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Weather.-—The weather over Bering Sea is generally
bad and very changeable. Good weather is the exception
and it does not last long when it does occur. Wind shifts
are both frequent and rapld. The late spring and sum-
mer feasons have much fog and considerable rain. In
early fall the gales increase, the fogs lessen, and snow 1s
likely any tlme after mid-SBeptember. Late fall and early
winter is the time of almost continuous storminess.
Heavy winds from any direction are usually accom-
panied by precipitation; however, the rain or snow which
comes with easterly or southerly winds is likely to con-
tinne steadily untll the wind shifts while rain or snow
squalls are characteristic of the westerly and northerly
winds. HSkies tend to clear quicker with the slackening
of the velocity if the winds have been blowing from
northerly or westerly directions.

Taking the area asr a whele, the winds are most fre-
quently  from northerly and northeasterly directions
from October through May and are variable, with pre-
domlnating winds from directions in the south half of
the compass at wmost statlons duriug the period frem
June through September. The local topography, however,
fufluencer the prevailing wind so that the general wind
circulation dees not show conditions at the individual sta-
tions. Winds are quite variable at St. I'nul Island, even
in winter, with au average velocity of 16 knots and a
maximum reported sinee 1989 of 49 kKnots. Tn November
1032, a velocity of 99 knots was reported.

Over much of Bristol Bay the winds are from north-
easterly directions from October to March, and most fre-
quently from southwesterly directions during the late
apring, summer, and carly fall. The average wind
velocity at Port Helden is 15 knots, At Naknek, near
the head of Rristol Bay, the prevailing winds are north-
erly except during the summer; the average veloclty is
about 10 knots,

At Bethel, the head of ocean navigation on Kuskokwim
River, the winds are from the northerly directions moat
frequently from September through June, with southerly
winds prevailing in July and southwesterly winds in Au-
gust. The average wiud veloclty at Bethel ia 12 knota.
At Hooper Bay the prevailing winds are northeasterly
from November through February and are quite variable
during the other 8 mwonths. The prevailing winds at
Nowe are northeasterly from September through May
and are southwesterty In mid-summer. The average wind
veloeity at Nome is 10 knots, and a maximum velocity
of 85 knots was reported in January 1950. At Gambell,
on the northernmost point of St. Lawrence Island, the
prevalling winds are southwesterly during the summer,
but are generally northerly or northeasterly during the
other scasons.  Few Greenwlch noon ship ohservations
ure uvailable over thisx part of the Bering Sea for the
winter amd spring seasons. In mid-snmmer the ship
observations Indieate a general tendency to winds from
sontherly directions while in the fall the winds are shift-
ing to the north. Gales of force B or higher appear te be
rather unusual in suminer over the waters of this area,
but posdibly 6 pereent of the ship observations show such
gales In the month of October.

10

15

20

25

30

36

40

45

650

6

60

8. BERING SEA

Most of the precipitation over Bristol Bay and the
Bering Sea is In July through September, with August
the rainiest month at most statlons. The total annual
snowfall ranges from 80 inches at Hooper Bay to 60
Inches at Nome; Naknek has & total of 43 Inches,

The annugl mean temperatures along the Bering coast
range from 21° F, at Wales, on the north edge of the area,
to 38° ¥, ot Port Heiden. The highest temperature re-
corded in the area Is 86° F. at Bethel in June while —55° F.
is the record low value recorded at Golovin and at White
Mountaln in Jauuary and also at 8t. Michael in Febru-
ary. The Japan Current system does not moderate the
winter temperatnres even over the southern edge of the
Bering Sea to the extent that it moderntes temperatures
gouth of the Aleutians. Over the eastern half of the Rer-
Ing 8ea the average of the daily minimum temperatures
is less than 32° for about 8 months of each year, and is
lower than 0° K. for 1 or 2 months at most coastal sta-
tions of the nrea.

Fog occurs in every month of the year at most localities
along the Bering coast; the maximum s in mid-summer
and the minimum 18 in the fall. It is reported that sum-
mer fogs in the Bering Sea, while gometimes very dense,
often extend less than 100 feet above the water, It is,
therefore, often possible to make a landfall by pending n
man aloft where he will he ahle to see over the fog. It
ia also often possible to make high islands and capes hy
working up to them from leeward and taking advantage
of a rift in the fog that prevalls to leeward of such fea-
tures, Thix rift in the fog is called the Ookah by ihe
natives; it does not exist In the lee of lowlands, small
fslands, or during a calm.

Thunderstorms ocenr over the eastern half of the Ber-
ing Sea. Such storms are rare, however, a8 no station
recordsa an average of more than one dRy per year on
which a thunderstorm has occurred. They are most fre-
rquently obrerved in mid-summer.

There is much cloudiness over the Bering 8ea with an
avernge of from 60 to 80 pereent of the sky covered the
vear around. There is usually, however, considerably
mote cloudinegs in mid-summer than during the winter
months.

Ice.—Except in sheltered places the ice of Bering Seca
is in detached flelds, Aoes, and cakes, which are continually
kept in motion, hreaking up, plling, and telescoping by the
action of varlable winds nnd currents. At no tlme I8
the sen one solid sheet of ice, and in the winter, when it
in forming, the iee IR more seattered than in the spring,
when the northerly movement begins and packs it closer
together. The general southern limit of ice is from Bristol
Bay to the vicinity of St. George Island, and thence ahout
west-northwest to the Siberian shore. The southern
edge 18 ragged and very much seattered, and continued
northerly winds sometimes drive flelds of it far wouth-
ward. As a rule, no heavy ice will be encountered pouth
of the Pribilof Telands and the fce in their vicinlty is likel¥
to be nothing more than detached flelds.

In the spring, beginning with April, there is a general
northward movement of the ice, the shore clearing abeud fo
the conter of the sea; hut the lee sometimes hangs on in
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‘the bays and around the {slands later than in the open
pe. The movement und position of the ice depend greatly
on the winds. Generally, by June 1, the whole body of ice
1a well up with 5t. Lawrence Tsland, and a passage opens
itp 1ta west side. The eastern pide of the sea is likely to
‘be obstructed a little later than the western side, and
jee 18 often met between 8t. Lawrence 1gland and Nunivak
" Taland in the early part of June, The breaking out of the
rivers in the latter part of May clears the shores, but
the ice 1 likely to hold in Norton Sound several weeks
later. In genernl, for a vessel not fitted to sncounter ice,
Norton Sound s not navigable before the middle of June.
At the opening of navigntion the ice is lUkely to be heav-
fest and to remain longest. on the north ghore of Norton
Sound and in general it is the laiter part of June before
that portlon of the sound is altogether clear.

In the fall, young lee beging to form on the rivers, and
in the bays and sbeltered places, in October and grows
gtronger and spreads according to the scverity of the
advancing season. At Nome, on the north gide of Norton
Bound, navigation iz difficult fromn carly December to
early June and is usnally suspended from late December
to mid-May.

Chart 8802.—Bristol Bay mny be said to include all
that part of Bering Sea lying east of a line drawn from
Cape Sarlchef, Unhnak Island, to the Kuskokwim River.
Unimak Island and the Alaska Peninenla bound it on the
gouth and ewsf, and separate it from tbe lacific Ocean.
The Naknek River is at the head of deep-water navigation,
while the buy itself terminates in the Kvichak River
a few miles northward, The region about Nushagak
River, Kulnkuk Bay, and the Kuskokwim forms its north-
west houndary.

The shores are generally low and nondistinetive, but
high mountnin ranges and voleanic cones extend along
the central parts of Unimak Island and the Alaska Penin-
pula. These rugged snow-covered mountaing and lofty
peaks would serve as unmistakable lnndmarks were they
not obscured by the almost constant fogs which prevail
during the summer. The shore and objects near sea level
ate often wseen benenth tbe fog wben the higher lands
are obscured and, therefore, most of the avallahle land-
marks are found on or near the beach,

The Bristol Buy reglon must be regarded as a danger-
ous locality to navigate; it in only by the greatest vigllance
and constant. sounding that disaster can be aveided upon
approaching the land. This iy particularly true of the
northeast arms and appronches which receive the waters
of the great sulion streams oh which the Dering Sea
canneries are located. The rivers discharge a great
quantity of water inte wide Indentations which open on
the arms of the great buy. The banks of the rivera are
freqgnently marshy and gencrally muddy. The discolored
water of the rivers is charged with a large amount of
sediment, which, when deposited forms shoal areus,

The funnel-shaped configuration of the bay and river
entrances creates tidal currents of great force, reaching,
at times, velocities up to ¢ knots. The diurnal range of
tide averages sbout 18 feet at the river entrances. Vust
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areas of shoals uncover at low water, leaving only pools
and narrow channels between them.

In Bristol Bay and its tributaries, lights and buoys are
maintained by the Alaska Department of Fish and Game
during the fishing seawon from Jume 5 to August 15 to
mark flshing districts; they usually show quick flashing
white lights. Marine lights and Dbuoys are normally
maintained only during the navigation season from May 1
to September 30 ; bnoye in Kuskokwim Bay and River are
maintained from Jnne 15 to S8eptemhber 30

Vessels operating In Bristol Bay, particularly at the
head, are warned concerning the use of sea water as a
cooling agent in internal combustion engines, heat ex-
changers, condensers, and evuporators. The heavy
amount of sllt in suspension in this area can do great
damage to the machinery or equlpment If overlooked.
This is especially true of sinall diesel or gascline engines
with gear-type water pumps, since the fine sand will pack
itrelf between the gears and cause them to bind. Also,
the sllt is Hkely to settle in various parts of the cooling
yystem and accordingly the systetn may necd regular
flushing. Most small-boat operators in the salmon fishing
areas, such as Kvichak and Nushaguk Bays, use fresh-
water cooling systems with piping led outboard.

Reports of ice conditions at the head of Brlstol Bay
usualy enn be obtained from the King Salmon Alaska
Communication S8ystem station near Nuknek or the nearby
cannerlen, On May 17, 1948, the survey ship TATH-
FINDER encountered floe lee about 20 miles northwent
of Porl Helden and a solid field of drift ice about 10 miles
west of Egegik Bay. At this time of the year, the run
from off D'ort Moller to the head of Bristol Bay should
be made during daylight hecanye of possible lce. Tu 1048,
several commercial vessels encountered difficulties at-
tempting the run at night.

A danger zone of an air-to-air weapon range is In the
northern part of Bristol Bay; lmits and regulations are
given in 204.222a, chapter 2.

Chart 8860.—Cape Sarichef, described In chapter 7, the
woertern end of the south coast of Diristol Day, s low,
with detached rocks close inshore, nround which strong
tidal currents sweep. The land falls away eastward In A
gentle curve forming Dublin Bay, about 3 miles in depth
and 16 miles across between the cape and Cave Polnt.
This bay oy be used as a temporary anchorage by ves-
sels of any size. The holding ground is said to be good.
¥rom offshore the first 8 miles of this indentation pre-
gent themselves us a smooth grassy slope gradually rising
from low, rocky, grass-covered bluffs, about 60 to 100 feet
high, to the mountains several mlles inland.

The heach 1s steep and the surf breaks almost at the
shoreline. The terrain leading back is quite rugged and
ia cut by numerous gullies. Along this part of the coast
there are several prominent hills ranging from 800 to
2000 feet high at distances of 2 to 4 miles Lack from
the shore. Red Hill, although only 798 feet high, 1s a very
distinctive formation near Cape Sarichef; it is inolated
and closer to the shore than the other peaks In the
vicinity, The hill is easily recognized by its reddish hue
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and is prominent from the north, northeast, and west. It
is often clear when higher peaks are obscured by fog or
clouds.

A large valley, appearing not as a pass but as an in-
deutation into the hills, iy easily recognized from offshore.
Beartrack Creek, having a congiderahle dralnage area, Is
4 swift stream flowing throvgh a hed strewn with small
boulders, About 6 miles northeast of Cupe Sarichef arc
several waterfolls that may serve as landmurks for ves-
rels close inshore.

The const in the northern half of this moderate indenta-
tion is a series of low sund dunes, and the shore is
sandy. From the line of dunes along the beach a Inrge
marshy area extends back for 2 or 3 miles, where a low
pass begins and lends hetween the peaks to the south side
of Unimak Island. Two muoderate-sized streams and o
number of small ones empty into the Bering Sea.

Southwest of Cave Point the hottom Is gencrally even,
of fine black sand, and good holding ground; the 10-
fathom curve is from 0.4 to 0.8 mile from the bench. There
are no charted shoals of any consequence, although the
10-fathom curve is a little farther off the poinis than off
the blghts and coves. The best anchorage ig In about 10
fathoms, 7.0 mlles 048° from Cnpe Sarichof Light, This
anchornge uffords protection from the uortheast through
the southeast, and around to the southwest. In northerly
and northwesterly weather the current may prevent a
vessel at anchor from heading into the geaq.

Cave Point is a vertical rocky cliff formed by a ridge
extending from the north side of Black 1111, It is named
for n eave on it8 face inhahited by sea birds which in
summer hover about it In thousands, making it conspicuous
in clear weather hy their numbers and in fog hy their
constant cries.

The point 18 very prominent and can he easily scen
in clear weather from Cape Sarichef or from Cape Mord-
vinof. The water off Cave Point Is deep; no ghoals have
been found. The 20-fathom eurve runs about 1 mile off
the point,

Black Hill, o hlack-looking hill about 3 miles eagt-
southeast from Cave Polnt, is the highest peak near the
shore; {t can be plainly seen from the west to the north,
The hill ig covered with snow in the winter hut is bare
in the summer.

Between Cave Point and Oksennf Point, the most west-
erly poinl of Cape Mordvinof, iy another moderate in-
dentution in the constue about 6.5 miles by 0.8 mile in
glze, The shore for 4 miles northenstward of Cave Point
I n wandy hench with n series of grass-covered dunes just
hack of the high-water line, From the line of dunes a
lurge flat area exiends hack for several miles ; in this area
is a large pond which 1« ahout 0.5 mile northeastward of
Cave Poiut. Between thiy pond and the hills comprising
Cape Mordvinof is a large swamp. One large stream
empties into the sea at the north end of the rand beach.
Offshore the bottom is even and ne shoals of any im-
portance have been found. The 20-fatbom curve runs
from 1 fo 1.5 miles off the heach. The indentation in the
coastline between Cave Polut and Cape Mordvinof 18 a
falr anchorage, giving srome protection from the north-
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east around to the south, In northerly and northwesterly
wenther, currents affect the heading of an anchored vessel.

Snow-clad Pogromni Voleano, 8.3 miles eastward of
Cape Sarichef Light, forms a strlking hnekground to the
low, monotonous const. The top of the 4,040-foot peak, 1.9
tulles northward of Pogromni Voleano, 18 a ridge with
no definite point. It is covered with snow most of the
year und usunlly capped hy clouds. However, at timea,
It 18 clear when Pogromni Voleano is not. On the north-
western slope of the voleano is a prominent arrowhend-
shaped peak about 1,300 feet high. It s very promincut on
the skyline from the north and northenst hut is covered
by clouds a greut part of the time.

Cupe Mordvinol conslsis of a succession of points and
coves at the end of n secries of round-topped ridges SOPA-
rated by shallow valleys. The point, Including Oksenof
Point, is characterized by precipitous rocky bluffs ranging
from 450 feet high on the western side of the cape down to
100 feet on the cast end, Small clear streams run through
the valleys and -the terrain slopes upward from the bluff
line to a group of rocky peaks nhout 2,000 feet high.
These penke are snow covered in the winter and hare
in the summer. The valleys and ridges are covered with
grasg and tundra. Good landmarks are lacking on Cape
Mordvinof ; the peaks are not distinetive and ususlly are
hidden hy clouds.

Good anchorage for lurge veasels 18 not found off (he
ciape, but shelter from southerly wiuds ean be had in two
of the coves indenting the cape for hoats ho longer tlutn 65
feet. The waier deepens rapidly and evenly off the ciape,
and the 20-fathom curve is from 1 to 2 miles off the hove-
line. No shoal of importance is known off the cape, and no
danger to navigation has been found ot distances greater
than 1 mile offghore.

By making good a course of 036° from 8 miles due wost
of Cape Sarichef for 25 miles, vessels will he well outside
the 20-fathom curve and the known dangers to navigation.

Eastward of Cape Mordvinof, the const fails away
glightly for 6 miles, where it turns abraptly eastward for
f miles, and then takes a northerly directlon forming
Urilia Bay. This bay ie open northward, but affords pro-
tection from all winds from southward of enst or west.
The approaches are clear, and the water ghoals gradnally
to 6 fathoms, black snnd bettom, about 0.8 mile from
shore.

From Urilia Bay to Isanotski Stralt the eoast trends
northeasterly, i3 very low, and has reveral rocky patches
extending 0.5 to 1 mile from shore. Shishaldin Voleano,
near the middle of Unimak Island, is deseribed in ¢hap-
ter 7.

Swanson Lagoon i1 a shallow legnon on the north side
of Uninink Island 7 iniles westward from Chunsk Peint.
It has o narrow enirance and durlng some years Vght-
draft launches can enter, but at other times only pulling
boats ean. Inside 1t 1s mostly a mudfat st low water with
crooked channels 1 to 8 foet deep Aowing between tidal
fints, The lakes dralning into the lagoon are spawnlug
places for salmon, and the lagoon is importanl only s A
fishery. About 0.8 mile eastward of the centrance is #
conc-shaped hill 85 feet high.
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Isanoteki Strait (False Pass), used only by smull ves-
sels, 18 described In chapter 6.

For 20 miles northeastward of Isunotskl Strait to 175-
foot high Cape Glazenap, the coast Is low wlth wome
grassy 50 to 100-foot bluffs. KExcept off the entrance
to Isanotski Strait, dangers nre within a mile of the
ghore. Cape Glazenap is prominent because it 1s higher
than the other places in this area.

The Kudiakof Islands, low, nurrow, and grass covered,
extend from Cape Glazenap to Moffet Point, 16 miles to
the northenst. The wreek of an old schooner {8 a con-
ppicuous landmark on the mouthwesterly island. The
lightr on the Cold Buy radio towers are vislble over this
general arcn on clear nights.

Behind Cape Glazenap and the Kudinkof Islands 1s
Izembek lagoon which {8 crossed by many shallow
sloughs. Most of the extensive lagoon area is bare or
awasrh; the bottom 18 mud nnd sand. The sloughs are
difficult to follow excepi nt low stoges of the tide and
are not recommemnded for c¢ruft drawing more than 3 or
4 feet.

The Cape Glazenap channel into Tzembek Lagoon is
narrow and shifting. The entrance is close to the cape and
is between breakers that extend seaward ahout a mile,
The entrance channel hoyg o depth of about 6 feet. During
the sammer, flshermen mark the approach with a drum
buoy,

Charts 8860, 8802,—Moffet Point, 0% miles northeast-
ward of Cape Sarichef, is a enrving sandy hook with dunes
40 to 60 feet high. A chnnnel leads into Lhe¢ northeastern
part of Izembek Lagoon between Moffet Polnt and the
northeasterly part of the Kudinkof Islands, The depth
over the bar ig about 2 fathoms. The chunnel is between
breakers, and during the summer is murked by drum buoys
placed by local tshermen. Tassnge should not he at-
tempted withdut local knowledge or by lhoata drawing
more than 3 or 4 feet,

MofTet Lagoon, behind Moffet I’oint, is a shallow area
pimilar to Izembek Lagoon but much smaller in extent.
The two lagoons are Joined south of Moffet Point. Joshua
Green River cmpties into the east wide of Moffet Lagoon.

Amak Island, 10 miles north-northwest of Cape Glaze-
nap, is of voleanle origin. Along the shores are bluffy
and huge houlders except on the south side, where there 15
8 small flat that war the slte of a World War II airstrip.

The foul ground off the north slde of Amak Ierland in-
cludes rocks and reefs and prominent Sen Tion Rock,
which is 2.5 miles to the northwest. A reef, which un-
covers, 18 off the southeast side of the islund and extends
eastward 0.3 mile. A fair anchorage, affording protec-
tion from southweslerly to northwesterly winds, is shout
0.6 mile cast of the island, 1 mile northeast of the rocky
ledge off the southeasterly point, tn 81 fathoms, gruvel
bottom.

The passnge between Amak Island and the Kudiakof
Talands is clear and 1y the usual track for small vesqels.
Depths in midpassage are 10 fathoms or inore; carrents
are about 2 knots.

Sea Lion Rock is ¥4 feet high, and s southern slope s
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a rookery for sca lons. Sea Lion Rock Light (55°28' N,
163°12" W.), 4 feet ubove the water, 15 shown seasonally
from n small white house on top of the rock.

From Moffet Paint the low const trends almost 7¢ miles
cant-northeastward to Cape Rozhnof, on the western side
of Port Moller. A stroug inshore set is frequently noted
in this nrea.

Black Hill, 24 miley northenstward of Moffet Point and
4 miles inland, is promiuent. About 16 miles to the east-
ward of Black Hill and 2 miles inshore is o low prominent
sandhill known locally as Last Knoll, as it is the last knoll
on the const to be seen hy n vessel hound eastward. Local
veusels use this hill extensively in checking their distanee
to Port Moller,

Chart 8833.—Herendeen Bay and Port Moller, 175 miles
northeastward of Cape Sarichef, are mostly shallow but
deep channels lead almost to thelr heads, The common
approach to both bays is over a very flat gently sloping
botiom with low shores, Farther in there are extensive
sand and gravel (lats between deep channels, The earth
bluffs along the beaches have hills behind them that in-
crense in height to the southward, Herendeen Bay has
deep water near its head and the mountains are broken
by severa! large valleys, while the head of Port Moller is
surronnded by high sleep mountains, but deep water 18
restricted to narrow channels which apparently are kept
open by tidnl currents.

A stranger approaching PPort Moller should radic the
cannery at Inirance Point and request a pllot. Sensonal
buoys maintained by the cannery should not be depended
upon.

Kudobin Islunds, on the west side of the entrance to
ort Moller between Lagoon Point and Cape Rozhnof,
are low and dificult to ideniify. The only distinetive
fenture 18 a 20-foot knob on the eastern end of Walms
Island, the easternmost island of the group.

Entrance Point, on the east side of the entrance to
Port Moller, is low, A cannery is inside the point at the
villnge of Port Moller.

Harbor Point, 4.5 miles south of Entrance Polnt, 1s a
low, narrow, grassy, sand and shingle sandgpit with high
land behind it. Doe PPoint and Point Divide at the en-
trance to ITerendeen Bay are bluffs which can be seen
oulside of Entrance Point.

Extensive shoals just inside Port Moller are subject to
frequent change. A sedsonnl buoy marks the entrance
c¢hannel.  Anchorage can be had 3 miles westward of
Fntrance Point in 8 fathoms, fair to good holding ground.
Discolorntlon of the water in this aren is caused by
wtreaks of sediment carried hy the tidal currents. Tide
rips are caused by sand waves rising above the general
depths.

The current velocity at Port Moller ia 1.5 to 2 knots;
see the Tidal Current Tebles. The diurnal range of
tide is 10.8 feet.

The cannery wharf inside Entranhce Point is 245 feet
long and 145 feet along the foce; depth alongeide is about
on feel. It la exposed to southerly and sontheasterly
winds which blow neross the peninsula and through the
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divides. Winds appear stronger at Entrance I’oint than
at the anchorage in the middle of the bay entrance,

It 18 adviruble to be ready to move on ghort notice If
moored at the wharf as sgouthessterly windsg come up very
quickly, making it difficult to get away with the limited
turning room. Many fshing vessels lay starboard side
to the wharf in order to leave quickly. Larger supply
vessels alchor in about 7 fatboms a mile south of the
cannery,

Fishing boats and barges flnd proiectlon from the
southerly and gouthearterly storms on the northwestern
side of Harbor I'oint, 2.5 miles southward of Entrance
Point.

Fresh water is available at the wharf at Entrance
Polnt; gasoline, fuel oil, and diesel oil are stored for
cannery use. A marine rallway 18 maintained for can-
nery sluall hoats, TLimited provisions can be obtained at
a store. Alr transportation is reported to be available.
Rediotelephone and radiotelegraph communications are
muintained with the Alaska Colnmunication System,

Point Divide, 9.5 miles southwestward of Entrance
Point, has a 40-foot hluff with the land sloping gradually
npward toward the mountain ranges. Dwoe Point, the
southeastern end of Deer Island opposite Point Divide, is
50 feet high. The bluff on the east side of Deer Island s
150 feet high while the rent of the Island and the main-
land to the south and west are generally lower.

Hague Channel, leading to Herendeen Bay, is & mile
wide at the northerly entrance but contracts to 700 yards
between T*oint Divide and Doe Point. 'Tidal currents are
very strong in the channel; as much as 4 knots on the
spring flood. The current does not follow the axis of the
channel but sweeps across the flats and narrow channel.
Ag a resutt the channel 1s subject to change.

A wsurvey vessel anchored 3 miles northeastward of
I'oint Divide in 10 fathoms, sand and gravel hottom, and
2.8 miles west-southwestward of Point Divide In 8 fath-
oma, mud bottom ; holding ground was good in both placea.

On the flood tide, the current causes spectacular tide
rips between Polnt Divide and Doe Point, with an ex-
tensive aren of swirls farther inside Herendeen Bay.
Small eraft should use caution during flood tide, especlally
when the wind is against the current.

Johnston Channel, on the east side of Herendeen Bay,
1s 0 to 15 fathoms deep and very narrow with steep sides.
Halftide Rock, on the east side of tbe channel 3 miles
=south of I’oint Divlde, is awash at half tide. The current
velocity is about 1.5 knots near the rock. Eagle Rock,
near the easterly shore 3.8 miles southward of Iolnt Di-
vide, is pyramid shaped and prominent.

Smull craft can find protection on either side of Shingle
Point, in the small cove between Shingle IPoint and Bluff
Point, and in Mine Harbor, Larger vessels can anchor
off Marble Point.

Crow Reef, off the entrance to Mine Harbor, bares at
low water and is an outlying danger in the upper bay.
Midway Reef, extending 0.4 mile from the enstern shore
of Mine Ilarbor, shows at hnlf tide. A reef extends 0.5
mile westward from Crow Paint.
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A trall lends from the head of Herendeen Bay to Balbon
Bay on the acific side of the Alaska Peninaula.

Chart 8802,—The corst 15 low between Port Moller and
Cape Kutuzof, 20 miles to the north-northeastward. The
cape riges in a rounded bluff to 150 feet,

Cape Seniavin Light (56°24’ N., 160°09’ W.), 175 feet,
above the water, is shown from a small white house on
rocky Cape Seniavin, Except for a cluster of small hil-
locks about 12 miles from the cape, low beach extends
from Cape Seniavin to Seal Islands.

Seal Ielands, 30 miles northeastward of Cape Senlavin,
are several barrler islets, barely above high water, strung
along the coast for about 10 miles. It is reported that
small boats can find protection behind the islands. The
coast continues low fromn Seal Islanda to Port Heiden,

Chart 8834.—Port Heiden, 250 miles northeastward of
Cape Sarichef, is ® miles in greatest width and extends
iniand about the same distamce. The seaward side of the
hay is formed by barrier sand hars 5 to 10 feet above high
water. Strogonof Point is the northeast end of the bur-
rier beach that extends from the southwest. Farther to
the northeartward ts crescent-shaped Chistiakof Island,
wbich extends nearly to the mainland on the northeust
slde of the hay.

The approach to Port Helden should be recognized by
the higb, bold headlands and the airfield installations on
the northern side, but the bight back of Real Islonds, 20
miles to the southwest, has been mistaken for the bay.
Aniakehak Crater 18 about 15 miles castward of Port
Heiden, and Black Peusk is about the same distance to the
southward.

Omn the mainland hack of Chistinkof Island is the village
of Meshik. A commercial airfleld, numerous radio Lowerd,
and several prominent bulldings lle about 4 miles north
of the village.

The seaward approach has a uniformly gentle sloping
bottom, with shoals extending considerably offshorve. The
10-fathom curve is @ to 8 miles off the bay, and the 20-
fathom curve about 15 to 20 milles off. Over thiy ared
there Is good holding bottom of flne sand and gravel,
with some offshore sand waves lylng perpendlcular lo the
heach. Inshore of the 5-fathom curve the bottom tends
to shoal abruptly.

No passage is recommended hetween Strogonof Point
and Chistiakof 1sland becnuse of numerous shifting bars.
Small boats, however, can approach Meshik around the
northeast end of Chlstiakof Island, with local kuowledge
and by exercising caution.

The boitom In Iort Helden is sand and mud, and the
holding properties are considered poor. The landing area
off the cannery at Meshik is long and sloping, and hea¥y
londing should be done in the latter stages of a rising
tide because of the flats that uncover at low water.

The diutnal range of tide in Port Heiden is 12.1 fo€
The current. veloelty Ir 1 knot; the ebb current seems to
be increased by u southenst wind, Sen ice conditkons are
varinble, with pavigation seldom entirely surpended ;

t.
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drift ice usually restricts navigation to full-powered ves-
gels from Jonuary through April

i

Chart 8802.—From Port Heiden the sanme low const ex-
tends in mearly a direct line to Cape Menshikof, where
the high land of D'ort Heiden gradually recedes from the
coust. Cape Menshikof s o high hluff, extending some
distance nlengshore, with hilly country back of it

Cinder River, 20 mlles southwestwurd from Ugashik
River, i» n shallow indentation In the coastline that is of-
ten mistoken for the Ugashik.

Ugashik River emptles inte the wide indentation he-
tween Cape Menshikof end Cape Greig, o distance of 15
miles. The capes can be approached from westward to
within ahout 2 miles. The coast between the capes, in-
eluding the river valley, appeara low. Smoky Point Light
¢57°38’ N., 157°42' W.), 45 feet above the water, is
shown from u small white house on a white skeleton tower
on Smoky Point, a bluff on the north side of the entrance,
7 miles southward of Cape Greig. Here the river is about
4 miles wide nt bigh water. The indentations betwcen
the capes, including the mouth of the river, are filled with
shoals. A channel with about 10 feet is huoyed during
the season for the use of the cannery vessels, hut a
stranger could not follow it with safety. Only Inunches
can approach the ennnery at low water beenuse of boulders
in the channel, The river ls fresh at low water about §
miles above Ugnshik.

A lghted hell buoy marks the entrance to Ugashlk
‘River. Each year the cannery company anchors two
floats on the north wide of the channel at the entrance.

A cannery is near the entrance at Pilot Peint (1680
population 61; P.0).). The wharf is 144 feet long but dries
at low water. .Fresh water 1s available on the wharf,
) " Gasoline, fuel, and diesel olly are stored for canhery use,

,_.‘A machine shop and scowway ure maintained by the
U< cannery; a 4-ton crane is on the wharf. Radiotelegraph
. communication is maintnined with the Alnska Cominu-
¢ nleation System.

A cannery at the villnge of Ugsshik (1860 population
86; 1".0.), 13 miles from the enirance, has a wharf 200
feet In length with a depth of 14 feet at high water but is
reported dry at half tide, Fresh water is available on the
g ‘wharf and by burge at the anchorage. Gasoline and
b dlesel ofl are stored for cannery use and there is a 2-ton
{ . “erane on the wharf. The cannery has a machine shop
,_; and a scowway. Small tenders are beached for light
- hull repairs.

Cape Greig is a prominent brownish bluff, with a few
“rellow vertical stripes extending several miles alongshore.
It appears to be the senward end of a low ridge with low
1and on ench side. This and a pecullar notched mountain
some distance inland are good marks, Cape Greig Light
{87°44’ N., 157°42' W.), 350 feet above the water, is
“shown from a white house,
Cape Grelg is probably the hest landfall for the appreach
to Kvichak and Nushaguk Bays from southwestward.
. North of Cape Grelg, the const is low and has no dlstin-
ing features, and even radar |s not of much assist-
bee unttl abeam of KEgegik Bay. Particular care should
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be taken to clear the shoals off the entrance to this bay.
After passing the bay, Middle Bluff cau usually be identi-
fled, although the lights on this bluff and on Red Bluff are
small structures not easily seen from offshore. Johnston
Hill, 357 feet high, is not readily identified by a stranger
approaching from the southwest, but abeam of the hill
and thence to the northesstward a sharp tip on the
northern side is very prominent.

Chart 9051.—Kvichak Bay, the large arm at the head
of Bristol Bay, extends northeastward from a llne he-
tween the south entrance point of Egegik River and
Ftolin Point. The bay is nir important fishing area for
red salmon aud there nre several canneries in 1ts northern
part. Kvichak Bay is navigable for deep-draft vessels as
far as the anchorage ahout due west of the entrance to the
Neknek River. 'The approach from the southwest is re-
stricted to n channel about 3 miles wide by Big Flat, an
extensive tide flat extending off the east rhore, and by
Dead Man Sands, the large shoal in the middle of the bay
northwest of Johnston HIll. This shoal uncovers ahout
8 feet and the area north of it is very foul. Fishing hoats
and collectlng barges use the area at half tide or higher.
Caution is necessary as a number of fishermen have been
108t when trapped by the tides.

About midway between Middle Bluff Light and John-
ston ITill are two low spits which, while not discernible
vigually from n vessel in midchannel, are quite prominent
on & radarscope and hence are valuable landmarks during
perlods of low visibility.

