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Pebruary 26, 1923,

Yemorandunm to Chief, Division of Charts:

Attached is a copy of a letter addressed to Lieut,
H. B, Campbell regarding the errors to be expected from methods
used in locating his triangulation stations in Icy Bay, Your
attention is called to the estimated error in geographic position

of station South Base upon which position the triangulation in
Icy Bay was based,

As requested in your memorandum of February 13, 1923,
the field computations of fhe triangulation in Icy Bay have been
checked by this Division,

o

Assistant Chief, PDivision of

Geodesy,



Copy for Div, of Charts,

rebruary 26, 1363,

o ideus, H, B, Campbell,
U, 8§, Coast wad Gecdetis survey,

Through:  Inspestor, Cosst and Goodetic Jurvey,
08 purke Puilding,

Jroms .. The Diveetor,
Gubjeat: Heport on Urisagulstion ~ lay Bay,

1z assordsnee with the request contaised ia your
repors on e trlasgalation in loy BSuy during 1R, I am send~
iag you herevith su estisate of the asouresy of the positions
of the triangnistion stations established,

2. The geodetia positioss depend wpon the position
of fouth 3ase whioh was determined by the mathematliosl solution
of the three point problem, the obserwations belag wpon M§, 58,
Elias, Mt, Cook aod MG, Ceattle, These fhree penis were deter-
mioed from weak intersestion vagles, acd nmo doubt the sbserva~
rdons were mude npon vather indefindite polnte, In the adjust~
mente the dlreotions received very lexge sorrections, 485" on
M, ot, Bliss, Z1” on Hs, Coolk, and 41" on S, Seattle, The
sryvor in the positions of these three polats le mo doubt ip-
sreased by the fact that your obssrvations in 1922 were taken
upon these pesks from & differest mummrmma
they vere origioally determined, There is, jhexs

siderable uncertainty as %0 whether She LLERGNEd poists ob-
served upon in your obserwaticans were tie duce as those observed
upon whas the peaks were logated,

s, Taking these fasts into consideration, snd alse the

distanoe of South Base from the objeots observed upon, it is
bellieved that if gouth Base ie decermined within less than

mile of its true position thet this scourssy is asoldenthl,
Consequently, i% sbould be oconsidered Shat until & better tri-
sugulation oonneotion is made that the work im loy bay ie on &
independent datum rather than on southeast Alagka Datum,

4, 1 realise the fust that the determisstion of the
podnts in loy Bay is the best that could be mede under the ol
oume Sanges, sssuming that the position of Youth Dase Lo ccrrest,
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M. Leff, Aid, Topographer.

By H. B. Campbell, H. and G. E., in charge.



DESCRIPTIVE REPORT OF TOPOGRAPHIC SHEET "A",

S.Base - latitude 599 52' 21".49 Longtitude 1419 27! 09,34
Magnetic variation, mean of 2_.values this sheet =~ 300 19',5 B

The work on this gheet was started as soon 2s posgible after
our arrival in Iey Bay, to enable the party to begin the hydrography. It is
done on & scale of 1:10000 with no projection. We neither had a position nor
an azimith at the {ime this sheet was being done. Positions of triangulation
signals were plotted by computed distances on directions that were laild out
with an alidade in the field and in some cases by computed angles. This sheet
ig transmitted to the office with no projection because it is believed that
ons can be fitted there betier than here. M.Leff, Ald, was the topographer.

This sheet includes most of the shore line of Iimportance on
the Bast side of Icy Bay and the outside coast line for about four statute
miles Bast of Icy Baye This shore line forms the Southwest corner of the great
flat or bench lying between the foot hills of the St. Elias Alps and the Gulf
of Alaska. This flat extends all the way from Icy Bay to Disenchantment Bay
and the greater part of it is covered by the Malaspine Glacier.

This glacier does not at present discharge ice into the sea
at any place except in Icy Bay. Its edges have receded from the beach line
in most places, probably more just Northeast of the locality of this shaet
than elgewhere.

The sandepit which protects Riou Bay from the sea has app-
arently been formed by the action of the sea on the submerged Southwest edge
of the flat mentioned above. True West of this spit the water deepens rap-
idly to the deep part of the Bay and to the South and Fast the shoaler water
on the bar 1ls found. The spit is of sand and gravel, and is very f£lat and low.
On the extremely high spring tide of September 22nd, 1922, it was but very
little sbove the water. At its narrowest place, about 1400 meters Southeast
of A Riou, the sea completely covered the spit for a distance of several
hundred meters on that datee The beach on the outside of the gpit slopes
gently downward. At the end it ig extremely flat and the changes in the
heights of tides make an appreciable difference in the distance it is safe
for a2 ship to approach the water line in passing.

