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Preface to Hydrographic Report, Icy Baye.

In writing this report, as well as my other rcports on Icy
Bay, 1 have considered that locality as being a mew section and as being
practically unexplored as far as our work 1s concerned. I have tried to
answer directly 2ll questions which I could anticipate. In addition,
since there 1is a very good chance that a developement of the oil fields
mey malze this Bay of considerable importance, and since I could not fore-
see all the questions which your officc may be asked, no doubt in many
cases by people not at all acquainted with the country, I have included
in these reports practically all I kmow of Icy Bay and the coast in gen-
eral between Yakutat and Katalla. The result is, especially in this report,
that what will be desired for immediate use 1s intermingled with a sreat
deal of detailed information, some of which has no value at presont. There
is uls0 some unavoidable overlappingnof reports. I would therefore tale
the liberty of reccormending thot some one officer, as & part of the office
worlc on these records, acquaint himself thoroughly with all reports on

Tcy Baye
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EYDROGRAPHIC REPORT.

lagnetic variation, mean of eight decliniatoire readings 300 27!

The sounding in Icy Bay was done in accordance with instruc-
tions dated February 23rd, 1922,

The Launch "WILDCAT" was used for all sounding except on
shoals where the depths were small enough to permit feeling with 2 hand
lead from a skiff to advantage.

Plotting, angling and recording were done just forward of the
wheelhouse on top of a large wooden tank built by the party for fresh
water and ice. Sounding chains were located on the starboard side about
twenty feet forward of the plotting table, where the leadsman and lead-
line were always in sight of fthe recorder and plotter. lachine soundings
were taken over the side abeam of the plotting table using a hand sounding
machine, located just forward of the plotting tables A registering sheave
which had been tested and found correct within the limits to which it
could be read up to seventy five fathoms, was fitted into a framework just
in front of the sounding machine where the man reeling in could read it
without moving and where 1t could also be read by the recorder. The sound-
ing wire ran from the machine over this registering sheave and then over
a sheave attached to the head of a boat davit, from which the lead dropped
over the side. o tube soundings were taken.

For hand lead sounding lo. 7 Sllverlake sash cord and an 8 to
12 pound lead were used. For machéne sounding stranded wire and a 15 pound
lead were used.

The greater number of signals used for control were located
by triangulation. Some plane table locations were used. All positions of
the launch were determined by sextant anglese. In a few cases offshore,
signals were lost temporarily and the interval between positions 1s longe
Vhere this is the case and the line has been retained, the course was as
nearly as possible kept the same between positions.

Tor machine sounding the lauwnch was stopped for every sounding.
For hand lead work the launch was slowed dovm as rmuch as possible and
soundings taken as frequently as they could be at regular intervals. The
"YIIDCAT! was not satisfactory for this work. She is so heavy that even
when she is run at a very slow speed it takes rather long to stop hers.
Yhen hand lead sounding the speed could not be kept slow enough and still
be dependable to enable me to take soundings closer than 100 meters in
9 to 10 fathoms of water.

Before deciding on & scheme the general character of the bottom
was determined by a few lines run across the Bay and offshore. Also a
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careful study of the moraine deposits on the beach was made. These heaps
of moraine are very irregular and run in every direction. They are usually
in the form of ridges and are frequently very steep on one or two sides.
The directions in which the lines were run was considered the best for de-
velopement of the bottom as well as for economy in rumming to and from

the anchorage.

Iy instructions required that the work be done on a scale of
1:10000. This was inconvenient because of the excessive size of the
sheets required. The work on the outer part of the bar could not be done
on this scale so a 1:20000 was used.

For the work on boat sheet No. 1l ordinary trivod signals or
whitewashed rocks were sufficlent. On boat sheet Ilioe 2 the sounding had
to be carried offshore far enough so that in some cases some of the sig-
nals were below the horizon. Ror this offshore work Tthe set ©Tall, ARiou
and ADock were most used. Tall was built up to a good size and height by
cloth banners. The signal at ADock, besides the ordinary tripod signal
about 20 feet high, had a rectanguler addition about 14' x 20! made out
of 2" x 4" pieces which was faced with white washed boards 2" x 6" x 141,
The bottom of this signal was about twenty feet above high water and it
could be carried ten miles without difficulty. Our greatest difficulty
with signals was with 4 Riou, which for much of the offshore work showed
against the glacier. The tripod triangulation signal was added to and then
faced with a target about 14' x 20' similar to the signal at station Docke
This was whitewashed and although prominent from some directions was often
lost when showing against the glaciere This difficulty was partly over-
come by building a framework: beside the signal and facing this frame with
a large tent fly about 12' x 20'. The tent flys used were discolored and
were further distinguished by a diagonal marking of red signal clothe.
This served the purpose but a forty foot tower signal would have been
best, but I did not have the material. On some of the offshore work I
took angles from the top of the house on the "WILDCAT".

Smooth sheetse

Proflections are lai@ on the smooth sheets but are not inlced as
it is thought that there may be some slight shifting necessary when the
three point posipion is adjusted. I did not have the data for projections
for the boat sheets and on these the signals were plotted by distances.

When the smooth sheets were made no projections had been lald
on the topographic sheets and it was necessary to allow for the shrinkage
of the topographic sheets in transferring the stations. The triangulation
stations were plotted first on the smooth sheets. The percentage of dif-
ference between the topographic sheets and the smooth hydrographilc sheets
was determined by scaling and comparing the distances between the tri-
angulation stations on both sheets. The topographic stations were then
plotted on the smooth sheets by swinging arcs with the beam compass from
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the different trianguletion stations. The distances used were the dis-
tances taken from the topographic sheets, a, plus the percent of dif=-
ference times a. Arcs were swung from at least three triangulation
stations to determine each topographic station and the station was plot-
ted on the intersection of the arcs. Their intersections checked excel-
lently. In some cases it was necessary to use a previously determined
topographic station in place of the third triangulation station on
account of the unfavorable location of the latter. The percentages of
difference varied from 4 to l.57 per cent. Om different days the per-
centage varied on the same azlmuth as ruech as «3 percent. The values
used for the different distances were those determined from the triangu-
lation stations in the immediate locality. The shore line and topographic
features on the smooth sheets were put on by tracings.

Boat sheet No. l.

Boat sheet No. 1 is on a scale of 1:10000 and covers prac-—
tically all of Icy Bay. The strength of the hydrographic positions weas
greatly increased by laying out this sheet to include both sides of the
Baye It will be smooth plotted on two sheets, one for the Southern half
and one for the Northern. The Northern smooth sheet will have practically
nothing showvn on it.

The work on this sheet was taken up in the order of its im-
portance to anyone wishing to use the Bay either as a harbour or for
cormrercial developement.

The outside of the Bast spit or Riou spit is of sand and
gravel beach and slopes gently downward. This spit is built out from a
clay bluff which ends 340 meters Bast of O Tri. The spit is very low,
being covered in places at the highest spring tides« On top of the spit
is considerable drift wood which has been weshed there by the storms.
o lerge boulders were found on this spit. A detailed description of
the spit and the shore line done on the topographic sheet is given in
my topographic report on Sheet "A",

Riou sandspit has apparently been formed by the sea on the
Southwestern edge of the flat or shelf left by the glacier on the East
side of Icy Bay. It seems as though some heaps of moraine had been left
along this edge for from 600 to 1200 meters off the end of the spnit aon
in line with the direction of it we have a shoal area. This shoal is
irregular in form, much like the moraine deposits ashore and three high
spots were found with depths of about four fathoms. After developing this
area with the Launcl, the "WILDCAT" was anchored on one of the shoalest
spots and all three of the high points were excmined with a hand lead and
skiff for several hours. Bearings on the launch and ranges were used and
1t is felt that this area is thoroughly covered. the least water found was
&% fathoms.



X Inside Riou Bay the bottom was found to be even with gentle
‘slopes except on the inside of the sand spit. On the inside of the spit
the bank rises steeply from the bottom of the Bay to just outside the

low water line and in places to the low water line. PThis is also true

of the end of the spit and is of considerable importance., The top of the
spit is very flat as a rule and a slight difference in the height of the
high tide often makes considerable difference in the distance from the
water line to deep water. At low water a ship could approach the low water
line at the end of the spit very closely but the high water springs cover
the end of the spit on some very high tides nearly as far back as © Iad.
4 ship would be in denger 1f the tide were very high should it avproach
the water line within two hundred meters which at low water would be a
very reasonable distance for a ship to pass off the end of the spite.
Inside Riou Bay the deeper water is found next the sand spit and in est-
imating the distance from the beach care must be taken to consider the
height of tide.

The water inside Riou Bay is shoal, as shown by the soundings.
The anchorage for vessels of any size will be Just East of the end of the
spite Launches will find it advantageous to run further into the Bay
vhere shozler water and better holdimg bottom may be found.

The beach on the inside of Riou Bay is of hard and soft sand
and gravel. South of the anchor Buoy used by the "WILDCAT! the water con-
tinues very shoal on the EBastern side. On the Test side a channel follows
the line of the spit. At half tide a launch the size of the "WILDCAD!
could get beyond the tide guage in this channel. At the head of the Zay
the Dbeach bares well out and the water is very shoal.

At @ Rock a higil water slough extends back into the flat. A
small running stream of brackish water emerges here at low water. High
tides flood a great deal of the flat and a2 considerable amount of water
runs into the sloughs and creek beds which extend South of and beyond

l.Base.