North of Naknek River are numercus shoals and un-
covered banks. The best water is on the east side of the
bay between Naknek River and Koggiung, bhut local
kunowledge is needed to avold the shoals. The land is low
and flat hut the tanks and buildings of the cannerles and
the lights, which are maintained during the caoming sea-
gon, are good landmarks.

Kvichak River, which empties into the head of Kvichak
Bay, Is the outlet for Lakes Illamna apd Clark, on the
western side of the mountaln system that borders Cook
Inlet. At maximum ebh, the confluence of discharges from
Naknek and Kvichak Rivers is apt to cause overfalls
which are dangerous to emall boats. Winds In excess of
20 knots, opposed to currents, make the bay quite rough
for vessels of light draft.

Good holding ground 1s availahle any place in Kvichak
Bay where depths are suitable for anchorage. ‘The bot-
tom appears to consist of a layer of coarse gravel, sand,
and stones, with mud beneath. The shoul depths permit
a generous scope of chain which is necewwary because of
the strong currents and frequent hlows. Only one anchor
I recominended because of the tendency of o vessel to
swing to the direction of the current, desplte wind diree-
tion, with consequent fouling if moored with two anchors,
Experience has shown that a scope of 8 or 10 to 1 will
withstand the effects of a 60-knot wind and a 3.5-knot cur-
rent. With a strong wind opposed to current, a vensel
will urually lie broadside to both, and while such a con-
dition sometimes causes an anchor to walk, no such ten-
dency has been experienced in this area,
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Tides.—The diurnal range of the tide at the Naknek
River entrance is 22.6 feet. Daily tide predictions for
Nushagak Bay are glven in the Tide Tables. Tidal dif-
ferences und constants for a number of statlons in the
Kvichak Bay aren are listed in the Tide Tables.

Navigators are reminded that the great runge of tide

in thig bay must be considered when selecting an anchor-
nge. .
Currents.—In Kvichak Bay and River the current is
very strong, and consequently the channel shifts more or
less ench year. The current velocity is 3.5 knots in the
lower part of the bay and 2.5 knots {n the main ship an-
chorage off Naknek. In Naknek River at the hole off
Morakas Point, 4 miles above the entrance, the current
velocities are about 1 knot on the food and 2 knots on the
ebb. See the Tidal Current Tables for predictions.

It Is recommended that vessels anchor against the cur-
rent, when It 18 at moximum strength, so that engines
may be used to offset the sudden straln when the anchor
Is let go, Caution must also be exerclsed, on flood cur-
rent, to keep the vessel from being earried beyond the an-
chorage area while maneuvering. Since the currents ua-
ually follow the axes of 'the bay channels, navigotors
should make ample allowance when proceeding between
Kvichauk and Nushagak Bays; otherwise they are apt to
be set te the north or to the south wben they are on an
easterly or westerly course.

Weather and ice.—The hest weather in Kvichak and
Nushagnk Bays appears to be from the latter part of
May through Tuly. The hays are frozen over during the
winter and the ice usually does not break up until May.
Vessele approaching the bays during this tlme of the
year, which they frequently do In preparation for the fish-
ing scason, are cautioned to do so during daylight hours
because of possible lee,

Htorms have a tendency to move into this area from the
Aleutian Islands durlng Augunst and September and, while
their intensity usually is dimninished, their rate of move-
ment is decreased and at times they remain stationary
while the depressions fill, thus causing extended periods
of poor weather. For is not as prevalent in thege bays
ns farther to the southwestward in Bristol Bay proper.
Htorms south of the Alaska Peningula at times cause
strong winds to draw through the valleys, such as that
of the Bgegik River, thus giving the effect of williwaws
near the valley entrances.

Tee begins to form in November but the sglmon pack
ugually is shipped out in August and nost canneries go
on a caretaker statur in September, with all foating equip-
ment hauled out on ways. Winter activities in the aren
connlst mowtly of hunting and trapping, with transporta-
tion by wskiplames and dogsleds. Durlng the ice-free
months practically all transportation is by water or air,
since there are virtually no roads.

Mirages aro seen freguently in the Kvichak Day area
during periods of calim, and particularly at low tide.
They distort the appearante of bluffs and shorelines and
make tanks and other elevated structures visible at greut-
er distances than their nltitudes warrant.

Pilotage.—I’ractically all of Lhe cannerles in this region
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are equipped with radio communication, and strangers
should arrange for a pilot in that manner. The captains
of the local cannery tenders are all famillar with local
watery, and no trouble is experienced in getting a eompe-
tent plilot.

Egegik River empties into Kvichak Bay 30 miles nerth
of Cape Grelg; Cape Chichagof s the northern entrance
point. It is a large tiver, 1 mile wide at the canneries,
and is the outlet of Becharof Lake. It flows in o westerly
direction for more than 28 miles.

The lower part of the river forms Egegik Bay. At low
water & large part of ity ares is buare. At the entrance,
shoal water extends 8 milea offshore and should be given
a wide berth by passing vessels. Entering vessels, de-
pendiug upon their draft and eondition of the sea, gener-
ally cross the entranee bar between half and full tide
stages only,

A lighted bell buoy is 2.5 miles off the entrance bar.
Moderately heavy seas will break over this bar with any
stage of tide although it has 4 fathoms over it at high
water. It is consldered the most dangerous bar in the
Bristol Bay area.

Red Bluff Light (58°14' N,, 157°29’ W.), 06 feet ahove
the water, is shown from a small white house on promi-
nent Red Bluff. The siructure ls difflcult to see in the
daytime.

There are two partially protected anchorages wilh lim-
ited swinging room at the entrance to Kgegik River that
are used by power scows and large tugs, The principul
one is the channel inside Coffee Point, with depths up (0
N fathoms, A smpaller anchorage lies Just cast of the dock
nt Egegik, with 4 fathoms at high water. Ebb current
ut the smaller anchorage is very strong.

Egegik River is navigable to small boats for its entire
length into and across Recharof Lake, Although (idal to
the foot of the rapids, mean range in its lagoons is only
1 toot; §- to 6-foot drafts can be carried through the river,
but the small lagoon reduces this to 3 or 4 feet, depending
upon water stage. The controlling depth of the 14-mile
rapide of the lake outlet is 4 feet at low water winge.
Although its midchannel eurrent averages 5 knots, slow-
speed powerboats run it frequently with and without
handline aid from the shore. The river i open [rom May
to October.

Freight from oceangoing vessels ia generally lightered
into Egegik from the ship unchorage off Naknek. Egegik
(1960 population 150; I.0.) has limited facilities; a can-
nery whart which is 80 feet long dries ot low water
Fresh water and a 5-ton crane are availahle. Boat gaso-
line and diesel fuel are avallable for local use only.
Another cannery wharf, located ncrosa the river, iN 150
feet long with less water at its face, This cannery iy in-
operative, but #ts marine railway ir active and bauls out
barges, drivers, and (ugs for winter layup. Two stores
remaln open for the year in Egeglk, Their supplies are
principally food staples and clothing.

Bee appendix for dutes of lce breakup and freezeup.

Raodiotelegraph communleations are maintained with
the Alaska Communication Sywstemn. Transportation 18
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avallable hy itinerant floatplane from May to Oc¢tober, and
is usually obtalned from Naknek village or King Salmon
Alrport.

Middle Bluff Light (58°24’ N., 157°32’ W.), 105 fect
above the water, & shown from n small white house on
Middle Bluff; the structure s difficult to see in the day-
time.

Naknek River enters Kvichak Bay on the eastern side,
about 15 miles southward of Kogglung., Cape Suworof is
the point on the north side of the entrance. The large
80-mile-long river has its source in Lake Naknek, on
which two villages are loented.

Anchorage can be had off the entrance to Naknek River
in 35 to 40 feet; this is the head of navigation for deep-
draft vessels, The approach channel to this anchorage
has depths of 33 to 60 feet.

The extreme range of tide at the river mouth is more
than 25 feet. Tidal detn for the river is glven in the
Tide Tables.

Shonls and banks, many of which uncover, fill the lower
course of the river and extend 3 or 4 miles, then trend
around northword and join the body of the banks that
811 the upper end of Kvichak Bay. With local knowledge,
eraft drawing 4 feet can enter the river at low water and
proceed as far ay the Dinmond NN Cannery.

Naknek Light (58°42' N., 152°05’ W.), T8 feet above
the water, is shown from a small white honse on the south
side of the entrance. Naknek Entrance Light (58°43' N.,
157°03' W.), 104 feet above the water, is shown from &a
#mall white houre on the north side.

There are several large snlmon canneries along Naknek
River, and all have wharves that bare alongside at low
water. Some of the canneries have not operated for
years, Deep-draft vessels anchor ebout 6 mlles off the
entrance to the river and lighter thelr freight ashore in
barges which are avallable at Naknek; the approaches to
the anchoruges vary little from year to year. Vessels
drawing up to 10 feet can go alongslde the cannery
wharves at half tide but can remain afloat at low water
only by shifting to what is called the hole just castward
of Morukas Point, which s 4 miles above the river mouth,
The hole hny depths of 0 to 14 feet at low wuter over 4
narrow crooked area 200 to 300 feet wide and about 0.5
mile long. Mooring buoys are maintained in this hole
by the cannerles from May 15 to October 1 for use of
power scows, tuges, and barges. Craft of these types,
drawing up to about 12 feet, can proceed up the river with
local knowledge some 12 miles from the mouth. In order
to do this, veswels leave Nnknek village 1 hour before high
water. Beyond this point, small boats of 3-foot draft can
proceed as far as the rapids, a distance of about 7.5 miles.

An overhead power cable with a clearance of 48 feef

‘erosses Naknek TRiver about 1.3 miles above Mornkas

Point.
Bee appendix for dates of ice breaknp and freezeup.
All actlve eannertes maintain radio communication with
the Alagka Communication System,
The only marine railways in the Naknek River are those

: ‘ which each cannery maintains. These have a cupaelty up
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to T0 tons, draft of 10 feet, and approximate length of 120
foct. Limited repair facilitles, including machine work,
arc avallable at the canneries, n8 well as fresh water in
any quantity. During the fisbing season, fresh water is
available at the main ship ancheruge by water barge.

Nakniek (1900 pepulation 249; P.0.) s on the north
bank of the Naknek Rlver about 1.5 miles from the mouth,
A nurse is on duty during the winter, and, during the can-
nery season, each canmery ciiploys a doctor whose services
are avallable to the public for o fee. Weekly mail service
is by plane throughout the year. Regular scheduled
atenmers slso carry mall during the summer. A road
leads 0.8 mile inland to a lauke used as n landing place for
floatplanes; another road goes about 12 milen southeast-
erly to King Salmon Airport. Transportation over iand
in this aren is entirely by plane. Several floatplanes at
the inlund lake nre available for hire or charter. The alr-
port has wcheduled frelght and passenger service to An-
chorage. There 18 a telephone line from Naknek to the
airport.

Diesel oil, gasoline, and lubricating oil are availahle i
quantities suffieient. for normnl dewands, and limited
amonnts of conl and stove oil alro nre available, Deliv-
ery cun be made alongside the fuel dock for vessels drow-
ing up to 10 feel at better than half tide or by drums to
shipy nt anchorage. There is no fuel oil. Provisions in
limited quaniities are avallable.

South Naknek (1060 population 142; P.0.), on the routh
bank of the Naknek River directly across from Nuoknek,
hag a school and a cannery that opernted a general mer-
rhandise store.

See Appendix for King Salmon climatological table.

Bristol Bay Cannery Light (58°46’ N,, 157°04' W.), 51
feot nbove the waler, is shown from a water tank 2.0
miles north of Naknek River entrance. The ecannery
wharf bares nt low water,

Libbyville, on the east side of Kvichak Bay, 3.0 miles
north of Naknek River entrance, has a cannery with a
100-Foot long whart.

Common practice In this area is to avold all mnovement
of vessels morth of Naknek River at the lower stages of
the tide or on o falling tide. At or near high water it is
snfe to navigate almosl any part of the area with vergels
drawing up to 7 or R feet; vessels going aground on a
rising tide nre floated in n very short time and may pro-
ceed. No rmocks exist en the shoals, and temporary
groundings do not often damage vessels,

Most of the aren Detween Naknek and Kvichak Rivers
bares at some stage of the tide.

The Bend Light (58°50" N., 157°00" W.}, 56 feet above
the water, is shown from a small white house. The light
serves as a useful ald to vessels and barges of shallow
draft using the eastern channel from Libbyville to Kog-
giung where depths vary from 3 to 20 feet at low water.
Loenl knowledge is necessary to avoid grounding on a
folling tide.

Koggiung, 4 village on the east bank of Kvichak River,
har several canneries, All of the wharves ure dry at low
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water and have mud hottom alongside. All have fresh
water connections. Fuel oll, diegel oil, and gasoline are
stored for cannery use.

The longest wharf at Koggiung is 450 feet. The marine
railway at this wharf can haul out vessels up to 00 tous
at high water,

Kvichak River, from Kogglung to Iliamna TLake, is G0
wmiles long. In the upper half of its course it is much
broken by Islandr and bars into narrow, shallow channslas,
The lower half is tidal.

Occarionally vessels drawing 14 feet have ascended the
river as far ag the mouth of Alagnak River, but anchorage
ia difficult to find. Kvichak River is navigable for can-
nery tenders of 10-foot draft to Alagnak River, 22 miles
above the mouth of Kvichak River. Launches of 3- to
4-foot draft can go on up into Iliamna T.ake,

On Kvichak River there are four recommended anchor-
aged where mooring buoys are maintained during the
fishing scason, Fresh water I8 available at the canneries.

At Graveyard Point near the mouth fair protection 1a
available in depths of 10 to 12 feet in all weather except
strong southeasterly storms. The hottom is fine gray sand
with good holding ground.

Graveyard Point Light (58°52’ N., 157°01’ W.), 50
feet above the water, {8 shown from a small white house
on a pyramldal structure 0.7 mile sonth of Graveyard
*oint.

Off Nakeen and the mouth of Squaw Creek good pro-
tection in all weather is afforded in depths of 15 to 17 fect.
The bottom is fine gray sand and the holding ground is
good.

At Kvichak good protection is afforded In depths of 8
to 10 feet in all weather exeept a strong northerly storm,
The bottom ir gray sand and the holding ground s good.

At Levelock (chart 8802) (1060 population 88; P.0.)
good protection is afforded in all weather, In 8 to 10
fathoms, fine gray sand bottom, with good holdlng ground.

Common practice on the Kvichak River is to restrict
navigation to the direction of the current and to a stage
nhout half tide, if possible. Vessels grounding on a rising
tide are flonted in a short time and temporary groundings
cause no damage since there are no rocks on the shoals.

Loeal knowledge of the channels is necessary and any-
one not thoroughly familiar with the river is strongly
advised to obtain a pilot from one of the canneries.

Chart 8502.,—1liamna Lake i ahout 70 miles long and
generally from 7 to 17 miles wide. It is about 60 feet
above tidewater. Reported soundings indicate a depth at
the east end of many hundred feet. The lake iy uyually
frozen from late December until late in May; the snow
leaves the low grounnd in April, remaining until June In
the pass between Iiamna Take and Cook Inlet. Some
snow may be expected in September, but the ground is not
permanently covered at low altitudes until some months
later.

Old Iliamna is an abandoned village 3.5 miles above the
mouth of the Iliamna River which drains into the enstern
end of Iliamna Lake.
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A trail leads from the head of Illamnn Bay, Cook Inlet,
to Old Iliamna, a distance of 10 miles, crossing a H00-foot
summit 3 miles west of the bay. Another trnil leads
from the western arm of Illamna Bay to Old Ilamna, 17
miles, crossing three summita 1,700, 1,500, and 1,975 feet
high, at 3.6, 5, and 13 miles, respectively, from Iliammns
Bay, descending to 1,400 and 600 feet between the sum-
mite. These trails can generally be used by horses from
Jnne to November. Dogs are used durlng the remainder
of the year,

Old Ilfamna can also be reached by a portage from the
head of Kamishak Bay, Cook Inlet, to the head of Kak-
honak Bay, an arm of Iliamna T.ake. The portage 18 snld
to be an easy one over a low pass, but It is not much
used except by natives beeause of the difficulty of landing
supplies on the uncharted coust of Kamishak Bay.

From Old Iliamna all parts of Iliamne Lake and
Kvichak River can be reacbed in bonts. (Fagoline
launches are availahle at the village.

Newhalen River, about 20 miles long, connects Iliamna
Louke with Lake Clark. Tbe upper 10 miles can be navi-
gated by cauoes and pollng boats. Rapids and reported
falls make even canoe nnvigation impossible for the lower
10 mlles. These rapide may be avoided by a 5G-miie
portage.

Iliamna (19680 population 47: I*.0.) is near the mouth
of Newhnlen River. An airfield Is adjacent to the village.

Lake Clark ir about 45 miles long and from 1 to 8.5
miles wide. It js about 220 fect above tidewater, aud
s tributary to Illowna Take and Newhalen River.

Chart 9052.-—Nushagak Bay and Nushagak River, on
the north wide of Bristol Bay near its head, are im-
portant for the extensive salmon fAshing and n number
of large canneries which are operated during the sum-
mer. The bay is 1/ miles wide at the entranee between
Protection Polnt and Etolin Point. The surveys of 1848
fi0 show that the bars and channels in the upper bay and
river have changed conslderably. Locsl authorities sinte
that the area between Clarks Point and Dillingham {9nag
Point) is perticularly subject to change on the ice run-
out each spring,

Nushagak Bay and River are obstructed by extensive
shoals near the shores, and hy long bars, partly bare #t
low water, which genernlly extend in the direction of fhe
channels. In the absence of aids, navigation is safe only
in the daytime when the marks and distant peaks can be
seen. The worst dangers in the approach are the exten-
slve shoels southward and southeastward of Cape Con-
stentlne, the outer one belng nearly out of asight of Iand.

Northward of Dillingham 18 a sparse growth of tim-
ber, which becomes heavy farther {nland hut to the south-
ward are only occasional clumps of alder bushes.

The peninsula of Cape Constantine is low rolling tundra
country, with bluffs {n places. Nichols Hills, 125 feet
high, are small sand knolls, the highest part of n ridge
that follows the enstern slde of the cape, and le & miled
northwestward of I'rotectlon Point.

At the southwest end and on the soutbeast side of
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the cape arc the entrunces of two lagoons that can be
entered by honts at high water when there is no surf.
At low tide, water remaing in the entrance and for a
ghort distance inside the first lagoon; the second iagoon
{8 bare,

Shoals with little water on them in places extend 6
i~ miles sonthward from Cape Censtantine, and the outer
shoal, Ustiugof, lies 8 to D miles southeastward from the
cape. These shoals are in the form of long ridges trending
In the direction of the set of the tidal currents around
the cape to and from Nushagak Bay. They are steep-to,
especlally on the offshore wide, and soundings will not
glve sufficient warning to avoid them. The tidal currents
northeast of Sterling Shoal, off Cape Constantine, bave
& velocity of about 2 knots. See the Tldal Current
Tables.

Ustiugof Shoeal is a narrow ridge with a least depth of
18 feet, and haws # length of 15 miles in a 052° direction.
Close to 1ts soutbeust side are depths of 11 fathoms or
more. From a vessel near the shoal, Cape Constantine
ecan be seen in clear weather. The greatest care iy re-
quired when southward or southengtwnrd of the cape.
The shonler ridges nare generally indicated by rip or
breakers at low wuter, but there is generally nothing
to indlente Ustiugof Shonl

Protection Point, the eastern end of Cape Constantine,
is a low marshy spit which extends 1.5 miles from the
higher lsnd. On the north slde of the point, 2 miles
" westward of its end, is the entrance to a lagoon; small
boats can anchor in, or close inside the entrance, but
the current is strong on the ebh. The current velocity
off the point is nbout 2 knots on the flood and 3 knots
on the ebb; see the Tidal Current Tables, A narrow
# shoal awash in places at low water extends 4.2 miles

~ southward from the point. The southern half of the
& shoal {8 about s mile from shore; between the polnt

- and the north end of the shoal ig 0 narrow channel. A
; detached shoal about 2 miles enstward from the point

- bas a least depth of 17 feet.

Nichols Spit, eastward of Nichols Hills, forms a cove,
dry at low water, that can be entered by bonts at high
water and affords shelter except from northerly winds.

Igushik River is o crooked winding river on the west
#lde of the bay; vesmels up to about 24-foot draft have
been taken out. The channel into the river is not wur-
veyed. The flat on the enstern side of the channel lead-
ing to the mouth of the river shows for nearly its full
length at low water. The bar at the entrance of the
channel has depths of 5 to 14 feet on it, and lies about 7.6
miles southeastward of the mouth of the river and 8.8
tiles northward from Protection Doint.

Igushik Ridge, on the west side of Igushik River, is

Prominent, being about 260 feet high nenr its northern
end, where it beenks sharply to the river. The peninsula
eantward of the river is low.
: Sneke River, 10 miles north of the mouth of Igushik
Biver, 18 nsed only by flshing bouts, The channel lending
#0 the mouth of Snake River bas a depth of about ¥
‘eet, and is weli deflned ut low water by the flats, which
Wneover, except at the entrance.
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The land on the eastern side of the bay is low and
rolling tundra, and the entrance point 18 rounding without
a distinct point.

Etolin Point, the larger rounded point between Kvichak
and Nushagak Bays, is flat, tundra covered, with several
shallow Inkes, some of which have heen nsed for flont-
plane landings. The western extremity of the point iy a
90-foot high bluff. A 149-foot high rounded hill, 2 miles
eastward of the point, is o prominent landmark when
approaching from seaward.

Bhonls covered less than 12 feet extend 5 miles south-
ward of the rounding polnt southeastward of Etolin Point,
while depths of 80 feet or less are more than 10 miles
from the shore. The shoaling is gradual, and sounding
is a good guide in approaching the eastern shore when
just outside a line joining Etolin and Protection Points.
Abhove this line in the eastern half of the bay there are
long shoals, most of which show In places at low water.

Ekuk Bluff, northward of Etolin Point, is 170 feet high
and prominent. Ekuk (1860 population 40) is a native
village on a spit at the north end of the bluff. The lagoon
Inside the spit is bare at low water. The cannery whart
at Kkuk is 150 feet in length with 7 feet alongside at high
water. Gasoline, diesel oil, and fuel oll are stored for
cannery use and fregh water is availahle, A small marine
railway can handle vessels up to 60 tons at high tide.
The cannery maintalns radlotelegraph communleations
with the Alaska Communication System.

Clarks Point, 1.5 miles north of Ekuk, is low and has
an exiensive gravel beach. On the point are a large
Alaska Packers Assoclation cannery and the village of
Clarks Point (1960 popnlation 138; I"0O.). The ridge,
169 feet high, terminates in a bluff at the shoreline 0.6
mile south of the point and 1s prominent from seaward.
Several large water tnnks near the shore end of the hluff
are prominent landmarks.

The Alaska Packers Association wharf at Clarks Point
is 175 feet long and has a depth alongside of about 8 feet
at high water. A temporary T-pier with a face of 80
feet and a depth alongside of about 13 feet at high water
is extended out 90 feet from the face of the main whart
during the cannery season, 'The maln wharf has a 20-ton
crane on the northeast corner and a 8-ton crane on the
gouthwest corner. Radiotelephone and radiotelegraph
communlcations are maintained with the Alaska Commu-
nication System.

Whater is plped to the wharf. A general store is operated
throughout the year. Gasoline, diesel oil, and fuel oil are
atored for cannery use. The marine railway ecan haul
out vessels up to 150 tons at high tide; a amall machine
shop is nearby.

Clark Slough, 1.5 miles northeastward of Clarks Ioint,
in navigable for launches at high water for about 17 miles.
The bar which must be crossed at the edge of Combine
Flats when entering the slough bares nt low water. Fish-
ing craft and tenders use Clark Slough and the part of
Combine Flats behind Clarks Point for shelter during
heavy sonthwest weather, Mooring piles are maintained
by the Alaskn Packers Asgociatlon on Combine Flats near
Clarks Point.
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Nushagak Point, on the east side of Nushagak Bay and
7 mlles northward from Clarks Point, {s the outer end of
a prominent 260-foot ridge, to the eastward of which is a
deep valley, Nushagsk, a small village on the point has
two unuscd cannerles, a school, and a church. There are
no wharves. Vessels may approach as closely as their
draft permits and use small boats or barges for reaching
the shore. Landing at low water (& difficult because of the
very sticky mud on the flats, but o good landing can be
made on the gravel beach at high water. Nushagak has
no post office, mail being received through IMllingham,
and no supplies are availahle,

From Coffee Point to Snag Point, 0 miles to the north-
east, the western shoro of Nushagnk Bay consists mostly
of bluffs. Bradford Point, between Coffee Point and Snag
Point, i3 opposite Grassy Island, which i{s awash at highest
tides.

Kunakannk, at Bradford Point, is a small settlement
which includes the former sites of Dillingham and Kana-
kanak and 18 connected by roads with the present site
of Dillingham nt Snag Point. A hospital and a radio
station are operated at Kanankanak by the U.8. Publie
Heulth Service.

Dillingham {1960 population 424 ; P.0,) is the principal
settlement and dource of supply in Nushagak Bay. The
village hng a sehool and churches, nnd hospitnl facllities
ut Kanakanank muay be reached by road. Ordinary sup-
plier are avallable at several general stores. IPetroleum
products, except fuel oil, can be obtained from the Standard
01l Co. plant. Fuel oil for the canneries in Nushagnk Bay
is generally brought in by tanker early in the senson and
tranuferred to cunnery barges at the anchorage off Clarks
I'oint. Limited quantities of fuel oil can be obtained from
the tanks of supply vessels handling general cargo for the
bay.

Vessels drawing 23 feet nscend the bny on high tide
and anchor Just below Snag I'oint. Supplies are lightered
to Dillingham either by the canneries’ equipment or hy
private equipment. The oil and cannery wharves can be
approached only at high tlde; wvessels drawing 12 feet
moor at these wharves on bigher high tides.

The cannery 4t Dillingham has a wharf 178 feet long
with a depth alongulde of 2 feet at low water and can
be used by small tenders at high tide. Gasoline, dlesel oil,
and fuel olls nre stored for cannery use. The cannery
mnintaing radiotelephone and rndiotelegraph communpica-
tions with the Alagka Communication System. A marine
ruilway at the cannery can huul out vessels up to 100 tons
at bigh tide.

Dillingham Harhor, on the west side of Dlllingham,
provides moorage for smull Airvhing and pleasure craft. In
June 1962, the controlling depth was 2 feet In the en-
trance channe! and basin.

An airport 0.5 mile nortb of the village, provides air
services the year round. A commercinl radio station
maintaing regular schednles with the Alaska Comniuni-
cation System. Incoming vessels may request local pilots
through this station.

Wood River has its entrance northward of Snag Point,
aud has a length of about 24 miles to Lake Aleknngik. Its
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width varies from about 600 yards in its lower part to
about 50 yards where it joins the lake. A depth of 3 to
3% feet &t low water can be carried 15 miles up river and
not more than 214 feet to the lake; at bigh water 4 feet
can be carried this distance. The lake is about 24 miles
long and navigable for its entire length,

A cannery, on the south bank of Wood River, i3 just
inside 8nag Ioint. The mudfats In front of the cannery
wharf bare at low wuter. Gasoline, fuel, and diesel oils
are stored in small quantities for eannery use. The ten-
derway, only skid shoes, cun haul out vessels up to 75 ton«
gt high tide.

Prominent features.—Northward of Nushagak Bay is a
chuain of promineni mountaing, which are snow-covered in
early summer but are bare except in the ravines by the
middle of July. In clear weather the peaks show from a
long distance seaward, hut much of the time they are
obscured by clouds and haze. Many of the summits are
rhown on the chart.

Channels.-—The controlling depth in Nushagak Bay and
River ia about 10 feet to Dillingham, 30 miles above the
mouth. Small vessels of 21-foot draft can continue up
Nushagak River to Nunachuuk, 100 miles ahove the mouth.

Anchorages.—Vessels can anchor in the outer pari of
Nushagak Bay in northerly weather. The wind from this
direction does not appear to blow with force during the
sumtner. This part of the bay is exposed to o henvy dea
during easterly to southerly weather. The strong current
ecauses o vessel at anchor to lle stern or broadside to the
gea when the wind opposes the eurrent. The bars seem to
afford little protection. In southwesterly und northeast-
erly weather, the western and eastern sides of the bay,
respectively, gshould be selected.

Good anchorage can be found southward of Ekuk Bluff,
in 30 to 85 feet, mud bottom, where the current is not
strong. During the cannery season, mooring buoys, placed
in a line parallel to the beach, ure mmintained for tally
barges in the area south of Ekuk Bluff and cast of the
main channel.

In southwesterly wenther, good anchorage in abont 18
feet is offered (o vesuels drawlng 12 feet or less, 1 mile
021° from Protection Point, Deeper draft vessels should
anchor farther northeastward.

Above Ekuk good anchorage will he found wherever the
depth will permit. This part of the bay is very cheppy in
heavy weather, but the sea seldom, if ever, in heavy
enough Lo endanger a vessel. The bottom is sand, but the
anchor holds well if given a scope of about G0 fathoms.
The currents are strong, and enre should he taken to avold
dragging. Vessels remaining long are anchored in line in
the channel to interfere as little as possible with (he nets.
During the cannery season, mooring bhuoys are placed by
the canneries in lines parallel to the channel off Kkuk
Bluff and Clarks Point.

Tides.—The tldes in Nushagak Bay are influenced to
some exteut by atrong windes. The diurnal range of tide
at Clarks Point ig 19.5 fect. Daily predictions are given
inr the Tide Tables.

Currents.—The currents in Nushagak Bny have col-
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siderable strength; velocitles of nbout 4 knots have been
observed on buth the flood und the ebb. The ebb usually
begins shortly before high water and continues to run
after low waler, roughly about 7 hours ebb and § hours
flood. The period of slack water iy usually short. The
currcnts generally set fair with the channels, but in navi-
gating the bay the course is often acrosg the current and
allowance must be made for it. The velocity is influenced
by freshets and continued winds, which also affect the
times of stack water. A current of over & knots may be
experienced at timen, Sce Tidal Current Tables for
predictions in Nushagak Day.

Weunther.—The weather is variable, but it is considered
better than farther westward. Spells of bad weather
oceur, and their duration Increases In the late summer.
Southwesterly winds sometimes predeminate in the early
gummer and easterly windr later, Hasterly winds bring
thick wenther and rain, and are accompanied by low or
falling barometer. Houthwesterly winds, If moderate,
bring falr weather, but if strong bring rain. North-
westerly winds bring fine clear weather, but geldom blow
pteadily. In settied weather the wind may be light from
any directlon, accompanied by showers, After a gale there
ig usunlly no shifting of the wind or sudden breaking of
tbe storm, but tbe wind decreases, and there in a gradual
return to fair weather, Fog sometimes reta in from sea,
but there is little fog during the summer.

Ice.—The movement of the lce ls variable, depending
upon the direction of the wind., It is sald that the ar-
rival of cannery vessels has been as late as June 17. The
tee 18 not solid but drifts in floeg with the wind and cur-
rent, Northeast winds drive the lce out of the upper
bay to ground and breakup on the shores and sand hars
of the western side of the bay, Cunnery floating equip-
ment is hauled out upon completion of the season in mld-
August and the salmon pack is taken out at that time.
One winter supply vessel generally mnkeg the lagt trip
into the bay about the middle of September. See Appen-
dix for dates of lce breakup and freezeup.

Routes.—The chbannels and bars of Nushagnk Bay and
River are probably subject to constant change, due to the
action of currents, and to a smaller extent by the action
of the sea. Changer of considerable extent are reported
by those of long experlence. A margin of safety should
therefore be allowed for the soundings found by the sur-
vey, It is also well to remember that with a very low
tide the water may fall as much as 4% feet below the
plane of reference of the chart.

The navigation of the bay 18 not easy, and o stranger
should proceed with great cautlon. Tide rips may be
taken as good evidence of shoals, The shouls are long
rdges trending in the same directions as the tidal cur-
' Tents, and the danger of stranding is greatly Increased if
& course is lald across the currents. A stranger should
navigate only on a rising tide and i1y adviked to com-
municate by radio with the commercial station at Dilling-
ham, or with one of the cuhneries, and arrange to bave a
Plot sent out.

It is recommended that vessels hound to Nushagak
make Cape Grelg, which is high and easily recognized
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and marked hy a light, then shape the course for the eun-
trance lighted bell buoy, favoriug the Ktolin Point side
in preference to the Cape Constantine wide. The currentd
thnt may be experienced when crossing from Cape Grelg
are not known, but there may be conslderable set. Great
care should therefore be exercised in approaching the en-
trance. The land at the entrance when first seen in
appreaching is indefinite, and presents no feature that
can be readily identified.

After making the entrance buoy enter the bay on the
341° lighted range through Ship Channel. Favor the
enstern side of the range until clear of the G-foot spot
on the vastern edge of Long Sands and take eare to avold
the 3- and 4-foot spots near the edges of the channel
through the north cnd of the bar. When through the
cut on the bar, leave the range and follow the general
trend of the shore to off Ekuk.

Note.—On the flood, just inslde the bar, cross a dis-
tinct rip and keep it about 150 feet off the port side. The
waters of the upper bay and river carry heavy sediment,
and tbe only indleations of shuals usually are swirls or
rips. On the ebh the waters of the upper bay are prac-
tically fresh but they become brackish on the flood.

