), JB 40.4 1.6 41.8 0.9 45.7 0.6 51.4 0.3 56.5 0.3 60.8 0.3 66.2 0.' 67.4 0.8 64.2 1.7 57.5 2.6 4B.9 2-' 43.6 2.0 53.7 
Oreg. 

46013'N., 123046'W. 

Tokeland, Willapa Bay, 5 44.6 20.1 44.0 21.7 47.9 21.2 51.4 21.6 55.8 23.7 60.5 23.8 63.3 26.3 63.6 28.9 60.3 29.0 55.9 28.8 49.9 26.0 46.8 23.7 53.7 
Wash. 

J t6042'N., 123058'W. 

~aymond, W!llapa Bay. 7 44.2 6.4 45.0 6.8 48.2 5.9 53.5 59.8 8.8 64.2 ll.5 68.5 15.8 6B.4 20.8 64.7 19.5 58.3 17.9 48.9 11.4 46.0 8.0 55.8 
Wash. 

46041'N., 123045'W. 

~eah Bay, Wash ............. 
4B022·N .. 124037W. 

27 45.2 30.4 45.3 30.3 46.2 30.7 48.6 30.8 51.3 31.2 53.0 31.4 53.2 32.1 52.S 32.3 52.2 32.3 51.1 31.8 49.0 31.1 47.0 30.4 49.6 

:ieattle (ElHott Bay), 40 47.S 28.2 46.7 28.1 46.7 27.6 47.9 27.1 SO., 27.1 53.2 27.5 55.3 28.5 55.8 29.1 55.2 29.7 53.8 29.8 51.5 29.4 49.4 28.9 51.1 
Wash .. 

H 036·N.122021·W. 

Friday Harbor. Wash~, .... 
t8033'N .. 1230OO'W. 

17 45.4 30.3 44.8 30.3 45.2 30.4 46.6 30.4 48.5 30.3 50.3 30.1 51.7 ' 29.8 51.9 30.2 51.0 30.4 49.6 30.8 4S.1 30.7 46.9 30.4 48.3 

iclilo, HawaIi ................. 16 70.7 24.6 70.7 24.1 70.3 23.3 70.6 22.5 71.1 22.1 72.0 
19044'N .. 155003·W. 

23.1 72.6 22.7 73.2 22.9 73.5 23.8 73.5 24.2 72. 7 2.43 71.5 23.7 71.9 

f-/onolulu, Hawaii ............ 18 76.0 34.2 76.0 34.5 75.') 34.5 76.6 34.8 77.6 34.8 78.7 
21 018'N .. 157052'W 

34.9 79.8 34.9 SO.2 34.9 SO.5 34.9 80.4 34.9 78.8 34.8 77.0 34.S 78.1 

Kaneohe Bay, Hawaii. 
2l026'N" 157048·W. 

6 73.1 34.5 72.9 34.4 74.0 34.0 75.2 34.4 77.0 34.6 79.3 35.0 79.4 35.0 80.0 35.0 79.6 35.1 79.1 .34.9 76.3 34.4 73.2 .34.4 76.6 

l>1idway Islands ........... 18 67.6 35.5 67.2 35.5 68.4 35.5 69.8 35.7 72.6 35.8 77.0 35.8 79.4 I 35.9 80.3 35.8 80.4 35.8 77.3 35.7 73.7 35.8 70.5 35.5 73.7 
2BoI3'N" 177022'W~_ 

_~_L.... 

%0: This symbol denotes the snlinity of sea water, and Is defined as th.e number of "rams of salts In I,OOU grams of sea water. For sea water temperatlJre and salinity in greater detail, see Coast and Geodetk 
Survey Publication 31-3, Surface Water Temperature and Salinity. Pacific OJast, North and South. America and Pacific Ocean Islands . 
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Light station 

Point Lorna, Calif. 
32°39. giN., 1l7°14.5'W. 

Ballast Point, Calif. 
32°41. 2'N., 117°14. Q'W. 

Los Angeles, Calif. 
33°42. S'N., 118°15. O'W. 

Point Vicente, Calif. 
33°44. S'N., 118°24. 6'W. 

point Hueneme, Calif. 
34°08. 7'N., 119°12.5'W. 

Anacapa Island, Calif. 
34°00. giN., 119°21. 5'W. 

Point Conception, Calif. 
34°26. giN., 120028.2'W. 

Point Arguello, Calif. 
34°34. 6 'N., 120°39. 2'W. 

San Luis Obispo, Calif. 
35"09. 6 'N., 120045.6'W. 

Piedras Blancas, Calif. 
35"39. giN., 121"17.1'W. 

Point Sur, Calif. 
36"18. 4'N., 121"54. D'W. 

Point Pinos, Calif. 
36°38. 2'N., 121"56.1'W. 

Pigeon Point, Calif. 
37"10. giN., 122°23.6'W. 

Point Montara, Calif. 
37°32.2'N., 122"31.1'W. 