To the North of © Rock boulders are found off the beach.
1079, 1180 meters and 1029, 1250 meters (true) from Riou are two boulders
vhich bare at low water. They were located by the plane table party, and
no trace of them was found In sounding. Because of the denths and the
likelyhood of striking these or other boulders in this locality, the
soutnding Inshore was done at high water and hydrogravnhic checks on the
positions of the boulders along this beach were not obtained. From the pos-
ition of these two, boulders increase in number along this beach up to
loraine Island. From the Southern of the two boulders described above,
liorthward to the limit of the completed hydrography, about 2200 meters,
& number of boulders were located by the plane table party. These lie
offshore ot varying distances up to about 450 meters. It is almost certain
that there are other boulders within this distance from the beach and of
course there may be more farther offshore. & few of these are of very
good size, about ten foet in diameter, but most of them are amaller. A
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small boat landing on this stretch of beach excent at high weter, espec~
ially if there is any sea runnihg, should use care t0 avold these., In
sounding off here no soundings were obtained on boulders and the leadsman
did not report any slips, such as might have been caused bj the lead
striking boulders.

Moraine Reefe.

From 1 to 2% miles Northeast to North Northeast of the end of
Riou spit is located a reef or series of shoals which are always covered
but on which the seas break when much swell is running into the Bay.
This reef is apparently an extension of the very irregular heass of mor-
aine that lie on the main shore at this point. I was unable to develop
the reef or its limits but a number of cuts were taken to breakers on it
by the plane table party and a few by the sounding party. Its limits are
approximated on the boat sheet. This reef protects the anchorage in Riou
Bay to a certain extent from the ice and somevwhat from the sea caused by
glacial winds. The chart should show this area as Dbeing foul.

A single line of soundings was run across this reef at high
tide with 2 smooth sea. I do not believe that the soundings taken show
the shoalest water that the launch crossed. Vhere this moraine is in
heaps as 1t is on this reef the slopes are so steep that the closest kzind
of an examination is necessary to find the highest points and 1t is
questionable if they could be found for certaln with a hand lead. I
would rec ormmend that this lint of soundings be not shown on the chart hee
cause thelr belng there would indicate that there was a two fabiom chammel
ceross this reef. There may be a two fathom channel acrogs it but if co
it is probably crooked and lined with doulders u“ﬂ gravel sho
men going to the anchopage behind Illoraine Island would be ant
across the reef rother than go through the ice fa rther offshiore., The clos~
est kind of a survey would be recuired to prove & chammel here and then
it should be dragged.

When o sw 11 is coming into the 3ay from the South it will

usually break on this reef in some places at low water. If it is 2 o

cell there will be T“ﬁJ breakers and it will luwmp up in other places.

iﬂ‘s kind of a sea will brezk guite heavily on the beach of lioraine Island

warly as far as () Bow. Breakers on this reef are somectimes very hard to
istinguish from icebergs.

aq
/’

A small boat can cross this reef vhen it is breaking in vlaces
by going between the breakers. It sometimes breals hard enough on the
beach between A Isle and (OBow to make landing with a small boat difficult

and dangerous. Ordinarily during the Swmer months landing there 1s very
easy as rmuch of the time there is no swell along here at all.

The passage South of lioraine Island is foul and bare at low
water. There are some few places between the high and low water line where

pools of water remain at low weter. At high tide if there is any swell



running in here, care must be used in going through this channel with
a small boat because there are boulders and the swell at some stages of
the tide rums with enough force to carry a boat with it,

The Bay behind lloraine Island will be taken up under "Anchor-
The lorthwest corner of lloraine Island malies off a little.
There 1s a sort of a short spite.

There is also a short spit off the end of the »oint on which
A Black is located.

The Northeast arm of Icy Bay is considered to be that part of
the Bay Wortheast of A Black and A Zar. This vart of the Bay is shoaler

than the Southern part. Between A3lack and ABar is a sand bar which
bares at extreme low water. This 1s sketched in on the smooth hydrographic
sheet. The position given is approximate. I noted no other bars in this
arm that bare, but there may be some. That the water here is generally shoal
ig proven by the way in which the icebergs ground and stay here. There
are undoubtedly deep parts because some of this locality is clear of ice
some of the time. The Northern half of this arm, and near the beach in the
Southern and Tastern parts, are the places where the bergs most commonly
ground. There are many large bergs from ten to twenty feet above the water
found here. "hen the tide goes out they project still further above the
water. They are in many places thick enough to prevent the vassage of a
small boat. Rwuming among them with a2 small boat 1s dangerous for occas-
ionally a cormer of one will drop off and once in & while one will become
topheavy as the tide leaves it and will capsize.

I mentioned in my topographic report of sheet "C" that there
is an 01l seenage to the East of Icy Bay. This was reported by Jack Dalton.
The nature of the country is such that it is hardly to be expected that
any drilling would be done in this locality at least for a long time. At
present this Hortheast arm has no value because of the ice. There are
indications that this part of the glacier is dying and if it should finally
cease to discharge ice even if there were no commercial developement of
the 0il, it would probably be advisable to develoze this arm as an anchor-
age. In that case an unusually close developement would De necessary be-
couse the moraine behind the beach between A Black and the glacier is the
most rugged and irregular found around Icy Bay and it is very likely that
this is continued beneath the water.

Icebergs also strand around the bar on which A Zar is located,
0 ccasionally in such numbers as to obscure the bvar.

To the West 0of the bar the face of the glacier apparently ex-
tends into deep water., Wothing was noted by the party on the "WILDCAL" to
indicate any other bar forming along this face of ize. The ice varies in
color from white to deep blue and there is practically no moraine notice-



able on it, except where the single line of wm~dial moraine is founde
The character of this medial moraine is not such as to incline one to
think that it might be forming a bar. Lost of this moraine is discolored
ice rather than large guantities of rock and sand carried on the surface
of the ice. There is no doubt much debris in the ice at this point but
it would seem that this would be floated off down the Bay with the ice
and be scattered as the bergs melted.

A close approach to this section of the glacier is often
possible in many places but it is dangerous. At any time ice is liable
to fall without warning in such cuantities as to railse a swell sufficient
to swamp 2 small boat at over half a mile from the face of the glacier.
Our sixteen foot dinghy was caught on the beach by one of these swells,
a little West of A Bear. The boat was hauled up behind the breaiers but
this swell from the ice lifted 1t and threw 1t dovm on the beach with
sufficient forece to stave in two or three planks and to bury in its
olanking pleces of gravel o guarter inch in diametsr. The Dboat was partly
filled with sand by this breaker.

The water at the mouth of Indevendence Creek ig fairly shoal
next the beach as indicated by the way the ice grounds but a few hundred
meters off the beach 1t is apparently deep for the bergs drift out of this
little bight formed by the glacier.

The water outside the beach line between Independence Creck and

A Goat deepens rapidly. I ran in close to the beach in a number of places
along here with the WVILDCAT" and anchored while building signals. In

most places there is a narrow flat of bottom outside the low water line
with depths varying from 2 to about 6 fathoms and from Lifty to a hundred
meters wide, sometimes a little more but often less. There is Just about
room enough for a small launch to anchor and swing clear of the beach.

In some places the bottom dréps so steeply that there is not room ocutside
the water line for a launch to anchor and swing clear of the brealiers. Just
outside the line of this narrow flat the bottom drons vory steeply to the
depths of the Bay. Just off this shore 48 fathoms are found.

There is usually a little sea breaking on this beach and often
it becomes heavy enough to cause trouble in lending, especially vhen the
beach 1s lined with pieces of small ice which must be avoided, as is often
the case in this locality.

As A Goat is anproached from the East I believe that this
narrovw strip of 2 to 6 fathom water just outside thie beach becomes wider
and I believe that off A Goat 1t may be several hundred meters wide. Iy
reason for thinking this is that I have seen a few large icebergs apnar-
ently grounded in this locality as rmuch as two to threec hundred meters off
the beach. These icebergs were about ten feet above the water and would
probably ground in ten fathoms. The bottom on this shelf between A Sear
and A Goat in the places where I anchored with the "WILDCAD" was usually
of mud, probably glacial silte



From A Goat to ABluff the beach is rather concave from the
water and near A Bluff is a small bight in which it appears some pro-
tection might be had from the Southerly seas. I did not aoproach the B
beach in this locality with the "UVILDCAT" excent near A Bluff. Judgoing s
from the bottom off A Bluff end Southeast of ACoat I believe that the
bottom between A RPluff .and A Coat in general slopes gradually from the
beach for a few hundred meters and then drops abruptly to the flat form-
ing the bottom of the Bay.

A Bluff is situated on Clay-Bluff Point which 1s twenty to
twenty five feet above the water level and which would afford nrotection
from Southernly wind tco anything behind ite. I considered this as being
possibly one of the most favorable dock sites on the West side and in-
vestigated 1t with its siutability for such a purpose in mind. The water
in the bight just Worth of Clay-Bluff Point 1s too shoal to nermit the
entrance of a vessel into the bight. Besides this the ice would prove
troublesome, although there seems to be a current which keeps much of the
ice away from here which might be expected to strand around the Point.

I attempted to enter this bight with the "VILDCAT" but got soundings as
shogl as two fathoms before getting inside and then gave up the attemnt.
I do not believe that this bight can be made use of at the vresent time
for any purposc except landing gear from small boats or scows, and for
that it would be necessary to first see that the bight was clear of ice.
I will further discuss ice in this locallty under the heading "Ice con-
ditions" in this report.

