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» DESCRIPTIVE REPORT
FYDROGRAPHIC SEEBD No... 304
SEIP CREEK TO MATANUSEKAX RIVER,
KNIK ARM, ATASKA.

There is a peculiar interest attaches to Enik Arm just
at present, at least to persons whose interests snd welfare
are contingent on the development of Alaske, because of the
probability that the contemplated Government rallroad will
paes through that region. That this interest has been
accentuated and concentrated on this locality is due to the
fact that the Alaska Englneering Commission have made their

neadquarters at-ﬁéi§79¥eek-and are extending their surveys

from that point

It is scarcely within the province of this report to
enter into a detailed discussion of possible routes for this
railroad. It does, however, seem to me eminently proper to
give to this, as to all bdranches of goverﬁmental or private |
activity, such considerstion as to their relation to this |
Service as will ensble us %0 keep in advance of sny demand
fbr information which may be msade upon us. For this resson
I feel justified in expressing my own opinion, (an opinion,
however, based solely on my own observations and study of
conditions), that if a railrosd is btuilt, it will follow the
south shore of Xnik Arm and thgt Ship Creek will be one of
the most important tide water points on the line- certainly

for construction and very possibly as a Permanent shipping




point as well, 4As to congtruoction, the reasons for this
statement are obvious. It is conceded that for a road in

this region the two possible terminals other than Ship Creek

.
i
- .A._Mm‘uw-nx«j

itgelf are Seward snd Passsge Canal. For purposes of con-

struction Ship Creek possesses decided advantages over elther

of the otners. Passage Cenal, in fact, need not be considered

at all, since it is out off from the remginder of the route

by high 1and which must be pierced by a ftunnel some miles in

length. mhe advantages of Ship Creek over Seward are,

Firsh:- The former has unlimited space for the storage of
supplies and equipment;

Second: - That from there work cen be carried in bvoth directions
similtaneously; and, | '

Third:- That it ié the nearest avallabls tide Watér point to

the Mﬁtanuska 90&1 fields and, ebviously, the first work dqne'

would te to carry the road through to these fields in order

to obbtaln coal necessary for subsequent work.

As to the suitability of Ship Creek as a permanent
shipping point for this cosal, conclusions are not so obvious.
There is much to be said on both sides of this question.

48 already stated, Ship Creek has unlimited room for terminal
facilities; the haul is about 55 miles less than to Passage
Canal and 100 miles less than to Seward. Ship Creek,
moreover, possesses the advantage of unlimited anchorage .
room except in so far as its waters may be obstructed by ice -
during a portiom of the year, whereas the area availeble for
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this puipose’both in Besﬁrreotion'Bay'and Passage Csnal is
extremely limlted.

on the other heand, _there will undoubtedly be a portion
of the ysar when navigation in upper Cook Inlet will be impeded
by ice- (This question of ice ‘will be discussed in detail |
later in the report)-,and the distance from ports in the United |
States to Ship‘Creek‘is greater than to either Seward or Passage
Canal. This latter ebjection,.however, seems to me of 'glight
importence, since, as long as 1t is gasured that the railroed
will follow this route, this section will attain to an impor- ]
tance which will‘compel vessels on regular Southwestern Alasks
routes to call thers irresﬁeetive of whether coal is shipped
out or not, whizde to vessels carrying coal alone the slight

extra distance would be of no importance,

In view of these facts, it seems plain to me that 1f $he ,gi
[

route finaizi chosen for $he tailroad be the one to which the o
g ‘ _ r

present Commission geem inclined, Cook Inlet during the next

few years will be the soene of traffic much more extensive than

any other part of Southwestern Alaska, and ooneequently, that

the need for aocurate ena detailed charts and for extensive

J.
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alds to- navigation will be correepondingly inoreased. e
Boaauge 0f th@ unusual importance which, for the above.
reasons, is attached to. this reglion, a speciasl effort was made
to obtain gll possible information which could be utilized by p
this Service. Much of the information obtained applies to . f.i

av g ‘
Fydrographic Sheet No~2?% .., covering the resurvey from
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Ship Creek to Fire Island. It was not, however, included
in the report on that sheet, as it éeems to apply more
particulerly to this one, and to gife the same information
on both reports would be a neadlesairepetition. In consid-
ering this report, therefore, the reasder should bear in mind
its application to the Fire Island sheetl.
The resort is divided into two general parts:-
First:- General information about the region, such as would
be useful in compiling sailing directions, etc., and,
Second: - Information pertaining particularly to the survey
itself.
The former is glven first, as the informatioﬁ there fur-
nished will throw light on details of the survey which might
otherwise be obscured. /