Farallon, Calif. 
37"41. B'N., 123"00. 1 'W. 

San Francisco Lightship, Calif. 
37"45. D'N., 122"41. 5'W. 

Point Bonita, Calif. 
37"48. 9'N., 122"31. 7'W. 

Alcatraz. Calif. 
37"49. S'N., 122°25. 2'W. 

Carquinez Strait, Calif. 
38"04. 2'N., 122°14.6'W. 

Jan Feb Mar Apr 

82 7B 62 48 

46 45 32 25 

117 97 75 56 

59 65 54 47 

53 54 4B 64 

70 67 52 90 

50 H 33 42 

71 6l 57 62 

56 53 45 65 

96 95 72 92 

47 67 19 55 

49 60 49 56 

B6 B9 6B 71 

45 54 44 41 

142 125 90 77 

114 BB 59 46 

121 87 51 56 

52 43 14 14 

101 57 11 4 

\ \ 

HOURS OF OPERATION OF FOG SIGNALS 
(U. S. Coast Guard) 

12 Calendar years - 1950 thru 1961 

May 

20 

7 

33 

25 

52 

73 

47 

7B 

83 

110 

72 

4B 

65 

48 

90 

60 

60 

16 

2 

June 

43 

17 

46 

5B 

90 

111 

91 

121 

139 

155 

117 

103 

107 

B1 

13B 

9B 

B7 

27 

1 

, , 

Average 

July Aug Sept 

36 2B 99 

14 10 4B 

62 6B 105 

52 51 B3 

lOB 114 117 

142 142 129 

104 liB 102 

214 226 190 

21B 236 207 

224 240 20B 

241 232 163 

1B5 203 156 

206 196 1B 1 

147 154 115 

282 300 195 

204 211 143 

202 220 156 

65 76 51 

6 7 B 

\ 
'-

Oct 

115 

62 

127 

97 

liB 

143 

94 

163 

165 

196 

143 

153 

176 

12B 

202 

149 

155 

63 

3! 

"" ~ 

Pre - 1950 

Max. For Max. 
Nov nec Year 1 yr. Ave. yrs. 1 yr. 

95 110 B16 1291 423 32 859 

59 6B 433 660 224 40 619 

141 157 1084 1889 B05 32 2806 

91 106 7BB 1442 4B2 5 573 

72 79 969 1343 534 33 1008 

B9 BB 1196 1705 954 13 1707 

54 6l B40 1462 304 6l 647 

71 62 1376 2197 1014 44 1991 
§ 
Z 

'" 71 51 1389 1927 1106 57 2170 ;; 
109 93 1690 2167 1028 44 1604 

77 44 1307 1996 1048 59 1958 

9B 6B 1228 2321 756 9 1032 

117 94 1456 1963 B63 65 1889 

B4 60 100 1 1672 914 65 1325 

173 14B 1962 2479 9B4 65 1886 

123 125 1420 1809 1066 46 11:102 

126 139 1460 2220 1041 65 12134 

37 52 510 954 443 44 71H 

78 111 417 655 230 39 420 

~. \. \. 
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Light station 

Point Reyes, Calif. 
37"59.7'N"" 123"01. 3'W. 

Point Arena, Calif. 
38"57. 3'N., 123"44. 4'W. 

Point Cabrillo, Calif. 
39"20. 9'N., 123"49.5'W. 

Blunts Reef Lightship, Calif. 
40"26. 4'N., 124"30. 3'W. 

St. George Reef, Calif. 
41"50. 2'N., 124"22.5'W. 

Cape Arago, Oreg. 
43"20. 5'N., 124"22.5'W. 

Columbia River Lightship, Oreg. 
46"11. l'N., 124"11. O'W. 

Grays Harbor, Wash. 
46°54.5'N., 124°07.0'W. 

Destruction Island, Wash. 
47"40. 5'N., 124°29.1'W. 

Cape Flattery, Wash. 
48"23. 5'N., 124"44.1'W. 

Slip Point, Wash. 
48"15. 9'N., 124°14. 9'W. 

Ediz Hook, Wash. 
48"08.4'N., 123"24.1'W. 

Point Wilson, Wash. 
48"08. 7'N., 122"45.2'W. 

West Point, Wash. 
47"39. 7'N., 122"26.1'W. 

Browns Point, Wash. 
47"18.4'N .. 122"26.6'W. 

Burrows Island, Wash. 
48"28. 6'N .• 122"42. 7'W. 

Lime Kiln, Wash. 
48°31.0'N .. 123"09.1'W. 

Patos Island, Wash. 
48"47. 3'N .. 122"58. 2'W. 