Protection from a Southernly sea would also be obtained in
this bighte & 1littlec way North of it the benefit of the shelter from
Clay~Bluff Point is lost and a Southernly sea brealts on the beach as it
does at A Goat and further North along the shore.

The beach between Clay-Bluff Point and A Bay is exposed t0o the
full force of the seas entering the Bay from the South. “he beach 2long here
is of gently sloping sand and the seas sometimes break on it with consider-
able force. They do not break nearly as hard as they do on the outside
beach, that is the beach on the outside coast on either side of the entrance
to Icy Bay. The breskers are however fzequently heavy enough to make landing
difficult. Except in storms a skiff could nearly always have beern landed
along here this last Summer but difficulty might have been had, frequent-
ly, in getting off.

Iy two best men one day took a load of lumber in here in a
sixteen foot flat bottom skiff. The wind in the Day was Easternly,.vhich
meant Southeast offshore, and considerable sea was running. They got
ashore allright but swamped in getting off but finally made it. The skiff
was not very siutable for this kind of work. In storms a heavy surf might
be expected heree.

Off A 3Bay is a wide and very flat sand beach between high and



low waters The sea breaks on it very much as it does to the Bast ofA Bay.

Along the beach to the South of ABay as far as A Dock, the
surf on the beach decreases, being greater at A Bay and less at A Docke.
The beach along here is of gently sloping sand below the high water line.
This gentle slope continues most of the way to about the nine fathom
curve. An ordinary sea from the South or Southeast does not break hard
enough along this esection of beach to make landing difficult. An ordinary
sea from elther of these directions causes hardly any surf in the locality
of A Hill or A Docke A heavy swell from these directions causes some surf
but not enousrh to prevent landing at these places. North of 4 ¥ill the
effect of the sea from the South or Southeast would be greater. “he surf
would probably increase fromA Hill to the Iorth and be heaviest between
A Bay and 4 Bluff,

Landing Gear on West Side.

As previously stated I found the surf from a South to Southeast
outside swell to be less in the locality of A Dock and 4 1111l than elsew-
where on the West side as far North as A Bluff. Landings liorth of A 3Bluff
would be subject to continually changing ice conditions to too great an
extent ordinarily but under some conditions might be made to advantage.

I have also stated that a storm swell from the South or Southeast would
not meke landing in the locality between A Hill and A Dock impossible.
TWhile the storm was blowing landings would be impossible but the bar and
West spit afford enough protection so that landing would be possible the
next day after a storm. On September 24th we experienced a very heavy
Basternly storm in Icy Bay. On the next day, just twenty four hours after
the wind had been blowing sixty miles an hour, I ran to the locality of
the cabin and found that I could land in my light skiff but night have
gotten wet in getting off the beach. About three hours later I ran outside
over the bvar and a tremendous sea was running from the Southeast. I be-
lieve that the heaviest sea and the one that will cause the most damage at
this point will be one from the East. During the storms, even though they
are Southeast outside, there is evidence that the wind blows from the East
off the glacier in Icy Baye It has about a ten mile sweep and cuite a
heavy sea is raised. This is short and soon falls when the wind poes dovme
The ordinarily heavy wind from the glacier, with no unusual storm outside,
frequently raised enough of a sea off AMill to make it very uncomfortable
for the "WILDCAT"™ when anchored theree Ordinarily this wind from the gla-
cier during the Swmmer months does not raitse enough sea to provent landing
but 1t frequently makes landing difficuit at this point. During storms I
do not believe that landing here would be nossible because of this sea
from the glacier wind. If it was desired to land gear here and there was
some sea, pProbably the best way to do it would be to wait wmtil high water
and then run inside the entrance to Guyot Bay, where a landing could be
mede just Southwest of A Docke

At extreme high water landing near A 11ill will be right at the
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face of the vlay bluff and if there 1s any sea running it is liable to
be wet work. At low water care must be taken to avoid the boulders
which are scattered near the low water line. These are thick enough in
some nlaces to prevent a landing near low water if a sea is running.
In most places they can be avoided. At the extreme low water line the
beach igs flatter and a very small swell will cause some surf. I landed
off the cabin in July with about ten men in a sixteen foot dinghy with
some surf, at extreme low water. We avoided the boulders and got into
knee deep water and as we did not wish to beach the boat waded ashore.

Landing gear in Guyot Bay will be discussed under the next
headinge. » .

Guyot Baye

The entrance into Guyot Bay is obstructed by 2 bar which
extends entirely across the entrance. This has awnparently been formed
from the silt brought down by the streams discharging into Guyot Bay
by the combined action of the currents, and of the seas from the Fast
which brealk across thig entrance. \

This bar bares nearly all the way across on low water. v, .
"Thomas shov 3 x “hic a SE T A4 5 o o Whal chapnel
“homes shows this very well on tepogranhic sheet "B". At 1ow waleraLs
left is occupied by & ruaning stream a few feot deep. The bar is very
flat on top and very little less than the height of the tide may be
considered as the anproximate depth to be found on it. Near high tide
boats or launches may enter and unload gear 1f the sez is not too
heavy. I have never seen it break way aecross on high tide but there is
no doubt whatever that it does so when the sea i1s-heavy enough. Once
inside the bar there is a small area of water that 'is protected by the
land. I déd not take any soundings in Guyot Bay and do not kmow the devths.
The best water will undoubtedly be found South of the ¢nd of the.point
of land on which A Dock is located. In this area the Forthern beach -t
the foot of the bluff is quite gently sloped and this gentle slope ex-
tends below the low water line. The deeper water will be nearer the sand
spit than the bluffe. About two thirds of the way from the beach South
of ADock to the sand spit, I stuck & nine foot boat hoolz dowm at about
hall tide without strilking bottom. As to whether they will be able to keep
scows inside Guyot Bay at low water without beaching them I do not Imow,
They could be beached if the water is.not deep enough to float them for
the beaches are excellent for this purpose. I did not take the ™yILDCADM
into Guyot Bay. I tried to enter there on about & five or siz foot tide
one day with a smooth sea but I was unable to find a six foot channel so
I couldn't go in. I believe enough sownding was done on this bar to show
that 1t barese. The Northern side of the end of the West sand spit bares
on low water about as indicated on the boat sheet. The zero soundings
about 400 meters Northeast of O Root are on the low water line of the
sand spite. ALl the description that is believed to Dbe needed of the nud
flots inside Guyot Bay is given in the descriptive report of Topographic

sheet "B¢.
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West Sand Spit.

The low weter line off the end of the West sand spit was
located with the plane table by C.li.Thomas on topographic sheet "B",
There are two and three fathoms soundings shown on boat sheet Ilo. 2
well off this. There is a great deal of silt brought down by the
streams emptying into Guyot Bay. In the descriptive recport of topo-
graphic sheet "B" I give evidence found that this sand spit has extended
itself over 2 mile and a half since the present Icy Bay has been formed.
By considering carefully the vpresent splt and the low water line off its
end and the shoal soundings off the ond of it, I have come to the con-
clusion that this spit is still being built out and that its end is being
curved offshore by the action of the currents. lire. Asa Baldwin reported
that in 1920 or 1921 he found a one end one quarter fathom channel into
Guyot Bay at low water. The low water chamnel at present is not that deep.
The soundings Worth and Iortheast of the end of the sand spit indicate
that there is a possibllity that the bar across the channel into Guyot
Bay is extending itself to the East into Iey Bay. The Southern or out-
side shore of the West sand spit slopes gently into the water and the
seas break just outside the low water line. The breakers extend off the
Fastern end of the sand spit for a considerable distance on the bar across
the entrance to Icy Baye.

Docksites, etce.

I investigated the suitability of all parts of the Tlest shore
for this purposes The 01l fields lie to the West of Icy Bay and there is
also considerable timber along the benches. If the oil fields are ever
developed it would be necessary to make shipments from the Vest side.

Both ice conditions and the effect of the sea will have to be
considereds. The place that was most clear of ice and best protected from
the sea on the West shore while I was in Icy Bay, lles near & IIill just
inside the VWest spit. As to what ice conditions will be there in the
Spring breakup I do not kmow, but I do not believe that therec is a more
favorable location for a dock site on the VWest side of Icy Baye.

Loading 0il into scows inside Guyot Bay has been considered
and is feasible, I believe. Another proposal is to load from a buoy in
the locality of A Hill, by running a pipe line on lighters out from the
beach and keeping this gear inside Guyot Bay when the weather is unfav-
oreable, This is pretty cumbersome but probably might be done. Anyone con-
sideringe the building of a dock inside the Test sand spit should investi-
gate the outside of the bar across the entrance to Guyot Bay to find out
if it is extending itself, and ice conditions in the Spring.

I saw no sea in this locality that would affect a good doclk,
althouch the sea does sometimes get bad enough to malre it inadvisable
for a ship to lie alongside.



Shoals on Boat Sheet No. 1.

- The shoal off the end of Riou spit, Moraine Reef, and the
shogls in the Northwest arm have already been discussed on pages .three,
five and six.

O0ff the West shore about two miles llorth of the sand spit
lies a shoal area extending about 1600 meters off the beach at @ ldce.
This area 1s not developed. The one hundred meter syster of sounding
lines indicates some three fathom water on this shoals On the beach
between O lunlk and O Edge is some very rugged moraine and it seems very
likely tixt this might be expected to continue on the shoal., TFor this
reason I believe that there is wvery likely to be less water than found
on this shoal and I would suggest that this area be marked on the chart
"shoal, not developed."