The top and sides of the sandspit are clear of large boulders.
There is considerable driftwood, consisting mostly of logs, tree trunks and a
few timvers, scattered along its top. These are found almost entirely on the
Western part, that is Weat of the part that has been previously described as
being covered on September 22nd. There is more drift to be found in the center
and on the inshore or Northeastern half of this section than there is on the
offshore half. Some of the drift is partly buried in the sand and some heavy
logs have been thrown more than half way over the spit. It geems that this
may be accepted as proof that in the heaviest storms the seas wash nearly all
the way over the spit but have not force enough ordinarily to carry heavy

Pieces beyond the center line of the spite.



On the beach at the extreme head of Riou Bay, near A S.Base,
some small drift is found and & few medium sized pleceg. The Basterm 1000
meters 0f the spit is lower than the rest and is comparatively free of
drift woode. It seems that this may be accepted as proof that the storm
seas wash over the Bastern part of Riou spit with sufficient force to take
with them moderate sized pieces of drift wood.

The Eastern end ¢f Riou spit is at a clay bluff 330 meters
Bast of O Iri. The limits of this clay bluff vhere it approaches the shore
line are indicated on the sheet. It forms the edge of an extensive flat
about twenty to thirty feet above sea level.

For a distance of about 1000 meters along the shore line East
of the Eastern snd of Riou spit, the high water 1line is formed by the base
of this bluff. For its Western 550 metfers this bluff is steep and the seas
break against it. It is graduslly being eroded and its edge is best avoided.
Its height here is about thirty feet. The clay is hard and compact. Large
chunks of it sometimes become detached and slip into the water, where they
retain their form for some time. In this leecality the top of the bluff has
a low, narrow, and irregular fringe of alders. The remaining 450 meters
of this bluff high water line has at its base a flat sloping gravel beach
which bares at low water and which permits one to pass a.%oot along it.
There are also mumerous gullies and easy slopes in %ﬁ'r;s:qc W which permit
one t0 climb or descend it. The bluff gradually decreases in height to the
Eastward and more sand and gravel moraine 1s found on it. Directly behind
this part of the bluff the alders are denser than farther to the West and
oxtend farther inland.

At the paint previously mentioned, 1000 meters along the beach
Bast of the Bastern end of Riou spit, the bluff leaves the high water line
and goes inshore. Bast of this point the high water line is formed on a
gravel beach which contains a great many hard heads or small boulderg. The
bluff as it recedes from the high water line becomes much lower and is but
a fev feet in height behind the two lakes between this point and O Tall,
marking the limit of the alder growthe. The two lakes just West of © Tall are
shallow and usually brackish being just above the level of the spring tides.
Behind these lakes 1s a demse growth of alders.

O Tall is located on 2 smell area of land that is slightly
higher than the surrouwnding beach and is covered witnh bushes. o the Bast
of O Tall the broad sand beach contimues as far as the shore line wasg sur-
veyeds The nature of the land behind the beach varies somewhat, North of ©
Tall is a bare flat which extends inland. This flat is zbout at the level
of the high spring tides and a good deal of it will probably cover on the
highest tides of the year. There are a fev small sloughs or depressions in
it. Its surface is of mud and occasional ounterops of gravel indlcate that
the nud is but a surface deposit of silt. This clear flat extends inland
for gbout 1000 meters and then narrows and divides, its branches being lost
in the gravel mounds and alders.

Bast of this flat for about 2200 meiers there is a dense growth
of alders and willows on a glacial moraine deposit. But few elevations were



determined. In general the elevation of the tops of the trees in this area
is between fifty and one hundred feet. This growth extends inland for about
two miles. On the Southeast cormer of this growth O Frog is located.