Jan 

136 

108 

46 

91 

67 

16 

77 

273 

45 

92 

64 

37 

29 

2[ 

79 

22 

[2 

45 

Feb Mar Apr 

124 115 92 

103 62 68 

58 36 45 

88 70 71 

62 55 59 

28 21 33 

69 48 37 

208 159 143 

46 38 32 

77 61 62 

38 25 [7 

33 [7 20 

[8 [5 [4 

[8 5 5 

39 27 [3 

[2 [3 5 

8 7 3 

[7 [8 3 

HOURS OF OPERATION OF FOG SIGNALS 
<U. S. Coast Guard) 

12 Calendar Years - 1950 thru 1961 

Average 

May June July Aug Sept Oct 

119 162 360 395 253 243 

71 99 269 310 207 218 

49 78 239 258 178 165 

81 111 249 255 220 211 

62 121 235 258 201 196 

47 84 178 227 158 116 

26 53 60 90 78 80 

96 129 187 232 252 275 

41 63 110 131 100 73 

58 104 [60 219 146 11[ 

23 38 68 100 96 85 

[7 30 72 97 110 89 

[6 34 73 79 98 73 

7 4 [3 [7 45 44 

11 7 11 21 64 112 

7 19 45 64 73 63 

3 [0 11 23 43 48 

6 9 7 [4 44 67 

Max. 
Nov Dec Year 1 yr. 

179 [36 2314 2920 

169 128 1812 2417 

120 81 1353 1750 

152 118 1717 2328 

127 101 1544 1833 

67 41 1016 1467 

79 57 754 1052 

240 264 2458 3530 

68 66 813 1262 

85 98 1273 2721 

68 63 685 1298 

50 46 6[8 99[ 

45 24 5[8 802 

34 32 245 383 

82 94 560 868 

[9 [6 358 522 

23 5 [96 361 

44 33 307 653 

Pre - 1950 

For 
Ave. yrs. 

1493 65 

1199 65 

925 40 

1149 39 

865 57 

777 52 

647 55 

1308 20 

619 56 

769 65 

382 44 

492 46 

44[ 65 

390 62 

804 44 

446 43 

[94 30 

255 55 

--

Max. 
1 yr. 

2360 

1660 

1833 

1943 

1348 

1793 

1230 

2271 

1169 

1318 

855 

894 

833 

811 

1504 

1004 

408 

526 

~ 
~ 

~ 
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* Via inside passage 
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TRANS-PACIFIC DISTANCES 

June 15, 1963 

Figure at intersection of columns opposite ports 
in question is the nautical mileage between the 
two. Example: San Francisco, Calif., is 2091 
nautical miles from Honolulu, Hawaii. 
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COASTWISE DISTANCES 

SAN DIEGO, CALIF., TO CAPE FLATTERY. WASH. 

June 15, 1963 

Figure at intersection of columns opposite ports 
in question is the nautical mileage between the 
two. Example: San Francisco, Calif., is 6?2 
nautical miles from portland, Oreg. 
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6 
22 

3 
11 

5 
13 
33 
23 
37 
27 
40 
44 
75 

147 
52 
78 

107 
155 
197 

16 
7 

17 
11 
19 
39 
29 
43 
33 
46 
50 
81 

153 
58 
84 

113 
161 
203 

/ -" o ,~ 
'" 

22 
32 14 
27 8 
35 16 
54 36 
44 26 
58 40 
49 30 
62 43 
65 47 
96 78 

168 149 
73 55 

100 81 
129 110 
177 158 
219 200 

S"" 1<' 
l"ql]c' 

'J.sco 1'-. 

"'''J> 

SAN FRANCISCO BAY AREA DISTANCES 

CALIFORNIA 

June 15, 1963 

Figure at intersection of columns opposite ports 
in question is the nautical mileage between the 
two. Example: Sacramento, Calif., is 74 nauti­
cal miles from Napa, Calif. 

8%~~:~ II /1~1/~~ ~ ~ ~ ~ ~~ • ..., 0 OJ. <.0..;... ....." 
"}o>('..., 0-..., OJ ...... crt:?;' 'V 0 • .... ilQ:J 
""'"" :"010 a::. ii... .' ...... "V "J (-... is ef]t 01: I::'(}; __ ~ ...... <: , :J .r' (h" Q; ::".' 0&,.. 

9 11 
29 31 
19 21 17 28 
34 36 32 43 15 
24 25 21 33 8 22 
37 39 35 46 21 36 
40 42 38 50 24 39 17 
71 73 69 81 55 70 48 35 

143 145 141 153 127 142 120 107 103 
49 51 47 58 33 48 26 14 17 48 100 
75 77 73 85 59 74 52 40 44 75 127 27 

104 106 102 114 88 103 81 69 73 84 156 56 
152 154 150 162 136 151 129 117 121 132 204 104 
194 196 192 204 178 193 171 159 163 174 246 146 

t ( ( \ ~ \ 

~ 

i;; .. .. 
Z 

'" ~ 

\ 
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DISTANCES ON COLUMBIA RIVER SYSTEM 

June 15, 1963 

Figure at intersection of columns opposite ports 
in question is the nautical mileage between the 
two. Example: Astoria, Oreg., is 85 nautical 
miles from Portland, Oreg. 
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DISTANCES IN STRAIT OF JUAN DE FUCA 
tl:;' AND STRAIT OF GEORGIA 