On the flat extending off the West shore for a mile or more.
on which 9 to 12 fathom water is found are occasional junps of about
one fathom. Thogse near the Southern part of the worlk, off & Ii1ll, were
developed, but nothing was found on them. There are two others mariked
on the boat sheet by blue circles which were not develoned. These are
located as follows:~ oOmne of 11%~fathoms, 2750 meters, 749 and the other
9 5/6 fathoms, 2390 meters, 91° from @ Punk; the angles being at O Junk
to the right of a line to A Bay. These would have been develoned if I
had had an apportunity. I doubt very much if a close developement would
locate any shoaler water around these spots. They are I believe lumps
of soft clay deposited by the ice. The bottom on this flat on the Vest
side 1s generally harde. It is a hard stiff clay suchas is found on the
bluffs ashore. In taking soundings here the bottom would be hard for a
nunber of soundings and then the lead would sink into soft clsy, often
burying itself deeply enough so that it took guite a pull to free it.
These soundings on soft bottom were frequently a few feet shoaler than
those on hard bottom. It 1s gquite obvious that this hard surfaced flat
in this locality has scattered on it small heaps of very soft glacial
clay or silt, which have undoubtedly been deposited by icebergs, prob-
2bly as they capsized on striking bottome If these lumps were boulders
or gravel moraine heaps such as are found ashore it would be indicated
by the character of the bottom. The lead when brought up after striking
one of these heaps was covered with very soft grey, and unuaually fine
md, a typical glacial mud. No large bouldoers were found on this section
of the West shore.

The water in Icy Bay with the exception of the shoals referred
to above and the boulders on the East side, is clear of shoals dangerous
to navigation, so far as I knowe Only the Southern part of the 3ay is
developed and a few other indications werc found. These are located on
or near 2 line from A 7"ill to Jjust Iorth of the end of Ziou sand spit.
"hey were developed as rmuch as I comsidered advisable. Their location
on this line may be considereé as an indicatlon that during its re-
cession the face of the glacier stopped here for some time.



These indications are developed and clearly marized with col-
ored pencil on the boat sheest and as nothing less than eleven fathoms
was found they will not be further talken up here.

Another indication was found nezr the "est snit, 2200 meters
from ORoot and 1420 meters from A Hill. This was developed but nothing
was found on it which will reduce to less than nine fathomse.

On the Bast side, 1720 metcrs Horth by East, half Bast, mag-
netie, from the end of Riou sand spit, the Forthern limit of the hydrO-
graphy closely approaches lMoraine Reef and a shoal Indication is found.
This moy be considered the Southern limit of the Reef as just to the
Yorth of this point the sea lumps up in hieavy weather. IFrom this point
to the end of the sand spit the bottom is luupy in various places but it
is Delieved that the developement 1s sufficient.

Tides and Currentse.

A report on the tides observed by the party has been submitted
to your office with the tidal records. The readings from the gauge in
lou Bay are considered svitable for the reduction of all soundings. A
series of simultaneous observatlons were made with a staff on the Vest
side off the cabin and the differences were found to Dbe very slipht.

The currents inside Icy Bay are due to two causes, the tides
and the streams discharging into the Bay.

The tidal currents are not very strong. The most of their
apparent effect 1s on the ebb tide when they accelerate the currents from
the streams. On flood tide in the Southern half of the Bay the strength
of the flood current is decreased by the streams from the glacier. The
tidal currents into or out of the Bay are of but little Importance eicept
as they affect ice conditionse.

From beneath the glacier at least one large stream discharge
into Icy Bay. This leaves the face of the glacier about three quarters
a statute mile gtraight out from its Vestern ecge. Itc effect 1s very
noticeable near the face of the glacier, but did not aonreciably affect
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sounding lines in the Southern part of the Bay. That I considerced woas probe-

2bly a current effect was noted in running lines across the Day near the
ITorthern limit of the work about threc statute miles from the end of Riou
send splte This is in the locality of 15D sheet l. On & number of lines I
experiended a pronounced set to the South at about this distance off the
Tast sané spit. 1o current observations were made in the area covered by
this sheet.

At the entrance to Guyot Bay a strong current is found in or
out of that bay, depending on the stage of the tide. This is about as
strong as one man can row against successfully, orobably about two ¥mots,
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When the streams are high probably the ebb current here is stroncer.
The effect of this current is felt for probably 2 mile and someti es
farther out into Icy Baye. From the locality of the entrance at A Dock
the direction of this current radiates into Icy Bay, flowing directly
to or away from the entrance to Guyot Bay depending on vwhether 1t be
flood or ebb current.

Coastwise Currente.

4 current station was established on sheet 2 outside the line
of the two splts where it was thought that the effect of a current run-
ning out of the Bay, if there was one, would be felt., This station was
only occupied for eighteen hours and the wind and sea for most of this
time.-were unfavorable for this work. It was blowing from the llortheaste.

The current flowed to the est with varying strength and I
believe this to“be the prevailing direction of the coastwise current in
this locality. “Then working on the bar it was nearly always necessary to
allow for a Vesternly set. Twice a strong set to the Dast was specially
noted. One of these occasions was vihen the launch was anchored zbout one
and a half miles Southeast of the end of the West spit late in June. The
Basternly current was carefully estimated and was 2lmost certaianly flowing
more than a knot.

I have tried to compare the times of my variousruns to Yali-—
utat and determine the current from the comparisons. The times taken
varied greatly however and were often interrunted by slowing for sound-
ings or on account of fog or the condition of the sea. It is apparent
from ther hovever that in June and the first of July the runs Bast and
West took about the same amount of time. The runs made in August and
September required more time to run to the Bast than to the Test and the
differences were enough to indicate a promounced gset to the Vest. The
strongest set to the West that I noted was on September 25th just after
a heavy Southeast storm, but the sea was very heavy and the bottom of
the launch was foul so this is not very conclusive.

*
Ice Conditions, including currenitses

It is of special importance thet it be remembered that ry

report on ice conditions is on what I saw from llay 2Zrd to September

The character of the icebergs seen in Icy Bay varies greatly.
llost of the ice 1s very small,epparently having been shattered by its
fall to the water. Pieces of all sizes are found up to those nrojecting

7
about twenty feet above the water, the larger of these having a hori-
zontal cross section at the water line up to about 2000 square feet. There
are but few of these larger bergse. The most ice is.small or moderate size.
as I have used the terms, small is ice of such size that 2 decp draft
vessel woul pay mo attention to it, moderate sized ice is of such size
that a deep draft vessel would slow dovm in passing through it if it
could not be dodged, large bergs are of such siz

ol el Lo o ovel o A .
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The ice varies from white and blue to a very dirty color. I have seen
some so dirty that when within about 100 feet of it I could not have said
for certain that it was not a rock without using the binoculars.

During this season I saw no ice on the West side South of
AZey vwnich would have endangered a dock or & vessel at anchor off the
beach. Occasionally a few small pieces of ice stranded un this section
of the beach but they were not of sufficient size to cause trouble to
well bullt structures. Once in a while a moderately sized piece of ice
would float into Guyot Bay.

From A Bay to within about a mile of A Bluff the same is true.
I saw no large ice on or very near to the beach. Around Clay-Bluff Toint
and for sbout a mile to the Southwest of it as well as to the lorth, ice
sometimes 1s c¢uite thicke. Around the point the ice on the beach is quite
srmall but big pieces sometimes lay apparently as close to the beach as
the depth of the water will permit. The bight inside of Clay-Bluff Point
I have seen filled with small ice =z number of times.

From Clay-Bluff Point Horth to the glaciler,the beach is some-
times crowded with small lce and off the beach blg bergs ten to fifteen
feet above the water frequently strand. Sometimes even this section is
clear. Usually a launch can work its way through this ice ané a small
boat can land if the sea is not too rough.

The HNorthern part of the Bay, that is the part Torth of a line
between A Bluff and A Ridge, is freguently filled with ice floes. These
are of mixed large and small pleces and of dirty and of clean ice, usually
cleaner in the Westerm half than in the Eastern..This same section of the
Bay is sometlmes clear of ice apparently to the very face of the glaciler,
Through most of these floes a launch can usually »ick its way, running
full speed between floes and very slowly vwhen in them.

The Northeast arm of the Bay, as has been previously stated,
usually contains a great number of stranded bergs. Good sized bergs are
common on or just off the beach as far South on the East side as the
Southern end of Lioreine Island. ¥From here South apparently loraine Zeef
and currents keep the heavier ice off the beach and only moderately sized
pleces strand there.

As stated before the Horthern part of the Bay is frecuently
filled with ice. This sometimes covers all the water but more often there
are lanes between the floes. The tendency is for the ice to stream out
toward the Southern part of the Bay in long quite narrow floes, ac though
it werc being carried by currents and I believe this to be the case.

I never saw the ice in the Southern part of the Bay thick
enougilt to prevent navigations The places where ice 1s found most often
in the Southern part of the Bay are as follows:

There seems t0 be a current which carries scattered bergs
down the Vest side, vassing Jjust clear of Clay-Bluff Point by about half
to three gquarters of a mile and clearing the end of the Vest sind soit
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by about a mile. There is not a steady stream of ice there but at almost
any time 1f a launch were to run up this line to the MNortheast from the
locality of the Vest spit, ah occasional piece of ice would be found
possibly before Clay-Bluff Point was approached, but if not, then almost

certainly in the locality of that point.