To the East of O Frog is a wide mud flat extending far inland
behind the strip of sand beach which forms the shoreline. Most of thig flat
is covered by a deposit of fine silt such as is carried in suspemsion in
glacial streams. There are some places in vhich the surface 1s of gravel.
On its Western part the ground is solid to walk on but would be somevhat
sticky in wet weather. This flat has on it scattered growths of small bushes
and a very little grass. For the most part it impresses one as being a clear
flat extending to the RBagt to the locality of the‘f;-Ya.htse River. The benks
of this stream arve wooded in places. The;Yahtse River is glacial, carries a
great deal of silt in suspension and is very swift. I do not know for sure,
but T do not believe it ig fordable. The native who traps this section re-
ports that he keeps o cance for crossing.

From the lake 200 mefers West of O Tall a small stream runs Bast.
It is very small and the tide backs up it for some distance. 300 meters
Bast of OTall-it is joined by another small stream which drains the flat
to the Worth. From thig junction the gtream flows BEast in a depression of
the beach for B00 meters where it empties into a slough. The beach traversed
by this stream is of fabrly soft sand with a silt deposit in the stream bed.
The bed of the stream from‘its junction to where it empties into the slough
occuples a fairly wide depression in the beach. The sides of this depression
have gentle slopes. :

The slough into which this stream discharges is tidal in char--
acter but carries alse the water from the small stream just East of @ Frog.
At low water this slough may be waded without difficulty as then there is
but 1little water' in it and the bottom, though of silt on the sand, is not
dangerously soft where noted. It waes noted that in making the trip to the E
Tahtse River the native who traps this locality crossed this slough near
where the vhale is stramded and went down the beach line.

The bed of the small stream which empties into this slough
just East of O Frog is very level for some distance. A short way from its
mouth, about a mile, there is more current and the water is very good for

" this locality, being elear and fresh.

From the locality of © Tall to the Bastward the low water &ine
is dotted in. The outside of the beach slopes dowmmerd gradually and the
sea breaks a short distance outside the low water line, indicating that the
downward slope continues, for some distance at least, offshore. No breakers
were noticed at any distance off this beach. Farther to the East, off the
mouth of thef‘Yahtse River, there are apparently extensive submerged flatsg
built out by the glacial stream. The breakers on this flat are extensive
and can be seen from the West for a long distance.



The shoreline on the inside of Riou spit has a generally
wiform slope to the water somewhat steeper them that on the outside.
The beach is usually of hard or soft sand or of gravel. From the high
water line the slope is quite gradual to the low water line just out-
side of which it usually drops quite steeply to the depths of the Bay.
Near its Bastern end the spit is not only lower but fiatter. The head
of Riou Bay in the loecality of A S.Base has s wide sand beach with very
shoal water off it. Behind this sand is some gravel with a few small
boulders; this is just back of the high water line. About twenty meters
behind the high water line at the head of Riou Bay lies the foot of a
steey slope which rises to the flat on which A S.Base is located. This
bank ¢an be climbed anywhere on this side without difficulty and there
are some places where the slope is very gradual, as in the small stream
bed and on the sides of the mounds. The location of thls bluff is indi-
cated by hachire lines on the sheet.

Worthward along the Bast sheore of Riou Bay the flat sand
beach contimues for about 1000 meters North of A S.Base. 880 meters
North of A S.Base on the edge of the bluff just behind the high water
line is a dock site stake, the position of which is shown on the sheet.
It is believed that the dock site was staked for the Alaska Develop ment
Syndicate. Bighty meters West of this dock site stake is a large boulder
which apparently has been deposited there by the ice. It lies between the
high and low water lines and projects about three feet cut of the water
at high tide. It is of use as a landmark. Just North of this dock site
stake there is z high water slough extending into the low rmd and sand
flat. Into this slough a small creek empties which drains the flat lying
in the locality of the base line. The head of this creek is on the flat
South and Vest of A N.Base. The country here is level and there is a flat
divide, to the Bast of which a ereekx runs Bast and approaches the outside
shoreline just East of @ Tell. Near the high water line the water in thi
creek is not much good for the highest tides flood up it and cover a great
deal of this flat, £illing many of the water courses. On the extrems tides
& grest deal of sea water floods back through this slough into the many
small water courses that run a1l over this part of the Tlat.

To the North of this slough the shoreline continues to be of
sand but there is no bluff close behind it. After a moderate rise of a few
feet from the high water line it continues flat and,near the sea,quite bare
for several hundred meters inland. I have walked over most of this flat
and although in many of the stream beds the mud is quick for small areas
one can cross without difficulty nearly anywhere.