From Clarks Point to the upper cannperles, numerous
mud and sand bars are exposed at low water in the
central and western parts of the river. Shoal water lu
the middle of the river is extensive and restricts erossing
during low water; nearly all navigation of this section is
done on a rising or high tide. Navigation of Lhis nrea
should not be attempted by large vessels except ona rising
tide and then only with local knowledge or with a local
pllot. Local authorities state that the urea is subject to
change on the ice runoff each spring.

Present traffic follows the eastern shore above Clarks
Point, keeping about 1 mile off. The chahnel follows
close along the edge of the eastern mudfiats and is marked
by local buoyage during the summer. The western line
of this buoyage marks the cast edge of the chanpel and
the other two or three lines mark set-net sites, The
channel is 0.8 mile offshore at the northern end of Com-
bine Flats and 0.5 mile off at Nushagak Point. A mile
below Nushagak Point, vessela cross over and pass 0.2
mile off Bradford Point, then follow (he western shore
at this distance to the anchorage off Dillingham, Traffle
generally starts upriver on hulf-flood tide.

Repairs.—The large tides and the Hats make it easy
to beach a vessel of drafts up to about 18 feet. A good
place is at Clarks Point. Small machine repairs can
generally be done at the companies’ shops.

Communicutions.—The Alaska Steamship Company
makes several trips a year into the Nushngak Bay atea,
the earliest being about May 15 and the latest about
Heptember 15, depending upon lce conditions. Commer-
¢lal airlines serve the area. Dog teams are used to some
extent by natives and trappers during the winter and
amall boats are uged for local travel during the summer,
Tankers and barges bring in diesel oll, gasoline, lubri-
cating oil, and fuel oll. All canneries and thelr tenders
are equipped with radiotelepbone and radio traffic can
be handled through the ¢annery shore stations during the
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gseason. Radlotelephones are maintained by cannery
caretakers during the winter.

Chart 8802.-The nrea hetween Cape Coustantine and
Cape Newenham is unsurveyed, and there are indications
that the present charts are considerably in error. Ves-
sels laylng a course from ontside Ustiugof Shoal to pass
about 2 miles off Cape I’eirce, in thick but otherwise
moderate weather, have reported maklng Iagemeister
Island dead ahead. This undouhtedly is due to a north-
erly set in this vicinity. In the thick weather which
prevails ih this locality safety is assured only hy constant
sounding.

Kulukak Bay, entered between Kulukak Point, 38 milea
northwestward of Cape Constantine, and Right Hand
Point, about 9 miles west-southwestward, is shoal; there
is a depth of 3 fathoms Just Inside the entrance and the
northern half drics at low water. The buildings of an
abandoned native villuge are above the bluff at the north-
west corner of the hay.

Right Hand Point is the southern extremity of a
mountainous peninsula which separates Kulukak Bay
from Togiak Bay.

Walrus Islands, consisting of three islands ond three
above-water rocks, lie in the approach te Toglak Bay.
A reconnaissance survey in 1848 found shoal water be-
tween several of the islands as well as south of the
group. Shoaling is rapid after reaching a depth of 8
fatboms, requiring contintous sounding while navigating
these waters. Thick weather {s frequent in this aren, and
often the higher islands are fog-capped when the weather
is otherwise clear, The diurnal range of tide 1s 9.5 feet.

Round Island, the eastermmont of the group, ls 1,407
feet high, and lics obout 10 miles southward of Right
Hand Polnt. The west side of the island s precipitous
and bare in the lower clevations. A narrow beach makes
around the east side, To the north the island terminates
In a distinet pinnacle rock. A reef, bare In places and
congisting of sand and smooth houlders, extends about
1.3 mileg northwestward of the pinnacle rock.

Indifferent anchorage may be found about 1 mile
northeast of the i{sland in about 11 fathoms, hard sand
hottom.

Crooked Island, 1,254 feet high, les 8 milles west-
northwestward of Round Island; it Is almost entirely cov-
ered by tundra, There are largo coves on hoth the south-
west and east sides of the luland. These coves have been
reported to be shoal ; the 3-fathom eurve extending about 1
mlle offshore. The holding ground is good, hut little
protection from elther sen or wind is afforded a vessel
anchored in 4 or § fathoms. Fair anchorage In southeast-
erly weather can be bad in 5 to 6 fathoms, sand bottom, 0.5
mile west of ‘the northern iip of the island. A bank
of unknown extent, covered 2 fathoms or less, is off the
went wide of the lsland about 1 mile south of this anchor-
age.

High Istund, the westernmost of the Walrus group, is
1,716 feet high, and lies 2 miles westward of Crooked
Island ; thiy Island is steep-to on ity eastern and western
sides, with a few wtrips of sand beach, Good water can
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he carried around the north end of the island to the went
side where anchorage, protected from the southeast, may
be had. To make the anchorage, clear the north tangent
of the island about 1 mile, passing over depths of 12 to
14 fathome and anchor about 1.5 miles south of the north
end and about 0.8 mile offwhore in 6 to T fothoms, sand
bottom. Ahout 1.5 miles mouth of this anchorage the
watershoals to less than 2 fathoms.

The Twins are two isolated rocks 4 miles southward
of Crooked Island. The larger is 300 feet high; the
lower and routhwerterly of the two {8 100 feet high.

Black Rock, 131 feet high, is 4 miles east of the north-
ern part of Crooked Island. From the alr the rock ap-
pears to be an upthrust on & submerged ridge, the axis
of which parallels that of Crooked Island. Black Rock,
the southeast tangent of Crooked Island, and The Twins
are very nearly on range,

No other outlying dangers were seen in passing be-
tween the lslands and the mainland. Except for a 6-
to 10-fathom whoal abreast the group of islands, the
depth gradually decreases to 3 fathoms off the north
end of Hagemelster Island. The course was near ihe
shore, however, and more water would doubtless have
bheen found in midchannel.

Summit Island, 801 feet and GO5 feet high near the
southern and northern ends, respectively, lies B.5 miles
west-northwestward of Righ Hand I’ofnt, and 2 miles from
the castern shore of Toglak Bay. Good anchorage, hel-
tered from sounthwesterly weather, may he had in a bight
about 0.5 mlle off the mlddle of the eastern side of the
island iu 5 to 6 fathoms, rand bobttom,

Togiuk Bay, northward of the Walrus Islunds, and
ahont midway between Cape Constantine and Cape New-
enham, is shoal; the head of the hay uncovers to the
southward for 5 to 6 miles. A sunken rock lles just off
the eastern entrance point of the hay. Togiak (1080
popuiation 220: I".0).) is near the head of the bay.

Hagemeister Island, § miles west of High Island, i8
mountainous except for about 5 miles at the north end
Shoals surround the island and extend eastward 20 to
25 miles, including the area hetween Hagemeigter Island
and the Walrus Group.

Shoal water has been reported as extending eastward
from Hagemeister Island in the direction of High Island.
Ire has been observed grounded there. Foul ground I8
also reported as extending northward of the north polnt
of the Island.

Current observations were made in June 1048 for 8
period of aboul 10 hours at a locatlon about 8 miles south-
westward of IHagemelster lsland. The current set ap-
proximately 335° and 165° with velocities ot streogth
of about 0.8 knot and 1.5 knots, respectively.

Hagemeister Steait is about 16 miles in length between
the island of that nome and the mainland. Tt is 3 to 4
niiles wide, but shingle aplts contract it in two places to
less than 2 miles. On a passege throngh the straits by the
ALBATROSS, the lenst depth found was 4% Ffathoms.
Good ancborage was found under Tongue Point, the
shingle spit making out from the mainland abont mld-
way of the chaunel. From the above anchorage, the



ALBATROSS stood directly to sea, passing within a mlle
of the southwestern extremity of Ilagemeister Island;
thence stecred 206°, shoaling the water to 8 fathoms 7
miles from the island. Greater depths might be found
by taking a more westerly course. It i reported that
there is anchorage under the spits nt both ends of Hage-
melster Telund. The tidal currents are very Rtrong
through the channel,

The Osviak River empties into the strait about 13 miles
west of Tongue Point, The native village of Qaviak 18
on the west bank of the river abont 3 miles from the
mouth.

Cape Peirce, of moderate height and aymmetrical form,
Hes 22 miles westward of the southern end of Hage-
meister lsland, and 15 miles southeastward of Cape
Newenham. A shoal area, with deptha of 2 to 3 fathoms
over it and possibly less, is reported to extend some dis-
tance westward from the cape. Depths of 10 fathoms are
found 2 miles southward of the cape, and good anchorage
in 10 fathoms is found inside Shaiak Islet, just eastward
of the cape. There are reports of good anchorage,
sheltered from northerly weather, in the bight north-
westward of (ape Pelrce, To make the anchorage from
eastward, give Cape Peirce a herth of about 3 milles and
steer 009° for the junction of the northwest end of the
sand beach with the rocky shores ; select anchorage at will
oft the sand beach. The approaches from westward are
clear except for the above mentioned shoal.

Charts 9103, 9302.—Kuskokwim Bay and Kuskokwim
River open into the Bering Sea north of the entrance to
Bristol Bay. The bay, filled with many flats, and hard
gteep-to shoals, In entered between Cape Newenham and
Cape Avinof, 03 miles northwestward.

The channels through the bay are not always apparent
by the surface indications of the water. At times the
channels will be smooth with rips on the shoals, and at
other times the reverse will be true. The edges of the
~ channels are often marked by long lines of foam, but

occasionally the foam extends across the channels; it is
well to approach these lines with caution. Navigation 1s
recommended only at low water, when tbe mudfiats are
visible, enabling the channels between them to be followed.
Owing to the incquality of the tides, a vessel grounding at
high water may not be reflonted for several days.

The 40-mile approach through Eek Channel to Kuskok-
;- wim River is a maze of shifting sand hars, both visible and

- €overed, and blind channels. ‘he channels in the bay and
Hver undergo constant change 'rom year to year, due to
the actlon of the sea, currents, and icc; extreme caution
and continuous sounding is necessary.

The procedure usually followed is for a sunall pilot boat
from Goodnews Day to precede the veswel through these
. Waters, constantly feellng out the channels and sounding.

During southerly storms a heavy sen makes up the bay
bearly to Eek Island, at the head of the bay, and vensels
¥ CAught on a ahoal are in danger of breaking up.

The channel through Kuskokwim Bay and up Kusrkok-
m River to Bethel Is marked by buoys maintalned from
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June 15 to September 30. The deepest draft that should
attempt to reach Bethel is about 15 feet.

Cape Newenham ja the landfall for this region, and
can be approached close-to with deep water. It 1s the end
of a peninsuln formed by a series of rough sawtoothed
mountaing. These mountains terminate in a level plateau
which forms the immediate cape. In southerly weather
a heavy sea and tide rips occur off Cape Newenham.
Satisfactory anchorage for southerly or easterly weather
¢an be had in about 8 fathoms off the small cove on the
north side of the cape and about 3.5 miles from lte outer
end.

Jagged Mountsin is o well-defined peak, the highest of
the Cape Newenham group. Viewed from northward, its
slopes nppear Jagged.

Security Cove, 9 miles northeastward of Cape Newen-
ham, is a good anchorage except with northwest winds;
the usual summer gales are southeasterly, The hottom
18 even and shoals gradually. The best anchorage 1n 315
fathoms, mud bottom, is ahout 0.8 mile northenstward of
Castle Rock and on the range of Castle Rock and the first
promontory routhwestward. Fresh water can be obtained
from a stream which enters the cove. There is also good
anchorage in 2 fathoms with good holding greund in the
middle of the bight on the southwest side of Caatle Rock.
This auchorage i8 less affected by the ground swell making
nlong the const from Cape Newenham than the anchorage
in Security Cove.

Castle Rock, the southwest polnt of Security Cove, Is a
small prominent beadland, 260 feet high, joined to the land
by a low neck. At the northeast point of Security Cove 1n
a eonsplenous pinnacle rock, 169 feet high, covered with
light tundra.

Chagvan Mountain, between Security Bay and Chagvan
Bay, is smooth shaped and terminates in two high rounded
knobs.

Chagvan Bay has a narrow shoal entrance. Inside it r
very shoal and cut up by hars that are bare at low water.

Red Mountain, just south of Goodnews Bay, is a reddish
color and conspicnous. From porthward it appears as a
long ridge with the highest part at its northern end.

Goodnews Bay Is shoal except for a 11-foot channel
which leads through the entrance to 8 point about 1 mile
inglde. This channel affords good anchorage, either in the
middle of the entrance or up to 0.8 mile ingide the bay ona
line approximately northeast of the south tangent of the
north spit. The diurnal range of tide is 8.9 feet. Inside
the entrance the strength of the tidal currents reaches a
maximum of ahout 2.5 knots in a direction parallel to the
axis of the channel. See Tidal Current Tahles for predic-
tions. Along the northeast shore of the wouth spit the ebb
current 13 very strong, and during the flood an eddy mets
northward along this shore. The holding ground is good.
Small craft can select from the chart a place that affords
the best shelter. A restricted anchorage for small vessels
{8 about 1 mile southward of the south entrance point, but
locul knowledge 18 necessary for its nse.  The sea from the
outside is broken by the whonls off the enirance and doey
not rench the anchorage. With southerly or easterly
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winds, tide rips dangerous for small craft occur in the
¢hannel.  The apits at the entrance are shingle and pieep-
to.

Platinum (1960 population 43; P.0.), at the inner end
of the apit on the wrouth side of the entrance of Goodnews
Bay, 1s the headquarters of 2 mining company and of most
of the commercial activity in this area, The village hagr
semiweckly airmail service during the summer and weekly
service durlng the winter; an airplane landing strip i
here. Radiotelephone and radiotelegraph communicatlons
nre malntained with the Alaska Communication System.

GGroceries, gencral supplies, petroleum products, and
fresh water are avallable at Platinum. The small-bost
basin just south of the oll-xtorage tanks on the northeast
side of the south spit can be entered only ot high water us
the entrance bares at low water. A road leads from the
village to the storage tanks and boat bnsin. The platinum
mines are abont 15 miles southeast of the village, Prior
arrangements can he madde to have a pilot meet inbound
vesseld off Goodnews Bay for the trip north,

Beluga Hill is a prominent conical hill 924 fect high,
with a steep, rocky face that rises abraptly from the north
slde of Platinum Bay. Although lower than the moun-
tains behind 1t, the hill nsually stands out prominently
frem all parts of KuskoKwim Ray.

To cnler Goodnewa Bay from a polut about 2.5 miles
south by west of the entrance, stund in on the northeast-
southwest range on course 037° until the east-west range,
nearing 09014 °, clores; then steer 000° for about 0.7 mile
or until abeam of west tangent of the spit ; then follow the
Aouth spit at o distance of 0.25 mile, and cross the entrance
to the small-boat anchorage.

To go to the anchorage in the northern part of the bay,
round the north spit at a distance of 300 yards nnd steer
312° for the high blufls on the west side of the bay.
Hold thls course for about 2 miles, or untll the eastern
side of Beluga Hill is in range with the flat-topped monn-
tain Just back of Goodnews village. Then head up for

" Beluga Hill and hold the range until up to the ancborage

. under the mountaln.

About 6 feet of water will be found here at low tide.
In 1913 the survey ship YUKON laid at anchor here during
a northerly gale, There is no protectlon in sgoutherly or
easterly weather, A stream enters the bay here. The hay
has a good shingle beach.

It should be noted that this route has not been sur-
veyed, and there may be, In places, less than ¢ feet at

low tide. This route should be used with cautlon und
only on a rising tide, Keep sounding constantly. On
the bluffs at the foot of Beluga Hill is a cabin.

The UNITED, drawing 16 feet, was taken into Good-
news Bay. Good anchorage 18 reported in 7 to 11 fathoms,
2 miles north-northeast from the hay entrance on line to
Beluga Hill. This indicates that deep water can be car-
ried farther Into the hay in the main channel than is indi-
cated on the chart.

Goodnews {Goodnews Bay I'.0.) 18 a small village with
a school at the head of Goodnews Bay. The channel 10
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the village is shallow and winding so that local knowledge
iy desirable, but can be followed by small boats at low
water when the bars are visible.

Carter Spit, on the east side of Kuskokwim BRay, is a
low sandsrpit about 4.5 miles long and from 60 to 300 yards
wide. Carter Spit incloser Carter Bay, which is a wido
area of shoale and mudfiats. Around the end of the sand-
spit a narrow channel {8 scoured out, affording anchorage
for launches and small eraft, but without protection from
northward. A small stream, known as Indian River, flows
into tho enst side of Carter Bay near two abandoned cahins
formerly called Carter. Fresh water can he obtained by
boats from Indian River at high water.

Explorer Mountain is the highest peak northward of
Goodnews Bay. From southward it appears ag a long
ridge, and 18 recognized by three deep gulleys on its side.
From westward it appears as o pyramid peak, the highest
of the group.

Tooth Mountain, a flat-topped mountain in the front
range, has a sharp, rocky pinnacle on the northern edge
of its summit. It is ensily recognized from the vicinity
of Carter Spit.

Figure IV Mountain is a sharp peak in the front range
eastward of Jacksmith Bay. The deep ravines on the
side of this mountain form a numeral IV, which 18 con-
spicuous from westward when the ravines are filled with
snow. 1In the later part of the summer, the snow disap-
pears from the ravipes.

Cone Mountain ir a large conical mountain in the flrst
range.

Yukon Hill is low but is the north end of the front range
paralleling the coast; it s vislhle from the entrance of
Eek Channel. From westward the hill is not distingnish-
able, as it has the receding range for a background.

Thumb Mountain is a fairly sharp summit in the rmnge
that recedes from Jacksmith Bay. From off Quinhagak
it resembles & huge thumh placed on a high flat mountain
platean. As Eek Island s approached, the mountain ap-
pears as a less distinetive ridge.

Jacksmith Bay, the large indention 14 miles northward
of Carter, it bare at low tide.

Quinhagak (1080 population 228 ; P.0.), 66 miles north
of Cape Newenham, is dificult to approach hy walter be-
caude of the great mudflats bordering its shores, Launches
can enter the creek here only at the highest tides, and
even small eraft can hardly get within sight of the village
and remaln afloat at low water. Supplies are landed
with great diffienlty, owing to the extensive flats and
their exposure. Quinhagank has a Moravian mission, 2
store, and a school. Radlotelegraph communication I8
muintained with the Alaskn Communication System. A
limlted amount of supplies may be procured. The chnrch
steeple 18 sometimes visible from Kek Channel. Kanekiok
River, entering Kuskokwim Bay at Quinhagok, runs fine
clear mountain water at all stages of the tide.

Warehouse Bluff, a long dark-colored bluff about 11
miles northwestward of Quinhagak, is an important land-
mark, as it is the first land on the east bank to be gighted
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when ascending Eek Channel. No objects on the west
ghore are visible until approaching the head of Eek
Channel.

Warehouse Creek, 2 miles above Warehouse Bluff, is
deep and can be approached through a long tortuous chan-
nel that can be followed hy small eraft when the mudflats
are bare. Small craft may find shelter here, The great-
est range of tide in the bay oceurs in the vicinity of Ware-
house Creek. Inside the creek there is just gwinging roomn
for o T-foot vessel riding to 156 fathoms of chain.

In the enrly days trading schooners ascended the bay
only to Warehouge Creek. Natives and traders from
various bay and river points assembled here to nwalt the
coming of the schooner. At one tlme some small wure-
houses were built bere, hut no trace of them now remaln,

Kuskokwak Creek flows into the east side of the bay
4 miles southward of Beacon Polnt. It is approached
through A short channel across the flats and affords A
good shelter for launches and other small eraft. Just
inside the mouth of this creek is a depth of 4 fathows.

At Cape Avinof, on the western side of Kuskokwlm
Bay. the enst shore of Bering Sea turns northwestward,

Kwigillingok (1960 population 344: In0.) 13 a native
village on the west side of the entrance to the bay. ‘Radlo-
telegraph service is maintained with the Alagka Com-
munication System.

Beacon Point, 12 miles north of Warehouse Bluff, 1s flat
and harely above storm high water, A line bhetween
Beacon Point and Popokamute, a native fishing village on
the west shore opposite Beacou DPoint, 1s considered the
dividing line between Kuskokwim River and Kuskokwim
Bay. The west shore of Kuskokwim Bay has not been
surveyed.

Eek Island is n grass-covercd mudflat eut up by deep
sloughs, and {s covered by the higher tides. The 1sland
is a feeding ground for many thousands of ducks and
geese,

West Point 1s & flshing camp on the west hank of the
river just above Eek Island. The mudbank making out
from West Point has extended itself considerably since
the time of the survey.

Eek River 1g a large tributary flowing into the Kuskok-
wim on its eastern side just above Hek TIsland. It is
navigable by launches for 15 or 20 miles. The river rises
in the mountains about 60 miles distant; lts waters are
muddy and silt laden.

Eek (1960 popuintlon 200; P.0.), ou the east bank of
the Fek River about & mlles by boat from its mouth, ls a
large Indlap village with a general store and gchool,
Daily radlo schedules nre maintained with Bethel,
Limited supplies of gnsoline and canned goody are avail-
ahle,

Bethel (1900 popuintiou 1,258; P.0.), 65 miles up the
Kuskokwim River, is considered the head of ocean navi-
gatlon. From here river boats operate to points on the
upper river. The diurnal range of tide ir 3.4 feet, hut
the stage of the river influences the depth.

See appendix for Bethel climatological table.

At Bethel are u Moravian Mission, o school, and sev-
eral stores which are the distributors for the Kuskok-
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wim district. The Alagka Communication System stn-
tion malntains regular schedules. Provigions, gasoline,
and fuel oil are avallahle, A lmited amount of coal 1s
kept on hand.

A large well-equipped alrfield and radio station are
neross Kuskokwim River from Bethel, Daily airmail
and transportation services with other parts of the United
HQiates are mointained.

Communicniion between Bethel and the numerous oui-
Iying villages is by flontplaues.

Ocean vessels load and discharge earge on the airport
alide of the river near s warchouse where supplics for
Bethel, and for transfer upriver, are unloaded. These
vesscls make several trips during the summer between
Senttle and Bethel, transporting freight and equipment
which is distributed from Bethel over a large ared. A
conslderable amount is shipped uprlver on harges and
river steamers to the many native yillnges along the
river.

At Aniak (1900 population 308; P.0.), 120 miles from
Bethel by River steamer, {8 an wirfield. Limited sup-
plies of gasoline, fuel oil, and provisions are avallable,
General stores and a hotel are in the village.

Rudiotelephone and radiotelegraph communicntions
are maintained with the Alaska Communicntion Systeny.

McGrath (1960 population 241, P.O.), 400 mileg above
the mouth, 1s the head of navigation on the Kuskokwim
River.

Radiotelephone nnd  radiotelegraph communientions
are maintnined with the Alaska Communication System.

Routes.—HKnter Kuskokwim Bay sbout 2 miles west-
wrrd of Cape Newenham, and make good a 028° course
for ubout 6 miles until the cape bears 100°; thence wieer
010° with Cape Newenham directly astern for about 18
miles until Beluga ITill bears 065° and Red Mouninin 121°.
From this position, steer 341° for about 13 milea to &
position 4 miles 256° from the elbow of Carter Spit.

In thick or hazy weather a route nearer the coust may
be taken ax follows: Pnss 0.5 mile off Cape Newenham
and Bird Rock, and then make good a 070° course for
about 6.5 miles nntll Cawstle Rock, the southwent head-
land of Security Cove, bears 177°. Strong tidal currents
oceur along the north shere of Cape Newcenham, From
here steer 357° with Castle Rock astern for 14 miles
until the snmnit of Red Mountain Is aheam, thence 341°
for 10.5 miles to a position 4 miles 256° from the elhow of
larter Spit.

Next steer 302° for 5.5 miles with Beluga Iiill in range
with Pyramid Mountain astern, tben head up the channel
on n 006° course,

Vesscla should arrange to make this point at the last
of the ebb, and go up the channel with the flood. After
heading on the 006° course, the long shoal on the east
side of the channel should be made out, either heaping or
breaking. It ix only with o very smooth sea that this
shoal 19 not 1n evidence ut low water. After continuing
on this course for about 10 miles, the long shonl on the
went side of the channel shonld be mnde out, either heap-
ing or breaking. This shonl should be followed at a dis-
tance of about 1 mile until ity northern extremity 18
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reached. Here it becomnes a mudflat, bare at about half
tide, of a yellowish color with deep water close-to. This
flat is the leading mark for entering Eek Chennel, there-
fore it should always be made at low water.,

From here, the track veers westward and follows the
fints on the weut side of the channel on a courae of about
000° for some 13 milen,

It is reported that extensive changes have taken place
northward of 59°36° N. The churt is no longer 2 sufficient
guide with respect to the channels.

In proceeding upriver the passage west of Hek Island is
used. A crosgover from Eek Channel to the west channel
is made in an area subject to considerable change. It is
generrlly necessary to walt for nearly high water before
making a crossover to the west channel. Navigatlon in
this region is diffleult and a pilot and his launch should be
employed. There are no landmarks visihle; if buoys are
in place the crossover i much easfer,

East side of Eek Island.~The channel along the north
side of Eek Island, once used by power schooners, has
shoaled until it is now bare at low water and is used only
by small Asbing boats. Small vessels now go as far as
Apokak Slough. From Beacon Point the channel follows
the east bank of the river,

Passage west of Eek Island.—Once in the west channel,
foilow the west bank of the river southwestward of Eek
Island for 4 miles. The course then bears out into the
river towards Eek Island. From here the channel crosses
to the east bank and continues to Bethel, crossing back
and forth many timmes. There are no lending warks, and
at some of the crossings it is necessary to wait for high
water. A pllot is neceasary,

Yensels coming downriver stand out to sea from abreast
of Carter Spit. In entering, this track is not used because
of the poseibility of running up a blind channel.

Tides.—The diurnal range of tide is 122 feet at
Kuskokwim Creek entrance and 3.4 feet nt Bethel,

Currents.—The currents of Kuskokwim Bay and River
are strong, attaining velocities of § knots at times. A
strong tidal current sweeps past Cape Newenham, setting
approximately north and south. Along the north side of
the cape, tidal currents of about 1 knot have heen ob-
served setting northenstward and southwestward, In
general, the currents set in dlrections parallel to the axes
of the channels between the shoals. In the channel lead-
ing to Goodnews Bay, about 1 mile from the north end of
the south apit, flood and ebb each has a velocity of about 2.5
knots, getting northeast and southwest, respectively. In
the deep channels off Jackemith Bay the flood current has
a velocity nsuaily of about 2 to 2.6 knots at strength, and
the ebb from 2.5 to 8 knots., In the vicinlty of Apokak
Slough, the strongest current observed was 3.5 knots.
The flood current is felt only about as far as Bethel.

By arriving at the entrance to Eek Channel on the last
of the ebb, a favorable current ean be carried nearly to
Bethel, providing there are no delays.

See Tidal Current Tables for predictions in Kuskokwim
Bay and River. Varlatlons from the predicted times and
velotitics, due to freshets and winds, may be expected.

Weather.—The best weather usually oceurs in March
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and April. During the summer, southeast to southwest
gales are frequent and last from 2 to 5 days. These
storms gradually blow themselves out and are generally
tollowed by a few days of good weather. In the early fall,
northerly winds are frequent and are usually accom-
panied by clear skies, After mid-September, strong gales
become frequent and prolonged.

See appendix for dates of lce hreakup and freezeup.

Pilotage.—The services of a pllot should be arranged
for by radlo to allow sufficlent time for him to weet the
vessel at Goodnews Bay. The pllot generally uses a
launch and proceeds ahead of the vessel. There I8 no
established fee for such pilotuge.

Fresh water can be obtained from small streams in
Security Cove, Goodnews Bay, and Carter Bay. In the
vicinity of Eek lsland, the river water s fresh at all
gtages of the tide; it is very muddy but the silt settles
readily.

Chart 8995, The Pribilof Islands, In the Bering Sen
ahout 200 miles northwestward of Unimak Pass, consist of
8t. Paul, 8t. George, Otter, and Walrus Islands; the latter
two are small and uninhabited. St. "aul and 8t. (teorge
have the largest and most numerous fur seal rookeries in
the world. The group is under the jurisdiction of the
Bureau of Cowmmerclal Fisheries and is patrolled during
the scallng seasou by vessels of the U.8. Coast Guard,
under provisions of the International treaty governing
realing.  Vessels other than those of the United States
Government are forbidden to land on the islands, unless a
permit {8 obtained from the Bureau of Commercinl
Fisheries.

Radlotelephone and radiotelegraph services are main-
tained with the Alaska Communieation Systemn on St
Paul Island and S$t. George Island. In addition inter-
island radio communieation is maintained.

A supply vessel of the Bureau of Commercial Fisherles
makes several trips a year from early spring to late fall
between Seattle and the Pribilof Islands (8. George and
8t. I'aul).

There are no landlocked harbors about the islands, but
safe anchorage is always avallable on the lee sides. Hesl-
dents of St. Paul Island say that the prevailing winds
durlng the summer are from the northeast, which makes
Village Cove on St. Paul Tsland a good anchorage 1n all
but severe southwest winds. The bottom in Village Cove
1# black sand and the holding ground is good. Durlng
southwest winds good anchorage is available In Lukanin
Bay on the southeast side of St. Paul Island.

Weather.—VFogs are especially thick and prevalent In
thig vicinity in the summer, and navigation is attended
with dificulty and danger. A navigator should plan te
make landfalls in the Pribilof Islands during the summer
based on ne land belng visible, One anneying character-
intic of the area Is very thick fog accompanying strong
winds. Logs fromn survey vessels indicate that a typical
summer day in the Iribilef Islunds is as follows: ense
fog at daylight. vessels anchored 200 yards distant not
visible, calm sem, light airs; by noon intermittent sun,
wet drifting fog, gentle breeze; by evening a dense fog:
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winds increased to force 8. Dense fog with visibllity less
than 0.5 mile 18 more common around St. Paul Island than
around St. George Island. An unusual characteristic off
North Anchorage, 8t. Qeorge Island, was clear visibility
along the shore accompanled by dense curtainlike fog to
seaward.

Winds do not continue to blow from the same guarter
for any length of time. Frotn December through April
winds blow from the northeast more tban from the other
directions, After September 1, gales are frequent and
violent, and blow from all directions.

Ice.—The Pribilofs are near the southern limit of the
ice in Bering Sca. On rare occasions the icefields extend
as far as 35 miles south of St. George Island. In T years
of Weather Burenu lce records at St. Paul Island, there
wae no sen lce at all reported in 8 years. In the other
4 years, navigation remained easy throughout 1 year and
became restricted to full-powered vessels for short periods
in March and April of 3 years; at no time did navigation
become suspended or require the use of an icecbreaker.

Chart 8993.—St. George Island (1960 population 264),
the southernmost of the Iribilof Islands, consists malnly
i of high voleanic hills and ridges, and its entire coast is a
_precipitous cliff except for a few miles on the north side
and short Intervals at Garden Cove and Zapadni Bay.
The east and west extremities of the island, Tolstoi Point
and Dalnoi Point, are hold promontories. High Bluffs,
on the north side of the island, 1,012 feet high, i* a prom-
inent landmark, and is visible from St. I'aul Island, a
distance of nearly 40 miles, on 4 clear day.

There are no harbors, but vessels anchor at North An-
chorage, Garden Cove, and Zapadni Bay, according to the
direction of the wind; the anchornges are poor except
with the wind directly off the land. At a distance gen-
erully not greater than 2 mlles from the island the depth
of the water is hut little less than the surrounding sea,
3 and in thick weather it is not safe to depend upon sound-
. ings for picking up the land unless sure of the position.
Vessels should not approach the island in less than 12 fatb-
oms of water. There are ne outlying dangers except the
small reefs at Zapudni Bay nnd at North Anchorage. A
rocky shoal covered 1% fathoms is 9.3 miles 0T8° from
Tolstol Point.

The anchorage in Zapadni Bay, on the southwest side
b of the island, In 10 fathoms, affords shelter with winds
B from east- northeast to north-northwest. The landing 1s
on the open sand beach, and can usually be made with
northerly winds, A reef extends about 0.2 mile offshore
southward of the anchorage.

3 With northerly winds, a landing may sometimea be
f. made at Garden Cove southward of Tolstol Polnt, on the
8and beach. The anchorage affords shelter from north-
f. Westerly winds, but with the exception of a small area
- the bottom is rocky.
b Currents.—1In the open water the tidal current is
‘I'Otary, turning clockwise, Along the nerth and south
5 shores of the island the current in general setg eastward
o0 the flood and westward on the ebb. The largest veloc-
!Iitr observed over n period of approxitnately 6 days in July
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and August was about 1.5 knots, With oppoesing wind
and current, the tide rips occur off Tolsiol and Dalnoi
Points. These rips are not heavy enough to be of any
consequence, except that to strangers they appear to be
breakers. The water is deep off both points, which ean be
passed close-to with safety.

On approaching North Anchorage from seaward, the
most proniinent landmarks in the village of S1. George
are the white GI roofs of a quadrengle of sheds, low down
at the water’s edge. The roofs loom up firgt through the
fog. Also conspicuous is a tight group of bulldings on the
slope and ridge back from the beach. Most eagily identl-
fled is the Greek Orthodox church whose bell tower has a
green onion-shaped rcof topped by a white St. Andrew’s
cross. Vessels should keep the street which extends
through the village bearing 184°. Good anchorage will
be found about 700 yards from the crane on the landing.
There is swinging room for a 400-foot vessel riding to 45
fathoms of chaln.