!it/(J!it' /}j CAPE FLATTERY, WASH" TO SEATTLE, WASH" 
e !itoo:(!it' AND VANCOUVER, CANADA 

:',',,' e !it' 
fJ ~ ~·C· ;; St' February 21. 1959 

[..., CV <qf P co' • .; St' .; ~ t:r)!! rf/;rrj ! r.:::,' ~ • St' Figure at intersection of columns opposite ports 
4!~' :" ~::: ~ ~C'I:J r.,' '1 ~ ~. in question is the nautical mileage between the 

r.> 0 ~ ~. 'Cit C\> (J ~ ~ 1rJ' ,:::. ~. two. Example: Port Angeles, Wash.. is 69 
,,""'1 • 9:)..., ...... <ll' ~ "* . ....... ;:s: 
...... ,..,~ ~" ~ '::.,.' ~ t:: C'\)' 0 'S .... : .:- ...... ' nautical miles from Seattle, Wash. "11;" r. .".::-.. (lI , <ll'...... 7::t "II ¥~ ~ • ... ;:s: u ct, ::: •.• ; t:r) '!;Ii QO '::.,.' u r::: "V .,trJ ,,""" "§. .. ...... ' 

"'1< Stf:J . 1::::-' '1LI .... :xCV (rJ'!:Ii "V ;:s: 

ho 0 Q) ~;; ~ Ir,) rrJ'~' f'J CV ~ f:' C"-J' t:.. ~. 
't1< IZI" ....... .... r:::' • ...... CV • ;:s: 

10 ~ Cb f.., l\" £: 0 !t~.!t • "11 0"'" ~,....' .. • ..... ' 
~'I1<OPo.o~-:S:·/LI""'·:VI"I)··J ~;:s: 

10 20 ~ ~ .~!l : '? g~' .;; . !;:: ~ ~cv O' -f::' t:.. St' 
61 71 54 ::.. : l.., ~ ....; "" §~. ~. ::: ~:: o· 0 ~. I > 
62 71 55 19 tf: ~ 13' ~ '? ...... ?;' ~ • .' ~.::: ~ t ~. cc· 0 St' ::g 
86 96 79 32 34 ~ ~ ~ iJ ~"? :l ~ ;;. L,'::: : ~ '<J' ;; St' l:Ij 

100 110 93 46 48 16 ~:;; P li .... "7 .?;' .f . ~::: ' ~'V ,*' 'tf' ~ , ~' ~ 
104 114 97 50 53 21 10 4J:; go:; :;J ~ $~' r::~ ~ ! ~ -J::' ~«:J Cb' 0;,' 'tf ~ ~' ~ 
117 127 110 63 66 34 26 28 4 ~ ;; ff f2.> "'! :t~' ~ . ;:;: ~;:,c ~ c' ~ ~' 
111 121 103 56 59 27 19 21 16 r8:; 'eiC~ f2.> «:J Cb'.~' ~. 5"~ .6:,c ,1;0' 0 ~' 
124 134 116 69 72 40 32 34 30 14 rJ ~ i1fi' S ~ .Cb"~' 'f ~ .; ~ ! ~~ -J::' 0;,' 0; ~'~ 
123 133 115 68 71 40 32 34 29 14 8 ti:/!;o... 8 ~ E1."""t :$~' ,;. ~ ~ ~ : ~ I.r:i 0 ff~' 
131 141 124 77 80 48 40 42 38 23 14 13 '* ~ ~ ~~. tZI ~ ::q~' tI)'" tr ~ t Cb' 1;0' 0 ~ ~' 
143 153 136 89 91 59 52 53 49 34 25 25 29 0 ~ Xl ~ ~ "! -3~' Ii ~ 'if' ~ ~ 6:,1rJ :..~~' ~ 
168 178 160 113 115 84 75 78 73 59 50 50 50 34 e:: ~ ~ f1 8' '?' §~' ~Cb',~ § ~ ~ ~ f~' 

83 92 76 36 25 41 54 58 71 64 77 76 85 96 121 "';; '" F ,iJ -: 5 ()" .t::: g lI, 
87 96 80 37 30 30 44 48 62 54 67 67 76 86 112 12 .f;; 'j,::: ,f? 0"5'.§: ()::: 
93 102 86 42 36 30 43 47 49 54 66 66 74 86 llO 27 18 OJ;; q; i?t .Ei -. :J 5 ~" " 

108 117 101 54 50 43 57 61 63 68 80 80 88 100 124 37 28 17 ~: !,~' ~ '? t 5' 
112 121 105 65 55 59 72 76 80 83 95 95 104 ll5 139 35 37 36 38 ii'f;;: : ,::: (] ,,"': 
145 154 138 99 89 97 111 115 118 121 134 134 142 154 177 66 69 76 75 55 /2;;;: g ,-. 
139 148 132 93 82 91 105 109 114 116 128 128 137 148 171 60 60 70 71 48 48 I ::,;;;: 
141 150 133 95 83 92 106 110 115 117 129 129 138 149 173 62 62 71 72 48 36J 41J 

( ( ( t ( ( 
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HAWAII DISTANCES 

June 15. 1963 

Figure at intersection of columns opposite 
ports in question is the nautical mileage 
between the two. Example: Hila is 196 
nautical miles from Honolulu. 