GENERAL STATEMENT:

Upper Enik Arm is an estuary having, in
exaggerated form, the characteristics of such bodies of water.
At its head are two rivers of considersble size, the Matanugks
and the Enik which, flowing through soft alluvial soil snd -
gided, at least in the case of the Knik, by glacial action,
garry down large guantities of silt. To the action of these
streams sre opposed the forces of a tide of exceptionally
greal range, a range aftaining a maximum of about forty feet.
send giving rise to currents with a velocity in places olose
to seven knots, \ |

The result of such an opposition of forces is that
¥nik Arm, from a point five miles above Ship Creek to the

head of the arm, is one vest mud flat, in places bare at all
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times, except on one or two Qf the highest tides of the year;
mostly baré at half tide and entirely bare at low water except
for locel depressions or irregularities in those areas which,
on higher stages of the tide, might e called channels.

On the south side of the arm the shore rises in a dbluff
throughout the entire extent, except in the vicinity of the
streams emptying into the arm, which are bvordered by marshy
areas of small extent. The land is from 50 to 150 feet high,
rollbng hills extending back to the range of mountalns which
separgtes Knik and Turnagain Arms.

On the north side the lend is rolling for miles back
from the shore, so much so that Mount'McKinley, 150 miles
avay, Seemns to rise out of a level plain. The upper part of
the arﬁ is bordered by an extensive area of marsh. \

On both gides the geological formation consists of soft
earth or gravel of glacial rafher than aqueous origin, if one
may Jjudge from the latge boulders found imbedded therein.

At only one plsce is there knc@n to be any outcropping of rock
immediately adjacent to the shore. This is at 0ld Enik on
the south gide of the arm, Just below the mouth of the river,
whére are found two small rocky bubttes. |

CHANNELS: ’
4% the present writing these may be grouped under

two heads- the main channel up the arm and the various second-
ary ones leading from the different streams at the sides.
From the clear water agbove Ship Creek the main chammel Ffollows

the shore of Goose Eay to the vicinity of & Crow, then leads

diagonally across the arm toward the buttes at 014 xmnik,
5




It holds this direction for about seven miles to a éoint
abreast of Fire Creek, where it lias a little over a mile off
shore. Prom this point it parallels the south shore, keeping
about one and one half miles off until it reaches the Eklutna
River, where it sgain leads towards the two vuttes, passing
close to the south shore until just before the buttes are
reached., It then leads scross the arm to the north shore,
passing east of the smell marshy igland opposite the buttes,
and so FTollows close slong the north shore into the river.
This is the only chenusl which can.be followed thé entire
distance through the flats into the fiVer. The sheet will
show indications of others, and may not clearly show (the
soundings are not yet reduced or plotted as this is being
written) that they are merely blind leads, but such is known
tc be the casse, both from our own experience and observations,
and from information obtained from others familiar with the
locality.

The various secondary channels require but the briefest
mention. These are formed Ey the various streams at the sides,
tut flatten out and disappear as the strength of the current
is dissipsted in the open waters of the arm. The channel
which follows the south shore is of this character. Good
water may be carried as far as the palisades,.but this
channel ends just asbove A Finis 2. The channel to Rnik
follows the main channel to A Crow; then leads close along

the shore to the town.

In ¢onsidering this subject, it should be borne clearly

6
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in mind that what are here called chanuels are such only at
or near high water. All navigating must be done on tide,
partioularly in the upper &rm, and the launch which lingers
long in that locality after the tide begins to fall, will
£ind itself stranded to wait for the next high water.

The yuestion of the permanence of the present channel
ig of the greatest importance, and a apecial effort was made
to0 obtain all possible informatiog on this subject. To
vr. G. M, Palmer, storekeeper and poatmaster at Enik, I am
indebted for the following information on this suﬁﬁect.

Mr. Palmer has been in this region for about thirty years,
and during mich of that fime kept a journal in which he
recorded much interesting information regerding meteoroleg-
jcal ¢onditions, prevalence of ice, «ud locality of clisnges
ir the channel. Persdnally, I place particular confidencd
in the information furnished by Mr, Palmer, since he alone
of sll the men interviewed, seemed to be unprejudiced in his
statements by s wish to mske them as favorable as possitle,
in order to throw no possible impediment in the way of the
railroed passing through this region. Mr, Palmer states
that these channels are constantly chenging and that the
changes are of two kinds:

Pirst:- There is a gradusl change which is going on all the
time- channels deepening in one place and filling in in
another or shifting slightly inlposition, the amount of this
change dependihg upon the amount of rainfall in the basin |

drained by the various streems emptying into the arm. Thig
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change would Le but élight for sny one year, but extending o

over a period of years, its effect is to makgfg%?gérences in

the channels. At present, he states, the channel leading to

the town of Xadk is filling in rapidly.