The landing is a square block of reinforced concrete next
to a cuttlng in the rocks. The area around the landing,
and for about 75 feet to seaward, practically bares at
extreme low water, The landing can be used by small
shallow-draft boats 3 hours either side of high water.

East Landing, just nertheast of the village, is better
protected from a westerly swell, A ledge awash is a short
distance off the landing. If desired, a boat will come out
to anchored vessels when landing 14 practicable,

Local magnetic disturbance.—Differencey of as much
ng 11° from the normal variation have been cheserved on
8t. George Island.

Chart 8994.—O1tter Island, off the mouth side of 8t.
Paul Island, has an abrupt bluff 288 feet high at its
southwest end, slopes gradually to the north, and rires
ngain in g crater, about 150 feet high, at its extreme east
end, Foul ground, marked by kelp, extends ahout 0.8
mile from the island on its south, southwest, and north
gides. The north slde, from Crater Point to Northwest
Reéf, is clear of dangers. Probably the best anchorage
near the island is in 014 fathoms, black sand and broken
shells, with the northeast extremlty of Crater Point bear-
Ing 185°, distant 0.5 mile, Thils island must be approached
with great caution in thick weather, and at all times a
vessel should keep out of kelp. A 38-foot shoal 1s 2.5 miles
east-northeast of Otter Island.

Between Otter Island and Reef Polnt, 8t. Paul Island,
the tidal currents are strong, and with heavy winds
dangerous tide rips occur, especially on the ebb current.

Walrus Island, off the east side of St. I’aul Island, is
low, about 39 feet high, level on top, and composed of Ir-
regular masses of voleanic rock. It is very hard to pick
up in thick weather. It is about 0.4 mlle long and 0.1 mile
wide, Ancborage can be had on cither side of 1t, 0.2 to
0.5 mile offshore, 1n 10 to 15 fathoms. Landing can be
made with smooth water, the best place being in a small
cove at the southwest corner. The island is & bad place
to make in a fog.

Parts of Otter and Walrus Islunds are covered with sea-
birds in the breeding season, and at the proper time a
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plentiful supply of eggs may be obtained. Walrus Island
iy 8@ major sealion rovkery and trips ashore are dangerous
during the mating season.

Current obeervations made in July and August west
of Walrus Island show that the current s rotary turning
clockwise, with velocities exceeding 2 knots at times.

St. Paul Island, ihe northernmost of the Pribilof
Islands, i3 about 235 miles northwestward from Unlmak
IPass. The went and routhwest parts of 8t. Paul Island
are high and mountainous, with precipitons cliffs at the
conrt, The rest of the Island is a comparatively low,
rolling plateau, with a number of extinet volcanic peaks
seattered over its surface. Bogoslof Hill, 500 feet high,
a conieal erater near the center of the island, and Polovinn
Hill, double-peaked and 470 feet high, near the east end,
are congpicuous and tbe best landmarks in clear weather
when coming from southward. From this latter hill the
lsland stretches away, in o low, narrow neck to Hutchin-
son Hill, about 100 feet high, on Northeast Point. West
of Lukanin Bay the const of the south side of the island
in rocky, with bluffs at the points. The shore of the rest
of the island is generally & sand beach, with rocks in
the vicinlties of the seal rookeries. A radiobeacon is
Just east of St. Panl and a tall tower is 2 miles northeast-
ward of the village.

A rocky ledge covered less than 3 fathoms with no
viulble kelp ig 5 miles northeast of Northeast Point. Kelp-
marked reefs extend about 0.4 mile sontheartward from
the two low points southward of Northeast IPoint. A dan-
gerous ledge with two rockr covered less than 2 fathoimns
is a mile northward of Hutchinson Hill. With a moderate
swell the sen breaks over these rocks.

On the north side of 8t. Puul Island, depths of 5§ fathoms
or more are a mile offshore.

A shoal covered 2 fathoms is 7.6 miles west of St. Paul
Island.

Breakers extend 0.3 mile or more off Southwest Point.

A dangerous ledge, wsually marked by brenkers, ex-
tends 0.6 mile southwestward and southward from Reef
Point, the south point of the island.

Sealion Rock, ahout 0.3 mile south of Reef Point, is
prominent when approaching the point from an easterly
or westerly direction.

A reef extends about (.3 mile off Tonki Point, the
northeastern point of Lukanin Bay.

Anchorage.—The usual anchorage at St. Paul Island
ix westward of Villuge Cove between Zapadnl Point and
Reef Point in the vicinity of the 10-fathom curve. The
bottom, In general, is sandy but rocky bottomn will be
found in the vicinity of Zapadni I'oint and Tolatol Point.
Anchorage can be found northeastward from Reef Point,
off Black Bluffs and Kast Landing, and in Lukanin Bay.

TLukanin Bay has a sandy bottom and is used when
westerly swells make the Village Cove anchorage nn-
deslrauble. From the Village Cove anchorage the village
of 8t. I'aul is obscured by a bluff although it ir in full
view froin the Black Bluffs anchorage.

Vessels should not attempt to ride out a gale at anchor
near the islands, unless to leeward and well sheltered.
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The surf is apt to make quickly and is dangerous on the
weather slde of the {sland,

When approuching the anchorage off Village Cove, the
most prominent objects secn will be the white frame
house on the highest point of ground just west of (he
village, and the steel siacks of the hyproducts plant.
Vessels should steer 082° for the stacks and anchor in
about 8 fathoms with Reef Point and Scallon Rock in
range.

There is no protected barhor nor satisfactory landing
facllities. Vessels are often delayed at 8t. Paul in landing
cargo and personnel due to strong winds which build up
heavy seas and make landing dangerous or impossible.
In Village Cove, on the west side of Reef Polnt, the
landing is at a reinforced concrete pler just northward
of the bluff point, The approach to this landing is shoal
and incoming swells frequently break across the entire
entrance, Extreme caution should be used when any swelil
is running as the swells hulld up as they approach the
shoal water, or ronnd the bluff point, and break unex-
pectedly. The pier has a faee of about 100 feet with
depths alongside of 3 to 4 feet. Supplies are lighterced
ashore by power barge or bidarkas (native mkin boats).
A gelf-propelled crane ls used on the pler to load and
unload lighters.

St. Paul (1980 population 378; P.0.), about midway
along a peninsula extending from the south side of St.
Paul Island, has small wooden dwellings painted white
with dark-colored roofs, a ¢church, a small hospital, several
large bulldings, and a machine shop with ilmited facllities.
A 10-ton marine skidway is availuble for ewmergency
repairs.

A commetreial airllne provides weekly mafl and passen-
ger service to and from Anchorage, via Cold Bay or Dutch
Harhor when weather permits, A weather station and o
loran station are on 8t. Paul Island.

See appendix for Si. Paul Island climatological table.

Tides and currents,—The diurnal range of the tide at
Village Cove {s 3.2 feet. Around the island the current
sets eastward on the flood and westward on the ebb,
following the trend of the shore. The greatest velocity
cccurs at Northeast Point and between Reef Point and
Otter Island. Average velocity at strength of current is
1 to 2 knots, hut with continued strong winds from one
direction it may be increased to 3 knots.

There are heavy rips around Northeast and Southwest
Points, also between Reef I’oint and Otter Island, where
they are worse on the cbb. The tides and tidal currents
are greatly influenced by the winda,

Chart 9302.-—Nunivak Island, in Bering Sea near the
Alaska mainland, is about 330 miles northward of Unimak
Pass. Dangerous shoals and uneven bottom have been
reported and are shown on the chart; the island whould
be approached with extreme cantion,

From westward, Nunivak Island shows gentle sloped
terminating seaward In reddish cliffs 150 to 462 feet high.
The highest point of the western part of the island rises to
K66 feet 10 miles enstward from Cape Mohican. Near the
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center of the 1sland i Roberts Mountain, 1,675 feet high,
the highest of a group; this monntain is bullt up of a series
of voleanic benches, the top being the steep side of a
breached crater. The east end of the island is low, for the
most part, except for some low hilla and Twin Mountain,
a breached crater 627 feet high.

In clear weather the island generally can be made out
for 30 miles from any direction. The island 1s lnhabited
by herds of reindeer,

In 1899 the T.8.8, CORWIN cruised completely around
Nunivak Island, following the ghore and outlying islands
at a distance of about 2 miles, and found general depths
of 7 to 10 fathoms. The const is generally abrnpt and
rocky, with numerous bights in which anchorage was
found in 3% to 7 fathoms,

Cape Mohican, the western point of Nunivak Island, is
a narrow promontory about 2 miles long. The point of
the cape s a cliff 266 feet high from which the terrain
dencends eastward to 150 feet for 2 miles before ascending
gradually to the higher ground inland.

Cape Mohican Light (60°13’ N., 167°27' W.), 278 feet
above the water, is shown from a small white house on
the end of the cape. The light Is maintained from Angust
1 to November 1,

A shoal about 1 mile wide extends i miles 050° from
Cape Mohican and has depths of 2 to 4 fathoms over it.
The rhoal area should be avoided until it has been com-
pletely surveyed. The 10-fathom curve extends 7.5 miles
0B8° from the cape.

Nash Harbor (chart 8831}, on the north coast of Nuni-
vak Island 16 miles enst of Cape Mohican, is a good an-
chorage except with winds from northwest throngh north
to northeast. The coast to the westward of the harbor
is fairly high and is hacked by ¢liffs, while to the north-
enatward it is low. The south side of the harbor has &
sand-and-gravel beach nt the foot of o 30-foot bluff. The
bottom slopes gradually from 10 fathoms outside Nagh
Harbor to the bench at the head.

The harbor 1 1.5 miles wide and about a mile in depth.
The bottom is sund except near the rocky pertions of the
shore, and there are no indications of dangers over a
large 4- to O-fathom nren in midharbor. Boats usually
land off the villuge of Nash Harbor, on the west side of a
creek that empties into the southwestern purt of the
harbor; however, there are boulders close to shore at this
landing as well a8 In the cove on the western shore. The
ereek dralng a lake, but the water is brackish because
the lake level 18 affected by the tides. The lake freezes
every winter and makes an excellent landing place for
airplanes fitted with skis; it is alse large enough for sea-
planes to use during the summer.

In 1951, the survey ship PATHFINDER made the ap-
proach to Nash Harbor on course 090° for 21 miles from
a position 4.5 miles north of Cape Mohlean until abeam of
the harbor, then steered 180° for midharbor to anchorage
in 6 fathoms,

Cape Etolin (chart 8451), 40 miles east-northenstwerd
of OCape Mohicun is the northernmost point of Nunivak
Island. The cape i o narrow strip of land with a ridge
of low hills midway along its outer purt ; it appears as two
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or more islands from a distance westward, A smali island
is about 2 miles off the end of the cape; between are ledges.
A dangerous rocky aren extends westward from Cape
Etolin for about 1.5 miles.

Mekoryuk (1960 population 242; P.0.), about 2 miles
west of the inner end of Cape Ftolin, end Nash Iarbor
are the only villages on Nunivak Isiand that are inhabited
the year round. A weuther station 1 maintained at
Mekoryuk, and the village has weekly mail service by air;
radiotelegraph commumication is maintalned with the
Alnska Communication System,

In 1961, the PATHFINDER anchored on the west slde
of Cape Etolin 4.5 miles northwest of Mekoryuk in B
fathoms, sand bottom, on bearings 080° to north tangent of
Cape Etolln, 080%° to highest knoll on Cape Etolin, 122°
to center of schoolhouse, the largest building in Mekoryuk,
and 246° to north tangent of point 5.5 miles to the gouth-
west. From thls anchorage the north tangent of Cape
Etolin was open 1%° from the south tangent of Cape Van-
couver. The anchorage was approached from westward
on & heading of 092° for the highest knoll on Cape tolin,
The approach should be made with caution as the area
ghoals rapidiy and the reference points are apt to be ob-
scured by fog cxcept during northerly winds. From the
anchorage, a launch ran on a general course of 120° to-
ward Mekoryuk for 8 miles and obtained a minimum
depth of 25 feet. 1t is recommended thut ships not ap-
proach Mekoryuk closer than the anchorage position until
the area has been completely surveyed.

Qhonls covered 3 fathoms have Leen reported about 7.5
miles north and 15.5 miles northwestward from Cape
Etolln, and a shoal eovered 414 fathomny has been reported
12.5 miles north-northeast from the cape; all with deep
water surrounding them. Keeping Cape Vancouver bear-
ing worthward of 088°, Cape Etolin can be rounded
when coming from westward in 10 fathoms. With Cape
Vanconver bearing 086° or eastward of this bearing, con-
siderable shoal water and irregular depths are found.

Cape Etolin Anchorage (chart 8851), the bight on the
east side of the cape, has fair holding ground in 2 to B
fathoms but is operr to the northeast. Near the southerly
slde, and about 0.8 mile from the head of the bight, is
anchorage in 3 fathoms ; the holding ground is gravel and
only moderately good. Farther out, it s deeper but more
exposed to the stroog tldnl currents and rips of Etolin
Strait, the wide passage between Nunivak Island and the
mainland.

Cape Manning is 16 miles southeastward of Cape Eto-
lin. Triangle Island s 5 miles northwest of Cape Man-
ning and 2 miles from the nearest shore of the main lsland,
with foul ground reported between.

Cupe Corwin, 20 miles southward of Cape Manning, is
the easternmost point of Nunivak Island. The cape is
low and has a rocky shore on its north side. The two
penks of Twin Monntain arve 7 miles north-northwest of
the point of (lape Corwln amd can be scen for 25 miles
in clear weather.

Cape Mendenhall, 18 miles west-southwestward of Cape
Corwin, iz the southernmost point of Nunlvak Island.
The cape is 250 fect high and has a low rock bluff 10 to 20
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feet high on its east side. A 23] -fathom shoal 18 4 miles
southwestward of Cape Mendenhall.

During a northerly blow in August 1951, the survey
ship EXPLORER found satlsfactory anchorage in 814
fathoms about 10 miles northwest of Cape Mendenhall.
The anchorage is about 1.0 miles off the beach of the sec-
ond bight northwest of the cape and is protected from
northwest throngh north to east. As the ship approached
on a northeasterly conrse, the water shoaled uniformly
from 14 to 8% fathoms. The fine gray sand bottom is
good holding ground. Currents along the coast had ve-
locities estimated to be as much as 1 knot,

From Cape Mendenhall the coast extends northwest-
ward for about 40 tiles to what may he called the south-
west cape of Nunivak Island. The few soundings obtalned
show deep water fairly close to shore, and it is upparently
safe to follow the shore at a distance of 2 miles, Depths
of 4% to 6 futhoms heve been found on an extensive shoal
about 10 miles off this stretch of coast.

The southwest cape has cliffs 100 to 160 feet high; the
summit is gently sloping tundra. In the small cove east-
ward of the cape, landings can be made on the sandy beach
in front of the few barabaras of Tachikuga, arr abundoned
native village. Fresh water can be obtalned from the
stream Just east of the village; at low water the stream
18 fresh to lts mouth, Temporary anchorage is possible
in 7 to 9 fathoms about ¢.8 mile off the entrance to the
cove,

From the southwest cape, the coast of Nunivak Island
extends northward for about 8 mliles to Cape Mohican.
Along this stretch are impassable cliffs 150 to 450 feet
bigh, and there are no landing places. The 6-fathom curve
is about 1.3 miles offshore.

Tides.—The diurnal range of tide at Tachikuga, on the
southwest side of Nunivak Island, is 4.3 feet. At Nash
Harbor, on the north gide, the diurnal range ia 5.3 feet,
and the tide occurs about 1 hour later than at Tachikuga.

Currents,—On the north and southwest sides of Nunivak
Island the current has a large diurmal inequality. North-
eastward of Cape Mohican a 4-hour series of current
ohservations In July 18561 showed a northeastward cur-
rent which at strength had a velocity of 1.8 knots. Oh-
servations made in June and August 1051 at a location
westward of Cape Etolin showed tidal currents setting
along the shore in both directions with velocitiea of about
1 knot at strength of current. On the east side of the
island in Iltolin Strait it ls stated that tidal currents
are go strong that the middle portion does not freeze over
in winter. For predicted times and velocities of the cur-
rent off Tachikuga, see the Tidal Current Tables.

Ice.—8ee Appendix for dates of ice breakup and freeze-
up. Navigatlon is difficult from mid-Ddecember to mid-
May and usually is suspended from early January to late
March.

Charts 9302, 8851.-—S1. Matthew Island and adjoining
islands are 1405 miles westward from Nunivak Isiand.
They are rocky, uninhabited islande whose shores are
poorly charted except for a small area between Sugarloaf
Mountain and Pinnacle Island. St. Matthew Island is a
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snccession of hills and low valleys. During the season
of navigatlion, fog is prevalent in thiw vielnity, Anchoroge
can be made with an offshore wind on the north or south
gides of the island.

Cape Upright, the eastern point of 8t. Matthew Island,
19 high and vertical, and the land in its immediate vicinity
is mountainous. A mountain 1,505 feet high 18 0.7 mlle
back of the cape and another mountain 1,280 feet high
13 0.0 mlile southwest of the cape. Off the cape is o detached
rock 25 feet high. Westward of the highland of the cape
is a low neck, apparently of sand, and the cape might be
easily mistaken for a detached island.

Glory of Russia Cape, the rorth point of 8t. Matthew
Island, is also high and mountainous. A 1,475-foot peak
iy sbout 1.3 miles southward of the cape.

Numerous detached rocks along the shores of St. Mal-
thew Istand should not be approached too closely. On
the island Is an abundance of fresh water {n streams and
lakes.

Sugarloaf Mountain, 1,380 feet high, is 11.5 miles west-
ward from Cape Upright., From Sugarionf Mountain the
const trends about 0.8 mile southeastward to the western-
most point of 4 wide bight extending to Cape Upright.
A rock is about 350 yards southward of this point.

Good anchorage may be had, in about 14 fathoms,
sheltered from winds between southenst and southwest, in
1 bight on the eastern side of 3t. Maithew Island, about
10 miles northwestward of Cape Upright, with Sugarloaf
Mountain bearing 220°, and westward of some outlying
rocks which show well out of the water and should not be
approached closely. Landing is difficult with any swell,
as the beach is stony and steep. In 1851, the IPATH-
FINDER anchored frequently in 9 to 10 fathoms, about
3.0 miles west-northwest of Sugarloaf Mountain, with
broken bottom and satisfactory holding ground. The
IATHRINDER also anchored in ahout 14 fathoms, with
protection froin northerly gales, 4 miles eaat by south of
Sugarloaf Mountain.

Sarichef Strait iz a 2.5-mile-wide passage between St
Matthew Island and ITall Island. Tidal currents and rips
were not found to be strong in 1051, The PATHFINDER
obtained a least depth of 10 fathoma In two passages of
the strait near the middie, but the records indicated that
shoaler depths could be expected.

Hall Island, about 3 mlles north of St. Matthew Islend,
15 1,605 feet high and is rugged on its northeast, north, and
west sides; the southeast point is low, Elephant Rock
is a large detached rock off Cape Hall, the northern point
of the island, and Arre Rocks are several smaller detached
rocks off the southwest side of the island. Anchorage 18
avallable In 10 fathoms in the bight on the southeast side
of the island.

Pinnacle Island, with its spires and needle formations
making a striking appearance, rises ahruptly from Lhe
sen with scarcely a place for a boat landing. The north-
ern end of the Island is 8 miles sonth-southwest of Sugar-
lonf Mountain. Pinnacle Island is 1.4 miles long, 0.3
mile wide, and rises to 1,250 feet midway of its length.

An unusual submerged ridge extends from the north end
of Pinnacle Island in a 021° direction to the shore of St.
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Matthew Island. The ridge is about 300 yards wide
between tbe 10-fathom curves, The least depth found
in 1951 was 4 fathoms, and there were several depths of
5 fathoms. The best water over the ridge was # fathoms
1.8 miles southwest of the point below Sugarloaf Moun-
tain, Tide rips occur along the ridge with fresh winds.

Rocks amd irlets 55 to 05 feet high are off the southern
shore of Pinnacle Isiand. Gull Rock, D3 feet high, lies 0.5
mile west-northwest of the sonthern end of Pinnacle
Igland.

Tides and currents.—The diurnal rooge of the tide at
Bt. Matthew Island is 2.1 feet. For predicted times and
velocities of the current, see the Tidal Current Tables.

Chart 9302.—St. Lawrence Island i# in the northern
part of Bering Sea about 120 miles southward of Bering
Btrait.

The eastern end of this island 1s usually made by ves-
gels hound into Norton Sound, and in clear weather can
be seen from a distance of 30 to 85 miles. From South-
east Cape a ridge of mountning extends ln a northerly
direction across the island, and another ridge extends in
a northerty direction from Apavawook Cape to Northeast
Cape. Between these two ridges a deep bight makes in
from soulhward and at its head very low land extends
northward across the island. The shore of the eastern
end of tbe islund is generally a low sand heach with out-
Iying rocks; the mountain ridges begin 0.5 to 2 miles
back from the heach.

Northeast Cape, enstern end of 8t. Lawrence Island, 19
low tundra land, with numerous fresh-water lakes, The
cape 18 2 miler wide to the foot of a mountain which
rises abruptly and has a peak 1435 feet bigh, This peak
can he seen on a clear day for 35 miles or more. At 0.3
and 0.6 mile from the end of the cape are two hummaocks
94 and 280 feet high, respectively ; the lower hnmmock is
in 68°18’' N., 168°42’ W,

Although the bottom s Irregular off the point of the
cape, no breakers were noticed while passing it in rougb
weather. The north shore of 8t, Lawrence Island, for
10 miles westward of Northeast Cape, is a low sand beach
and grassy tundra with numerons fresh-water lakes.
Anchorage with ahelter from southerly or southeasterly
winds can be had along thix shore about 2 miles from the
beach in 8 to 9 fathoms:; tbe holding ground is not goed,
the bottom being gravel. At a point on the north shore
8 miles westward of Northeast Cape, breakers extend 1
mile offshore.

From the Northeast Cape the east coast of St. Law-
rence Island has a general southerly trend for 4 miles to
& point where a 450-foot-hlgh spur from the higher hills
reaches to within 0.5 mile of the beach; along this stretch
the 6-fathom curve g 0.8 to 1 mile offshore.

The coast then trends south-southwestward for another
4 miles, then curves westward and northward for 5 miles,
forming Apavawook Cape, which ir so rounding that it
has no definite point. This entire streich of coast 18 a
low, narrow strip behind which is a large lagoon. The
mountains are about 2 miles inland and about 900 feet

high.
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Punuk Islands, lying 4 to § miles south-southeastward
from Apavawook Cape, are a group of three small islands
1.5 miles long ; the northeastern end of the group Is about
13.2 miles 182° from Northeast Cape. The northernmost
and largest lsland has two marked rocky hummocks, the
higher being 100 to 150 feet high; on the southwestern
end of the island are the remains of a native village,
The southernmost isiand 1s an irregular mmass of rocks,
the highest point about 73 feet above water. Between
these islands is a low, sandy islet, which is separated
from the other two by narrow channels completely ob-
structed by ledges, over which the sea breaks. The ghores
of all the islands are foul, and & ledge extends southward
froin the southernmost island ; a rocky shoal covered 8%
fathoms les 1.4 miles south of the sputhernmost island;
over 7 fathoms can be carrlied 2 miles south of the 1slands.
A reef covered 2 to 3 fathoms extends about 0.7 mile
north-northwestward of the southernmost island. Veasela
should approach these lslands with caution.

A reconnaissance survey in 19561 indicated a clear ap-
proach to good anchorage in northerly and westerly
wenther off Maknik Lagoon, northwest of Punuk Islands.
The anchorage, in 614 fathoms, is in 63°09° N,, 189°15" W,
about 1.5 miles off the beach. All soundings showed a uni-
form slope to the 8-fathom curve, where there is a break
and o steeper slope to the beach. Maknik Lagoon ia
actually bebind the low sand barrier beach.

Heavy breakers have been observed in the channel be-
tween Ponuk Islands and Apavawook Cape; vessels should
not attempt to pass through, A depth of 8 fathoms {8 1.7
miles northwest of the northernmost and larger isiand.
Several areas with 314 fathoms are In this passage. From
enstward the lslands can be approached as close as 1
mile. It is reported that 2.8 miles 220° from Punuk Is-
lands the flood current was observed setting about 024°
with 4 maximum velocity of 1.1 knots.

Soulheast Cape is about 5 miles across on its southern
face; the eastern point of tbe cape slopes gradually to
the water for 0.8 mile from the higbland, and a reef ex-
tends about 0.5 mile southeast from the point. The
western polnt is lower and slopes more gradually to the
water for 3 miles from the highland, and a reef makes
off from the point in a southerly direction for 2 to 3 miles.
The bight between these points is very foul and should be
avolded.

Kialegak Point, about § mlles northward of Southenst
Cape, is a long sandspit strewn with rocks, extending in
an easterly direction from the highland of the coast.
There are hreakers about 0.8 mile 355° from the end of
the cape, and there may be others inside; a reef extenda
southward from the south side of the sandspit for about
1 mile. The remains of a native village are on the sand-
apit.

The bight between Cape Kizlegak and Apavawook
Cape has a uniform slope from 16 fathoms to the 10-fa-
thom curve, where there 1s a wteeper slope to the beach,
The 10-fathom curve i% about 2 miles off and parallels
the rboreline. Good holding ground can be found in
wmont parts of the bight with good anchorage in north-
erly and westerly weather. Within 3 miles of the Punuk
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Islands the holding ground is very poor and is not recom-
mended.

Northwest Cape, the northwestern end of St. Lawrence
Island, 0680 feet high, is a pteep, black bluff and flat on top.
A wide sand beach {8 west of the bluff. Gambell (1960
population 358; P.0O.) 1s a native village with a school
and A store, open the year round. Small quantities of
oll and gasoline are available. A vigiting nurse calls at
the village periodically. A small airstrip is avallable.
Mall and supplies are flown in weekly from Nome. Ra-
diotelegraph communication 18 maintained with the Alaska
Communication Systemn.

The water is deep close to Northwest Cape, and anchor-
age can be had in 9 fathoms, rocky bottom, 0.5 mile
offshore on either side of the point of the sand beach
with Gambell village hearing 225°. In westerly winds,
breakers have bheen observed extending 400 yards north-
west from the northwest tip of land lying 3,500 yards
west. of Northwest Cape. The bay, 6 milles southeast
of Nortbwest Cape, affords anchorage wlth protection
from southerly and westerly winds, in 9 fathoms, rocky
bottorn, off the house on the beach.

The western end of the isiand, south of Northwest Cape,
is rolling land. From Tatik Point around te the bay east
of Southwest Cape the land is mountainous and abrupt
close to the corst, being highest at Southwest Cape. Only
o few families live at Southwest Cape.

Severnl rock pinnacles, the largest of which iy 26 feet
high, are off the southwest tangent of Southwest Cape
on the eastern side of the entrance to Murphy Bay.

Betweerr the highlend east of S8outhwest Cape and Sik-
nik Cape the land is low. A vessel reported striking a
sunken rock ahout 2 miles offshore at a point about 18
miles northeastward of Southwest Cape,

A recf, bare at low water, makes off 1 mile in a 220°
direction from Siknlk Cape. The submerged part of this
reef extends about 4 miles in a general 175° direction
from the bure part. Thie reef is dangerous, as the water
shoals abruptly when approaching the eape.

The rest of the island Is generally high and rolling.
There are some sunken rovks in the bight westward of
Southeast Cape, and also some detached rocks showing
off the north shore near Kookoolik Point and Savoonga
Point. It is probable that with care an anchorage may be
found almost anywhere around the island, but the shores
must be approached with caution.

Savoonga (1960 population 298; P.0.), at the extreme
end of Havoonge DPolnt, has 2 school and & native store
open the year round. ‘8mall quantities of garoline, diesel
oil, and motor oll are available. Mail is delivered from
Gambell weekly, weather permitting, by boat in summer
or dogsled in winter. There {s a village nurse. Radio-
telegraph communieation i maintained with the Alaska
Communication System,

A bar extending northeastward from the village breaks
ul low water. Anchor just westward of the village in 6
fathoms. Good anchorage can also be found ahout a mile
westward and a mile northward of the village in 14
fathoms.

Tides and currents,—The diurnal range of the tide at
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§t. Lawrence Island varies from 1.2 feet at Niyrakpak
Lagoon entrance, 26 miles westward of Savoonga, to 24
feet at Northeast Cape and Powooiliak Point, 8 miles
northeartward of Southwest Cape.

The current velocity sbout 0.8 mile off Savoonga i
about 1 knot on the flood setting northwestward and 1.5
knots on the ebb setting enstward. The current velocity
at other places around St. Lawrence Island is generally
less than 1 knot; see Tidal Current Tables for predictions.

Weather.—During the ice-free months of May to No-
vember, the diurnal temperature range is only 5° to 10° I.
From January through March, the range iz 10° to 12° F.
In the winter, passing cyclonie storms exert the major con-
trol on air temperatures. Mean monthly temperatures at
Gambell range from 2.8° ¥. in January to 40.3° F. in
Angust. Extrcmes of —28° F. have bheen recorded in
March and 71° F. in July.

Relative humidity at Gambell I3 high, usually 80 to 0
percent or more. At least a trace of precipitation occurs
on 270 to 300 days a4 year, yet tbe annual total s only
about 16 inches, abont balf of which falls during July to
October, the ice-free months.  The greatest rainfall comes
with soutbeasterly winds of cyclonic centers to the gonth
of the island. Snow accumulation is at A maximum of
about 2 to 21 feet in March, and by the first week in
June it remains only in drifis, some of which persist
through the sunner.

During the winter, from October through April, the
wind is prevailingly from the north or northeast and aver-
ages over 20 miles per hour. The peak recorded velovity
was H0 miler per hour in October 1947 and was from the
north. During the smuumer, the wind is more variable,
being from the north or northwest about 30 percent of
the time and from the southwest or southeast abont 4
percent of the time. The mean summer veloelty is 12
to 13 miles per hour; the mean maximwn is 38 10 40
miles per hour.

Throughout most of the year, and particularly in the
sumnier from May to September, broken to overcawt sky
conditions prevail. Clear skies are weldom seen more
than 2 or 3 days a month, The principai cloud fyped
consist of fog, stratiform, and rarely cumuliform clouds
at various leveln. Most are generally below 10,000 feet.
Iow ceilings are most commeon during the sumtmer. The
visibility in over 7 miles for about 70 percent of the period
June through September. The best visibility is in Scp-
tember,

Hee the Appendlx for dates of ice breakup and freezc-
up. Nuvigatlon is difficult from mid-December to late
May nnd is suspended during most of March and April.

Contaminated water.—Ground water and some of the
running streams of St. Lawrence Istand are dangerously
contaminated by parasites from the small rodent known
ns the lemming. If the parasites enter the human body
they attack firnt {he kidney and then Infect the liver and
bone marrow, resulting in w long Hlness which is futal.
Vinitors are warned not to eal fish canght in the streams
nor hundle the lemming whether dead or alive.

Communications,—Airmall service is available to 8t
Lawrence lsland during the winter when the tundra at
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Savoonga and Gambell is frozen. From June to Qctoher,
peaplane landings can be made on ‘a lake near Gambell
but no regular serviee is maintained.

Ships visit St. Lawrence Island infrequently. An
Alaskn Steamship Co. freighter calls at Savoonga and
Gambell once a year. An Alaska Native Service vessel
makes n trip or two each year and one or two visits by
Coast Guard cutters ean be expected, Local vesscls from
Nowme call occasionally,

Transporintion ahout the {yland in summer iy mostly by
native walrus hide boats or whaleboats, which usually are
powered by outhonrd motors mounted inhoard in a spe-
cially coustructed well. Dogsleds are used in winter nnd
summer on tundra, but are nol. particolarly efficient in
gumimer, There are no roads. Trails are unmarked but
are readily followed in the areas around Gambell and
Savoongn.

Caterpillar tractors are available at Gambell and Sa-
voonge but their use for opdinary transportation s pro-
hibitively expensive. Trains of tractors and go-devils ean
be nsed inomany parts of the island if heavy transporta-
tion 18 necessury.  Weasels have proved their value on
gnow, on the tundrn, nnd in emall lakes; such vehicles enn
move over most of the island, except on the coarsest boul-
der ficlds and the steeper slopes.

Landings can be made on almost any part of St. Law-
rence Istand during the summer. The surf is not heavy,
excopt. where brisk offshore winds pile up the shallow off-
ghore waler into large hreakers.  Supplies for Gambell
are lnnded by whalehont ou bath the north and west sides
of the spit, depending upon weather nud sea conditions.
At Savoonga, supplies enn only be landed during periods
when n north wind is net blowing becanse of the heavy
surf.

Chart 9302.—Cape Vancouver, ahont 16 miles northeast
from Nunivak Island, is a bold promontory, 1.132 feet
high, The shoal from Lhe meuth of the Kuskokwim
River is thuought to extend nlong the const to Cape Van-
conver, =0 that on the south side of the cape the water is
ghoat; about ¢ miles westward of the cape a 1.5-mile cir-
cular shoal covered 1% fathons was reported In 1957,
Tmmedialely off the end of the eape i deep water, which
extends about 5 miles along the north side of the bight
on which the native village of Tanunak (1960 population
183) is sitaated, This bight 18 a serfes of mudfiats mostly
bare at low water. The BEAT anchored in 41 fathoms
nbout 1 mile off the south point of Lhe hight and reported
shonls extending off the mouth of that bight northwest-
ward and Hazen Buny to he shallow.