109 11 ~ ~ . 
83 45 34 
72 50 39 12 
85 84 73 48 36 

125 99 88 72 63 57 
121 120 110 85 74 37 
136 101 91 82 76 72 25 50 
137 112 102 86 77 59 15 30 25 
145 120 109 93 85 69 23 39 21 12 
155 124 114 103 95 80 34 50 24 .2 
154 1 138 1127 1 110 1 102 1 70 I 391 41 1 54 37 

157 133 119 196 1 157 1 147 1 140 1 133 1 119 I 73 89 60 61 
162 152 138 124 94 65 66 

153 
153 

245 t4; 
244 2 

223 210 
223 210 

181 151 
181 151 

254 245 233 220 193 161 163 
260 239 226 199 167 169 
266 244 224 194 172 173 
287 272 262 232 199 203 

--
--
--=E -- --

l:::l::H:I I -- I -- I 928 

-- --
- --

-- --

1232 --
798 --

1010 --

13 
45 33 
52 40 53 
57 45 58 

144 132 143 
144 132 144 
154 142 156 
160 148 162 
164 152 159 
193 181 194 
-- -- --
-- -- --
-- -- --

.... c:; 
" ",' "if", 

0' ~ ~ ~. 
..... ~ ~ ~ 
<" .... ~ t-.. .... 

""'''' '"- - "'" :;.~- 0 _ 

.!f'~' -!:) 
::;,to ~~. ~ 0' . trio.""- ~ , 

t: O;:l 0 ';:,.' 
0:;-' t:: .. ..,.~ 

tJ:: .... rr;~ .~t.. 
~ lIaJ c oJ< OJ' 

...... ",,,,! ::t II) 
., "'" 0 

"";; 
96 92 

96 92 5 
106 102 23 21 
112 108 29 27 8 
116 112 29 32 42 
147 143 65 63 45 

~150 1146 --
725 722 --

1 I 
668 656 

959 960 - 986 979 

~. 

.;; 

825 
-- 11606 

~. 

'" ",' -~. 
c 

0,' 
i:' 

"'''' "'''' .!!i'" ",:p 
.!!i­

S .. ;:;' 
~ '" • • "' .. "80':11 

g~ 
;;;'" 
" ~ ~: 

Ei'" .;; .. ",' 
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Mid. L. W 

l.~o ...• _____________ • H;O ___ • _____________ • J7° ----------------- • ISO _________________ 5 19° " ________________ 5 

20° ___ • ________ • ____ 5 21° __________ . ______ 5 22° • _____ . __________ • 23° _________________ 6 24° ___ . _____________ • 
25° _________________ 6 26° _________________ 7 Z;G _________________ 7 28° _________________ 7 29° _________________ 7 

30
0 
----------------- 7 310 _________________ 

8 32° _________________ 8 
33

0 
----------------- 8 

34
0 

- - - -------------- 8 

35
0 
----------------- 0 

36
0 
----------------- 0 

37
0 
----------------- 9 

38
0 

- - - -------------- 0 
39

0 
- - - --- ----------- 0 

40
0 
----------------- 10 

41
0 
----------------- 10 

42
0 

- - - -------------- 10 
43

0 
----------------- 10 

44
0 
-- - - - - ----------- 10 

45
0 
----------------- 11 

460 ___ .------------- 11 
47

0 
- - - - - -- - --- -- - - -- 11 

48
0 
----------------- 11 

49
0 
----------------- 11 

roo _________________ 11 til 0 _________________ 12 520 _________________ 12 
53

0 
- - - - - - - - --- --- --- 12 

54
0 
----------------- 12 

55
0 

- - - -------------- 12 
66

0 
- - - - - - - - -- - -- - - -- 12 

57
0 
-------_.-------- 13 ,580 _________________ 13 

59
0 
----------------- 13 

60" .•••...••.•...... 13 

APPENDIX 

Radio Bearing Conversion Table 
Table of corrections, in· minutes 

[DIFFERENCE OF LONGITUDE IN DEGREES] 

~ I~ol~ 2~~o 3· 3W ~lfr20 •• 5~2° 6· 6~2° 7· n2° 

8 12 16 10 33 XI 31 35 .. <3 '7 50 54 58 
8 12 17 21 25 29 33 37 " .. 50 54 .. 62 
0 13 18 22 !!6 31 35 39 .. '8 63 57 61 66 
9 13 19 33 28 32 37 .2 •• 51 .. 60 .. 70 