Another stream of ice frequently comes into the Southern vart
of the Bay in about the position of 15b. This 1s usually not such & thin
stream as the other but more likely the forward edge of a2 good sized flow.
The movement here seems to be slower end the ice does not corme dovm as
consistently as in the other place mentioned. I have never seen thick ice
as far South as a line between the two sand spits even in this locality.

West and Worth of lioraine Reef is very often found 2 line of
ice consisting of bergs of variovssizes, through which a leunch can
usually pick its way to lloraine Island. This line sometimes lies like this
for days at a time, more so during the latter half of this season than
earlier in the season.

The high spring tides cause more ice movement on the Bast side
than clsevheres. They apparently float a large number of bergss out of the
Iortheast amm and off lloraine Reef and the beach, that have been stranded,
and the ebb current carries them down the Bast side to off the entrance
to Riou Baye. As a rule they do not enter Rlou Bay, but sometimes they do.

In the Southern part, that is the vart of the Zay sounded, I
have never seen any ice that would be & menace to navigation in the day-
tine.

I tried to find some connection between ice movements and the
wind, but so far as I could find, tkhere is none. After 2 Ilortheact and
Bast wind lasting several days I have seen the est shore below A Bluff
clear of ice. A continued llorth wind will sometimes. drive a few oieces
of ice into Ziou Baye.

Ice Conditions in Riou Bay.

I have never seen ice in Riou Bay thick enough to menace a
vessel anchored there. The high snring tides bring ice on this side
dovm Icy Bay, but as a rule it passes outside the sand spit. Sometimes
a few smaller bergs come into this Ray. The "WILDCAT" used the buoy
in Riou Bay all season and only two or three times was she scraped by small
bergs here. Twice during the season I saw guite thiclr ice come inside Riou
Bay, including some moderate sized Dbergs but they could have been nushed
off if they had come too close. A low fog sometimes hangs over a floe as
it comes down past Riou spit.

Ice leaving Icy Baye.

I saw extremely lititle ice leave Icy BDay. I never saw any bergs
outside the Bay. I saw 2 few drifting down the Bay which must have lasted
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until they got outside but the current probably carried them to the

West and quite liltely they were badly dbroken up by the brealrers off the
West sand spit. I have heard a rumor that a mumber of years ago the
beach was strewn with ice as far West as Yakataga one season. It was
believed that this was the year in which the glacler 1s reported to have
receded four miles. I did not see any icebergs stranded near the Vest
spit as reported by the "SHOHOIIISH." This might happen, but I did not
see ite.

llovement of Glaciere.

When we arrived in Iecy Bay on liay 23rd the part of the glacier
West of AZlar was discharging ice although it was not apparently as active
as 1t Dbecame later in the season. The Hortheast arm was entered on lay
24th and the face of this part of the glacier was found to be generally
of a dirty color and appeared to slove a little. Occasionally the fresh
ice of a recent brealk could be seen, but in general it looked as though
it were dying and melting at the face. About 2 month later the lortheast
arm was entered again and nearly the cntire face from A Rar to the Iorth-
east corner showed that it had been discharging ice. The surface of the
face was blue and white and streaked with rmuch dirt. Undoubtedly this part
of the glacier started discharging about the first of June. e did not
measure the forward movement of the glacier, Elther Tarr or Iartin give
the movement of the Guyot lobe as five to six inches = day during the
Summer seasone I believe this is a very conservative figure.

The extreme estern part is apparently the most active. During
the months of July and August the glacier next the West shore, near A Dear,
moved forward a distance of at least one hundred meters. I had 2 range on
this cornmer of the ice between APyra and A S.Base and noted the chenges
8 number of times. I did not compute them. During this period practically
the vhole face of the glacier was discharging ice. It did not seem to me
that a continuous rain of several days increased the rzte of discharge
an appreciable amount. During September we had continual frosts at night
and g little skim ice, and snow as low as three thousand fect. The glacier
became more active, apparently from the action of the frost and, I believe,
discharged more ice than it had for any equal length of time earlier in
the season. The Western edge became very active and during Sentember re-
ceded to approximately the same position it had occupied in lay, nossibly
a little further in places. The icebergs came = little further South down
the Bay at this time than they did earlier. The approximate ways in which
the 1ce gppeared in the Southern part of the Bay is shovm by pencil notes
on boat sheet rmwumber one.

It seems worthy of mention that very freguently during the
season & vessel could have closely approached the face of the glacier
without entering heavy ice. It seems to me thaot at nearly any time a
ship could without damage, work its way close enough to get 2 good view
of the face of the glaclers
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It is reported that the Iiorthem part of Iey Bay,approximately
North of a line between Clay-Bluff Point and lloraine Island, freezes over
in the Winter and that the Southern part does not freeze over. This was
reported to me by one person and I was unable to verify it.

Anchoragess.

There are three anchorages in Icy Bay, in Riou Bay, off the
West shore inside the West spit, and behind loraine Island,

Anchorage in Riou Bay is reccommended magnetic East of the
end of the sand splt about four to five hundred meters off the high water
lire of the spit. There 1g about six fathoms of water and the bottom ic
sandyes The sand is quite harde It 1s possible that this sand is on top
of 2 clay bottom as near the head of Riou Bay the bottom is formed by
alternate strata of sand and mud or clay laying on top of one another,
anchorage may be had anywhere on the flat here,lorth of the position
given and protection from the sea can be had. Larger vessels will prob-
ably anchor farther from the spit. This hard sand bottom continues over
this flate. Small launches should run into Riou Bay and anchor in 3 to 4
fathoms mud bottom, near the sand spite The protection from the sea from
the ocean is believed to be ample. It is believed that in storms the wind
in Icy Bay will be from the glacier. In Southeast storms probably it will
be from the lLialaspina about true East. A blow from the South, vhich I
never saw occur here, would strike a vessel in this anchorase., I do not
believe that the sea ever washes over Riou sand spit with sufficient
force to trouble anything anchored behind it. Reasons for this are given
in my report on topographic sheet "A". From an Fasterly wind some protec-
tion would be afforded by the land to the Easte A great deal of wind from
true North blows into Riou Bay and this sometimes raised enouch sea to
melze 1t uncomfortable on the "WILDCAT". This wind blew with a force wp
to five, Beaufort scale. I used a 350 pound patent anchor and fifteen
fathoms of three quarter inch chain for the buoy and in blows ran out
three four and one quarter inch lines. The launch frequently rode on one
of these lines even 1n blows and we never parted =2 line or dragged anchor
here.

By anchoring farther to the Morth on this bank probably more
orotection would be had from lloraine Reef, both from the llortherly sea and
ice.

I do not believe that ice is to be feared here except on the
highest spring tides. At other times I saw only small or moderately sized
pieces coming into this Baye. The ice that comes into Riou Bay on spring
tides cowld either be avoided or pushed clear. The largest bergs I ever saw
in Ziou RPay projected not more than five feet above the water but some
were guite massives The largest bergs I ever saw drifting by the entrance
to Riou Zay did not exceed eight to ten feet in height above the water,
The Dbeach and shoal water near the rmain shore in this locality are to be
avolded because of the boulders.
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Anchorage on the West side is rec ommended 1000 meters,
1060 true from A Hill in between eight and nine fathoms of water, hard
clay bottoms. There are spots of soft clay near here. It is believed that
here the maxirmm amount of protection from the West spit is obtained,
In Southwest blows thils anchorage should be valuzhle, if the wind blows
from the Southwest in the Bay. In a storm in whick the wind blows frowm the
glacier a very heavy short sea will be found here and if a ghip were to
try to ride it out om this side I believe they should shift to a little
farther offshore to about eleven fathoms of water and pay out plenty of
chain.

The bottom in this locality is of hard clay with small spots
of very soft clay or rud. WVhere the tide staff was located, just off the
cabin, I was unable to get an extremely sharp pointed pile into the clay
more than a few Inchese. Just East of the tide staff I was anchored in a
heavy sea from the Hortheast with the "WILDCAT", having out a 230 pound
anchor and eight to ten fathoms of chain in about five fathoms of water,.
The launch brought up very sharply and before I could pay out more chain
snapped the half inch chain off at the hawse pipe and opened up o number
of links. I was watching a range very closely and the anchor did not drag
at all. The bottom was hard. The bottom on all this flat on the Vest side,
where it 1s hard clay as it uwsually is, I believe to be excellent holding
botton. ’

The anchorage behind Moraine Island I was un2able to develone.
rart of the time a floe of ice obstructs the entrance rather by laying
across and outside it than by blocking it. A launch can usually be worlked
through this ice with caree I rode out the storm of September 24th where
the anchor is shown. The wind blew at least 60 miles per hour, the hardest
of it coming from magnetic Easte. We were anchored in 9 plus fathoms, rmd
bottom. Considerable oprotection is afforded from the wind by the high
moraine. From a Vesternly wind Horaine Island would protect this anchorage.

In my opinion it is important that an anchor in this position
be showm on the chart. llany fishermen would find their way to it and a
note in the Coast Pilot to the effect that 1t has not been develoned vould
do aweay with that objectione It is the safest anchorage in Icy Bay and 1
consider it excellent. The very fact that it is showm would tend to do
avey with a prejudice that many of these fishermen have against Icy 3ay
2% present because they do not kmow much about it but have heard that it
is very windys. The low water line just ZEast of the anchor ghovm is of im=-
portance for the bank drops very steeply outside it and it is an avvrec-
ilzble distance to the high water line.