Hooper Bay, the second bay south of Cape Romanzof,
appears to offer the hest unchorage for modernte-draft
veswels 1o the area between Cape Vancouver and Cape
Romanzof. T'he reeommended atcborage iv 0.2 mile south-
eant of the enst end of the sandsplt, about 2.5 miles south-
east of the village of Hooper Tay. The least depth found
in the approach to the anchorage was 3% fathoms on the
series of sund ridges that parallel the beach. The anchor-
age Ix in 8 fathoms in the channel between the sandspit
and a sand bar to the eastward that bares al low water.
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Off the end of the sandspit, the channel 1s about 0.3 mile
wide and its axis lies in 0 northenst-southwest direction.
Both sldes of the channel are very steep, and depths of as
muceh a8 13 fathoms were found cloge to the spit.

Currents,—8ee the Tidal Current Tables for predictions
for Hooper Bay entrance, There are Lwo floods and two
ebbs ench day; the flood sets northesstward and the ebb
ronthwestward.

See Appendix for dates of ice breakup and freezeup.

The village of Hooper Bay (1900 population 460 ; P.0.),
62 miles north-northwestward of Cape Vancouver and 17
milea scuth of Cape Romnnzof, is the wmost prominent
fenture in the nrea. It is on the highest ground, and the
school and tin-roofed buildings are visible for about 10
miles. To reach the anchorage, steer 075° for the village
until within 2.5 miles of shore, then steer 130° until abeam
of the enst end of the sand dunes and within 1.1 miles of
shore, then head for the anchorage off the sandspit.

The villoge ean be renched from the anchorage by small
hoal aeross the west end of the bay and up the ereek along
which (he village is situated. The entrance (o the creek
is waurked by stakes, The limlllng depth is dependent
upon the stage of the tide, The entrance to the creek
barex at Tow water, and 1he entire west end of the bay is
vory shallow, but there is decper water inxide the creck.
Smergency supplics ean be obtained from a store.  Alrmail
service I weekly during most of the yoar; radiotelephone
and radiotelegraph commuuicationd are inaintained with
{he Alaska Conupnnicesdion System.

Smnll hoats drawing 1 Lo 4 feel, depending on the season
of the vear, can trnvel inland from ITooper Bay te the
Yukon River. The route follows the Keoklivik River,
sontherly and larger of (he {wo emptying inte Hooper
Buy, to a junction with the Kashunuk River at the old
village of Chevak (1960 population 316; I".O.}; thence
through a cutoff to the Aphrewn River; thenee up this
river, also called the Knshunuk on some charts at this
point. and into Driftwood Slough nbout 5 miles gouth of
Lthe Yukon.

Driftwood Slough has two entranees from the Yukon.
The one most used is about 2 miles downriver from Pilot
Station (1080 population 219; 1°.0,), which s about 115
miles above the wouth of Apoon Pass. The other en-
trance ia abont 12 miles above Mountain Village (1060
population 300; P.0O.}, which in turn is about 85 wiles
ahove Apoon Pass. The part of the slough leading from
this lafler entrancee meanders cobsiderably and is lidtle
nsed. At the Yukew, Driftwond Slough is about 250 feet
wide and is 1% to 2 fect deep during the dry season.

Folowing the ice breakup in e spring, the least depth
nlong the inland route is about 3 foet; by early July it is
about 1 to 114 feet; and by early September, after the
rminy scason in August, it may be as much ag 4 foct. The
shallowest part of the passage is about 20 miles south-
aosithwest of 1'ilot Station.

This Inland passage may ulso be eutered from Bering
Sen by way of the Kushunuk River, which empties into
the sea betweon ITooper Pny and Hazen Bay, or from
Tiazen Bay by way of the Aphrown River.

Kokechik Bay is the funnel-shaped body of water ou
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marsh, ponds, and tundra. The only high ground 15 Hog-
back Hill, o rounded ridge about 300 feet high, T miles
eastward of the pass and 2 miles back of the const. A
range of hills and mountainy 10 to 20 miles back of the
coast extends sontheastwnrd to the first great bend in the
Yukon.

RKeveral private lights and dayheucons, maintained from
August 1 to November 1, mark the approach from north-
enatward and the entrouce to Apoon I'ass.  The channel
across the flats is also marked by stakes during the season
of navigatlon. As the depths across the outer fluts are
only 1 to 2 feet, all but the shallowest draft vessels must
cross ol or near high water.

The tide in Apoun Pass is more or less dlurnal; the
diurnal range is 4 feet at the mouth of the pass and about
1 foot at the Head of IPasses. The tides at the entrance
are greatly affected by winds, which may be strong cnough
to entirely obliterste the natural tides; northerly and east-
erly winds lower the water level, and southerly and south-
westerly winds ralse it.  The ordinary cutflowing current
in Apoon Pass is much less rapld than that in other
passes, but there are a tidal inflow and outflow with veloc-
ities that depend upon the particular range of the tide.

Chanilint (1960 populatlon 93}, on the south side a mile
ubove the mouth of Apoon Pass, has a wchool and radio-
telephone service. Kotlik (1960 population §7; P.O.) is
it the mouth of Kotlik River, which empties inte the south
side of the pass & miles above the mouth.

Hamilton (1060 population 35), on the southeast side
22 miles above the mouth of Apoon 1'ass, 1s headquarters
for the Northern Commercial Co.  Gasoline, diesel oil, aud
aupplies can be obtained at the village. Malil service is
provided the year round. Radiolelegraph service is main-
talned with the Alaska Communication System.

Nunachik Pass 1nd Little Apoon Pase make off to the
westward from Apoon Pass just above Hamilton. Apoen
I'ass julns Kwikpak 1’ass 25 miles above the Apoon mouth.
New Fort Hamilton, on the east bank of KEwikpnk Pass, is
40 miles from the Apoon month.

Yukon River, one of the largest of the world, ig the
largest and most importart river in Alaska. It is naviga-
ble for flut-bottom boats along iis entire course from the
mouth to nenr the head of Loke Bennett. No one company
operates vessels along the entire river. Transfer points
are at Marshall (1560 population 166; P.0. Fortuna
Ledge), 1538 miles above Apoon 'ass; Tanana {1980 popu-
lation 349; 1".0.), 628 miley above Apoon Pass; Nenana
(1860 population 286; P.0.), 50 miles southwestward of
Fairbanks ow the Tanana River; and Dawson, Canada
(1081 popnlation 881; 1.0.), 1,197 miles above Apoon
Puss. The Porcupine, Chundalar, Tanana, Koyukuk, and
Innoke Rivers are the principal tributaries of the Yukon
in Alaska.

Between Tanana and the delts, Ruby (19060 population
179 1°.0)), 526 milles above Apoon Pags, e the only town
loeated on the routh side of the river.

River steamers may ascend Lo Whitehorse, Yukon Ter-
ritory, Canada. The White Pass and Yukon Railway
cornects Skagway, Aluska, and Whitehorse, Canada, the
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head of river-boat novlgation, The Alaska Railroad con-
nects Seward and Fairbanka; the latter i3 on Chena River.
Chena River tlows into the Tanana River.

Although the Yukou Rlver is naviguble all the way from
the Bering Sen to Whitehorse, it can neither be entered
by oceangoing ships nor navigated by them. The river
ftself is shallow in many places and, ke the Misslssippi,
is 4 waze of bars, bayous, und side chanuels for mueh of
the length. At the river mouth is a vast delta with sund
flats reaching fur out to gea. Huch channels as the eur-
rents have made are (oo shallow for the passage of ocean-
golng ships und are perpetually shifting. The river boats
are built especially for this shallow-water work, as are
those used on the Mississippi.

Sce appendix for dales of ice hreakup and freezeup at
places on the Yukon River.

The mouth of Pastolik River, about 2 miles from the
outer end of Apoon Pass, affords anchorage for small ves-
gels, The Apoon flats extend in front of the entrance,
and it can only be entered at high lide.

The eastern entrance point of Pastolik River is marked
by a private light maintained from Angust 1 Lo Noveinber
1.

With the exception of the promontory of Point Romanof,
the imediate coast is low and fat all the way from Apoon
enptrance to $t. Michael Island. Point Romanof, 340 feet
high, stands well out about 12 milles westward from the
high hills of the coast range. It appears in clear wenther
like un island in the sca. Point Romanof Light (63°12°
N., 16250’ W.), 25 feet ubove the water, v shown from a
small white hounse from August 1 to November 1.

After passing ’oint Romanof, Crater Mountain, on the
malntand back of St. Michael Island, and St Michael,
Stephens, and Stuart Mountaing, on $t. Michael and Stuart.
1slands, appear above the horizon and are excellent land-
marks.

An anchorage for medium-sized vessels is in the mouth
of the right-hand stream of Pikmikialik River, 8 miles
northenstward of I'oint Romanof. The depth over the
bar is aboul 214 fect, A shoal extends out from the south
point at the entrance.

In moderate weather the ocean swell iv not fell between
the Apoon entrance and Stephens Pawsg; but in heavy
wenther and westerly weather, whiclh is more likely (0
oceur doring the latter part of the season, a choppy sed
develops and i8 heavier off Point Romanof than clsewhere.
In general, this passage [« safe for river steawers In the
summer season. During the latter part of the seasomn,
however, high winds become more frequent, and the boats
ure obliged to wateh their opportunities.

Anchorages.—Riverboats anclior on the fiats or in the
channel, wherever exligency demands. In the acuthern
end of 8t. Michael Canal in the southern branch just nhove
the Junction, 18 n good and safe anchorage in all kinds of
weather. The depth I8 only about 3 feet on the outside
bar, and it has to be crodsed at high water.

Jood protection is available from all but gonthwesterly
weather in 6 to 9 foet in the cove on the south side of Cape
Stephens.  Stebbins (1960 population 158; F.0.), on ihe
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shore of the cove, has a school and a nurse. Radiotele-
graph service is maintolned with the Alaska Commounica-
tion Systetn. Mail is delivered from 8t. Michael and
Unalakleet,

Stuart Island, northwest of St. Michael Island, is sep-
arated from the latter by Stephens Pass, which has a
minimum width of about 0.6 mile. The igland is divided
inte two approximately equal parts by & narrow north-
south waterway which s used considerably by small
launches and native craft. Stuort Mountnin, 483 fect
high, east of the center, is the highest point. The rest
of the island 1s low and rolling, with some small, seattered
peaks. The shore of the Island is very irregular. From
North Peint to Observation Point and around through
Stephens I'ass 18 a line of conspicnous bluffs about 170
feet high; the rest of the const 1s much lower. From
Obwervution Point to the west point of the islamd the
north shore is free from outlylng dungers; 5 fathoms can
be carrlied 1 mile from the heach. Off the west point,
pomne detached rocks extend about 300 yards. 'On the east
face of the island well toward the southeast point a shoal
makes oul aboul 3 miles. Cape Stephens Light (63°33
N., 162°18’ W.), 200 fect above the water, is shown from
a small white house on the southeast side of Stephens
Pasy; the light is muintained from Augnst 1 to Novem-
ber 1.

Egg Islund, 10 miles eastward of Stuart Island, is
small and affords little protection in heavy weather, but
it is the only lee to be had in northerly gales. The water
off the western shore is deep, 6 fathoms being found close
Inghore. Egg Island Light (63°36’ N., 161°43’ W.), 90
feet above the water, s shown from a small white house
on the highest part of the island; the light 18 maintained
from August 1 to November 1,

St. Michael Island, which Is separated from the main-
land by St. Michael Canal, is mostly low but has two
consplenous rises: St. Michael Mountain, 472 feet high,
near the center of the istand, and sharp conical Stephens
Hill, 331 feet high, overlooking (ape Stephens and
Stephens Pass.

8t. Michuel Canal I3 a narrow, crooked tidal slough
which forks and comes together ngnin. Distances through
the canal are 18 milex by way of the north fork and 20
miles by way of the south fork, The southern fork is
generally vsed because it {8 wider. Depths in the cunal
are probably less than the 6 feet of the old improvement
project but ure sufflcient for the traffic of the aren; the
depth over the bar at Lthe southwestern entrauce is about
3 feet. Canal Point, on the uorth side of the southwestern
entrance, iy marked by a private light maintained from
August 1 to Novemnber 1. Private buoys maintained from
August 1 to November 156 mark the dredged entrance to
8t. Michael Canal.

Chart 9375.—S81. Michael Bay is the harbor on the east
side of St. Michael Island. Orizaba Rleel cxlends 1.5
nlles off Rock Peint, which iz 051° from St. Michael
Mountain.

Whale Island, close off the east end of 8t. Michael Ts-
land, is 118 feet high and small; on approaching the har-
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bor its east end i seen as o vertienl bluff, Whale Island
Light (63°3(0/ N., 161°59%" W.), 45 feet nbove the water,
is shown from a small white house on the east end of the
island from August 1 to November 1. The passago hetween
Whale and 8t, Michael Islands is blocked by rocks, bare
at low water., Hastward and northward of the lsland
the water deepens rapidly.

A boulder covered 18 feet {g 0.5 mile 064° from Whale
Island Light.

Beulah Island, about 0.3 mile northwest from Whale
Island, 1s 50 feel Ligh, sinall and rounded. Tt has hold
water off its northenst side. Between thiz and Whale
Tuland the water is shoal.

St, Michael (1960 population 205 ; 1°.0.), near the east-
ern end of 8t. Michael Island, 18 about 5% miles from
Apoon Pass vin Stepheng Pass, The village shows littie
evidence of the days when it was of major imporiance in
the Yukon River traffic. Gone are most of the buildings
of the Army post and the warchouses of the trading com-
panies, and the tall masts of the telegraph company ; (he
waterfront 1s littered with the rotting hulks of the once
great river fleet.

The Northern Commercinl Co, operates the only remalin-
ing trading post at St. Michael and maintains facilities
for transfer of freight from ocean to river vesscls. The
village has a church and a school, but no hospital and no
physicinns; a traveling nurse from the Bureau of Indian
Affairs callg at the schoeol.

Limited amounts of dlesel fuel and supplies can be ob-
thined at the trading post. Drinking water is usunally
hauled to the village by boat. A marine railway operated
by the Northern Commercial Co, can handle veasels up to
100 tons and 9 feet in draft, and has limlted machine shop
facilities,

Radiotelegraph service is maintained with the Alaska
Communication System. Mail gervice and connectlons
with an airline for transportation inland are maintnined
the yeur round. The Northern Commercial Co. operates
an irregular frefght barge service over the reaches of the
lower Yukon during the summer; this service connects at
Marshall, 153 miles above the Apoon mouth, with the one
remaining Alaska Ralilroad riverhoat, which makes two
or three trips downriver from Nenana each scason.

Anchorage.—The harbor and anchorage for seagoing
vessels iv an open rondstend exposed to winds from north-
west through north Lo east. Larger vessels sanchor in the
offing between St Michael Bay and Igg Island, and in
heavy northerly goled shift their anchoroage to get a lee
under Kgg Island or go to sea. Anchorage Ig fonnd about
0.5 mile southeastward of Whale Island in 3% to 4
fathoms, hottom dark-blue mud and good holding ground.
Care should be taken to avoid the 18-foot boulder.

Good anchorage in [ futhoms is 3 miles off Whale 1sland
Light on the following bearings: Kgg Island 038°, Crater
Mountain 205°, Whale Island Light 227°, North Point of
Stuart Island 200° (chart $380). Use 45 faothoms of chaln,

Light-draft vessels and river steamers con find shelter
from northerty and weaterly winds by anchoring near the
east side of the Island, in 3 to 8 feet. The shores of Bt
Michael Bay are strewn withh loose rocks, which are often
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frozen in the ice in winter and dropped as it goes out in
the spring. Light-draft vessels, when anchoring in shoal
water, should be careful not to anchor over any of these
loose, scattered rocks.

Tides,—The tides of St. Michael are chiefiy dlurnal,
the range being 3.8 feet. Daily predictions are given in
the Tide Tables.

Currents.—About 0.8 mile offshore in 8t. Michael Bay,
the current veloclty 1s about 0.8 knot, Like the tide itself,
the tidal current is cbiefly diurnal and sets southeastward
on the flood and northward on the ebb.

See appendix for dates of ice breakup and freezeup at
S8¢t. Michael.

8t. Michael being the end of deep-water navigation, all
the Yukon traffic heyond this point has to be conducted
with vessely drawing § feet or less. The larger launches
leaving St. Michael Bay go around the north side of St.
Michael Island and tbrough Stephens Pass, between 8t
Michael and Stuart Islands. They glve the reef off Rock
Point, on the north side of 8t. Michael Island, a wide
berth, and after passing between the islands & straight
courge iz made slightly westward of Point Romanof,
When the summit of Point Romanof is abeam, ahout 1.5
miles, the direction Is changed and a conurse is steered
for Apoon Pass. The most dangerous part of the passgge s
the 14 miles around the north end of 8t. Michael Island,
which is exposed to tbe deep-water swell from the north.
This can be avoided by small craft by golng through St
Michael Canal.

Routes for amall craft between Isanotski Strait (False
Pass) (55°05' N., 163°30’ W.) and St. Michael (chart
9302).—After passing out of Jsanotski Strait, clear of
the outlying breakers, the course is shaped for the ecast
slde of Amak Island. Shelter can be found on the south,
southeant, and east wides of the ixland.

Leaving Amak Island, the next course iz laid for Cape
Newenham, Shelter can be obtained on eitber side, ae-
cording to the wind, From Cape Newenham the course is
kaid for Nunlvak Island. If heavy northerly or north-
casterly winde are encountered before the irland is
reached, shelter is sought in the depth of the bight on the
south side, Weather conditlons being good, it is only
necessary to touch at this island if needing water. The
anchorage on the north side, about 12 miles eastward of
Cape Etolin, is considered the bhest; see Nunivak Island,
earlier in this chapter.

From the northern end of Nunivak Island the customary
course i8 to cross over disngonally to o little north of Hazen
Bay, and then coast along just outside the shoals, in 3
to § fathoms of water until Cape Romanzof is renched, 1If
the wenther is unfavorable or water iy required, an ganchor-
age In Seammon Bay 1& made close inshore on the south
gide, in a bight where a stream empties.

After leaving Seamnion Bay, by giving the apit on the
north side of the entrance a good berth, the remaining
distance to St. Michael is made by skirting nlong on the
outer portion of the Yukon Flatw, in 2 to § fathoms, where
the courses are exclusively guided by sounding. On this

apked stretch, after the mountains of Cape Roinanzof and
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the Kusilvak Mountains disappear, no land will be visible
until the high peaks on the mainland south from ‘Btuarl
Island are sighted; a littie later the summits of Stuart
and 8t. Michael Islands become visible, After Stuart and
St. Michael Iglands become defined, the course is shaped
to go through the pass between them, and then gkirt
around the north side of $t. Michael Island to St. Michuel.

In the summer, northerly and easterly winds prevail a
large portion of the time between Cape Newenham and
Jape Romanzof. The tidal currents in Etolln Strait are
strong and at times cause heavy tide rips.

Chart 9380.—The const from St. Michael Bay to Cape
Darby is generally low and rock strewn, and the depths
when approaching it shoal gradually from 6 fathoms to-
ward tbe beach; a depth of 8 fathoma can be taken as
close as 0.8 mile except in o few places. There are no
outlying dangers, but a reef makes off about 0.5 mile from
the shore 2 miles southward of Black Peint, about 20
miles eastward frem St. Michael, Tolstoi Point and its
vicinity are high and rocky, and from there to Unalakleet
River the shore 18 low.

Anchorage with good protectlon from southerly winds
can be found in Kiliktarik Bay, 16 miles eastward of 8t
Michael. There are several native campsites along this
conat but the only permanent settlement is Unalakleet.

Unalakleet (63°53’ N., 160°47" W.,) (1860 population
574 ; P.0O.), at the east end of Norton Sound, is the largest
village on the sound east of Nome. An Alaska Native
Service nuree is stationed in the village, which also has a
mission church, a school, and n store. Vessels can obtain
supplles In limited amounts. Radiotelephone and radio-
telegraph services are maintained with the Alaska Com-
munication System. Air service for pasgengers and mail
is available the year round from Anchorage.

A ghoal extends about 1.5 miles offshore from the mouth
of the Unalakleet River, The approach to the river is
navigable only by shallow-draft boats. Dnring the navi-
gation season, from August 1 to November 15, a light on
the south side of the entrance and buoys mark the ap-
proach. An aero light is about 0.5 mile north of the
entrance. The Unalzklect nero radlo range has been found
valuable ag an aid to surface navigation, Vessels have
anchored in § fathoms with 60 fathoms of chaln about 2
mileg offshore. An alternate anchorage i about 6 mlles
north of Unalakleet.

In winter, prevailing winds are strong from the east and
velocities of more than 40 knots are common.

See appendix for dated of fce breakup and freezeup.

Besboro Island 1s 1,040 feet high and very prominent:
on a clear day it can be feen from ‘$t, Michael. Tt affords
a poor lee, a8 the wind draws all around the island. A
phoal covered 4 to 4% fathoms makes off 2 miles in a
northeasterly direction from the north end of the island.
The western side of the island iy bold-to, and the eastern
side can be approached as close as 0.5 mile, with a depth
of over b fathoms.

Shakiolik River Entrance Light (64°23' N,, 161°14
W.), 14 feet above the water, is shown from u white
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square daymark on a skeleton tower from August 1 to
November 1 on end of spit at the entrance to Shaktolik
River, 7.0 mlleg eastward of Cape Denbigh.

Shaokiolik (1960 population 187; 1*.0.) 13 4 miles south-
ward of Shaktolik River entrance. Vessels can anchor
4 miles off the village in 7 fathoms, mud boltom, Small
boats can land at the gradually shouling shale beach in
front of the school, but the approach is extremely shallow
and should be made with cautlon; westerly winds cause
ronslderable snrf. Mail is delivered by alr from Unalak-
leet. Radlotelegraph service is maintalned with the
Alaska Communlcation System.

Cape Denbigh Is a moderately high rounded hll,
jolned to the mainland by a low narrow neck. The head
of the bight, eastward of the cape, is shosl, but in ap-
proaching 'the water shoals gradnally. A good anchorage
in northeasterly winds can be had eastward of the cape
in depths suitable to the draft of the vessel. The south
end of the cape s bold-to, and s western side, 2.5 miles
northward of the point, can be approached close-to in 4
futhoms. The water shoals rapidly inside a depth of
four fathoms when approaching the shore.

Norton Bay is generally shoal. About midway between
Point Dexter and Bald Head is a depth of about 6 fathoms,
and from thig depth the water shoals gradually as the
shores are approached In any direction inside of Bald
Head. In some places Lhe 8-foot curve is 5 miles or more
from the beach. The north shore of the bay for 16 miles
westward of Bald Head 1s comparatively low, and the
water is shoal for some distance from the shore. From
a point 15 miler west of Bald Tlead to Cape Durby the
land is high and wooded along the coast; a few native
villages are located on this stretch. For 20 miles north-
enstward from Cape Darby, a depth of 4 fathoms can be
taken 0.3 mile from the shore, and In some places wmuch
closer. The wuter shoals gradually on appreoaching the
coast, but the south and east sides of Cupe Darby have
deep water close-to, During strong northerly winds the
water is lowered conslderably in Norton Bay.

At Moses Point (I'.0.), on the northwestern side of
Norton Bay, food and water can be obtained and medi-
cal facilitles are available, There are an aero light and
radio range near the village. Radiotelephone and radio-
telegraph services are maintained with the Alaska Com-
munication System, Biweckly plane service is maintained
with Anchorage.

Anchorage with hard bottom, good holdimg ground, is
off the native village of Elim (1860 population 145; P.O.)
nbout 7 wiles routhwest of Moses Ioint, in 414 fathoms;
use 60 fathoms of chain., The landing area is at lron
Creek, 3.6 miles northeastward of Hlim. Mail is de-
livered by alr several times n week, Drotection from
easterly winds is found in the lee of Reindeer Hills.

See appendix for dates of ice breakup and freezeup.

The entrance to Koyuk River, flowing into the north-
east end of Norton Bay, is marked by buoys from August
1 to November 15.

Cape Durby is the southern extremity of Kwikialik
Mountain. The eape is high and reunded terminating at
the water in steep rocky bluffs. Cape Darby Light (64°
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20’ N., 162°48’ W.), 105 feet above the water, i3 shown
from a small white house on the west side of the cape
from August 1 to November 1.

Rocky Point 1s a high bold promontory with irregular
rocky cliffs. Rocky Point Light (64°24/ N., 163°09' W.),
175 feet above the water, in shown from a small white
house at the western enirance to Golovnin Bay from
August 1 to November 1.

Chart 9382.—Golovnin Bay, on the north side of Nor-
ton Sound, has its entrance between Cape Darby and Rocky
Point, with a width of 10 miles. 1t extends in a general
northerly direction for 12 miles to the entrance to Golov-
nin Lagoon. The east gshore ig high and buld, with ocea-
sional sand and gravel beaches.

Carolyn Island, low and rocky, lles (.2 mile off the east
shore, about 8 miles north of Cope Durby. Carolyn Is-
land Light (64°27" N., 162°53’ W.), 40 feet above the
water, iy shown from a small while house on the south
end of the island from August 1 to November 1.

The west shore of Golovuin Bay for about 3 miles north
of Rocky Point is high and bold, but beyond this is 2 low
sand beach with a prominent point about 5 miles north
of Rocky Point. The head of the bay on the west side
of the entrance to Golovnin Lageon lies between a sand-
spit projecting from the eastern shore and a low sand
island extending northward from the west shore nnd
connected with it at low water.

The tidal current in Golovnin Bay is chiefly diurual.
The current velocity is about 0.5 knot off Carolyn Island;
floods northward and ebbs southward.

Deep water can be carried cloge under Cape Darhy
and Rocky Point. Eastward of Rocky Doint is an exten-
sive middle ground on which the least depth found was 23
feet; on it enst edge it rises abruptly from 36 to 42 feet.
With the exception of this middle ground, the bay iy free
from dangers south of the low polnt on the west shore,
the deepest water being ou the easi side, and ranging
from 66 feet close under Cape Darby to 24 feet 0.5 mile
northwest of Carolyn Island. In the south part of the
bay the high land way be approached closely, but off the
low land the 18-foot curve is in places nearly 1 mile
offshore.

In 1952 the Buresu of Indian Affairs ship NORTH
STAR reported striking a submerged object in 04°20" N,
163°06’ W., about 4 miles south-southeast of Rocky Point ;
the vessel was drawing about 21 feet,

In the north part of the bay an extensive shoal, with
4 to B feet, makes out in a northeast direction from the
west shore to within 0.8 mile of the easl shore, its extrem-
ity lying about 2 mlles 093° from Lhe north point of
South Spit on the south side of the entrance to (lolovnin
TLagoon. Tho channel leading to the entrance to Golovnin
T.agoon lies on the enstern side of the bay, passing around
the enst end of the shoal and following the eastern ghore
at n distance of 0.4 to 0.7 mile, with an overage width of
%00 yards. The least depth In the channel ig 13 feet, but
15 fect has heen taken in at high water. The diurnal
range of the tide is 1.8 feet, but this ig influenced by the
prevalling winds which have a tendency to bank up the
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water in heavy southerly weather and to lower it with
northerly and northeasterly winds,

Golovnin Bay Light (64°31’ N,, 162°55" W.}, 40 feet
above the water, is shown from a small white house on
the northeasterly shore of the bay from August 1 to
November 1. Buoys mark the channel ln Golovnin Bay
from August 1 to November 1.

South Spit Light, on the north end of South Spit, about
1 mile south of Golovin, nnd Cheenik Light, on the end of
the apit west of Golovin, mark the entrance to Golovnin
Lageoon; both lights are maintalned from August 1 to
November 1.

Anchorage.—A little westward of South 8pit, in the
entrance to Golovnin T.agoon, anchorage may be had in
36 to 42 feet, with protection from all winds. For vessels
whose size prevents the use of this anchorage, the best is
off the point on the west side of the bay in about 24 feet.
This is unsafe in soutberly weather, but is the most con-
venient fur communicating with the head of the bay. By
shifting anchorage from one side to the other in Golovnin
Bay good shelter is found from easterly or southwest
or westerly winds,

An anchorage with good holding ground In 42 feet is
located on the following bearings: Rocky Point Light
253°, Cape Duarby Light 153°, Carolyn Island Light 040°,
and Gulovnin Bay Light 000°. TUse 60 fathoms of chain.
Keep at least 1 mile south of Carolyn Island.

Golovin (1960 population 59}, on the north spit at the
entrance to Golovnin Lagoon, is o distributing point for
the mining district of the Fish River country. The vil-
lage has a school, roadhouse, cold-storage plant, two
sulteries, several stores, and an airport, Radiotelegraph
service 18 maintained with the Alaska Communication
Syatem.

Golovnin Lagoon lg very shallow and is navigable for
small vessels of 31 feet draft to the mouth of the Fish
River, which empties into the head of the lageon. The
chanmcl through the lagnon is narrow and tortuous.
White Mountain (1860 population 151; I'.(Q.), on Fish
River, is a fisbing villuge with a school and a store.
Radiotelegraph communicalion is maintained with the
Alnska Comununieation System.

See appendlx for dates of ice breakup and freezeup.

Chart 9380.—For about 22 miles, from Rocky Point
to Topkok ITead, the land is high and ‘bold, in many places
rising abruptly. Beyond this to Cape Nome the coast is
low, with high land farther back, Tmmedlately behind
this lewland Is a large shoal lagoon with two small en-
trances, the west one called Port Safety. DBotween Itocky
I’'oint and Cape Nome the water is deep, the bottom regu-
lar, and by glving the shore a1 berth of 1 mile a depth of
6 fathoms or more will be found.

Topkok Head iz 22 miles westward of Rocky DPoint,
and is the firsi highland close to the coast eastward of
Cape Nowe., Its seaward face rises abruptly from the
waler 86 feet and 18 a well-known and conpplcuous
landmark,

A yellow hluff, T2 feet high, on the eust side 6f Bluff,
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about ¢ miles eastward of Topkok Head, is congpicuous,
but not as much so as Topkok Head.

Solomeon Is o mining village at the mouth of Soleomon
River, 11 miles westward of Topkok ead and 17 miles
eastward of Cape Nome. A railroad has been bulilt up
Solomon River to Council. Solomon has a store and
roadhouse, It is the coast terminus and shipping point
for Councll, The depth on the bar at the entrance and
inside Solomon Ttiver ia about 3 feet, but local knowledge
is necessary to keep In the best water, A fuel oil tank
is a good landmark, No lights are vigible on sbore from
the anchorage.

An anchorage approximately 2 miles offshore in Bla
fathoms, hard gravel and gand bottom, 19 localted on the
following bearings : Cape Nome 24°, largest house in vil-
lage 358°, Topkok Head 070°, Use 45 fathoms of chain.
The only protection against heavy winds s to stand ont
to scaward.

Sec appendix for dates of lee hreakup and freexeup.

Chart 9381.—Port Safety, about 8 miles eastward of
Cape Nome, is o small anchorage for vessels of less than
7-foot draft. The channel is narrow and has a depth of
7 feet. Small vessels cun anchor in the narrow slonughs
which lead between the flats inside the cntrance.

Chert 9380.—Cape Nome is a bluff, about 300 feect
high, 1 mile broad, and rounded down to the water on
either side, where the land at the shore {8 low, with higher
land farther buck, The water off this cape 18 quite deep.
The diurmal range of tide at Cape Nowme is about 2 feet.

¥rom Cape Nome to (ape Rodney the coast, except
abreast of Sledge Islund, i1z a comparatively stralght
streteh of low sand beach, with no prejecting points, and
higher land somne distance back. Abrenst of Sledge Island
for a distance of several miles the hills slope down to the
beach, giving this part of the const the appearance of n
point. The stretch of beach is broken by u number of
small rivers, where mining is in progress. The entrances
to Nome, Snake, Penny, and Sinuk Rivers have shifting
bars, but there is generally enough water in the channel
over these bars to permit boats of 3-foot draft to enter.
When approaching the const between Cape Nome and
Sledge Island, the waler shoals regularly and gradually
until a depth of 5 fathoms is reached; inside this depth
the bottom is lrregular, especinlly near the mouths of the
rivers.

Chart 9383.—Nome (1960 population 2,31%; P.O.),
the metropolis of northwestern Alaska, 1s on the heach at
the moeuth of the Snake River, 11 miles westwnrd of Cape
Nome. The harbor is a shullow, vpen roadstend. Targe
vessels anchor and the passengers and cargo are taken
ashore in lghters. Trafle using the dredged channel iR
handled over the revetment, where transfer faciliiies that
arce open to the public use are available.

Considerable hydranlie gold mining is carried on in the
country back of Neme, but tbe placer mining for which
the Nome bench was famous has largely been abandoned.
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Jetties with lights on the outer ends protect the entrance
to Snuke River:; range lights mark the entrance channel.
The lights are maintained from August 1 to November 1.
An acro radio range is 2.5 mlles eastward of Nome. An
8-foot dredged channel leads to a turning basin at Nome,
0.3 mile uhove the mouth of Snake RRiver. The turning
basin slopes from 8 feet at the southern end to 4 feet at
the northern end. Rapid shoallng occurs at the entrance
to tho channel, requiring maintenance dredging during
the open season. With heavy surf, boats crossing the har
hefore entering between the jetties wlll ground and are
liable to overturn.