10 15 20 2' 29 .. 3. .. .. 54 59 63 68 73 

10 15 21 26 31 3. " •• 51 56 62 .7 72 77 
11 16 21 XI 32 38 <3 '8 54 .. 64 70 75 81 
11 17 22 28 .. 39 .. 51 56 62 67 73 79 8' 
12 18 33 29 35 " 47 53 5. 64 70 76 82 B8 
12 18 2. 31 37 <3 ,. 55 61 67 73 79 85 02 

13 I. 25 32 38 .. 51 57 63 70 76 82 80 O. 
13 20 26 33 39 • 6 63 •• 66 72 79 .. 92 99 

" 20 XI 34 " '8 M 61 68 7. 82 80 05 102 

" 21 28 35 .. .9 .. 63 70 77 M 92 99 106 

" 21 29 36 .. ., 58 65 73 80 87 9' 102 109 

15 22 30 38 ,. 63 60 68 75 83 90 98 10. 113 
15 33 31 30 .6 54 62 70 77 85 93 100 lOS 116 
16 24 32 40 .. .. .. 72 79 81 05 103 111 119 
16 25 33 " .9 57 65 " 82 90 98 106 1H 123 
17 25 .. " 50 '9 67 75 8. 92 101 109 117 126 

17 26 .. <3 52 60 69 77 86 95 103 112 120 129 
18 26 35 .. 63 62 71 79 88 97 106 115 123 132 
18 XI 3. .5 54 63 72 81 90 99 lOS 117 126 135 
18 28 37 •• 55 65 " 83 92 102 111 I:'> 129 139 
19 28 38 " 

., 66 " 85 94 104 113 123 132 142 

19 29 39 '8 OS 68 77 87 96 106 11. 125 135 145 
20 30 39 .9 .9 69 79 89 .. lOS 118 128 138 148 
:.> 30 '0 50 60 70 80 90 100 110 I:'> 130 140 '" 20 31 " 51 61 72 82 92 102 113 123 133 143 163 
21 31 .. 52 63 73 83 ., 104 115 125 135 146 156 

21 32 " 63 64 " 85 95 106 117 lX1 138 149 159 
22 32 .. M 65 76 86 91 108 110 129 140 151 162 
22 33 .. 55 66 77 88 99 110 121 132 143 1M 165 
22 33 " .. 67 78 89 100 111 123 134 145 156 167 
33 34 .5 57 68 79 91 102 113 125 136 '" 158 170 

23 34 .6 ., 69 80 92 103 115 126 138 149 161 172 
23 3. " OS 70 82 93 105 117 128 140 152 163 175 
24 3. " ,9 71 83 95 100 118 130 142 1M 165 177 
24 36 .8 60 72 M 96 108 I:'> 132 ,.. 156 168 180 
24 36 •• 61 73 85 97 109 121 133 146 158 170 182 

25 37 '9 61 " 86 98 111 123 135 '" 160 172 184 
25 37 50 62 " 87 100 112 12. 137 140 162 m 187 
25 38 50 63 15 88 101 113 126 138 151 164 176 189 
25 38 61 64 76 89 102 115 1ZI 140 163 165 178 191 
26 39 . , .. 77 90 103 116 129 '" 1M 167 180 193 
26 39 '2 65 78 91 104 117 130 143 156 169 182 195 

8· 8W O· 

62 66 70 
66 70 7. 
70 7. 70 
7 • 70 83 
78 83 B8 

82 87 92 
8. 91 97 
90 96 101 
94 100 10' 
98 104 110 

101 lOS '" 10. 112 118 
109 116 133 
113 120 lX1 
116 124 131 

I:'> 1ZI \3' 
124 131 139 
lX1 135 1<3 
131 139 147 
134 1<3 '" 
138 146 155 
HI 150 159 
144 163 163 
148 157 166 
151 160 170 

15. , .. 174 
157 167 177 
161 171 181 
164 '" 18. 
167 177 188 

170 180 191 
173 183 194 
176 186 197 
178 190 :'>1 
181 192 ,.,. 
184 195 207 
186 198 210 
180 :'>1 213 
192 ,.,. 216 
194 206 218 

197- ,.,. 221 
199 211 22. 
:'>1 214 226 ,.,. 216 220 
206 219 231 ,.,. 221 Zl4 

OW 

7' 
79 
83 
B8 
93 

98 
102 
107 
111 
116 

120 
12. 
129 
134 
138 

1<3 
146 

'" 155 
159 

163 
168 
172 
175 
179 

183 
187 
191 
19. 
198 

:'>1 
:'>5 ,.,. 
212 
215 

218 
221 
225 
228 
231 

233 
236 
239 
242 ... 
247 

10 

7 

, 
8 

83 
B8 
3 

98 

1 
1 
03 
OS 

2 
7 

22 

11 
11 
1 

1 
\3 
'II 
1 
6 
1 , \3 

14 
14 

1 
15 
50 
5 
o 

63 
68 

15 
1 
1 

17 

" 18 

2 
6 
1 
5 
o 

18 
18 

19 
19 
20 
:.> 

3 
7 
1 
5 ,.,. 