On the boat sheet are shovm a number of arrows with a note ine~
dicating the drift of the ice behind lioraine Island. Some very good sized
pleces drift in here and apparently nearly always talze the direction
indicated. Undoubtedly this is caused by the current running out around
the South end of lioraine Island. This is of importonce and should be noted
or shown for there is plenty of room and water for a boat to anchor be-
tween lLloraine Island and the one next East from ite. This would be directly
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in the path of these stray bergs which travel through here with an
appreciable speed.

Fresh water.

Presh water cannot be readily obtained in any quantity at
present in Icy Bay. The sources of supply are small streams or ponds.
On the "WVILDCAT" we melted icee

At the head of Riou Bay, just South of A S.Dase, is a small
stream which may be used. I believe 1t dries up part of the seagon. It
contains surface water from the flat. On the flat behind 2ou 3ay there
are ponds near A Fyra from which poor fresh water may be obtained. Iresh
water from running streams which drain the flat may also be obtained just
South, magnetic, ofAlTorth Base. These sources are poor and the water is
2ll surface water.

The stream at the head of the bight behind Iloraine Island
contains a very usable fresh water. It is the seepage from ponds in th
moraine. It has to be dipped up and carried to boatse The best time to
take water here is near high tide. The "WILDCLY" used this water.

In the Northeast arm is another small stream of similar nature
to the last one mentioned. It is located Just South of © L.

The water in some of the small streams that empty into Icy
Bey on the West side in the Northern part of the Pay at the base of the
20binson Iountalns can be used. The stream near A Coat has too rmuch
glacial silt for use without allowing it to settle. The amount of water
in these streams varies with the season and 1f one wished to get water
a2long here he would have to see for himself vhich of the streans was move
suitable. '

Just Vest of the cabin near A111 on the Vest side a Lole has
been dug and a barrel swk. This water 1s reported to be very good but
of course the quantity obtalinable would be small and it would have to be
carried some distance.

Just Yorth of the tent house, about one hundred meters, ot the
read of (uyot Bay, is a small rumming stream at which nlenty of very good
water may be obtalned. It would have to be carried quite a long way even
at high tide and then boated several miles to the vessel.

-
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Creelr, just VWest of Icy Bay and which empties into Guyot Bay, 1s clear.
The scme party tells me that part of the time it contains gilt in large

guantities.

I do not ¥mow of any place in Icy Bay vhere good fresh water
may be obtained conveniently in quantities. The small streem behind I'oraine
Island is probably the best and most convenient source of supply unless

one has facilities for mel¥ing ice.
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Boat Sheet No. 2.

Boat sheet Mo, 2 is on a 1:20000 scale. The soundine on it
consists of the developement of the channel over the bar and the devel~
opement of the bottom inside the bar to connect with the sounding done
on Boat Sheet No. 1. Some sounding was done outside the bar, enouvgh it
is believed to show that the bottom outside the bar slopes dovnrvard to
the greater depths of the Gulf,

The sounding lines were run at 200 meter intervals in machine
depths, over about twelve fathoms, and closer where needed for proner
developement. The depths under twelve fathoms were developed by 100 meter
lines where I could run them and in places, such as on the bar in the
channel, they are closer.

The widely spaced lines run offshore at the first of the season
indicated the location of the channel. The limited amount of worl I was
able to do on this sheet was nearly all done to develovne this channel.

For the work on the bar in the chammel only the best of weather
was used. “hen the sea was rough enough to cause any uwncertainty in read-
ing the lead line I did not sound here.

“here the bar is developed the bottom is generally regular and
even with gentle slopes. Therc are no large cuick changes in depths.
There are some small variations in depth which I was at first inclined to
think were poor lead line readings. These were investigated and found to
be due to a slightly irregular bottome The bottom on top of the bar is of
sand and gravel. This was prebably left in heaps and mounds rmuch in the
same condition as that ashoree. The fact that the top of the bar is level
now I attribute to the combined effect of breakers, currents and icebergse.

The currents frequently,if not constantly,exceed one Imot.
The water near, the bottom in eight fathom depths and less, nust be fre-—
quently agitated by heavy seas sufficiently to disturd loose sand. The
sand in suspension would naturally settle in the eddies over the holes
or pockets between the moraine heaps.

All the evidence I can find, and ruch of it is indisputable,
is to the effect that for years the face of the glacier discharged ice
practically on the general coast line here. At that time the glacier must
have been more active and probably discharged much more ice than at pres=
ente The large icebergs dragging and bumping across this bar in the heavy
seas could have had but one effect. They must have leveled any pronounced
irregularities in the bottome

There can be no doubt but that the seas break all the way
across this bar in the heaviest stormse They break all the way across
Yakutat bar sixty miles to the East and the depths on that bar are greater
than on the Icy Bay Bar.
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I do not see how 1t is possible that any steep~to spots can
remain on this bar after it has been subject to the combined effect of
these agencies for no one Imows how many years. The one exception is
boulders. I do not belleve there are boulders in the channel on this bar
of sufficient size to be dangerous.

The largest boulder I saw in the locality of Iecy Bay was be-
tween ten and twelve feet above the ground and was apwerently lying on
its flat side. If there were boulders of thig size in the chonnel they
would undoubtedly have kelp on them. Floating lkeclp 1s frecuently seen
here but I saw no live kelp. A careful loolktout was always kept for kelp
in this locality and pileces about which I was in doubt I investigated.
One piecc that appeared to be growing was not investigated for several
days and was noted in the sounding record. It was searched for later and
could not be founde Floating kelp could usually be seen for over 100
meters and I do not believe that a2 single plece grew in the channel over
this bar during the past season.

I was outside, running over this bar = nuwmber of ftimes when
the sea was very heavy. On no occasion did I see as heavy a swell here
as I saw on September 25th. This was about twenty seven hours after the
wind had been blowing sixty miles an hour from approximately Southeast.
"he sea in the locality of Icy Bay was extremely heavy from the Southeast.
Sorme of the larger seas were combing somevhat. The wind was nearly calm.

The "VWILDCAT" ran out the center of the channel as closely as
passibles I could not take fixes because my signals were blown dovm and
it was too rough but I am confident that I was not far fron the center of
the chennel. Several of us kept a careful lookout for brezkers but saw
none except those described on the bos t sheets. The sea was go heavy that
from the low elevation of the "WWILDCAT" I could not gsee clearly and with
certalanty nore than about two miles.

There are four inked notes, numbered with ZRoman muwmerals, on
the 1:20000 boat sheet, which describe conditions on the Fast and Vest
parts of the bare. Woe II 1s the only one of these referring in particuler
to what I saw on September 2Bth. The sea was without doubt lumming up
in the locality of that note-and I wouldn't have cared to run throush
it with the "WILDCAT,.," I did not see it break there.

The area off the West spit where note lo. I is found undoubtedly
brealzs at times depending on the conditicn of the sea and tides Those
acquainted with this locality before the survey wes made inform me thaot
their doubts about there heing a channel into Icy Bay were ceused by the
fact that they could see bregkers off the West spit amparently extending
as far ag they could see.

On the Zast side of the chammel vhere note No. III 1s located
there can be no doubt but that the sea brealls on low water before the
swells reach the size of storm seas. Judging from the way it was lwmping
when I was in this locality I believe that the water shoals to nearly

YW

three fathomse



From this point inshore towards A Pyra, approximately in th
area covered by note Nol.IV there are breakers. They do not brealr in
ordinary Swmmer weather but will brealt in the heavier Swmer veather
when the tide is low. It does not brealr in a constant line but from a
nosition approximately two miles, magnetic Vest, from position IV, I have
seen the sea luming up in an unquestionable manner or bresking, from

pproximately the position of note III at variousspots not widely sep-
arated, 2ll the way to the beach in the direction of A Pyra.

A figherman from Yakutat informed me that he had seen kelp in
a2 position which I should judge from his descrintion lies ome half to one
mile true South of A Pyra. I never saw any live ¥elp here or clsevhere
around Icy Bay.

Between spots 170s.II and III is a channel over the bar into
Icy Bay nearly three nautical miles in width which, both from the sound-
ings taken and from the observations in extremely rough weather, I am
practically certain is clear of dangers. Outside the bar I have never seen
any indications of dangers although I have been South and Zast of the
Southem extremity of the bar in very rough weather.

Sziling Directionse.

I have never aporoached Icy Bay from the Vestward on the vwater.
For running coastwise undoubtedly the Robinson l'ountains, vhiek are not
o the chart at oresent, would be of value. The fact that there ic a
range of mountains from two to five thousand feet high just Ilorth of the
shore line should be indicated on the chart even if the positions of the
pealks are not knowne

In approaching Icy Bay from the Eastward 2 vessel should not
approach the beach. I was informed by the Captain of the halibut boat
"PIOIFTR" ,whom the Superintendent of the Yaikutat cammery said was un-
usually reliable, that in heavy weather a vessel to be safe from breakers
should be at least eight to ten miles off the beach between Taktutat and
Icy Bay. It was his opinion that there are places where the sea bresls
within this distance from the beach. I was also informed in Seattle in
the Spring of 1922 by an ex-Captain of one of these fishing boats, who
sald he had fished the Yakutat banks for years, that there were many
shoal places well off the beach in front of the Ialaspina Glacicr.

In making this run with the "WILDCAD" I usually kept between
six and ten miles off this beach. In heavy weather I kept eight to ten
miles offs I believe the sea 1s more regular and somewhat smoother and
easier to ride ten miles off the beach than it is closer in, in this lo-
cality. At various times and in different places between Point Lanvy
and Icy Bay I have thought that I saw the heavy swells lumping up between
sixz and eight miles off the beache. I have run into YValrutat a number of
times when the sea was lumping on the bar between Ocean Cape and Foint
Lanby. In the locality of Sitkagl Bluffs I have run Into very discolored



vater six to elght miles off the beach. This was apparently from some

stream from the Ilalaspina Glacier.