Second:- The srm is lisble to be visited by a flood of
copsiderable proportions which, in a few hours,

will change its entire configuration. These fldods have

their origin in g large lake drained by the EKnilk river.

It seems that there are two glaciers on the upper resches

of this river, or possibly that the one large glacier

located sbout as shown on the chsrt, has broken in two.

Retween these two glaciers lies a lake sald to Le quite as

large as Knik Arm itself, the lower glacier forming a dbarrier

which dems up the water. Mr, Paluer states that this lake

was visited by a prospector of his acquaintance who described

it to him, and that the report was confirmed by two other

prospectors who later visited it 1ndependently.

About fifteen yearas ago the waters of this lake burst
through the ice barrier whish confined them and flooded the
arm. Previous to that time the chsnnel up the arm had
followed the north shore until up to or a little above the
pregent town of Knik, then turned towgrds the center of the
arm, which it followed to the river. The debris carried
down by this flood entirely filled up all channels, so that
the present ones have been out since that time. The Indians

of this region #tate that these floods are liable to ocour

8
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about every fifteen or twenty years.

ds g Purther indication of the extent to which changes
are teking plsce in this arm, it is interesting to note Mr.
Pelmer's statement that twenty years ago the present flats
on the north side of the srm opposite Fire‘Island, did not
exist, the chennel at that time being close along the north

shore to the mouth of the Susitna River.,
TIDES AND CURRENTS:

The predicted masximum range of tide at
Ship Creek is about 40", . Fne greatest range actuslly
observed by this Party was 36.0', but these observations'
were not teken during the period when the highest tide of
the year might be expected to ocour. 4 note just received

from Mr. Bades states that on August 24th, with calm weéther

and sﬁooth sea, the high water reached a point 1.886' higher
than the highest tide observed by the "EXPLORER". This

tide, therefors, would resch 38.0' on the staff. Simltaneous
observations showed that the high waters occurred one hour

and ten minutes later at 0ld Knik than et Cairn Point. Thé

difference tetween Ship Creek and the town of Knik is said
to be one hour.

These tldes give rise to currents of considerable veloc~-
ity. Observations taken by the EXPLORER st the anchorage
show & maximum of 4-1/2 knots per hour, and since the
anchorage chosen for the EXPLORER was always one where there
would be the least possible current, it is fair to assume

that they attain a velocity at times of et least five'knots

in the channal. The strongest currents encountered were

along the north shore just above Goose Creek, where they
nove _
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attain an estimated velocity of at least seven knots. It
was impracticable to take observations in this vicinity,
however. On one occaéion the launch attempted to anchor
here, but could not hold on against the current. This,
although Goose Bay is the head of mavigable water in_the‘arm,
1t is unsafe to attempt ‘to anchor there because of the current
and of the limited swinging room, The steamer "General
Hubberd" which, s year ago, oarried up equipment for the
party engaged in carrying from the Matanuska coal fields to
tide water the 800 tons of coal intended for test by the
F¥avy, did indeed land her freight at this point, but she was
in trouble all the time, frequently compelled to steam full
gpeed shead to hold her position, and on one high water was
forced clesr up on the marsh, where the receding tide left
her high and dry. She was later floated without damage,
but her experlience was not such a8 to induce others to follow
her example.

ANCEORAGES:
‘ The anchorage universally used is the one off

Ship Creek, deecribed in my raport covering the re-survey
from Ship Creek to Fire Island. The anchorage commonly
ﬁsed by the EXPLORER during the season was about six miles
above Ship Creek, in the centre of the desep ares which lies
about three fourths of a mile north true from 4\ Genus.

This anchorage was used in order to be as c¢lose to the work
as possible. Otherwise, it is decidedly inferior to the one

at Ship Creek and is not recommended for general use.