The general anchorage for deep-draft vessels Is In 7 to
8 fathoms about 1 mile from the beach abreast of Nome.
Yeuasels of less draft anchor in about 6 fathoms a lttle
closer to the beach. In strong southerly winds vessels
should anchor farther offshore.

Tides.—The dturnal range of the tide is 1.6 feet, The
water levels are influenced more by the wind than tide,
an offshore wind sometimes causing a level of from 2 to 3
feet below mean lower low water for days at a time and
a level of 14 feet above mean lower low water having been
noted as a result of storms.

Currents,—About 2 miles offshore in Nome roadstead
the tidal current averages about 1 knot at times of
strength. It s chiefly diurnal. The flood sets eastward
and tbe ebb nerthwestward.

Weather.—I'revailing winds are from the southwest in
Gales
come from all quadrants. The fogs are most frequent in
June and July,

See appendix for Nome climatological table.

Navigation iy difflcult due to lce from early December
to early June and is usually suspended from late Decem-
ber to mid-May. Sce appendix for dates of ice breakup
and freczeup.

Quarantine.—The Tnited States Public Health Service
maintains an outpatient office at the hospital in Nome.

Supplies.—Fresh water and some provisions can be
obtained. Diesel oil is not avallable in large quantities.

Communications.—Nomne maintains radlotelephone and
radiotelegraph communications with other parts of Alaska
and the world. Alr service for passengers, mail, and
freight is avallable the year round. Steamship wervice
is available during the summer. From Nome & tramway
cextends 100 miles to Taylor.

Chart 9380.—Sledge Island, 31 miles west of Cape
Nome und 4.5 miles offshore, is a rocky fat-topped island
except near the southern extremity where the highest
point, o T760-foot jagged mountain, exlists. Rulns of
abundoned habitations are located on the sandspit on the
northern end of the islend and along the beuch about
midway of the eastern side, These are probably ruins
of the former village of Aziak. Except for the sanduspit,
the ghores of the island are rocky and stesp.

Sledge Island Light (64°30° N., 166°11’ W.), 28 feel
above the water, i3 shown from a small white house on
the north polnt of the island from Augnst 1 to November 1.

The island may be safely approached from any diree-
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tion except the east, where the exposed wreck of a cargo
ship is aground on a rock 1.1 miler east of the light. The
aren adjacent to the wreek Is dangerous te approach
becaure of submerged portions of the vesscl which have
been carried away by action of waves and ice. Small
vessels seeking shelter close in on the north side are cau-
tioned to stay clear of the submerged bar making off
northwesterly from the spit. A depth of 834 fathoms fs
nbout 8.7 miles offshore and about 7.5 miles eastward
of Sledge Island. The passage between Sledge Island
and the mainland has irregular bottom Dbut has depths
of 5 fathoms or more. Tide rips have been obgerved in
the passage and on the east side of the island during
heavy weather.

WIith heavy southerly winds, vessels at anchor In the
Nome readstead usually seek ghelter behind Sledge Island.

Current observations were made in the passage between
Sledge Island and the mainland for a period of ¢ days
in July 1930, The tidal current is diurnal with average
velocity at strength of northwestward current of 1 Knot
and average veloclty at strength of southeastward current
of 0.5 knot. Maxlmum veloclty observed during the period
of the observations was about 1.5 knots setting north-
wesatward, For predicted currents, see the Tidal Current
Tables. Vessels when in thls vicinity should give special
attention to the currents, Ahove Cape Rodney there I8
no perceptible current southward or castward,; the gen-
eral set is northward and westward.

From Cape Rodney to Cape Douglas the ghore is u low
sand beach, and the high land is farther inland from the
beach than eastward of Cape Rodney. This coast is
seldom approached close-to; the water is comparatively
shallow and dangerous shoals and ledges are found be-
tween Cape Douglas and Point Spencer.

Vessels are cautloned to exercise care when approach-
ing the shore south of Cape Rodney and to give the shore
off Cape Donglas a berth of at least 16 miles; an irregular
bottoin with depths of 6 fathomns has been found by recon-
naissance lines off this capc with indications of lesser
depths ingshore. From a point about 8 miles north of Cape
Douglas the aren to the northward, covering the ap-
proaches to Iort Clarence, hag been surveyed.

Cape Rodney Light (64°4{’ N,, 166°24" W.}, 15 feet
above the water, is shown from a white house on the point
from Augnst. 1 to November 1.

King Island, 1,196 fcet high, is about 33 miles west of
Cape Douglas. It is about 2 miles square, is rugged and
rocky, and has nearly perpendicular cliffs, deep water,
and generally rocky bottom on all sides. Ukivok is o
native village on the soulh side, the houses being built in
the sides of the ¢liffs some distance above the water., Off
the village, but close inshore, vessels may anchor in about
15 fathoms, muddy bottom, with geod protection from
northwest winds. In clear weather the island Is an ex-
cellent landfall for vessels coming from southwuard and
bound to Port Clurence,

Cape York is a high, rovky nearly vertical cliff, with
nutmeroud ravines and a range of high rugged moun-
fuins immediately buek of i, The olff iy ubout 10 to 12
mlles in extent. There is ne distinet promontory and no
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exact polnt along the cliff that can be defined ay the
cape.

The area fromm Cape York to Port Clarence has been
surveyed with no depth less than G fathoms being found
1.5 miles from the shore, The general depths fall off to
a submarine valley nbout 2 miles offshore, extending
cagtward, with depthy of not less than 10 fathoms, to
within 6 miles of the entrance to Port Clarence, A rock
18 reported about 0.8 mile from the shore southeastward of
York village.

Between Cape York and the high land of Cape Prince
of Wales is a bight, with comparatively low rolling land
back of it, extending across the peninsula to the northern
shore, The beach [s low and the water shoals gradually
when approaching the shore. The eastern part of the
bight is slightly shoaler than the western part; about 6
futhoms will he found 1 mile offshore; in the western
part of the bhight 8 fathoms will be found at the same
distance from the beach. When standing westward along-
shore, and when abreast of Cape Mountain, the water
deepens suddenly to 20 fathoms.

Chart 9369.—Port Clarence, a large bay indenting the
Seward Peninsula about 35 milea southeastward of Cape
Prince of Wales, provides the only good harbor clome to
Bering Strait. The bay 1s formed by n low sandspit which
extends from the mainland in & northerly direction for
about 10 miles to Point 8pencer. The highest elevation
on the gpit Is a round kooll near the pouthern end, 24
feet nbove sen level. This knoll ig inconspicuous except
at close range. Near Polut Spencer. at the broad por-
tlon of the spit, are numerous buildings of an abandoned
uir station, the most prominent of which Is a control
tower visible offshore for about 10 mtles, Ixcept for the
light at Point Spencer, malutained from August 1 to
November 1, there are no consplenous landmarks other
than thesge to ald the navigntor in making the entrance
into Port Clarence.

The channel between I'oint 8pencer and Point Jackson
on the north shore {s 4 miles wide, froe of dangers, and
with depths of 42 to 4R fect. The northern half of the
bay has a general depth of 42 feet as ¢lose as 1 mile from
shore. There arc no dangers, und depths shoal gradually
to the beach. The southern balf of the bay shoals gradu-
#lly to the bars and flats along the low shoreline at the
south end.  Along the western side of the bay the sandspit
may be approached fnirly close except for the shoal 2 miles
south of Point Spencer which makes into the bay from the
spit with depthsa of 15 feet 1 mile off. To the eastward
the water shoals to the entrance to Grantley Harbor,
which s connected with I'ort Clarence by n narrow chan-
nel marked by a light on the north side of the entrance
and huoys shifted in position to mark the changeable
chaunel; the aids are maintalned from Angust 1 to
Novemher 1, The controlling depth in the channel s not
more than 10 feet. The current 18 strong with many
eddies and tide rips.

Anchorage with good holding ground is available any-
where In PPort Clarence, Shallow-draft vessels will find
greater protection in Grantley Harbor,
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Routes,—In approaching Iort Clarence from the south
in fog or misty weather, the low sund and shingle spit
forming the west side of Port Clarence is not visible uutil
close-to. The best procedure {s to make a landfall on
King lsland from the eastward keeping in depths greater
than 60 feet to avold the foul ground northward from Cape
Rodney. From King Island a course may be set a little
eastward of Cape York to within 3 miles of the coast,
thence on course 096° through the entrance into I*ort
Clarence, where good anchorage may be obtained,

Tides.—The dlurnal range of the tide at Port Clarence
i 1.4 feet. This condition, however, is subject 1o radienl
changes due to meteorclogieal conditions. Moderate Lo
stroug southerly or southwesterly winds of several days'
duratlon will ralse the height of Lhe tide in the nrea with-
out appreciaily increasing the range. ‘This is actually a
dotum change and Is appreciable along (he entire south
coast of the Seward Peninsula. It ia reported that con-
tinued strong northerly winds produce n lowered datiun
but to a lesser extent,

Currents.—Along the outslde coast west of Point
Spencer and south of Cape York there is a general west-
erly set of 1 to 2 knots. This veloclty 1 appreciably af-
fected by direction, foree, and duration of the wind.

Current observations in the entmuce to Port (larenee
indicate that the velocity seldom exceeds 0.5 knot 2 to 3
miles north of Point Spencer. One mile enst of the point,
velocitien np to 1 knot were observed, the larger velocities
generally setting westward or northward,

Weather.—The weather, In general, i8 better than in
the Alentlan Island aren, with less fog and fewer had
storms during the short summer navigation secagon. Fog
and high winds are generally of short duration so that it
ig weldom that planes eannol land at Teller at least once
a week, The winter weather is generally belter than the
summer for plane service, as there i little or no fog dur-
ing cold weather,

The Arst surface fog uppears after the spring break-up
and is of an intermittent character, generally local, and
forming and disappearing at intervals asg short ar one-half
hour. As the season advances, the fog is more prevalent.
of greater density and longer duration, but in general it
offers no serious obstacle to surface navigotion,

See nppendix for dates of ice breakup and freczenp.

Teller Mission (1060 population 77) is on the north
shore of Point Clarence 9.5 miles northeastward of Point
Spencer.

Teller (1860 populatlon 217; P.0.), 12 mlies east of
I'oint 8pencer ir on the base of the southern spit at the
entrance to Grantley Harbor, There is a school and o
mission, with two generul merchandise stores and a sub-
office and warchouse of a commercial company at Teller.
An unsurfaced landing strip, about 1,000 fect long, lles in
4 north-sonth direction along the spit north of the town:
o shorter, grass-covered strip les across the base of the
spit south of the town. The latter strip iy nsed only when
crogs winds prevent landing on the main strip. Mail is
delivered by air from Nome.

Wharves.—Two ramp-type docks furnish facililien for
unloading supplies from lighters und shallow-draft vessels




8., BERING

on the Grantley Harbor side. Freighters must anchor well
offshore in Port Clurence aud lighter eargo to Teller.
Supplies,—Food, coal, diesel c¢il, lubricating oil, and
gasoline muy be obtained in limited quantitles from the
two stores. Loading of olls and gascllue Is by drum only.
There s no connectlon for obtaining fresh water, Shal-
low-druft vessels may obtuin water through a hose at the
mouth of Fox Creek, 3 miles south of Cape Riley, Larger
craft may anchor 0.7 mile offshore in 25 Lo 30 feet und boat
fresh water from Lhoe beach,
Communications.—Radiotelephone and radiotelegraph
services are maintgined with the Alaska Communication
System. Passenger and light freight service is princl-
pully by plane, but vccasionaliy freighters and tugs with
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lighters furnish transportation for heavier supplies during
the short navigation season.

Imuruk Basin (chart 9380} is a shallow body of water
eastward of Grantley Harbor; the two are connected
by narrow, difficult Tuksuk Channel.

Kuzitrin River rises in the Seward Peninsula and
flows in o woesterly direclion about 75 miles to lmuruk
Basiu, The anchorage for ocenngoing vessels is in Port
Clarence, the head of navigntion for powerboats and other
vessels up Lo 12 feet in draft iy the mouth of Kuzitrin

River. Shallow-draft lighters can bhavigate the Kuozitrin
for about 15 miles to Shelton, The river is open from June
to October.



9. ARCTIC OCEAN

Churt 9400.—Bering Strait, 44 miles wide between
Cape Drince of Wales, Alagka, and Cape Dezhneva,
Siberla, is the gateway from Bering Sea In the Pacific
Oc¢ean Lo Chukehi Sen in the Arctic Ocean. The northern
iimit of Chukchi Seq is o line from Point Barrow, Alaska
to the northernmost polnt of Wrangel Island, Siberia.

The Arctic coust of Alaska has a general length of 021
nautical miles and is mostly low; tidal shoreline totals
2,191 miles. The lowlands have their greatest depth in
the wide triangular plain with its apex near Barrow and
ity base against the Brooks Range, 150 miles to the south-
ward. The western end of Brooks Range is neur Cape
Lisburne and the castern end is near Demarcation 1’oint;
actually it is not one but a scrice of ranges, some reach-
ing elevations of more than 8000 feet.

Most of the coastal plain s low, rolling tundra cut by
numerous streams and lakes. The tundra is a cover of
grasses, Hehens, and shirubs which, for a short time during
the summer, is brightened by flowers; during the rest of
the year it presents a dreary aspect. Tundra is poorly
drained and most of 1t is permanently frozen below the
surface; this permanently frozen ground is known ax
permafrost. During the summer, the tundra thaws Lo a
depth of a foot or more but is kept molst because water
cannot penetrate the permafrost.

The [rost mounds reen oceaslonally slong the coast are
produced by frost action on the tundra and very widely in
sgize and duration, A large frost mound is known as a
pingo and may reach a helght of 300 feet; the summit ig
usually fissured and may emit drinkable water. Frost
hlisters usually form along sloping ground and may shift
In position from year to year; they seldomn cexceed 25
feet in height.

The native sod houses stand € to 10 feet above the
ground and are built of logs with sod piled around the
whallg and on the roof. They c¢an be distinguished [rom
frost monnds hy the steopness of their sider and the
sinoke pipe that usually projects from the center of the
roof.

There are few harbors, port facilities, or aids to navign-
tion nlong the Aretle coast., Depths near shore may
change a4 much ag 6 feet becuuse of lee gouging ; storins
also shift the sands in shallow water but there is little
evidence of such shifts in the deeper water. Abnormal
refraction iy a commnon cccurrence; a pingn may loom
like a mountain, and landmarks way be sighted much
farther from shore than the normal limll of visibility.

Currents.—OQOhscrvations totaling ahout 6 days were
made in Bering 8tratt off Cape Prince of Wales during
the summer of 1800, When not opposed by northerly
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winds, the current flowed nerthward with velocitles that
sometimes execeded 2.6 knota.

From Berlng Strait to Toint Barrow ihe current sets
northward along the shore and has a velocity of not less
than 1 knot when not opposed by winds or stopped by ice.
A emrrent from Kotzebne Sound joins Lthe current from
Hering Strait north of Cape Krusenstern and the resultant
velocity in July and August is 1.5 to 2 knots as far as
Point IIope, After rounding Point Hope the velocity de-
creases to about 1 knot.

Northward of Point Lay the current is stopped if the
ice hag not opened np from the shore; if the ice in open to
Polnt Barrow, the current continues along the shore but,
because of the constricted spuce between shore and fee,
inereases in veloclty to 2 or 3 knots at I’olnt Barrow. The
general current is affected by the winds and may be de-
creased or even stopped by northerly winds, but when
such winds abate ihe current resumes; when the wind is
with the current the veloeity is increased, Well offshore,
the currents are varlable and not so strong; they are in-
fluenced considerably by the windas but there is a deflnite
gencral set northward. Easlward of I’oint Barrow the
currents are irregular and unpredictable but scem to be
caused mostly by winds and moving fce.

Weather.— At most places along the Arctic coast there
is a prevalence of north through east winds from Qctober
through March and at n few placer from September
through May. The suminer winds are more variable, with
direciions from northeast or southwest being most fre-
quent. In and near Kotzebue Sound easterly winds pre-
vuil from Septemnber through April and westerly winds
through the remainder of the year. During winter
months the north coast normally experiences higher winds
than olher parts of Alnska; winter winds of 50 to ¥
knots are nol. uncommon, and winds of hetter than 65 knots
have been experienced at Borter Island, These strong
and rather persistent Aretic winds tend to paralle]l the
coast from Barrow to Barter Tsland.

Precipltation over the urea in very light, ranging from
an annual average of 4 inches at Barrow to 8 inches al
Kotzehue,  Somewhat more than half of Lthe precipitation
falls in the form of anow, Annunl snowfall is 27 inches
at Barrow, 41 inchex ut Kotzebne, and 46 inches at Barer
Tsland.

Mean annual temperntures are 10° ¥, ot Barrow, 11°
K. at Barter Island, and 21° B, al Kotzebue, The highest
temperntures of record are T8° F. at Barrow, 72° F. al
Barter Island, nnd 85° T. at Kotzebue, The higher (eni-
peralures occur lnfrequently, however, since the average
of the daily maximum temperalures is below 50° in all
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months of the year at Barrow and Barter Island and in
ull except July and August at Kotzelmue, The extreme
low temperntures are —3H6° nt HBarrow, —0#° at Barter
Island, and —48° at Kotzebue.

Heavy fog is reporied on an averuge of 65 days a year
at Barrow, 74 days at Barter Island, and only 21 days
ut Kotzebue ; maximom fogginess occurs doring the sum-
mer. Thunderstoring are rare, althougb they haove been
reported a few titnes in sunimer at Burrow.

Ice.—Unless there is an unusuelly late spring, the ice
beging to break in Bering Strait and Kotzebue Sound by
eurly June. Heuavy drift ice from Kotzebne Scound is of-
ten found between Cape Blossom and Peint Hope in late
June.

At Doint Hope and Cape Lisburne, the pack ice breaka
off from the ghore ice in May and moves off and closes in
agnin with changing winds, gradunlly working off Lo the
northward and westwurd. Young ice forms in the spaces
thus left but gradually gets Chinner until it disappears in
June.

Fromn Cape Reaufort to Point Burrow the pack moves
gradnally north, ¢learing from point to polnt. A shift of
the wind to westwurd brings the pack in on shore when
a few hours before it was out of sight from the lnmd.

At Point Barrow, the pack breaks off from the flaw or
shore ice in the spring and moves off und on until June.
When the puck moves off in June, it begins to take a north-
went movement and continnes to do so until it is out of
might. The movement of the pack, on and off, continues
well into July, after which tiine heavily massed floe ice,
much broken and heavily jommed together, may be ex-
pected. The shore ice leaves the beach late in July but
retnains In sigbht until the middie of August, or perhaps
all summer. In exceptional sensons the pack remains on
the point the year around. Eastward of Point Barrow,
ice comnditiony nure very uncertain. When the puck ice
maoves offshore it does not go very far, und the shore and
drift ice extend well inshore from its edge. The current
along the west shore of Alaska sets northeasi. from Point
Barrow; the movements of the ice to the eastward of
the I'oint are due entirely to the winds.

In the fall, yonng ice forms earlicr to the eawtward
than to the westward and can be seen ns early us mid-
August.  The prevailing windy are northeasterly and soon
bring the park down to the castward of Point Barrow.
When this ice movenment commences vesscly proeeed to the
westward of the point,

At TPoint Barrow young ice heging to form around heavy
ice about mid-September and by the end of the month it
forms in open water and makes rapidiy along the bench.
By thiy time the pack has moved close to shore. The
young lee miakes ont to the pack during the fimst week of
Oetober, and then the ice is in for the winter. The pack
whuts down on Iey Cape the first week in November, and
after that time there in Lo open water between Point Bar-
row and Iey Cape except when the fluw opens,

Freezeup normally beging al Kotzebue in lnte October,
and o southbound vessel should try to clear Bering Strait
by early November.
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Small-boat operation in ice,—Launches usually can
proceed through the jooser-packed Hoe ice during calin
weather, but slow speed and maneuverability ure cssen-
tinl. Passnge frequently can be made elose to shore when
large floes have been driven in to the beach. Large bergs
muy also make lends through the more wolid foes. Smumil
ice calies can be pushed aside in the looser areas.  Caution
must be observed to avoid the underwater projections of
the larger bergw and the growler type of berg which ia
low in the water and diffienlt to see. The bergs bave 4
tendency to roll or break wilh divturbances of any sori.
Native lnunches prefer to operate close-to and in the lee
of ice flocs to take advantage of the smoother seas and
will womelimes leave the muinland to procecd in the lee
of offshore lee.

Chart 9380.—Cape Prince of Wales, on the Aloska side
of Bering Straif, is the western cxtremity of Sewnrd
Peninsula. Cape Mountain, 2,280 feel high, is a mile
back of the steep rocky shores on the southwest side of
the cape; there is a radar Lower on the mountain,

Tin City (1960 population 10) Is on the leach about 2
miles southenst of Cape Mountain, The bight off Tin City
affords nertherly weather anchornge in depihs of 10 fath-
oms 0 mile from sand heach which is steep enough for
good landing. There iy n Government alrstrip near Tin
Qity.

Wales (1960 populniion 128; 1.0.), 2.5 miles northwest
of Cape Mountnin, is at the south end of a low sandy
beach which extends 4 miles northward, then turns north-
eastward towand Shisinaref Inlet.  The villnge has a mis-
sion, a rehool, n store, und rodlotelephone commnunien-
tion. Small planes carrying mall and a few pusschgery
land on the beach in front of the village,

Cape Prince of Wales Light (65°38'N,, 168°07’ W.), 15
feot dabove the water, is shown August 1 1o November
1 from o small white house on the bench 2 miles north-
ward of Wales.

Anchorage off Wales 18 in depths of 10 fathoms 0.8
mile from the beach., A narrow naval restricted area ex-
tends nearly 4 miles due west from the beach midway be-
tween Wales and the light; see 207.804, chapter 2.
Caution is advised to avoid hweing dragged northward over
the restricted area und on to 'ribee of Wales Shoal by
the nontidal current which usurlly has a velocity of more
that 1 knot.

lce.—Average brenkup in Bering Strait at Wales is in
carly June and average freczeup is about the firat of
December; see appendix. Navigation s difficult from
carly December to early June and is usually suspended
from late December through April,

Prince of Wales Shoal is a narrow ridge of sand,
covered 3% to 5 fathoms, that extends about 35 miles
north-northeastward from the western extremity of the
cape.  Vessels bound southward through Bering Stralt
should be carcful not to fall too far easlward and be
canght between the shoal and the northern shore of Sew-
ard I'eninsula.  The shonl is unmarked becaouse of fee con-
diLions and the remoteness of the locality,

Fairway Rock (65°38 N., 168°44’ W.}, 15 miles west
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of Cape I'rince of Wales, is 534 feet high, square headed,
and steep slded. The rock has deep water on all sides,
and there #re no outlylng dangers.

The Diomede Islands, midway between Cape Prince of
Wales and the Siberian mainland, have nearly perpendicu-
lar gides und are without beaches ; the tops of the islands
are broken tahlelands. The waters around the islands are
deep, the bottom is mostly rocky, and anchorage is poor.
The boundary between the U.S.8.1R. and the U.8.A. passen
between the two islands.

Little Diomede Island (Alaska), with an elevation of
1,308 feet, i 20 miles west-northwest of Cape Prince of
Wales and 8 miles north-northwest of Falrway Ttock.
Diomede (1960 population H8), the only village on the
island, 18 Just north of the sandspit midway along the
western shore. A reef extends westward from the sand-
spit toward the south end of Big Diomede Island. Vessels
appronching Little Diomede Island from the south and
enst may run close nlong the south shore, keeping In depths
greater than i4 fathows until the village is sighted, and
anchor south of the sandspit. Approach from castward
also has heen muade along north shore ut distances de-
creasing from 1 mile to 0.4 mile and anchorage in depths
of 17 fnthows (.7 milte north of the spit.

Big Diomede Island (Siberia), 2.1 miles northwest of
Little Diomede Island, rides to a height of 1,667 fect ; close
to the wentern shore ure some bare rocks, and a light is
shown from the northern end. Deep waler 18 reported
between the two lslands but pussage should not be at-
teinpted by large vessels,

Chart 9400.—Cape Dezhneva, 19 miles northwest of Big
Diomede Island, Is the eastern extremity of the moun-
taineus peninsula at the northenstern end of the Siberinn
mainland. This peninsula, which rises te a height of
2,038 feet, resembles an islund when seen from the offing
because of the low, marshy land back of it. 'The consty
of the peningula consist mainly of dark-colored oliffs
rising in jagged terrnces stoeply from the sea. Lights are
shown from the north and south sides of the cape, and
there is a radiobeacon near the north light. A submerged
rock s n mile off the northeast fuce of the cape. An-
chorage, with good protection from offshore winds, cun be
found in depths of & fathoms both north and south of the
meeting place of lowlands and mountalns, Anchorage
is also posaible in depths of 10 fathoms, muddy bottom, east
of the cape.

Chart 9400.-—From Cape Prince of Wales to Shishmaref
Inlet, 60 miles, the coast iy a low sand beach backed by
lngoons and marshes. The mountaing in the interior can
be seen on a clear day; Potato Mountain, 1,400 feet, nnd
Ear Mountain, 2,300 feet, are distinguishable,

Shishmarel Inlet is large and extends about 15 miles
Into the land.  Across its mouth is Sarichef Island, nurrow
and about 5 miles long. Shismaref Light (66°15 N,
166°04’ W.), 50 feet above the water, 19 shown August 1
to Novemher 1 from a white skeleton tower, 50 feel high,
2 mile from the northeast end of the island: the tower
s one of the best landmarks along the beach.
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Shishmaref (1060 population 217; P.0.), at the light
on Sarichef [sland, Is the most important settlement along
this section of the coast. The village has a conspicuous
school, o misslon, o store, a radlo station, an airstrip,
and Umited supplies of gasoline, diesel fuel, food, and
fresh water. Shishmaref uses Bering standard time.

Anchorage can be obtained in depths of O fathoms 1.3
miles west-northwest of Slshmaref Light. Beach land-
ings ean be made only in calin weather on the seaward
side of Sarichef Island because of the shallow water that
extends 260 yurds from shore.

The navigable channel into Sishmaref Inlet roonds the
northeast end of Sarichef 1zland ; a dangerous bar makes
out 0.5 mile from the poiut on the north side of the chan-
nel.  Vessels druwing as much as 7 feot may be beached
on the channel side of the sandy northeast end of Sarichef
Iuland ; drafts of 3 feet may be taken to within 100 yards
of the Inner bench sonthwest of Sishmaref, and native
skiffu have followed numarked channels completely around
the istand. Native pilots are available at Shishmaref.

Ice.—Average breakup at Bhighmaref is in the latter
part of Jnne and avcerage freezeup is about the second
week of November; see appendix. Navigation is difficult
from the first of December until late June and usually s
sugpended from late Decemnber until early June,

For 00 miles northeastward and eastward from Shish-
maref Inlet the coast iR a line of low bluffs and small sand
dunes thet end in a very low spit at Cape Espenberg,
which is difficult to make out. Natlve settlements are
seattered along the const from Cape Espenberg to Cape
Prince of Wales.

Northwest Corner Light (66°35/ N,, 164°24’ W), 100
feet above the water, is shown August 1 to November 1
from & small white house 19 miles west of the cape. Cape
Espenberg Light (66°34” N., 163°36’ W.), 25 feet above
the water, I8 shown August 1 to November 1 from a small
white house on the cape.

Kotzehue Sound, at tbe northeanst end of Seward
I’eninsula, is entered between Cape Hspenberg aud Cape
Krusenstern, 33 miles to the northward; depths are 6 to 9
fathotns throughout most of the sound.

The 30-mile western side of Kotzebue Sound from Cape
Espenberg south 1s relatively shallow, with depths of 3
fathoms as far as 5 miles from shore; the land on this
wide 13 mostly low but a small hill ir conspicuous about
halfway hetween the cape and the southern shore.

The 45-mile southern shore of Kotzebue Sound proper
is higher, rockier, and bolder than the western shore; in-
shore depths ton are greater, with 4 and 5 fathoms quite
clowe to the promontories, Cape Deceit Light (66°06" N.,
162°45' W.,), 100 feet above the water, is shown August 1
to November T from a small white house on the extremity
of Cape Deceit, which 1s halfway along the south shore.

Deering (1860 populetion 95; P.0.), o the east side of
Cape Deceit, has a school, stores, and radlo communica-
tion ; nnchorage is available in depths of 5 fathoms a mile
cat of Cape Deceit Light.

Kiwalik Lagoon, in the southeast corner of Kotzebue
Hound, ig shallow and has a mud bottom. A narrow chan-
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nel winds through the lagoon to Kiwalik River which can
be navigated only with local knowledge. Hhallow-drafl
bouts can operute in the lagoon during periods of high
water, but the lagoon ls almoest dry when the water iy
lowered by adverse winds.

Kiwalik (1960 population 10), on the gravel spit on the
west side of the Iagoon entrunce, has n rough landing
strip that will accommeodate small plines; the diurnal
range of tide is 2.7 feet at Kiwallk. Candle (1060 popula-
tion 103: 1»0.), about ¢ miles upriver from Kiwnalik, has
wtores, 8 sehool, and a gruvel airstrip.

Spafarief Bay, aluo in the southeast corner of Kotzebue
Sound but north of Kiwalik Tngoon, has depths of 3 to &
fathoms.

Tundra-covered Chamisso Island, 231 feet high and
about o mile long, 18 11 miles northward across Spafarief
Bay from Kiwalik Lagoon and 2.5 miles south of Choris
Peninsnla.  The earth and rock bluffs that rim the Island
riange in height from 15 feet at the south end to 80 feet at
the northwoest end.  The fhores ure mostly broken boulders
separaled by short streteles of sand beach. Shallow
water extends 0.3 to 0.5 mile from the north and east sides
of the island. Early in the open geason fresh water ean
be obtained on Chamigso Island.

Tiny Puffin Island, 0.3 mile northwest of Chamisso Is-
land, has steep rovkly shores; there are two consplenons
rocks south of the island, The waters are decp on (he
north and west sides of Puffin Island but the passage be-
tween Lhe islands is foul.

Choris Peninsula, 300 feet in elevation, is a G-mile
southward projection from mnch larger and longer Dald-
win I'eninsuln.  The northerly of two hills on the amall
peninruln is joined to Buldwin Peninsuly by a narrow
neck of land about 20 feet in elevation. The outer end of
Choris Peninsula is the widest part, 2 miles, of the entire
feature; the Dluffs are 50 to 95 feet high and there are
projecting rock ledges.  The passage between Choris
Peninsula and Chamisso 18land has deptha of 314 to 6
fathoms.

Eachscholtz Bay, behind Choris Peninsula, Chemisso
Taland, and Spafarief Bay, extends 20 miles eastward
along the south side of Baldwln Peninsula and is mostly
shallow. The shore at the hend of the hay s rimamed with
long muddy flats which hare at low water in some places
a8 far as 0.3 mile from the beanch. Buclkdand River,
whieh empties into the head of Eschscholtz Bay, is large
but shallow and has little trafic; Buckland (1960 popu-
1ation 87), 10 miles upriver, has a radie station,

Northward of (horis Peninsula, Baldwin Peninsula is
low for rome distance, then rises to low bluffy which con-
tinue to the mouth of ITotham Inlet, 40 wmiles to the north-
westward., The faces of the bluffs are deeply furrowed by
the gradual melting and sliding of the surface lee and
frozen mud.

Cape Blossom in a distinctive point in the Baldwin
Peninsgula bluifs, which are highest at the point and plope
to etther wide. Cape Blossom Light (66°44’ N,, 162°32/
W.), 200 fect above the wuter, is shown August 1 to
November 1 from a small white house on the eape.

Hotham Inlet entrance, 15 miles north of Cape Blossom
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and 30 miles enst-southenst of Cape Krusenstern, is ob-
siructed by vast mud flats and sandhars, some of which
are bare at low water: the 3-fathou curve extends as
mueh ag O miles from shore nud nearly as far south as
Cupe Blossom. The loner waters of Hotham Inlet are 4
to 15 wiles wide and extend 45 miles southeustward behind
Baldwin Peninsula ; charted depths are 1 to 2 fathoms in
whnt pusses for a channel through this inner expanse,
which hag been known locally as Kobuk Luke, Landings
cannot be made ot many places in Hotham Tulet because
of the extensive mud flats. The waters are little infln-
enced by tides and are mostly fresh becuuse of the near
abyence of any eastward current; prolonged sontheast
winds lower the level.

Kotzebue (1960 population 1,290 ; 1.0.), 11 miles north
of Cape Blossom aml on the outer south side of HHothain
Inlet entrance, has a school, o hospital, missions, stores,
panking facilities, fur forms, airstrips, an aero light and
radiohencon, and radiotelephone communication; the
town uses Berlng standard time. Vessels of less than
o-foot draft can rench the town If they know the channel,
which is shifting and difficult to follow; oil-drum bnoys
are in place August 1 to November 1 but they are unre-
lable and hard to plek up. Loeal pllots are available at
Kotzebue.