Launches from Yakutat are said to follow the beach to Icy Bay

from Point lanby by runing just a little outside the line of bresizers
in good weather,

It is very probable that there are other places besidicgs Icy
Say where the lielaspina Glacier has extended out to sea as far ac, ormerly
did at Icy Bay.

Por these reasons I would reccommend & note be put in the
sailing directions advising all vessels to keep ten miles off the beach
between Point lanby and Icy Bay until further surveys are rade,

I did not closely anproach the beach between Point llandy and
Icy Bay but it was clezrly visible on many of ry runs past. It appears
from offshore to be & gravel beach with many boulderse. It is usually at
least severzl hundred feet wide, and to the Iorth of it lies for art of
its length high bluffs and elsewhere wide flats on many of vwhich are grass
and trees.

The top of the lmlaspina Glacier slopes gredually uwpward from

its edge and it generally appears to be covered with wmoraine. One of the
earlier explorers reported it first as a plateau and later discovered it

to be a glacier. Ozccasionally a white streak of ice is seen.

A print is attached to my photographic report which shows the
color of the glacier at the head of Icy Bay. From this can be obtained
the limits of the clean white ice. It can be seen from this print that
the Eastern part of the glacler might appear from offshore as being land
rather than ice.

I would reccormend that the chart show what bart of the ice
ig vhite and vhat part is covered with moraine.

In approaching Icy Bay even if the peaks are clouded and St
Elias is not visible, the brilliant white of the Guyot lobe, or Western
part of the llalaspina Glacler forms one o the best landfalls conceivable.

When seen from the Southeast the end of the Robinson mountain
range arparently projects out into the vhite ice of the glacler z counsid-
erable distance. As a vessel runs to the VWest from a position Southeast
of the Vest end of the glacier, the apparent distance whilch this rideoe
extends into the ice shortens. This effect will be noted by comrvaring
prints lics. 26, 15, 16 and 17.

To an observer approaching the entrance to Icy Bay from the
West the end of this ridge would not be distinguishable until he had
brought the West end of the glacier to bear approximately llortheast,
when it would be nearly in line with the Vlest tangent to the glacier's face.



Three different prominent points are available for use in
rumning into Icy Bay on a bearingi the Viest edge of the face of the glacier,
the point of the ridge described above, and the medial roraine at the face
of the glacier about one and one half miles from its Vestern edge. 411
three can be readily distinguished for miles at sea. The end of the Robin-
son Liountain ridge 1s selected because of its greater elevation and be-
cause it 1s less liable to change than either of the others. Zven if there
were snow on it I believe that it could be identified without trouble.

Prom a position outside the bar the general anpearance of the
shore line and the moraine hehind it is not distinctive, The moraine on
the East side of Icy Bay appears as low land but nothing on it stands out
sufficiently to be ldentified. From a low elevation in a position about
ten miles East of the chammel into Icy Bay and eight or ten miles offshore,
the low, barren plain just VWest of the East Yahtse River might be mistalen
for Icy Day if no bearings were used.

20 enter Icy Bay from a point outside tke baor, dbring the Ract
end of the ridge of the Robinson Ilountains which »projects into the glacier,
to bear 29%-O true. Then steer 293° true wmtil the tangent to Point Riow
is abeam, bearing 11939 true. To go to the anchorsce on the est side,
change course at thig point to 30730 true. Steer 30750 true for three
neutical miles until the prominent pyramidical shaped hill just llorth of
the cabin and about 700 meters Worth of the South end of the lov blufs on
the Vest gide bears 284340 true. Thence stecr for thig hill on course 28430
true for l.2 nauntical miles and anchor in eight fathoms, hord or soft clay
bottom, 800 meters off the high water line.

From this position to go to the anchorage 1w Riou Zay steer
28430 true and clear the end of Riou sand spit by 300 meters. When the
tangent to the Eastern side of Riou sand spit is abeam, steer 1440 tiu
for 450 meters and anchor in six fathoms, sandy bottom.

To go direct to the anchorage in Riou 3Bay, continue on th
course 29%-O true until Pt. Riou bears 13930 true, then change course to
28410 true and clear the cnd of Riou sand spit by three huadred metcrs.
Then proceed to the anchorage in Riou Zay as before.

fte Riou is a clay pluff about fiftecn feet high and will a-pear
as the extremity of the land on all bearings given to it excent ot low
vater when at its foot will be a sloping sand beach vwhich will czuse no
confusion. Phe hill on the West side used is the one on vhich A ill is
located. It is very prominent on the bearing used and appears as the rost
prominent part of this point of land showing against the sea or siy.
Salling directions given should reccomrend that the stage of the tide be
consldercd in passiang the cnd of Riou sand spit because the cad of +this spit
is co flat. The elevation of A Hill may be obtained fron the level record
for tidal bench marks.

That there may be no confusion a print showing the eond of the
Zobingon Hountaln range to be used is attached hereto. This nicture was
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taken from the direction of the bearing redcommended ond closely shows
the relative appearance of the edge of the glacier, the end of the ridge
and the medial moraine, It does not show the relation exactly between

the end of the ridge and the mountains in the background. These mountalins
in the Ste. Elias ridge are usually obscured by clouds.

Bearing frourl 15
7iéb fh€;éﬂéxryzzékf L1/7£€ﬁ2
arrow Lornr7s.

4 plen on the chart showing the end of the Robinson ridpe and
the glacier as they appear from the direction of the bearing would be of
great value to any navigator without local Imowledre. The nealls in the
background should either be omitted or put on in such a way as to male it
clear that it is not a range that is being reccormended. If St. Tlias were
shown its appearance relative to the end of the medial moraine might be
misleading at different distances offshore. The end of the ridpe reccom-
mended usually appears more distinctive than is indicated in this v»rint.
The ice is & brilliant white and the ridge for a2 long distance from its end
is barren rock, nrobably shale or sand-stone. From a high bridge I believe
considerable ice would be visible over the end 0f the ridge.

Sailing lines as reccormended are laid out on the boat sheets.
Because of the method by which these boat sheets were made and because of
distortion, slight changes in courses and bearings may be necessary. The
entering course, 295° should be shifted slightly on the smooth sheet so
it will lie on sounding lines,.

The only sailing line run was that from the Vest gide to Riou
3ay and on account of the time available, no bottom soundings were talken
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on thate. The other salling lines would have been run but nmy signals blew
dovn and it was not feasible to rebuild them. The sailing line over the
bar crosses the bar about where I always ran across it in entering or
leaving Icy Baye.

On low tides there is sometimes enough current out of Icy Day
to ecause a moderate swell to lump up in the channel reccommended between
the two spitse It also does this in the channel over the bar sometimes
when the sea is not very heavy. I have noted in the sounding records small
tide rips and -surrent lines in the chammel on the bar,.

Teather.

The weather in Icy Bay during the season of 1922 has been referred
to in @ number of my reports. It does not seem necessary to go Into detail
about it here. Prom Iy 23rd until early in July the weather was gencrally
very go0d. The wind was variable and some fog was blovm into the Bay from
the Test.

In July, Adugust and September we had rmch wind from tie glacier
blowinge from the first guadrant and nearly always dringing rain. On clear
days a haze or light fog sometirmes formed over the lagoon Vest of Icy Bay
and over Guyot Bay. )

It is reported by those naving local Imowledge that a wind off
the glacier often blows toward the South inshore when the wind well off-
shore is either calm or blowing from the South. Ve frequently had Easternly
wind from the glacier and ITorth to Iortheast in Riou Bay when the swell
indicated that it was blowing from South or Southeast offshore.

I consider the information given in ny report on "Conditions in
Icy Bay from September, 1922, to January, 19237 to be very reliable. Zef-
erence to this should De made for information regarding weather, ice and
conditiong in general during this period.

Respectfully submitted,

%%%,/723. V

bed

T, 3. Carmbell,

v «
T

e and G. Ingineer.



HYDROGRAPHIC  STATISTICS, SHEET NO. 1
ICY BAY, ATASKA,
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Date, 1922. Letter Volume Positions Soundings Miles Vesselse.
statute.