Wine hundred meters North of the dock site stake and four hun-~
dred meters -offshore was located the first of a number of large boulders
vwhich are found near the beach from this point Worth. This boulder is
awash at low water at which stage of the tide the water is about ome
fathom deep there. From here North these bounlders are found in increesing
numbers. Those noted were cut in at low water with the plane table. These
boulders are numerous and those located are mostly within the one fathom

gurve, They must have been left there by the glacier as it :jeceded becauwe



icebergs large enough to carry boulders of this size could hardly get as
c¢lose inhshore as these boulders are found. In landing on this beack with

a small boat, if there is a swell running, care rmst be used to avoid these
bonlders. '

About 500 meters Worth of © Bow are found the first of = nmum-
ber of small lskes which lie close to the beach. The largest two of these,
one just Worth of © Brow and the other 500 mefers Worth of A Ridge, lie on
the flat beach, being barely above high water. I 40 not believe that these
lakes are fit sources of fresh water. I tasted one of them and it was quite
fresh but I believe that 2 certain amount of galt water rmst get in them
on the highest tides and during the storms. Behind these lakes is a very
irregular moraine deposit, between some of the mounds of which lie other
lakes. These usnally have neither inlets nor ountlets. This leads cne to the
conclusion that they are fed from ice under the moraine.

To the West of the lakes in this locality lies 2 large reef
which extends well offshore and to which I gave the name "Moraine Reef™.
With a moderate swell rumning into the Bay there are a number of breakers
on this reef -and cuts were taken to some of these with a plane {table from
this shore. Directions and vertical angles were ftaken with the alidade
and as most O0f the reef falls off the sheet these cuts have been plotted
on the boat sheet and the limits of the reef, which were not determined
by sounding, are roughly dotted ine

The general chiracter of this beach continues the same as far
Hortk as the Northern end of Moraine Island. There is a flat sand beach
of varying width from the high water line back to the base of the mounds
of moraine which are usually quite steep. From the high water line to the
low water line the bheach slopes usually moderately sharply. The sand is
" usually soft and generally clear of boulders. A small boat could be hauled
" to the high water lime in most places without difficulfy. The sea some-
times bresks against this beach sufficiently to make -small boat landing
wet workk and dangerous where there are off lying rocks. These rocks can
usually be avoided with care.

The pass between the South end of Moraine Island and the main-
land bares at low water. There are some boulders between high and low
water here and care should be used even with a small boat in going through
this pass if there 1s any sea rumning.

Moraine Island is of sand and gravel moraines. The hills on it
are bare except for a very little grass, and they appear from the South
and West to be flat topped and barren. The sides of the hills are generally
very steep. On some parts of the beach, which is of sand and gravel, a
great number of boulders are found. This is especially so at the Northwest
gorner of the Iglant. The inshore or Bastern side of the Island is prac—
tically clear of boulders. The slopes of the hills on the Fastern side are
more gontle than those on the West. From the East the hills can be climbed

without difficulty.
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In the bight behind Moraine Island are found two small
islands of gravel moraine. These appear as barren gravel heaps with
gquite steep sides. The low water line ground the Western one of these
two islands extends 150 meters to the West of the high water line. This
is of considerable importance as this bay will be used to some extent as
an anchorage and the sounding has not been done.

The beach in this bay is of sand and gravel; many small
boulders being found. It is gemerally quite narrow as the bases of the
moraine mounds’ on the shore extend nearly to the high water line in

many places.

In the extreme Eastern head of this bay is a small fresh
water stream, which is the seepage from two lakes 2z few hundred meters
inland. Fair fresh water may be obtained here by dipping it up.

The moraine deposits behind this bay are very rugged and ir-
regular. Thelr appearance from offshore as well as from a short distance
is s0 confusing that they have.no value as landmarks. There are no features
apparent on any of them that would enable a person to tell one from another.

' The sand and gravel beach comtinues Northwerd to the end of
this sheet without any changes in its nature.

The character of the 1land on this sheet except near the shore

line is shown on the sheet by pencilled notes. The s0il as a rule consisis

of either sand and gravel or mud. Where it is not sand and gravel it is
usually a thin deposit of silt on top of sand and gravel. The limits of the
alder growth shown by my nctes on this sheet are approximate. No doubt
this growth is rapidly extending itself. In many places scattered groups
of alders are found. The nature of the land is of little importance to
navigation or for any other purpose. The moraine is in nearly all cases

50 irregular and, indefinite as to be of no use. The plain which lies on
the BEastern part of the area covered by this sheet extends in the direction
of the East Yahtse River apparently as far as that river.