21 
21 
21 

2 
6 
9 

2Zl 
226 . 
23 o 
33 
24 
24 

233 
6 
o 
3 

2' 
24 

6 
9 
2 25 

25 
2M 

7 
260 

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

Radiobeacon station .. ___________________________________________ Latitude 40°37' N. 
Dead-reckoning position of ship __________________________________ _ Latitude 39°51' 

Middle latitude ________________________________________ _ 40°14' 
Radiobeacon station ____________________________________________ _ Longitude 69°37' W. 
Dead reckoning position of ship __________________________________ _ Longitude 67°35:' 

Longitude difference ___________________________________ _ 2°02' 
Entering the table with difference of longitude equals 2°, which is the nearest tabulated value 

and opposite 40° middle latitude, the correction of 39' is read. 
As the ship is east of the radiobeacon, a minus correction is applied. The Mercator bearing 

then will be 299° -000°39' =298°21'. To facilitate plotting, subtract 180° and plot from the position 
of the radiobeacon the bearing 298°21' -180°, or 118°21' (Mercator bearing reckoned clockwise from 
true north). 

C.P.7 



APPENDIX 

Distance of Visibility of Objects at Sea 

The following table gives the approximate geographic range of visibility for an object. which may 
be seen by an observer whose eye is at sea level; in practice, therefore, it is necessary to add to these 
a distance of visibility corresponding to the height of the observer's eye above sea level. 

Height, Nautical Height. N",!",,' II Height, Nautical 
II 

Height, Nautical I H(lIp;ht, Nallti<'al 
r .. t mU" root mIll'S leet miles r .. t m''''' I root IIlIlf'S 

7.911 
I 

I 

6 2. 8 48 220 17.0 660 29. 4 2,000 H2 
8 3. 1 50 8. 1 240 17.7 680 29.9 2, 200 , ,)3.8 

10 3.6 55 8.51 1 
260 18.5 700 30.3 2, 400 56. 2 

12 4.0 60 8. 9 1 
280 19.2 720 30.7 2,600 58 .. ') 

14 4.3 65 9. 2 300 19. 9 740 31. 1 2,800 60. 6 
15 4.4 70 9.6 . 320 20.5 760 31. 6 3,000 62. 8 
16 4.6 75 9. 9 340 21. 1 780 32. 0 3,200 64. !I 
18 4.9 80 10. 3 360 21. 7 800 32.4 3,400 66. 11 
20 5.1 85 10. 6 380 22.3 820 32.8 3,600 fiS. 6 
22 5.4 90 10. 9 400 22. 9 840 33. 2 3,800 70. 7 
24 5.6 95 11. 2 420 23.5 860 33. 6 4,000 72. ;) 
26 5. 8 100 11. 5 440 24. 1 880 34.0 4,200 74. 3 
28 6. 1 110 12.0 460 24.6 900 34. 4 4,400 76. I 
30 6.3 120 12.6 . 480 25. 1 920 34. 7 4,600 77.7 
32 6.5 130 13. I I 500 25.6 940 35.2 4,800 79.4 
34 6.7 140 13.6 520 26. 1 960 35.5 5,000 81. 0 
36 6.9 150 14. 1 540 26.7 980 35.9 6,000 88. 8 
38 7.0 160 

14.51 
560 27. 1 1,000 36.2 7,000 96. 0 

40 7.2 170 14.9 580 27.6 1, 200 39.6 8,000 102.6 
42 7.4 180 15.4 600 28. 0 1,400 I 42.9 

I 
9,000 108. 7 

44 7.6 190 15.8

1 

620 28. 6 
I 

1,600 45.8 
i 10,000 114.6 

46 7.8 200 16.2 640 29.0 1,800 48. 6 
I I 

Conversion Table, Degrees to Points and Vice Versa 

• , 
1 

Points II 
. Points . Points II· I Points 

1---, 
000 N 90 00 E 180 00 S 270 00 W 
2 49 92 4!t 182 49 272 4\J 
5 38 NHE U5 38 E" S 185 38 SHW 275 38 WHN 
8 26 98 2tl 188 26 278 26 