LA AR BJ 50 [N N N ] 107 s e 11.0 "‘VII.DCAT"

Juns 26 eseccescsse A eeses 1

" 27 escecssecse B seses 1 escee B2 ecsee 156 asese 15.8 "
" 28 svcescesese C sceee 1 oecese 37 eeess 75 eee 740 "
" 29 ecescscscse D cesee 1l ocees 9 eceee 24 oee 1.6 "
July 12 eseccecccse H XXX 1 ecces 11 escece 31 eee 1.3 "
" 14 seecececscee P oesece 1 eeess 70 eccee 285 ese 1440 "
1" 18 ecsscccecee B o00cee 1 eecee B9 eeeee 203 oee 11,0 u
August 2, eeecssssssse H eevee 2 XX 42 secee 139 ) 9.0 n
" L ceeeescccoe J eecee 2 ooese 116 sccee 425 eee 18,4 n
1 5 S0 00000000 K LR B RN ] 2 L BN N 16 L 2 L ] 55 LN ) 5'0 n
L] W ececsscccos I, oc00e 2 oesesn B ecoee 236 eee 10,5 "
" D ececctccsee M oesces 2 ecece 152 eeece 435 oo 2560 "
" 10 eesecscccse N oecess 3 eceece 84 eccee 2383 e 17 5 "
” 11 ®sccecseese P o000 e 3 seece 14:0 seeee 432 ecee 26.0 "
n 14 eccecccccce Q oe0ee T secce 155 seces B10 oos 305 "
" 15 ecececescee B eceee F seeee 33 sesee 67 eco 4.0 n
" 15 ececccccecs R oecece 4 eoesse 6 eccee BOL oo 11l.5 "
" 16 ecsccsccece S seeee 4 eeese G5 eseee 267 oo 16,0 "
" 18 seeesssecsese T escse 4 scess 40 ecsee 77 aee 80 "
" 19 ecccecvcece U ovcee 4 eeces Al eecee 75 see 8,0 "
" 28 eeecceccece T oecee 4 ecece B3 evece 205 vee 15.6 "
" 30 eccsecscccae [/ os0ee B oseeee A ecece 7 eee <8 t
" 3] eccccccesce X eeese 5 secee B7 secee J0OF oo 10.5 n
Sep’t. ]l ecccccncese ¥ eceee B eesee W3 aceee 248 eeo 9.5 t
n 4 eesccocecae 7 sevee H esvee JFF eeeee 390 s 24,4 "
1" B ecccscecsasAl scece B eeeee 13 eccee 23 eee 267 "
" 14_. ses0ccccsccaBR oecse 6 TR 79 esoee 200 oo 16.5 n
" 18 eccvcecccso(l ovece B oseee A oesess  Loeee - "
" 25 eescessecesID s00ee £ oceee 3] secee 108 oo 7.0 "

Total B9 000000000 0PIGILOICEIOIEOGIEBOIEOLIIBTBIEOPEOLEE . 1872 5504 55406
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COPY 'O FIFELD RECORDS:S

. April 9, 1923.
Division of Hydrogrephy and Tcpography:

Division of Charts:

'Tidg reducers ars approved -in
volumes of sounding records for

HYDROGRAPHIC SHEET 4286
Locality: Ioy Bay, Alaska

Chief of Party: He Be Campbell, im 1922
Plene of reference is Mean lower low water, reading

21t. on tive-stett=nt Rion Bay, Iey Bay.
auto. gougoe ’

For reduction of soundings, condition of records satisfactory
except &8 checked below:

1. Locality and sublocality of survey omitted.
2. Month and day of month omitted.
3. Time meridian not given at beginning of day‘s work.
4. Time (whether A,)M. or P.M.) not given at beginning of day's work.
5. Soundings (whether in feet or fethoms) not clearly shown in record.
6. Leadline correction entered in wrong column.
7. Field reductions entered in "0Office” column.
8, Location of tide gauge not given at beginning of eqch day’s work
9. Leadline correctione rot clearly stated.
1D, Kind of sounding tube used not stated.

11. Sounding tube No. entered in column of "Soundings" instead of "Remarks".

12. Legibility of record could be imbroved

13. Remarks
%&

Chief, Divieion of Tides and Currents.

Q/\{ .@'



COPY TO FIELD RECORDS.

April 11, 1928.
Division of Hydrography and Topography:
Division of Charts: .

Tide reducers are approved in
volumes of sounding records for

YDR 5
HYDROGRAPHIC SHEET 4257

Locality: Yoy Bay, Alasks |
Chief of Party: n 1922
‘Plene of referencg ? an 1“‘?21" water, reading

i ft. on tide staff ? Rion Bay, loy Bay.
auto. gauge

For reduction of soundings, condition of records satisfactory
except &8s checked below:

1, Locality and sublocality of survey omitted.
2, Month and day of month omitted,
3. Time meridien not given at beginning of day's work.
4, Time (whether A.)M. or P.M.) net given at beginning of day's work.
5, Soundings (whether in feet or feathoms) not clearly shown in record.
6. Leadline correction entered in wrong column.
7. Field reductions entered in "0ffice” column.
8. Location of tide gauge not given at begimnning of eqch day’s work.
9, Leadline correctione net clearly stated.
1D, Kind of sounding tube used not stated.
11. Soundzng tube No. entered in column of “Soundings™ instead of "Rsmaxks"
12. Legibility of record could be im}:roved.

13. Remarks.

Chief, Division of Tides and Currents.
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ADDRESS THE DIRECTOR
's, COAST AND GEODETIC SURVEY

REFER To No. 4-DRM

DEPARTMENT OF COMMERCE
U.S.COAST AND GEODETIC SURVEY
WASHINGTON

August 30, 1923.

SECTION OF FIELD RECO:DS
Report on Hydrographic Sheet No. 4257
Ioy Bay - Alaska
Surveyed in 1922

Instructions dated February 23, 1922

Chief of Party, H. B. Campbell.

Surveyed by H. B. Campbell.

Protracted by D. E. Whelan, Jr., W. O. Manchester.

Soundings plotted by F. M. Albert.

Verified and Inked by R. L. Johnstoun.

l'

The records conform to the requirements of the General Instruc-
tions except that the boats head by compass should have been
recorded in degrees lnstead of points according to paragraph

294 of tne General Instructlions for field work. Also the sound-
ing volumes should have contained an index of signals determined.
(See Paragraph 296, G. I.) Otherwise the records were good, and
the recording of W. G. McDonald is worthy of special mention.

The plan and character of development fulfill the requirements
of the General Instructions.

The plan and extent of development satisfy the specific instruc-
tions.

The sounding line crossings are adequate.

The information was sufficlent for drawing the usual depth curves
within the limits of the work. The irregularity in the l0-fathom
curve is due partly to the dropping of fractions and partly to the
slight irregularity in the bottom as mentioned in the Chief of
Party's Descriptive Report. )



10.

H. 4257 - 2

The protracting was finished by the field party but the soundings
were plotted in the office.

There are no sheets adjacent to this sheet except the one to the
north which was done the same season and the junction between the
two is adequate.

Yo further work is required on this sheet insofar as the channel
or bar is concerned. However, if work is done in this locality

in the future it would be advisable to fill in the gap between
the 10 and 20 fathom curves on the east side of the bay and also
batter develop the 10 fathom curve on the western side of the bay.

It is very probable that the kelp shown on top of tne bar is float-
ing kxelp and not live kelp.(See Descriptive Report, p. 22)

Considering the greut difficulty of ths work and the handicap of
the poor equipment, the survey is considered excellent znd the
Chief of Party is to be highly commended for his perseverance in
the execution of the work.

Reviewed by A. L. Shalowitz, August, 1923.



’. COAST AND GEODRETIC SURVEY
D

ADDRESS THE DIRECTOR

DeEPARTMENT OF COMMERCE

AND REFER TO No. 4"DRLI

®

U.S.COAST AND GEODETIC SURVEY
WASHINGTON September 11, 1923.

SECTION OF FISLD RECORDS
Report on Hydrograpnic Sheets 4256a and b.
Icy Bay, Alaska
Surveyed in 1922

Instructions dated February &3, 1l9i2.

Chief of Party, H. B. Campbell.

Surveyed by H. B. Campbell.

Protracted by V. O. llanchester.

Soundings plotted by J. D.Torrey and K. L. Johnston.

Verified and inked by 4. L. Shalowitz and ¥, ii. Albert.

Ll

2.

7.

Tne records contorm to tne requirements of the Gensrsl Instructions.
The descriptive report was unusually comprenensive.

The plan and cnaracter of development fulfill the requirements of the
General Instructions.

The plan and extent of development satisfy the specific instructions.
The surveyed area does not extend closer tnan 4 miles to Guyot Glacier,
only three or four lines of soundings having been carried nearsr to tiae
glacler. As the descriptlive report states that nmavigation in tnis area
is unsafe there will probably be no need to carry the survey further
up thne bay unless there is a considerable recession of the zlacler.

Thne sounding line crossings are adequate.
Toe inromation is sufficlent for drawing tne usual depth curves.

The protracting was done by tne fielu party, out tue plotting of sound-
ings was done in the officse.

The junction with the adjoining sneet is satisfactory.



H
]

R

~

J——

10.

H. 4256 and ©- 2.

No further surveying is required witnin the limits of the sheset.

The character and scope of the surveying are excelient. In view of
tne difficult circuastances under wnich it was done, it must be con-

sidered a most commendable plece o1 work, The field drafting is
excellent.

Reviewed by 5. P. Bllis, September, 1923.
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DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY

HYDROGRAPHIC TITLE SHEET

The finished Hydrographic Sheet is to be accompanied by the
following title sheet, filled in as completely as possible, when
the sheet is forwarded to the Office.

U. S. Coast and Geodetic Survey.
1o A%
. 4256 —
Register No. ...~ 7.~
State . JTerritory of Aleska .
General locality

Tocality . . Icy Bay

Chief of party . . .H. 3. Campbell .

-t

Surveyed by Jile B, Cuuptell

Date of survey . . .oung = Septenter, 1822.
Scale . S lQ.,0.00.. .
Soundings in . . . . .ot rlotted. .

Plane of reference .LLV. (3.6 ft., computed by W.0.M.) .
Protracted by #elele. . . Soundings in pencil by

Tnked by . . . . . . . . . Verified by . . . . . . .7.

Records accompanying sheet (check those forwarded):

Des. report, ... Tide books, ... Marigrams, ... Boat sheets,
..b. Sounding books, . Wire-drag books, ... Photographs.

Data from other sources affecting sheet

Remarks:
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