Treep-draft vessels approneh Kotzebue an clogely ag pos-
sible and lighter their freight ashore. The usual anchor-
age for deep-draft vessels is in depths of [} to 6 fathoms 3
to 6 wmiles routhwest of Cape Blossom; protection is af-
forded from northerly and easterly winds. The trip hy
small boat from the anchornge to Kotzebue is ahout 15
miles and over many sandbars that #re constantly ghift-
tng; local pilotage is advised.

Currents.—The average velocity of the tidal current in
about 0.5 knot at the anchorage southwest of Cape Blos-
wom @ the flaod sels southenstward and the ebb northwest-
ward. Observations at thls locatlon show a northwest-
ward nontidal Aow which gometimen has sufficient velocity
to overconme the flood of the tidal corrent and produce a
continnous northwestwnrd current of varying veloeity for
dayys at a Ume. This northwestward flow attains maxi-
mmn velocities of 1 to 2 knots at times of tidal current’s
ehb strength.

Tce.—-Average breakup in Kotzcbue Sound at Kotzebue
i abont the last of May and average frcezeup 18 in tho
latter part of Octobr; see appendix. Navigatlon is diffi-
cult from late Oclober to the latter part of June and
usually is sugpended from the second wesk in November
to mid-Tune,

Noatuk River, which emptics into the north side of
[oitham 1nlet entrunce, has numerouy rapids and is not
nnvigated for any great distance by anything larger than
a canoe. The natives portuge from the headwaters of
Noatak River to Chipp Rlver and follow the latter to
Beaunfort Sea. Noatak (1960 populution 275; P.O),
about 3% miles upriver from llotham Inlet, has an airsteip
and u radio station,

Kobuk River empties In to the cast side of Hotham In-
let through u many-monthed delta which extends inland
for about 30 miles; depthi off the della are 2 to 4 feet for
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uy much as 3 milew. The deltn channels are difficult to
nuvignte but the river proper is comparatively wide and
decp.  The unntivey portage thelr cances from the hend-
waters of Kobuk River to Koyukuk River, 8 tributary of
the Yukon.

Noorvik (1860 population 384 ; P.0.), 25 miles up Kobuk
River from Hotham Inlet, has o hospital, an airstrip, and
u radio station. Kiana (1060 population 253; I*.().), at the
Junction with Squirrel River 45 miles up the Kobuk from
the inlet, has stores, a school, an airstrip, und a radio
station. Much farther up Kobuk River [tom the inlet are
Shungnak (195060 population 135; 1*.0.), 150 miles, and
Kobuk (1960 population 54; P.0.), 155 miles; both have
airstrips and Shungnak has a school, a mission, and o
radio station.

A narrow passuage 4 miles long and o mile wide conneets
the southeast end of Hotham Inlet with Selawik Lake,
which extends 35 miles further enstward and aversges 15
miles In width, A depth of 2 futhoms ean be taken around
the lake by giving the shores a wide berth, Selawik
River, which empties into the east end of the lake through
. maze of islands, has several entrances which are ob-
Hiructed by mud flats; navigable entrance depth is nneer-
taiu hut presumably is shallow. Seluwik (19¢0 popula-
tion 34%: 10}, near one of the entrunees, has a school, o
missxion, a radio station, and an nirstrip.

The const iy low from Iotham Inlet to Cape Krusen-
wiern, and shallow water extends nenrly half the distanee
from the mouth of the inlet townrd the cape; the edge of
the shoal is steep and should be appronched carefully.
For the res{ of the distabee there are depths of 4 to G
fathome close to the beoch.

Behind Cape Krusenstern (67°07 N., 163°46' W.) iy
u high, prominent range of mountaing which can be scen
from great distances.  On closer approscl, the monntains
are seen to fall away townrd the eape lu a series of steps
and must not be mistaken for the low cape when shuping
i course into Kotzebue Sound. A shoal extends 3 miles
northwestwnrd from the north side of the cape.

North of Cape Krusenstern the coast is a low, shingle
beach bhucked by numerous lagoons which dischorge
through small shallow openings. The high ground De-
hind the cape coutinnes at some distance inland to Mul-
grave Hills, about 30 miles north of the cape. Beyond
the hills iy a wide plain which extends another 30 miles
before the mountains again approach the coust and slope
down to the water.

About 42 miles north-northwest. of Cape Krusenstorn i
the inler to a lagoon which extends another 8 miles north-
westward bebind the barrier beach which separates it
from the ocean. Kivalina (1900 population 142; P.0.),
ont the harrier bexch near the inlef, has o school, a store,
a radio station, and an girstrip,  Small-eraft anchovage ls
available along the inner side of the village where the
channel bears in close to shore.  Shifting shonls extend
a8 much ag 0.3 mile from clther side of the inlet, and
entrance should not be attempted without loeal pilotage.

Iee.—Average breakup at Kivalina is in the latter part
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of May and average freczeup is in the latter part of
October; see appendix.

At Cape Thompson, 80 miles northwest of Cape Krusen-
stern, the mountains drop directly to the water in a series
of steep bluffs and cliffs about 500 feet high and 6 miles
long. Thousands of sea birds nest along the bluffs and
their eges are an Eskiwo source of fresh feod supply in
cuarly summer,

The coast is without distinet promontories. About
midway nlong the Cape Thompson eliffs Is o rugged moun-
tuin face {hat has at its southern end n distinet series
of sirata in an irregular semicivele. In the ravine south
of this point 15 o small stream from which fresh water
can be easily oblalned.  Direetly off the stream, anchor-
age can be had in deplhs of § fathows, sandy bottom. At
other places along the ¢liffs the hottom 18 mostly rocky.

In the bight 1 nile north of Cape Thompson, the water
ix fuirly deep close to shore and remaing calm in the
severcst northerly and easterly storms. Good anchor-
age, with sand battom, is available for small craft. A
09-ton veseel hay been brought to within 75 yards of the
shore without grounding, Good water can be obtained
from any of several gtreains,

Krom Cape Thompson the mountaing contline north-
ward to Cape Lisburue, while the coast curves north-

woeatward and westward to Point Hope.

Point Hope, 22 miles northwest of Cape Thompson and
102 miles from Cape Krusenstern, ix the seaward ox-
tremlily of a low tongue of lnnd that projects 16 miles
westward from the general line of the coastal mouniains.
The point has a steep shingle beaeh which is backed by
numerous lngoons. The village of Point Hope (1960 pop-
ulation 324 ; P.OL), is the most Important settlement nlong
this pave; of the const and hax a school, 2 misgion, a \store,
Point Hope Light
(68°22’'N,, 166°40’ W.), 26 feet above the water, ig shown
August 1 to November 1 from the top of the schoolhouse.

Depths of 4 fathoms are found as far as 5 miles west-
northwest of Point Tlope, and a 3-fathom shoal is a mile
from shore 6 miles enst-southeast of tbe point.  Versels
have anchored in depths of 6 fathoms a mile southeast
of the Hght and in 5 fathoms 0.5 mile northeast of the
light; the bottom is hard mud and only falr holding
ground throughont the 1Pvint ITope area.

Tee.—Average Lrenkup at Point Hope ia in the latter
part of June and average freezeup is aboul the second
week of November; sce nppendix. Navigation s diffeull
from the latter part of November until mwid-July and
usually is suspended frouw early Doecember uniil the latter
part. of June,

Marryatt Inlet, 10 miles cast-northeast of Point Hope
Light, is the entrance to o Inrge lagoon; a draft of b feel
can be tnken through the Inlet but those not. familiar with
the channel should be enutious xbont entering. When
the lce breaks in the lagoon, there Is a strong ocutfowing
earrent and the moving lee is mare or less dangerons.
Depths off the inlet runge from 1% fathoms near shore to
3% fathoms at a distance of 4 miles.

North of Marryatt Inlet the mountaing slope down to
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rugged shore cliffs,. The few ravines in the cliffs have
running streans with shore outlets where fresh water can
be obtalned.

Cupe Lishurne, 37 iniles north-northenstward of Point
Hope, is o bare brown monntain 844) fect high. This rug-
ged headlund is distinetlvely marked by the pinnacles and
rocks nenr Its stuumlil, and Its shore foees nre very steep.
The eliffs are rookeries, and during the sumitier wonths
the sky is snmetimes durkened hy flights of birds. The
wind rushes down from the mountaing in gusts of greal
violence and varylng directions, and at such tlmes possing
vessels should xtny well off the cape.

Tho coast turns abruptly eastward from Cape Lisburne.
The land is lower: the hills are rounded aud rolling aud
slope to the sen. Toward Cape Sabine, 35 miles east of
Cape Lisburne, 18 a series of ridges that terminate at the
const in bluffs. Cape Sabine is Lhe outer end of one of the
ridges and projects but slightly from Lhe general line of
the coast. Veing of coal 1 to 4 feet thick show plainly
along the tops of the bluffs at Cape Sabine; pome of the
veins have heen worked but use of the coal is limited be-
cause of ity poor qualily and the difficulty of mining it.

From Cape Sabine, the 1and continues of a rolling char-
acter until near Cape Beaufort, a dark mountain that
comes down to the coast 52 miles enst hy north of Cape
Tdisburne, There is no appreciable break in the coast at
Cape Beaufort, and it probably was named a cape because
it 1 the most northerly extenslon of high ground ulong the
const of Alaskia. At this peint the mountaing recede In-
land and the coast continues low.

Abhoul 18 miles northward of Cape Reaufort is the south-
eru extremily of Kuosegaluk Lagoon, which extends (o
within a few miles of Wailnwright Inlet. Routhward and
enstward of Iey Cape the lngoon is blovked by nn extensive
aren of marsh; there 18 no passage behind the cape even
for nutive skin-boats. Separating the lagoon from Lhe
ocenn is a narrow sand barrier, only a few feet above the
water; south of Iey Cape are several amall, shallow pas-
sages through the barrier and there are two larger openings
north of the cape. The land on the inner side of the
lugoon is mosily low hut there are s;mne small bluffs with
rolling terrain hehind them, South of Iey Cupe, Kasega-
Iuk Lagoon has Kukpowruk River, Kokolik River, Utukok
River, and wseveral smaller streamd emptying into it but
its whole expanse is tilled with flats and bars that make
it scarcely navigable even for native canoes.

Kukpowruk Pass, 41 mlles north-northeist of Cape
Beaufort, has a controlling depth of ahout ¢ feet into
Kasegaluk Tagoon and southward for about 2 milex
through a narrow channcel along the inner side of the har-
rier bench ; the channel leads to fair anchorage, protected
from all directions. Northeast winds will lower the water
level about 3 feet, and the pass changes from year to
year because of lee scouring. There 1s no channel north-
ward through the lagoon to Point Lay.,

Point Lay is a slight bend in the barrier heach 49 miley
north-northeast of Cape Beaufort. The village of Point
Lay (1960 population 20) is on the beach 8 miles gouth of
the point, Anchorage is in depths of ¢ fatboms 1.5 miles
off the village. There is a prominent Aero Radiobeacon
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(69°44’ N,, 163°00’ W.) at the alrstrip on the mainland
2 miles soutbeust of the villuge.

Ice.—Average breakup at Point Lay 1s in Iate June and
average freezeup is in carly November; see appendix.
Navigation is difficult from early November to late June
and usually is suspended from mid-December to late June,

Tey Cape Pass, 2 miles southwest of the cape, has a
conlrolling depth of about § feet but entrance requires
knowledge of bar and channel conditions. Falr anchorage
Is available in depth of 5 to 7 feet In Kasegnluk Lagoon
southwest of the pass. A radar tower and an airstrip
arc on the mainland opposite the pass.  Fresh water can
be obtained fromn a strenm southwest of the tower.,

Icy Cape, 40 miles northeast of Point Lay and 125 miles
from Cape Lisburne, is o sharp turning point In the low
flat burrier beach that separates Kasegaluk Lagoon from
the ocean. A Radar Tower (70°2¢/ N,, 161°52' W.), 100
feet high, and a1 house are near the polnt of the cape.

Blossom Shoals, which extend 6 to 8 miles off Iey Cape,
are o number of ridges that parallel the const. In the
approach to the shoals, the hottom is lumpy and depths
are irregular. The ghouls are usually given o wide berth,
and it ir recommended that vessels rounding the cape stay
in depths greater than 12 fothoma.

The shoals are the approximate southern limits of the
inshore lee durimg the July—September season for neviga-
tion in this area. The lce moves inshore and offghore
with the winda and, asg the shoals form a salient at this
part of the coast, open water may extend north or south
of them, but access from one open-water arca to ancther
may be blocked by ice on the other side of the shoals,

Blossom Shoals show evidence of iee scour and probably
change from year to year., Surveys made in 1948-50
found depths of 10 feet 0.9 mile off Icy Cape, 16 feet 2
miles off, 20 fect 3.3 miles off, 19 feet 4.4 miles off, 20 feet
.4 off, and 37 feet 7 miles off.

There are deep channels hetween the outer shoals. One
that has heen used hy commercial vessely rounds the radar
gereen on Iey Cape at a distance of 2.5 miles with minimum
depths of 82 feet. Another, recommmended by the survey
party, rounds the cape at o distance of 3.8 miles with no
depthe lesg than 35 feet. About 6 miles off {he cape, and
just inside the outermost shoals, is a passage with mini-
mumn depths of 10 fathoms,

Behind the harrier beach that extends castward from
Icy Cape, Kosegaluk Lagoon has midehannel depths of 9
to 11 feet ; nmnerous ghoals project from both sides of the
Iagoon, The ice in the lngoon breaks up ahout 10 to 16
duys after the sea ice has moved out. New ice forms
about the middle of Neptembor and soon hecomes about 6
inches thick. Launches not more than 41 feet in draft
may pass around Nokotlek Point, on the mainland 18
miles east of Iey Cape, ihrough a very narrow channel.

Akolinkatat Pass, 12 milex enst of Icy Cape, has a nar-
row channel cloge to whore on the western glde; a con-
trolling depth of nbout 7 feet can be carrled into Kase-
gnluk Lagoon at neormmal tide levels, Anchorage can be
found back of the pass in depths of 7 to 10 feet, good hold-
ing ground. The current in the pass may reach a veloclty
of 2 knots with strong southwest or northeust winds., A
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continuous period of northeast winds will lower the water
a8 much &s 3 feet below normal levels.

Pingorarok Pass, 22 miles east of Icy Cape, has a con-
trolling depth of § feet into Kasegaluk Lagoon through a
very narrow channel on the eastern side. DBreakers
usually mark the shoals on both sldes of the entrance.

Wainwright Inlet, 39 miles east-northeast of Icy Cape,
{s the entrance to Wainwright Lagoon. The narrow wind-
ing channel between Point Collie on the east and Point
Marsh on the west has a controlling depth of 6 feet at
normal water level, but passage should not be attempted
without the #id of local guides. Shoals extend 0.7 mile
off the Inlet nnd are well deflned by breakers during
moderate weather; during westerly storms the breakers
stretech across the channel, Ice, which may enter the
inlet during southwest storms, follows the channel, where
the current reaches o maximum velocity of about 2 knots.
The mean range of tide 18 only about 0.6 foot.

Wainwright (1860 population 253; P.0.), on the beach
2,5 miles northeast of the inlet, has stores, a school, &
church, and an airstrip. An Aerc Radiobeacon (T0°37' N,
159°52’ W.) 13 about 8 miles southeant of the village.

Ice.—Average breakup at Wainwright is about the last
of June and average freezeup is about the first of Qctober;
see appendix. Navigation Is difficult from early Novem-
ber to mid-July and usnally is suspended from carly
December to early July.

Kuk River, which empties into the head of Wainwright
Lagoon, has an cven bottom and no definite channel.
Depths decrease gradually from 10 feet at the lugoon to n
reported 4 feet some 30 miles upriver. Three onterop-
pings of usable conl are 8 to 1R miles from the mouth.

Point Franklin (70°54’ N,, 158°47' W.), 70 miles east-
northeast of Icy Cape, is the castern end of the barrier
send beach that extends 8 miles along the northwest side
of Peard Bay.

A mile east of Point Franklin is the northern extremity
of the narrow barrier Seahorse Islands, which extend
south-southeastward for 3 miles. The largest Island has
an elevation of ahout 20 feet, which [# the greatest along
this series of barriers. Between Point Franklin and the
Seahorse Islands is a narrow, winding channel with a
leagt depth of about 4 feet; this channel may vary from
year to year.

A shoal makes out to northward from Point Franklin.
Depths less than 1 fathom cxtend out 1.2 miles; the f5-
fathom curve is about 2 miles offshore, und the 10-fathom
curve is 2.6 miles offshore.

Protection from southerly to westerly weather is avail-
able northenst of Point Franklin and the Senhorse Islnnds,
This shelter does not afford protection from ice,

A eurrent sets northeast along the shore except during
strong northeasterly winds. It i estimated that the
veloelty 18 1 to 2 knots under ordinary conditions, This
northeast current forms a big eddy which circulates in a
clockwise direction in the bight east of I'ofnt Franklin,
The eddy extends about 20 miles to the northeastward of
the point and 5 to ¢ miles from shore,

When there i{s ice in thik vicinity abnormal refraction
can be expected at any time. A large amount of refrac-
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tion can be expected at gll tlines, whether or not ice in
present.

Peard Bay, behind the barrier beaches of Point Franklin
and the Seahorse Islands, has uniforin deptbs of about 20
feet over the greater part of its aren. The hottom, which
is mud and c¢lay, is excellent holding ground. A depth of
12 feet can be carried into Peard Bay through a narrow
channel just off the south end of the Seahorse Istands, A
depth of about 8 feet ean be carried into the bay on either
gide of the 4-foot shoal which is about 1 mile southenst of
the southern end of the islamds. ‘The bay affords good
protection from heavy southerly and southwesterly winds.
A smaull gpit in the goutheasterly part of the bay affords
proteetion for small boats from winds from any direction.

At the southwest end of Peard Bay is Kugrua Bay, into
which Kugrua River empties. A draft of nbout 4 feet can
be earried into Kugrua Bay; depths in the middle of the
bay are 10 to 12 feet, In the northeast corner of the bay
ts a sandspit which affords good prolectlon from all
weather for small boats,

From Peard Bay eastward and northeastward to Barrow
the coast is rimmed with mud bluffs 25 to 90 feet high and
furrowed by numerous small streatns ; the highest 1s Skull
ClifT, 20 miles east of the bay., The coast hasno projecting
points or shoals and the B-fathom curve in 0.5 to 1.0 mile
from ghore, but depths may vary as much as a fathom
from year to year hecnuse of ice gouging. There ir no
proteetion from heavy weather.

The Will Rogers Memorial (71°09’ N., 157°04/ W.) is
a 12-foot concrete monument on the northeast side of n
wide stream 10 miles southwest of Barrow.

Barrow (1860 population 1,314; P.Q.), 8.5 miles south-
west of Point Barrow, hag a hospital, a school, a church,
a radio stution, and several stores; limited quantities of
suppliea include gasoline, diesel fuel, food, and clothing.
Alr-freight service im available throughout the year. An
Aero Radiobeacon (71°1% N,, 136°40’ W.) is 2 miles
nottheast of Barrow,

Point Barrow (71°23’ N., 156°28" W.), the northern-
most point of land In the United States, is the seaward
end of a gravelly sandspit that extends 3 miles northeast-
ward from the rest of the mainland, The point is also
the northeastern corner of Chukchi Sea and the south-
western corner of Beaufort Sca. The northern limit of
Beaufort Sea is a line from Point Barrow to Lands End,
Prince I’atrick Island, Canada.

Tides and currents.—The diurnal range of tide is about
0.5 foot at Point Barrow. During the survey of May
August 145, the current northwest of the polnt was
observed to flow constantly in a northeasterly direction
at an estimated strength of 3 to 4 knots; along the north-
enst side of the point the current Howed in n northwesterly
direction at un estimaed strength of 1 knot,  Judging from
the movement of the icebergn, there veemed to be nn eddy
centered several miles northeastward of the polot.

Ice.—Average breaknp at Barrow is in late July and
average freezenp is in early October: see appendix.
Navigation is difficult from mid-Octoher to late July and
usnally is suspended from early December to early July.

The ice barrier that extends from 0.5 mile off Barrow to
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1.5 mlles northwestward of Point Barrow can he danger-
ous to navigation. Formed when onshore winda drive
eebergs aground, the barrier may brenk and drift seaward
during heavy offehore winds. While aground the barrier
Keeps the main ice pack from drifting onto the beach and
often gives protectlon along its inner side to shallow-drafi
veggely, During periods of offgshore winds, leads may open
in the barrier through which, when winds reverde to on-
ghore, small bergs romellmes drift to block the inshore
waters and stop all navigation,

During the 1045 survey the main ice pack was never ont
uf sight from DPoint Barrow. When the pack opened to
the westward it closed to the eartward and vice versn.
Icebergs 30 to GO feet high fAoated around continuously;
some grounded at about the f-fathom curve and remained
atatlonary for 2 week or more until the wind changed with
pufiicient force to dinlodge thetn.

In general, the main lce pack deifts with the winds and
currents durlng the months of July through September
and permits intermittent navigation ontside the ice barrier.
Outside navigation is impossible when the pack drifts
ghoreward; inside passage possibly c¢an be made behind
the barrier but charted depths may not be too relinble
hecanse of berg gouging.

Medium-draft vessels should be able to round Point
Barrow at o distance of 1 mile; 30-foot drafts should stay
at least 3 miles off. Caution: A 1957 report places a
25-foot shoal 7 miles northeast of Polnt Barrow ; this may
indicate n possible wortheastward extension of 1'oint Bar-
row spit. If passage must be made cast of Point Barrow,
August is ihe best month for the attempt,

Elson Lagoon extends from Point Barrow to Christie
Point, on the malnland 21 miles to the southeastward.
The lagoon ia 2 to 5 miles wide and has depths of 8 to 11
foct. Between the lagoon and Beaufort Sea are the barrier
Plover Islands which are low and difficult to distinguish
except in periods of good visibility. The islands and the
mainland are barren stretches as viewed from offshore
and are covered by snow and lce most of the year; there
is nothing distinetive in the area.

Eluitkak Pass, the most westerly entrance to Elson
Lagoon, is between tiny Doctor Island and the spit that
extends 2.5 miles southeastward from Point Barrow;
depths in the pass equal or exceed those in the lagoon.
Deadmans Island and Tapkaluk Island are southeast of
Doctor Island.

Ekilukruak Entrance, 15 miles southeast of Point Bar-
row, 18 hetween Tapkaluk Island and Cooper Island, 4
miles to the southeastward; ithe passage into HElson La-
goon has depths of 5 to 7 feet. Cooper Island Is one of the
largest of the I"lovers and is midway along tae chain.

Sanigaruak Pass, 24 miles southeast of Point Barrow,
is o narrow but well defined channel through the 1"over
Islands at the west end of Sanigaruak Island; the con-
trolling depth is ahout 6 feet into Hlson Lagoon, Igalik
Island, last major island of the Plover group, ls between
Sanigeruak Island and Tangent Point to the southeast-
ward.

Dease Inlet, behind the southeastern Plover Islands, is
10 miles wide hetween Christle I’oint and Tangent Point
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and extends inland about 20 miles. The inlet has depths
of 8 to 10 feet except for the shallows near the beaches.
The principal entrances are from Blsen Lagoon and Sani-
garuak Pass. Tiny Island and Oarlock Island, known as
the Kikiktak Islands, are 10 to 15 miles up Dease Inlet
from Christie IPoint ; on Tiny Island is a small fresh-water
lake. Admiralty Bay, at the hend of Dease Inlet, has
depths und bottom simllar to the outer part of the inlet;
several rivers empty into the bay.

Durlng the 1945 survey of this area, the winter ice did
not break up in Klron Lagoon until July 28 and started
forming agaln on September 13. The survey launches
had a diffcult time getting out of Dease Inlet on Septem-
ber 15 at which time the entire inlet nnd lagoon were
frozen over entirely to a thickness of 1 inch, In the win-
ter, the ice freezes to a thickness of 6 to 10 feet,

Tangent Point, 30 wmiles southeast of Point Barrow, is
the low, fat, tundra promentory on the east side of
the entrance to Dease Inlet. There is # shallow en-
trance channel between the point and the islands to the
northwest,

The islands along the coast from Tangent Point to
Mackay Inlet, 5.5 miles to the southenst, are low sand
barriers separated from the mainland by mud flats and
ghallow lagoons. These rapidly changing islands have
steep beaches on their seawnrd sides, with depths of 8
feet or more only 100 yards off, Decp channels open and
close through the islands during summer storms.

Mackay Inlet is the only shelter for small boats between
Tangent Poiut and Cepe Simpson, and this shelter is ex-
tremely limited because of the shallowness of the lagoons
hehind the islands, Temarks concernlng frequent changes
in channels are particularly applicable to Mackay Inlet.

The bluffs along the eoast from Mackay Inlet to Cape
Simpson vary in height from 4 to 16 feet; the land behind
is marshy and has numerous lakes, Launches may pro-
ceed rafely along this stretch of coast at a distance of
about. 100 yarda.

Cape Simpson is a low promontory 14 miles southeast
of Tangent Point. There are shoals and sandbars near
the cape but no shelter for small boats.

Smith Bay, between Cape Siinpson and Drew Point, 14
miles to the southeast, extends 8 miles back of the cn-
trance polnts and hay general depths of 3 to 10 feet.
Along the west ghore of the bay, rapld erosion of the 10-
to 20-foot bluffs hay cansed shonling, and launches drawing
3 to 4 feet must stay 0.2 to 0.5 mile off, but there is still
some protection from westerly weather,

The delta of Ikpikpuk River, which cmpties into the
head of Smith Bay, is building out steadily. Extensive
shoals are forming as much ax 3 miles out, and the 3-foot
enrve in 1 to 2 miles off the delta. The southeast side of
the bay 18 very shallow; the 3-feot curve is 2 to 3 miles
offshore.

Along the east side of Smith Bay are intermittent bluffs.
The only possible Inuding place for small craft is on Drew
Point, at the entrance. DBotts drawing less than 2% feet
can anchor gouth of the sandepit at the point.

Pitt Point, 6% miles eust-southeast of Point Barrow, ls
about halfway between Smith Bay and Harrison Bay. An
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Aero Radiobeacon (70°54' N., 153°14’ W.,) is on the
west side of the point. On the southeast slde 1s a large,
shallow lugoon which is separated frowm Beaufort Sea by
a nurrow sand barrler. Heavy seas open and close pas-
sgges that have been used by nutive launches. There are
depths of 8 to 10 feet 200 yards off Pltt I'oint.

Cape Halkett is o low promontory 20 miles east-south-
east of Titt 1'oint, A 1-foot shosl is 0.7 mile east of the
cape ; hetween the shoal and the cape are depths of 5 feet.

Harrison Bay is between Cape Halkett and Oliktok
Polnt, 50 miles to the east-southeastward; the inland ex-
tent 18 about 15 miles from the general line of the coast.
The inner part of the bay 1s very shallow, and the Colville
Rlver delta projects several miles from the southeastern
gide. Pacific Shoal, 3 10 5 feet deep and 5 miles in north-
south length, is centered about 8 miles southeast of Cape
Halkett.

Saktuina Point, 14 miles southward from Cape IHalkett,
ig the easternmost tip of the narrow peningula which
forms the north side of Kogru River. The Eskimo Islands,
a mile east of Ruktuina IPoint, have bluffs up to 20 feet In
height.

Kogru River 1s a serles of connected lakes that form a
10-mile-long lagoon which emptles into Harrison Bay be-
tween Saktuina Point and the Eskimo Isiands. Entrance
depth ig about 4 feet and greater depths are reported
Inside.

Atigaru Point, 7 mlles eastward of Saktulna Point, is
a low headland with extensive bars and shoals to the east
and southeast. Natives report fair anchorage for small
craft 3 miles south of the point.

Colville River, tbe largest along the Arctle coast of
Alaska, has n delta that extends 20 miles nlong the south-
enst side of Harrison Bay. There are three major chan-
nels and numerous minor channels through the delta, It
is probable that a draft of 3 feet can be taken over the
entrance bars and upriver to the rapids a few miles below
the mouth of Anakiuvuk River, which empties into the
Colville 75 miles from Harrison Bay.

Oliktok Point, the first prominent mainland point eant
of Colville River, is a trinngular sandflat with elevations
of as much as 5 feet. There is an Aero Radicheacon
(70°30’ N., 149°53’ W.) on the point. Excellent small-
boat anchorage is found in depths of 5 feet behind the
smajil bar that extends northwestward from the polnt;
this anchorage is exposed to southwesterly weather, hut
protection from such can be found enst of the point,

Thetis Island is 6 miles northweat of Oliktok Point and
5 miles off the Colville River deltn. Good anchorage, with
protection from southwesterly winds, is found in depths
of 12 feet east of the ixland.

Spy Island, 3 miles north of Oliktok Point and 4 miles
east of Thetin Island, 1s the westernmost of the Jones
Islands; the island is very low and Hoods durlng storm
high waters. Pingok Island, largest and highest of the
Jonesg group, is 8 miles long in an east-west direction and
hag several dunes or mounds. DBertoneini Island and
Bodfish Island are about 2 miles east of Pingok Island;
both are tundra covered and have bluffs along their rhores.
Cottle Island, 1.5 miles northeast of Beechey Point, is 3
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miles long and is the easternmost of the Jones group.
Bars and shoals obstruct the passages between DIingok
and Cottle Islands.

On the malnland back of the Jones Islands is Milne
Point, which is 8 mniles east of Oliktok Polnt and is rimmed
with bluffs ahout 5 fect high. Beechey Point is 14 miles
east of Oliktok Point; lannches can find fair shelter in
depths of 4 feet behind the wmall sandbar that extends
northwestward from Beechey Polnt.

Simpson Lagoon, between the Jones Islands and the
mainland, has depths of 6 feet and affords protected pas-
sage from Oliktok Point to Beechey Point.

The Return Islands begin a mile southeast of Cottle Is-
land and continue southeastward another 11 miles. Long
Island is the westecrnmost and longest, about 6 miles, of
lhe Return group; the passage between Cottle 1sland and
Long Islund has depths of 2 fect. Off the sontheastern
end of Long Island are bars and shouls that extend back
into Gwydyr Buy, but depths of § feet can be earried into
the hay boetween the bars and low, crescent-shaped Egg
Island, next island to the southeastward. Southeastern-
most of the Returr group ia Stump Island, which ig about
2 miles long and extends to wlthin 0.5 mile of mainland
Point Mclntyre, The passage between Kgg [sland and
Ktump Island har depths of 3 feet, but Lthere is litfle water
between Stump Trland and Peint Mcelntyre.

Gwydyr Bay, the lagoon aren between the Refurn Is-
lands and the mainland, has depths of 3 to 5 fcet ag for
east as low Point Storkersen, which ls 10 miles from
Beechiey Polnt; the hest entrance Lo the bay is west of
Egg Island. Kuparuk River empties into the south side of
Gwydyr Bay west of Point Storkersen, There is lttle
water between Ioint Storkersen and Point MclIntyre, 3
miles te the southeastward,

From the Return Islands 1o Brownlow Point, barrier
ilands parallel (he constt and are separated from 1t by an
extensive lageoon, The mainland is low tundra with very
little relief except for three prominent hiounds west zod
southwest of Tigvarink Island. The mainland shore con-
sists of low Dluffs, up to 35 feet in helghbt, cut hy river
flood plains and deltas, The barrier islands are low sand
and gravel reefy legs than 8 feet in elevation; the larger
islundy have some sparse vegetation. Between the islunds
are many shoals and bars that are awash. The lagoon
betweetl the islands and the malnland has depthy of as
mueh o8 30 feet but also hos many areas too shallow for
navigation by small boatz, The lngoon is 2 to 10 milex
wide and extends in a eontinnous line from the Refurn
Islands to Brownlow Point.  Vessels following the conxt
may avoid the henvy ice that Is nenrly always presenl oft
the burrier islands by passing inside the islands by way of
one of the deeper entrances.  Iee frequently hloeks these
entrances, it pussage usually ean be made through leads,

The Midway Islands, 7.6 miles northeast of Point Me-
Intyre, are very low and have little driftwond on them
good anchornge for vessels denwing op to 6 feet can be
found behind the westerly lsland.

Cross Island is 6 miles east of the Midways. Somewhat
protected anchorage for vessels drawing up to 10 feet can
be found behind (be crescent-shaped island and the peveral
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wall islets that extend to the southward. Large ice flocs
remuin hinged to the north and enst sides of the island
during the entire open senson, Two miles southeast of
Crows Island s a shonl that extends 4 miles in n southeast-
erly direction; u gravel lslet 3 feet high is halfway along
the shoal.

Prudhoe Bay, southeaat of Point Mclntyre, has shoals
across most of lts entrance; a small island is midway
along the shonls, "The bay proper has depths of 6 to 9 feet
and affords good holding anchorage with protection from
all hut northwesterly weather. The best aecess route has
depths of 4 feet und parallels the westerly shore nt a dis-
tance of 0.4 mile,

Heald Point, on the east side of Prudhoe Bay entrance
and 8 miles from PPoint McIontyre, is a 15-foot-high tundra
bluff with a narrow sand beach ot its base. ‘Three smull
sund islets extend northwestward from the point.