The bird and animal 1life on this side of Icy Bay is about the
same a5 that on the West side. There are some ducks, geese and a few white
swan. Bear tracks are sometimes seen but the party saw no bear on this
gsides There are repcrted to be goat in the ridges behind the glacier bub
it seems that they would be prac¥ically inaceessible there. Fox were seen
on this side of the Bay and.tracks that were possibly wolf or wolverine,
possibly both. There are probzbly marten, mink and weasel on this side of
the Bay as well as the other. No one has ever crossed the lower part of the
Guyot Glacier, although it has been crossed behind the Robinson Hountains
before it Becomes crevassed, and I do fot believe that animal life ever
crosses from one side of the Bay to the other.

There were but few bérries found on this side of the Bay. There
are stravberry plants on some of the flats but only a few berries developed



this last season.

The East side of Icy Bay is trapped by an Indian from
Yakutat called Kyak Tome. Practically no information of value could be
had from him. He is firmly convinced that he owns this section. He
has & camp on the East bank of the EBast Yehtse River. 1 do not know
what sort of a camp it is but as he usually comes to Icy Bay in Sept-
ember or October by boat and stays until February, there is probably
some shelier. During the February freeze up he walks to Disenchantment
Bgy on the West side of which he is met by a boat from Yakutat.

1t 2 ,'/7':6, B poen Pl e Tt
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" STATISTICS FOR SHEET "AY

Shore ling seeecmmcmeememmeee 17 stat. mi.
Shore line of poends, sloughs, etc, 4,6 "

ATO8 eccrcccmmnmnmn e e 22 g, mi.
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TRIANGULATION STATIONS on Topographic Sheet A" - 40O

Bank §9- 55 07.03 (247.¢)

Black §G-83 -6 - (1H49.4)
Isle $9-57 - 37227 (1y3u)
North Base  59-v1- ¢y.1) (15€72.4)
Pyra - §Ey1 04 (gdg.n)
Bidge - sq.5u4 5.0 (594)

Riou - S9-53 - 29.8¢ (Gqr4.1)

South Base ¢9-vr- 2049 (CLg)

P -23 -(254 (2g1.1)
(4t 21~ a2 873 ( 34.3)
WYy~ 22466 58 (§61.3)

pd - 233733~ (s61.0)
(g -27-10.47 (153
tg( ~2 ~08233  (124.3)

ff -~ FE-p3. 40 ( o 3.0)
fut- 22-0%-3d (1u4s.3)

PLANE TABLE LOCATIONS on Topographic Sheet "A"

Bold 54-54 - (1033m)
Bow §9-€3-  {ngem)
Brow SG-SH~ (16o)
Done §9-$+ ( 311)
Eng - 5983 (14g0)
Flag $6-¢ (G616
Tlat 54-51 {2y2)
Frog §9-81 ( 1301)
Hill $9-83 (17
Let 5G-8Y (74)
Sole §9-5Y (556)
Tall §5-51 (1478)
Tri 59-51 (718)

Wolf 59-571

(1150¢)

1i-ri ~ (Coom)
je-2s 787 ™)

4i-1s" Ctro)
fi-1>  (§90)
1dr-+F  (gos)
idr -5 (213)
fH(~18 (143)
(di-23 (24q)
gr-ad (168D
TTTRS YRR G ACED)
- ()
14-2"  (g1¢)
tye-x) (s
1424 (86%)
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Tne finished Topegraphic Sheet is to be accompanied by the
following title sheet, filled in as completely as possible, when
A the sheet is forwarded to the Office.

U. 8. Coast and Geodetic Survey.
Register No. {IUGS ______

gtatw . Territory. of Alaska.
General locality . ic¥ Bay .
Tocality . .Bast ghore
Chief of party .HsB.Campbell, He and G.Engipeer
Surveyed by . JM.Leff, Ald,
Date of survey .Jung and July, 1922, .
Scale . 1210000,
Heights in feet above high water.
Contour interval . 20 . feet.
Inked by . . . . . . . . L‘ettered by .
Records accompanying sheet (check those forwarded)‘: Pho‘ggfgraphs,
Descript;’.‘ﬁx report, Horizontal angle books, Field c%nputations,
Data from other sources affecting sheet RGPO..I't. on .aiI'_PlaIle.

lending £ields,

Remarks: £