11 15 NxE 101 1[; E,S 191 15 Sx W 281 15 WxN 
14 04 104 04 194 04 284 04 
16 53 i N X E l, E 106 53 ESE % E IH6 53 Sx W%W 286 53 WNW If W 
19 41 I 109 41 IUU 41 28n 41 
22 30 NNE 112 30 ESE 202 30 SSW 29230 WNW 
25 19 115 I!I 205 1!1 295 II) 
28 08 NNEHE 118 OR SE X E % E 20'; 08 SSW % W 298 08 NWxWHW 
30 56 120 56 210 51i 300 56 
33 45 NEx N 123 4:; SE, E 213 4;-) SW X S 303 45 NWxW 
36 34 126 34 216 3·1 306 34 
39 23 NE%N 129 23 SE % E 21\) 23 SW If S 309 23 NW%W 
42 11 132 11 222 11 312 IJ 
45 00 NE 135 00 SE 22:; 00 aw 315 00 NW 
47 49 137 4!J 227 4!l 317 49 
50 38 NE HE 140 38 SE" S 230 38 SWHW 32038 NW~} N 
53 26 143 26 233 26 323 26 
56 15 NEx E 146 15 SE X S 236 15 SWxW 326 15 NWxN 
59 04 149 04 23!) 04 329 04 
61 53 NE X E % E 151 53 SSE)fE 241 53 SWxW%W 331 53 NNW l> W 
64 41 154 41 244 41 334 41 
67 30 ENE 157 30 SSE 247 30 WSW 337 30 NNW 
70 19 160 19' 250 111 340 19 
73 08 ENEHE 163 08 S X E % E 253 08 WSW%W 343 08 NxW%W 
75 56 165 56 255 56 345 56 
78 45 ExN 168 45 SxE 258 4.) WxS 348 45 NxW 
81 34 171 34 261 34 351 34 
84 23 EHN 174 23 S%E 264 23 W l> S 354 23 N%W 
87 11 177 IJ 267 11 357 11 
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Miles 
Beaufort I per 
NUmber Hour 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 or 
more 

Less 
than 1 

1- 3 

4- 7 

8-12 

13-18 

19-24 

25-31 

32-38 

39-46 

47-54 

55-63 

64-72 

73 or 
more 

Knots 

Less 
than 1 

1- 3 

4- 6 

7-10 

11-16 

17-21 

22-27 

28-33 

34-40 

41-47 

48-55 

56-63 

64 or 
more 

BEAUFORT SCALE OF WIND FORCE 

Wind Effects Observed at Sea 

Sea like a mirror •....•........................................... 

Ripples with the appearance of scales formed, but without foam crests 

Small wavelets, short but pronounced; crests appear glassy, do not break 

Large wavelets with crests beginning to break; foam appears glassy. 
Perhaps scattered white horses (white foam crests). 

Small waves, becoming longer; fairly frequent white horses 

Moderate waves of a pronounced long form; many white horses, possibly 
Borne spray. 

Large waves begin to form; white foam crests more extensive everywhere; 
probably some spray. 

Sea heaps up; some white foam from breaking waves blows in streaks along 
the direction of the wind. 

Moderately high waves. Edges of crests begin to break into spindrift. 
Well-marked streaks of foam blow along direction of wind. 

High waves. Dense streak.s of foam along direction of wind. Spray may 
affect visibility. 

Very high waves with long overhanging crests; great patches offoam blown 
in dense white streaks along direction of wind. Sea surface takes on a 
white appearance. Visibility affected. 

Exceptionally high waves; sea completely covered with long white patches 
of foam lying along direction of wind; edges of wave crests everywhere 
blown into froth. Visibility affected. 

Air filled with foam and spray; sea completely white with driving spray. 
Visibility very seriously affected. 

} 

J 

J 

Terms' Used 
In U.S.W.B . 
Forecasts 

Light 

Gentle 

Moderate 

Fresh 

Strong 

Gale 

Whole 
gale 

Hurricane 

MILLIBARS _ 976 980 984 988 992 996 1000 1004 1008 1012 1016 1020 1024 1028 1032 1036 1040 1044 1048 10!52 10!5$ 

, , , I , , 111111' I' I , , , I , I , I III III' I , , II , " I , , , /' 1111111 , , , I ' , II i' I/i ' II III \ II ' I , Iii /1 ' 11I1 \ I ' II /Inmlllihinllill II II 1111111 IflllllnlljWlfllll"lllllllllllljl 1111111111111111 Ini nil ij III Ijilil 111 nl "ijillilil" II "I""f"liliinlllll"ljl"li 1111111111111111 1111 liillhifllnjlqlnl IlIjlllllllll II II Ifill 1111 
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APPENDIX 

SMALL CRAFr, GALE, WHOLE GALE AND 
HURRICANE WARNINGS 

DAYTIME SIGNALS 
SNALL CRArr WHOLE GJ\LE HURRICANE 

NIGHT SIGNALS 
WHOLE GJ\LE HURRICANE 

LEGEND: 

O-WHITE BLACK 

EXPLANATION OF DISPLAY SIGNALS 

SMALL CRAFT WARNING: One red pennant displayed by day and a red 
light above a white light at night to indicate winds up to 33 knots and/or 
sea conditions dangerous to small craft operations are forecast for the 
area. 

GALE WARNING: Two red pennants displayed by day and a white light 
above a red light at night to indicate winds ranging from 34 to 47 knots are 
forecast for the area. 

WHOLE GALE WARNING: A single square red flag with a black center 
displayed during daytime and two red lights at night to indicate winds 
ranging from 48 to 63 knots are forecast for the area. 

HURRICANE WARNING: Two square red flags with black centers dis­
played by day and a white light between two red lights at night to indicate 
that winds 64 knots and above are forecast for the area. 
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