The delta of Saguvanirkiok River extends the 9 miles
from Heald Point to Foggy Islund. The waters off the
delta are extremely shallow and small boats find landing
very difficult. Howe Island, 5 miles east of Heald Point,
is near the middle of the della area and ts prominent from
geaward ; the islond is 2 mile long, 0.2 mile wide, and has
an elevation of 35 feel near its enstern end. A mile cast
of Howe Inland is Duek Islund, a small silt mound, and 4
miles east of Howe Island is Point Brower, the northern
extremity of tundra-covered Foggy Island, which is part
of the della and separated from the mainland by two
hranches of the river.

Foggy Isiand Bay, which extends 12 miles along the
mainlund between Fogegy Island and Tigvariak Island,
has depths of as much as 20 feet but has wide shallow
areus along ity ensl and woest skdes.

Tigvariak [sland, close to the mainland, is 2 miles long,
1 mile wide, and has elevations up to 30 fect. The tundra
of Tigvarink Island is dotled with lakes and ponds from
which fresh water Is ohtainable; the wshores of the
Island are mostly sand heaches backed by bluffs ranging
in helght from b to 30 feet. At the eustern end of the
island is Reliance Point, a pandsplt that extends 0.8 mile
te the southwnrd, and on the northeast glde s a large
sea-level lnke which iy separated from the ocean by a
sand barrier. Lion Point is the outer end of n long sand-
bar that begins 0.3 mile from the north end of Tigvarink
Island and continues (.8 mile to the northwestward.

Mikkelsen Bay, between Tigvariak Island and Savakvik
Point, 7 miles to the cast-southeastward, has depths of ns
much ag 18 feet which deercase gradunlly as the beach is
approached. An Aero Radiobeucon (70°11’ N,, 146°51’
W.) is on Savakvik 1’oint.

Returning to the island chain off the mainland, Narwhal
Island, northwesternmosi. of the MeClure Islands, is 10
miles southeast of C'ross Island and 8 miley northenst of
mainland Foggy Island. Narwhal has some vegelation
and there i3 some driftwood on it ; near the center of the
island arc several gmall ponds,  Protected anchorage is
avaflable in depths of 15 feet behind the northwest end
of Narhwal Island ; depths of T feet extend 0.5 mile outh-
westward from the middle. Tttle ice is encountercd
during the open scason, and the anchorage can he ap-
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proached from the southwest. The passage between Nar-
whal Islund and Jeanette Island, g mile to the southeast,
has irregular depths but can he navigated without diffi-
culty by vesscls drawing less than 7 feet.

Jeanette Island and Karluk Island, 2.5 miles apart, are
at opposite ends of the crescent-shnped series of small
sand islets, some a8 much a8 5 feet high, which forms the
southeastern part of the MeClure group. These iglets are
exposed to vigorous ice and wind action, and there is
continnous change in the shorelines and in the shallower
depths. Protected anchorage 1s available in depth of 9
to 15 fect south of the Isleta.

Newport Entrance is belween Karluk Island of the
Mc(lure group und 1'ole Island, westerly of the two major
Stockton Islands, 5 miles east-southeast of the McClures.
A sandbar 1z a mile south-southeast of Karluk Island,
and a second sandbar is 2.3 miles southeant of Lhe island ;
the two bars are only a few yards in width and are awuash
during storm high waters. Shouls extend 1.6 miles
westward from Pole Islund. Vesgels drawing less than
7 feet can pass between Karluk Island and the two sand-
barg, hut caution s advised because of the current action
and berg gouging. The principal passage through New-
port Intrance 1s between the sandbare and the Pele Island
shoal ; least depth is 18 feet over o width of a mile.
ITeavy ice remnlned in Newport Entrance throughout the
1949 open deason.

Pole Island, 5 miles northeast of mainland Tigvariak
Island, is a narrow sand barrier 2 miles long and has
clevations up to 5 feet; the Island has some vegetation, a
few small ponds, and a considerable amount of driftwood.
Belvedere Island, easterly of the Stockton Islands, also
is a narrow sand barrler about 2 miles long. The passage
between the two islands is 0.2 mile wide and has a con-
trolling depth of § feet.

Challenge Entrance is between Belvedere Island and
Challenge Island, ¢ miles to Lhe southeastward. The
west side of the opening and the area immedintely south
of Belvedere Island are shallow and dotted with tiny
islets and bare shoals. The best water is 0.8 mile west of
Challenge Island where vesscls drawing 10 feel or less
can enter with sufety.

Challenge Island, the westernmost of the Maguire Is-
lunds, ix & strip of sand about 0.5 mile Tong and 3 feet high.
Aluska Island, which beging 0.2 mile east of Challenge
Island and continues 3 miles farther eastward, is o very
narrow sand and gravel formation ; the easternmost third
has been cut through in several places and I8 n seriew
of sandbars, shoals, and islets. There 1s no channel be-
tween Challenge and Alaska Tslands,

Duchess Island, a mile east of Alaskn Island, 19 a
mile long and 5 feet high. There is a narrow channel
between Duehess and Alaska  Islands but it 18 not
recommended.

Northstar Island, 0.2 mile southeast of Duchess Islaud
and easternmost of the four prioeipnl Maguires, 18 an-
other narrow rand barrier nboul a mile long and has
extengive shoals on the south and goutheast sides. There
are narrow channels at both ends of the fsland but they
are shallow and subjeet (o constant change.
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Mary Sachs Entrance, between Northatar Island and
Flaxman Island, has cxtensive shoals on Loth east and
west sides. There is a 0.7-mile-wide passage with depihs
of 10 feet about midway between the two islands.

Flaxman Island, which begins 2 miles east-southeast of
Northstar Island and continues ¢ miles to within 2 miles
of mainland Brownlow Polut, is the lnrgest barrier island
between the Return Islands and the point. The western
part of the island is mostly sand and gravel ; the eastern
part hag tundra bluffs up o 20 feet in height and numer-
ous small ponds, but fresh water {s not avallnble in any
rubstantial quantity.

Passage has been made between Flaxman Island and
Brownlow I'oint by staying close to the east end of the
igland until well into the lagoon; the channel has depths
of 8 feet which shoal to 4 feet in the lagoon. The shoals
that atretch from Brownlow Point to the east side of the
narrow channel usually are marked by breakers or ice,

The mainlgnd between Savakvik Point and Brownlow
Point has numerous other points, sandspits, and bluffs.
The west branch of Canning River empties into the lagoon
pouthwest of Brownlow Point; the river delta forms ex-
tensive shoals in the castern part of the lagoon.

Brownlow Peint, 20 niiles east of S8avakvik Point, {s the
most northerly feature of Canning River delta; the
tundra point has elevations up to 25 feet, A sand and
gravel bar, partly bare at high water, extends from
Brownlow Point southeantwaord past Canning River east
branch to within 2 miles of Kangigivik PPoint.

From the Brownlow Point to Canning River east
branch, the lagoon hetwecn the delta and the harrier
bar is about 0.5 mile wide and has depths of 2 to 3 feet.
The discharge from the river disceolors the sea water for
many miles, Soatheastward of the river's east branch
is a lagoon that provides excellent minallcraft anchorage
in depths of 8 to 10 feet; the best approach from seaward
ts around the southeawt end of the barrier bar at a dis-
tunce of 0.3 mile. A covered ridge that extends halfway
from Kanglgivik Point to the bar protects the lagoon from
northensterly wind-driven ice.

Kangigivik Point, 16 miles southeast of Drownlow
Point, projects 2 miles northeastward from the mainland
and is the western limit of Camden Bay. About a mile
north of the point are extensive shoals that are partly
awarh; between the sheals and the polnt is a channel
with depths of 7 to 17 feet. The lee provided by the
shoals might be helpful in some conditions.

Launch anchorage has been reported east of Kangigivik
Point, but there are large boulders in the aren nnd
boulders are seen nlong the entire whore of the point;
natives use this anchorage in preference to Simpron Cove,
to the eanst-southeastward, to aveid the ice that moves
back and forth across Camden Bay with the winds. A
better nmall-craft anchorage is in the lagoon 2 miles south
of the point; the lagoon affords ample protection from all
winds in depths of 4 feet, Entrance to Lthe lagoon ecuan
be made through the break in tbe burrier bar across the
mouth by staying close to the south shore.

Kaotakturak River empties Into the south slde of Caimnden
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Bay on the west side of Simpson Cove, which is 6 miles
east-southeast of Kangigivik Point, The cove has excel-
lent holding ground and affords protection from ice and
wind for vessels drawing up to 6 feet; approach should
be made from northeant of Collinson Point, the westerly
end of the long narrow sandspit that extends from the
mainland on the east side of the entrance. The best
water is about 0.3 mile from the point; once past the point,
there are depths of % to 11 feet in the greater part of the
cove. Vessels should anchor as close to the weather
shore asg their drafts will permit.

Anderson Point, 10 miles east of Kangigivik I’oint, is
the eastern llmit of Camden Bay. The point is low and
flat but behind it is a bluff that runges in height from 4 to
30 feet and is prominent from westward; from eastward
the bluff blends with the hills and is hard to see, West-
ward of Anderson I’oint the bottom slopes to depths of 10
to 12 feet very close to shore; north of the point the slope
is gradual to depths of 2 or 3 feet, then sbarp to deptha of
12 to 30 feet.

Low, narrow, gravelly Arey Island begins about 10 miles
northeast of Anderson Point and exiends 3 miles north-
east, then 2.0 miles cast-southeust. The water ly deep
¢loge to the outer shore of the islund except at the south-
west end. Incoming ice hits the northernmost part of
Arey Island before any other place in the vicinity, A
vessel can navigate very close to this part of the island
if a lead can be found through the ice.

Barter Island, close eastward of Arey Island and about
45 miles east of Brownlow Point, 1s roughly triangular
in shape, each side being 3 to 4 miles in length. The
island rises to an elevation of 68 feet, 1s the highest ground
In this general area, and has bluffs along its seawnrd
side. Kaktovik (1960 population 120; I'.0.) is the DBarter
Islund village. ‘8mall amounts of food and other supplics
are stocked for sale to the natives and are avallable to
outsiders only in emergencies. There is an Aero Radio-
beacon (70°08’ N., 143°38’ W.) on the Island.

Off the northeastern end of Barter Island fx Bernard
Spit, a sand barrier that extends nearly 4 miles in an eant-
southeastward direction. Between the over-lapping ends
of Barter Island and Bernard Spit is Bernmard Harbor,
which haws depthis of 5 to 7 feet over good holding hottom
but can only be entered by drafts of 4 feet or less. The
northern part of the harbor Is out of the way of drifting
bergs; ice does not get to this part of the harbor during
westerly winds. Vessels entering Bernnrd Harbor from
westward should favor the DBarter Tsland shore; this
passage may become blocked wsoon after the ice starts in.

Protection from tee and wind is available just enst of
the sandspit at the horthwest end of Barter Island. The
anchorage is nol recommended for vessely drawing more
than & feet.

Ice records of the Wenther Burenu for Barter Island
are meager but indicate a similarity to conditions at
Barrow. Obscrvationy of Coast and Geodetic Survey fleld
pitrties from 1948 throngh 1953 srhow that the fce usually
breaks off from shore in late July or enrly Augnst. After
the breakup, ice is present in varying amounts and moves
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on and off the shore with the winds untl] mid-September
or early October when It freezes up for the winter.

Manning Point 15 a barricr spit that projects northward
from the mainland to within 0.2 mile of the northenstern
end of Burter Island. Kaktoavik Lagoon, between the
spit and the fsland, and Jago Lagoon, on the east slde of
the splt, have depths of 9 to 12 feet but, like Bernard
Harbor, cannot be entered by drafts greater than 4 feet.

Martin Point (70°07' N., 143°16’ W.), low and ir-
regular, {8 on the east side of the entrance to Jago River
and 53 miles east of Brownlow Point, The west end of
a barrier igland is 2 miles northwest of Martin Point.

From Martin Point egst-southeastward to Griffin Point,
a distance of ahout § miles, the low, narrow barrier {slands
are less than b feet high and are separated from the main-
land by shallow lagoons. Considerable driftwood has
been deposited on the higher parts of the lslands. The
mainland shores of the lagoons have tundra bluffs with
elevaetions up to 20 feet. There s deep water along the
seaward sides of the barrier islands, and small boats can
navigaie within a few yards of the hench except near the
inlets.

Griffin Point is 0 low sandspit that projects out from
the mainland. A mile west-northwest of the point is o
narrow harrier passage through which a depth of about
5 feet can be taken into Oruktalik Lagoon.

The barrier islands off Griffin Point continue south-
eastward for 8 miles; thence to Humphrey Bay are 25- to
80-foot bluffs fronted by narrow, steep sand bench except
for the last 1. miles. 'Small hoats can navigate very
close to the beach hetween Grifin Point and Humphrey
Bay.

Humphrey Bay, 17 miles southeast of Martin Point,
is about 1.5 miles across. Bars extend out from hoth
sldes of the entrance. Depths are about 7 feet in the
entrance and 10 to 12 feet In the bay proper. The entrance
should be approached from the west, but care must be
taken to stay off the sandbar that makes out from the
northwest side. The bey has good holding bottom and
good protection from ice and winds.

Tundra-covered Humphrey Point, on the southeast side
of Humphrey Bay, has a low bluff and a narrow sand
beach. Southeastward of Siku Point are low barrler is-
lands that cover in many places at high water. The
seaward sldes of the Islands are irregular, and small boats
must stay well offshore.

Angnun Lagoon, hehind the barrier reef between
Humphrey Point and Angnun Paint, 4 miles to the south-
eastward, has depths of 10 to 11 feet. There is a 10-foot
bluff at Angnun Point.
west of Angnun Polnt i8 75 to 100 yards wide and has a
controlling depth of 8 feet.

Nuvagapak Lagoon, with depths of 9 to 12 feet, ex-
tenda about 8 miles southeastward behind the barrier reef
from Apgnun Doint to the delta of Atchelik River.
Nuvagnpak Point, high tundra, is a4 mile back of the reef
and 3.5 miles southeast of Angnuu I’oint. The principal
entrance to the lagoon Is & narrow channel with n con-

The lagoon entrance a mile north- ;
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trolling depth of about B feet 2 miles southeast of Angnun
Point.

Egaksrak Lagoon, between Atchelik Rlver and Sikn
Point, has not been surveyed but the entrances nre known
to be very shallow,

Siku Point (69°49’ N,, 141°55" W.), 18 miles nouth-
east of Humphrey Point, 18 the northwest end of Iey
Reef, a barrier that extends 13 miles southenstward to
Demarcation Bay without & hreak. Icy Recf has eleva-
tlons of 1 to 10 feet and is more prominent than the
barrier 1slands to the northwest ; the reef iv a comhination
of several ridges bullt by wave action and has considernble
driftwood along its entire length.

Broken lce can be expected along the seaward side of
Icy Reef during most of the open senson. Small boats
usually ean push through the ice by staylng close to the
beach or by taking advantage of the loosely packed Ice
farther offshore. There are depths of 15 feet within 100
yards of the beiach and 30 feet within 0.3 mile.

The northwestern part of the mainland behind Icy Tteef
is low and relatively flat. Iinlfway along the malniand
shore is a large ice feld, about 3 mlles long, which the
Eskimos say never melts; observations from Icy Reef
indicated tbat the ice field was falrly uniform and that
it ptood a few feet above the surface of the lagoon.

The southeasiern half of the malnland ghore behind Icy
Reef has bluffs with elevations of as much as 25 feet.
Four niles northwest of Demarcation Bay is bluff Pingo-
kraluk Point; about 0.3 mile southeast of the point is a
i0-foot-high tundra mound that is very prominent.

Demarcation Bay, 30 miles southeast of Humphrey
Point, i ahout § miles in width hy 3 miles in inland
extent. Demurcation Point, on the east side of the
entrance, is low tundra that rises gradually to a 30-foot
bluff.

A depth of abont 13 feet can be carrled into Demarcation
Bay 0.5 mlle west of Demarcatlon Point: the bay has
deptha of 13 to 18 feet, sticky bottom, nnd good protectlon
from all weather. Along the shores of the bay are bluifs
with elevations up to 25 feet,

From Demarcation Point, Alaska, to Clarence Lagoon,
10 miles to the east-southeastward in Canada, the narrow,
steep sand beach is backed by Irregular bluffs. Small
boats can navigate within o few yards of the beach, and
there are deptha of 30 feat 0.3 mile off.

Alaska-Canada Boundary Monument No. 1 (69°39’ N.,
141°00 W.) is 6.5 miles cont-southeast of DNemarecation
Ioint; the 4foot obelisk is 100 feet inland from the top
of the bluff and is fairly conspicuous.

There iy ann Aero Radiobeacon (69°35° N., 140°11’ W.)
about 17 mlles east by south of the boundary monument,

Herschel Island, Canada, about 40 miles cast of the
houndary, rises to an clevation of 550 feet. The island
has an extent of about 10 miles from east to west and 7
miles from north to south. Thetis Bay, on the gouthenst
slde of the island, affords fairly good anchorage, sbeltered
from northerly and westerty winds, for vessels drawing
up to 18 feet.
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COAST AND GEODETIC SURVEY.—United States
Coast Pilots, Tide Tables, Tidal Current Tables, and Tidal
Cnrrent Charts: Wor sale by U8, Coast and Geodetic
Survey, Washington Science Center, Rockville, Md., 20852,
or its distribution cenlers at 9an ¥rancisco and New York,
and by C&GS sales agencies which are listed semiannually
in the Notice to Mariners.

West Coast Distribution Center.—San Francisco Re-
glonal Office, U8, Coast and Geodetic Bnrvey, 666 DBattery
Street, San Francisco, Calif.

Seattle Regional Office.—1801 Fairview Avenue Hast,
Seattle, Wash., 98102,

Alaska Field Office.—300 Loussac-Sogn Building, Fifth
and D Streets, Anchorage, Alaske, 99501,

United States Coast Pilots:

. Atlantic Coast, Bastport to Cape Cod, 1960.

. Atlantic Coast, Cape Cod to Sandy Mook, 1860,

. Atlantic Coast, Sandy Hook to Cape Henry, 1961

. Atlantic Coast, Cape HenTy to Key West, 1904,

. Atlantlec Coast—Guilf of Mexico, Puerto Rico, and Vir-

gin Islands, 1962,

7. Pacific Coast—California, Oregon, Washington, and
Hawali, 1963.

R. Pacific Coast, Alaska—Dixon Entrance to Cape Spencer,
1962,

0. Pacific and Arctic Coasts, Alaska—Cape Spencer to
Beaufort Sen, 1904,

Distances Between United States Ports, Third (1961)
Edition.

A Coast Pilot for which a supplement has been issued
ghould not he used except with reference to the latest
issue of its supplement. Supplements may be obtalned
from tbe headquarters office or distribution centers of
the U.8. Coast and Geodetle Survey.

W=

A

Tide Tables:
Burope and West Coast of Africa,
East Coast, North nnd South America.
West Coast, North and South America.
Central and Western I’acific Ocean and Indian Ocean.

Tidal Current Tables:

Atlantic Coast, North America.

Tncifiec Coast, North America and Asin.
Tidal Current Charts:

Boston Harbor.

Narragunsett Bay to Nantucket Sound.

Narragansett Bay.

Long Island Sound and Block Island Sound.
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New York Harbor.
Delaware Bay and River.
San Franclsco Bay.

Puget Sound, Northern Part.
Tuget Sound, Southern Part.

Const and Geodetic Survey Sales Agents.—Agents
marked with an (*) asterisk also handle certaln U.8.
Naval Oceanographic Offlce publlcations; those marked
with a (%) dagger also handle U.8. Coast Guard publi-
eationa.

Washingion:

Anacortes: tMarine Supply & Hardware; +Transmiasion
Supply, 202 Commercial Street,

Dellingham : tCGriggs Statlonery & Printing Co., 120 East
Holly Sfreet.

Bremerton ; Bremerton Marine Supply, Inc., 1234 Charles-
ton Beach,

Coulee Dam: Coulee Dam Nature & Histery Association.

Edmonds: Max Koner, % Surf & Sand Marina, 220 Rail-
road Avenue.

Bverett: Bluck & King, 2944 Colby Avenue; Robinson
Mauarina, Post Office Box 004,

Friday Harhor : 1Friday ITarbor I'rug Co.

Ioguinm : Industrinl & Marine Supply Go., 701 Levee
Street.

Kelso: Cowlitz Marina, 85 Catlin Street,

Neah Bay: Washburn’s General Merchandise.

Oak Harbor: Chuck Dann’s Sporting Goods, Tne, 1150
West Dioneer Way.

Olympin: Sca Mart Marina, 611 North Columbin Street.

Port Angeles: tWillson Hardware Co. 111 West First
Street.

Secattle: Chartmaster Co,, 8306 106th Strcet NW.; *fMax
Kuner (o, 1324 Second Avenuc; *f{Metsker Maps,
1020 Third Avenuc; *tNorthwest Instrument Co.,
5245 Shilshole Avenue NW.; t8bhrock the Compuss
Adjuster, 1117 Northeast Boat Street; *Hhrock the
Compass Adjuster, Fisherman's Dock,

Tacomn: *$Metsker Maps, 111 South 10th Bireet.

wallula: Kelly’s Marine Supply, The Wallnla Junction.

Weatport : Tisch’s Charter Service, West Front Street,

British Columbia:

Prince Rupert: I'rinee Ruperl Fishermen's Supply Co.,
TAd.

Vancouver: *tBovey Marine 1952, 1117 Weat Dender
Street; *Irederick Goertz, Ltd., 1328 West DPender
Street; *Kelvin TTughes Diviglon 8. Smith & Sops
(Canada) Ttd., 1790 West Georgia Street; *Western
Marine Supply Co., Ltd., 28 Powell Street.
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Yictoria: *Ship Chandlers (MeQuades) Ltd,, 1252 Wharf

Strect.
Alaska:

Anchorage: Miller-Dalton Co,, 564 Ocean Dock Road.

Cordova : Karl's.

Craig: J. T. Brown's Store.

Homer:; The 8porter Arms Co.

Juneau: 1J. B. Burford Co., 113 Fourth Strect; tNorth-
ern Commercial Co.

Ketchikan ; *{Bervice Electric Co., Inc., 744 Water Street.

Kodiak: tKodiak Suppliers.

Pelicun: Pelican Cold Storage Co.

Pctersburg ; The Tradlng Union.

1I*ort Protection: B. 8. Trading Post.

Saud Ioint: Aleutian Cold Storage Co.

Seldovia: H. 8. Young Mercautile Co.

Seward: Durant’s IInrdware, Box 737.

Sitka : +Sltka Arts & Crafts,

Tennkee Springs: Suyder Mercantile Co.

Valdez: Valdez Drug Co., Ine,

Wrangell: Campbell & Hay, Inc.

Yakutat: Mallott’s General Sturc.

PUBLICATIONS.—A résumé of the U.8. Government
publications of navigational value is included for the
ready reference of the mariner, Tn addition to the agents
located in Lhe prinecipal seaports handling sales publica-
tions, certain libraries have been designated by tbe Con-
gress of the United States to recelve the publications as
issued for public review.

Nautical Charis.~Coasts of the United States and
Possessions : Puhlished by U.8, Coast and Geodetic Sur-
vey: for sale by C&GS and its agents.

Mississippi Ttiver (Cairo, IlL, to Gulf of Mexico) : Pub-
lished and for sale by Mississippi River Commisslon,
Vicksburg, Miss.

Mississippi River (Cairo, I!., to Minneapolis, Minn,}
and Illinols Waterway (Mississippi River to Lake Michi-
gan) : Published and for sale hy the U.8, Army Engincer
District, Chicago, Il

Great Lakes, T.aake Champlain, New York State Canals,
and the 8t. Lawrence Hiver-St. Regis to Cernwall, Can-
&da : Published and for sale by U.8. Lake Survey, Detrolt,
Mich.

Foreign countries: Published by U.8. Naval Oceano-
graphic Office; for sale by that office and Its sales agents.

Coast Pilots.—Coasts of the United States and Dosses-
8lons : Publighed by U.8. Const and Geodetle Hurvey; for
sale by C&GS and ite sales agents.

Great Lakes Pllot: Published and for sale by U.8. Lake
Burvey, Detroit, Mich,

Foreign countrier (Sailing Directions) ; Published by
U.8. Naval Oceanographic Offlee; for sale by that office
and its sales ngents.

Tide and Tidal Current Tables, and Tidal Current
Charts.—Published by U.8. Coast and Geodetie Survey ;
for sale by C&GS and its sales agents,

Notices 1o Mariners may bhe obtained free from the fol-
lowing : Local Notices to Mariners—District Commander
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of the local Coast Guard district; Weekly Notice to Mar-
iners, Part T (Atlantic end Mediterranean) and Iart 11
(Pacific and Indian Qceans)—U.8, Naval Oceanographie
Office; Weekly Notice to Mariners, Great Lakes, Com-
mauder, Ninth Coast Guard District, Cleveland, Ohio.

Light Lists.—United States and Possessions: Published
by TI.B. Coast Guard; for sale by the Superintendent of
Documents and his sales agents.

Forelgn countries: Published by U.8. Naval Oceano-
graphic office; for sale by that office and ts sgles agents.

Radio.—Radio Navigational Aids, Atlantic and Medi-
terranean Area (ILO. Pub, No. 117A) ; Radio Navigationai
Alds, I*acific and Indian Oceans Arca (H.O. I'ub. No.
11703 ; Radio Wenlher Aids, Atlantic and Mediterranean
Aren (H.O, Pub. No. 118A) ; Radio Weather Aids, Pacific
and Indian Oceans Area (H.O. T'ub. No. 118B) ; Weather
Statlon Index (ILO. Pub. No. 119) : and International
Code of Signals, Vol. II—Radie {H.O. Pub. No. 104} :
Published by 1.8, Naval Oceanographic Office ; for sale by
that office and its sales agents.

Miscellaneous,—The Nautical Almanec, and American
Ephemeris and Nautieal Almanac: Published by Tnited
States Neval Observatory; for sale by Superintendent of
Documents and bis sales agenta.

Amerlean I'ractical Navigator {Bowditch) (H.O. Pub-
lication No. ), and International Code of Signals, Vol-
ume I—Visunal (H.O. Publication No. 103} : Published by
1.8, Naval Oceanographic Office; for sale by that office
and its sales agents.

Rules of the Road, International—Inland (CG-169).
Rules of the Road, Western Rivers (CG-184). Rules of
the Ttoad, Great Lakes ((CG-172) : Published by and free
on appllcation to the U.8, Coast Guard.

Port Series of the United States: Part I (port adminis-
tration and services) published by Maritime Administra-
tion, U.8. Department of Commerce; Part II (port con-
ditions aud facilities) published by Corps of Engineers,
1.8, Army. Both parts are for sale by the Superintendent
of Doeuments.

CORPS OF ENGINEERS, U.S. ARMY.—District Office :
Flimendorf Air Force Base, Anchorage, Alaska. Cover-
age: coustal and tributary waters of Alaska,

COAST GUARD,—COMMANDER, 17th Coast Guard

IMstrict, Community Tullding, Post Office Box 2631,
Junean, Alaska. Coverage: coastal and tributary waters
of Alagkan.

CUSTOMS DISTRICT.—Tbe first port listed is the
headguarters port. An (*) asterisk precedes the names
of ports authorized to lssue marine documents.

Alaska District: The limits are the State of Alaska.

Portr of entry: *Junenu, Anchorage, *Ketchikan, Ko-
diank, I'elican, Petersburg, Sand Point, *Sitks, Skagway,
*Wrangcell.
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IMMIGRATION and NATURALIZATION.—Offices of
thls service ore in the following places in Alaska;

Anchorage : Hoom 142, U.8, Post Office & Custombouse
Bullding.

Juneau: Fifth Street 8cheol Building.

Ketchikan: Room 208, Federal Bullding, Mission and
Stedman Streets.

PUBLIC HEALTH SERVICE.—Quarantine stations in
Alagka where supervision of quarantine and medieal ex-
aminationr of aliens are performed :

Anchorage; additional places wbere inspections and ex-
aminations are made: Guard Island, Juneau, Kctchikan,
Kodiak, St. Paul Island, Seward, Shemyn, Sitka, Ward
Cove, Whittier, and Wrangell.

Outpatient offices:

Cordova.

Juneaun: Box 2627.

Ketchikan: Koel Building, 325 Dock Street.
Nome : Maynard MacDlougnll Hospital.
Petersburg: Box 1054,

Sewnrd: Seward (General Hospital

FEDERAL COMMUNICATIONS COMMISSION.—Dis-
trict fleld office:
Anchorage: U.8, lost Office and Courthouse.

WEATHER BUREAU.—Barometers may be compared
with standards at the following offices :

Anchornge: Anchorage International Airport.

Juneau: Juneau Alrport.

Radiotelephone broadcasts by Coast Guard.—S8cheduled
marine information broadeasts of hotlees to marlners,
hydrographic information, storm warnings, small craft
warnings, andvisorics, and other important marine infor-
mation are broadeast by radiolelephone at the scheduled
times {local stundard) and Indicatied frequencies preceded
by an initigl call on 2182 ke, Urgent hroadeasts are made
on 2182 ke. upon receipt,

NMI, Ketchikan, 2670 ke., 6:30 n.m., 10 a.m., and 10 p.m.

NOJ, Kodiak, 2870 ke., 9 a.m. and 9 p.m.

Radiotelegraph broadeasts by Coast Guard.—8cheduled
marine information broadcasts of notices to muriners,
hydrographic Information, storm warnings, advisories,
and other important infortnation are hroadeast by radio-
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telegraph at the scheduled times (local standard) and
indicated frequencies, preceded by an tnitial call on 500 ke.
Urgent hrondensts are made on BOO ke, upon receipt and
repenicd doring the last 15 seconds of the first silent period
after receipt. Urgent broadcasts are preceded by the
Urgent Signal {XXX).

NMJ, Ketchikan, 466 ke., §:30 a.m. and $:30 pm.

Radiotelephone broadcasts of weather information.—
Regular broadeasts of wenther forecasts, storm warnings,
and other Information are made on local standard time in
plain language by the following radiotelephone stations:

AKO, Anchorage, 2812 ke, B a.m. and 7 p.n. daily.

AKO 66, Cold Bay, 2312 ke., 11 n.u., 2 p.m, and 5 p.m.
doily (seasonsl).

AKO #, Cordova, 2300 ke., odd hours 8§ am. to b p.m.
weekdays (seasonal).

AKM, Tuneau, 2784 ke¢., 0210 and 8:30 a.m,, 1, 6:30, and
§8:30 p.m. daily.

AKL, Ketchikan, 2300 ke., 10:15 a.m,, 4:16 and 10:15
p.m. daily.

AKO 77, King Salmon, 2312 ke., 8:30 am,, 2:30 and 7
p.m. daily (seasonal).

AKO 99, Kediak, 2734 ke¢., odd balf-heur, { a.m. to 6 p.m.
weekdays.

AKM 44, Sitka, 2312 kc., 11 a.m,, 2 and § p.m. weekdays
(seasonal).

AKP 33, Unaloska, 2312 ke., 9 n.m. weekdays (seasonal).

Weather broadcasts by commercial radio stations.—
Taped or direct broadeasts of forecasts and storm warn-
ings are made by commercial radio statlons in the areas
covered by this Coast Pllot. These usually are put on the
air at least twlee drily ; broadeast times are published in
local newspaper radio program schedules, and in the
Constal Warning Facilities Charts {ssued annuvally by the
1.8, Weather Burean. The charts are on wale, 10 cents
each, by Superintendent of Documents, Washington, D.C.

LEGAL HOLIDAYS.—The following holidays are ob-
served in Alaska:

January 1, New Year's Day: February 12, Tincoln's
Dirthday ; IFebruary 22, Qeorge Washington's Birthday;
March 30, Seward's Diny; May 30, Memorial Day; July 4,
Independence Day; September (first Monday), Labor
Dny; October 18, Alnska Day; November 11, Veterans
xay; November (fourth Thursday), Thanksgiving Day;

Idecember 25, Christmas Day.



These tables were compiled from U. 5. Weather

Bureau data.

Sky cover is expressed in a range of O 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 dayson4to 7, and cloudy days
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Heavy fog includes data referred to at various

times in the past as “Denge” or “Thick.” The up-

L]

means less than one-half.

per visibility limit for heavy fog is 1/4 mile.
(a) means length of record in years.

T means trace, anamount too small to measure.

on 8 to 10,
YAKUTAT, ALASKA {Federal Aviation Agency Alrport), 58°31'N., 138°40'W.; Blevation {ground) 28 feel. WB-1861
Alr temperature Preclpitation Humidity Wind .
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CORDOVA, ALASKA (Mile 13 Alrportl), 60°30'N., 145°30'W.; Elevullon {ground) 40 fvel. WR-B1
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ANCIIORAGE, ALASKA {Inlernaticnal Airport), 81°10'N,, 149°68'W.; Elevation {ground} 80 leel, WR-106]

Alr temperature Precipitatlon Humidity Wind
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COLD BAY, ALASKA {Cold Bay Alrport), 55°12'N., 162°43'W.; Elevation {ground) P4 fect. WR-1861
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SHEMYA, ALASKA (Shemyn Alrpert), 52°43'N., 174°6'E. ; Elevalion {ground) 122 feet WBR-1861
Alr temperawre Preclpitation Rumidity Wwind
(op') {inches) {percent} {knots) Mean number of days
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5T, PAUL ISLAND, ALASKA (Alrporl), 5TUB'N., 170°L3'W.: Elevation (ground) 22 feet. WH-1961
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