10




ICE: _
gn this subject I found it diffioult to obtain what I

considered acourate and unprejudiced information. Most of
the persous interviewed who had been residents in the vicinity
long wnough to have any information to offer on the subject,
seemed to remlize that it would be one of the vital factors in
determining the importence of Ship Creek, and were therwfore
inelined to present the matter in the most favorable light
possible. From what,I could gather, however, the following
is gbout what might be expected:- Considerable ice may De
encountered at any time vetween the last of December and the
last of April, the amount, of course, depending upon the rigor
of the winter. Thia ice forms in the upper arm, is broken up
and carried down by the big tides of the month snd grounds on
the flat along shore, particularly in the basin-like ares
between Calrn Foint and Point Woronzof where it aocumulates;—‘
While it may not attain any great thickness, there is certainly
snough o: it in the strong current to endanger any vessel which
encounters it. On the other hand, there will be?considerable
portidn of each month when the channels are practically.clear,
these times occurring immediately after the period of highest
tides. . The situation may be summarized by saying that the
vessel which could afford to wait for a few days for a favor-
able opportunity could probably reach Ship Creek without
difficulty, but certainly could not count on remaining there
any length of time to discharge and take on cargo, uniess a
bagin were dredged out at Ship Creek %o receive her.

I may add that the Alaska Engineering Commission has seoured

11
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the services of an experienced man who will be stationed at
Ship Creek during the ensuing winter to observe the amount and
the behavior of the ice, snd so inform them more pghitively

as to its importance.

AIDS TO HAVIGATICN:

If Knik Arm attains to the importance
suggested in this report, it will become imperative to have
officient aids established throughout Cook Inlet. To my

mind, these should be~ |

First: - Aflighf on Anchor Point,

Second: - An efficient 1ight and fog signal on the east foreland,

IS O S SNV AU VIO

Third:~ 4 1light on Fire Island, established at Race Point
rather than on the southwestern end of the 1sland,
as formerly.

Fourth:- 4 channel buoy or range marksto serve as a gulde

et e At e MR o o VS e

through the shoals off Fire Island. Yothing, I belleve,
will be required above Ship Creek. There will be but little

traffic through the flata to the head of the arm, and for
that 1little local knowledge 1is neéessary in any csase.

INDUSTRIES:
In this region there is considerable land cspable

of asgrioultural development. A4lready a number of homesteads

gt bkl b Aot i

have been teken up, where agrioﬁlture upon a limited ssocale,
(gardening rather than farming), is carried on. Vegetables

of various sorts snd of excellent gquality, can be raised,

tut the region lsbors under the obvious disadvantage of having
no market for its products, The town of Knik is the metrop-

olis of the region, furnishing suppliea for the mines in the

12 : ,/
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interior, these supplies being carried by lsuncheg up the
Susitns River to Susitna stetion, then by trail sbout éeventy
miles to the mines. Xnik at present, however, is merely &
boom town, Most df the people there have been attracted by
the prospect of a railroad in the vieinity, and es soon as
the location of the road is definitely decided, will unddubt-

edly move to some point along the line.

WE4THER:

During the present summer the weather in Knik Arm
wag the most delightful I have enocountered any where in
Alaska, The days were bright and warm with very little rain,
and that little more like passing summer showers than the
characteristic Alaska drizzle. There was also little or no
wind, particularly above Fire Island. On various occasions
when it would be blowing a gale out of Turnagein Aru, thére—~
would be caim, or only gentle breezes at Ship Creek. This
condition is said to prevail during the summer months/

In wiﬁter, however, conditions are not so good, heavy winds
blow down the arm at times, which winds combined With the
strong ebb tide, would undoubtedly render any anchorage

far from securs,

DETAILS OF SURVEY:

Instructions for this work were to carry
triengulation, topography, and hydrography from the limits
of previous work to the head of the arm, the hydrography being

such as to define the sloughs in the flats to the mouth of

13
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tne Matanusks river and to show the depth which could bLe
carried at high tide over the entire area. The nature of
the work called for in this assignment, while not particularly
difficult, was tedious, due to/the necessity of working
entirely on tides and attended by a coertain amount of risk
because of the strong currents encountered, and of the lack
of experience of most of the officers assigned to the party.
The ship, when gt anchor, required constant watching, as the
gtrain on the cable was at all times severe and sometimes
excegsive. Twice during the season shackles in the chain
ppread from the excessive strain, leaving the pin loose and %
in danger of working'out. The personnel of field officers

was wesk for sush work, Mr, Hunter being‘the only one in the
wardroom wao had had previous experience in the handling of
small hosts. It requires skill and good Jjudgement to bring

o smell boat safely alongside a ship at anchor in a 4-1/2

knot current, and for these two reasons I considered it
imperative, particularly during the eérly part of the work,

that either Mr, Hunter or myself should te on board at all
times, in order that there might be some one to take prompt

and efficient aotion;in case of emsrgenay, I was therefore
compelled to trust a considerabls portion of the work to
officers who had had no previous experience, with the result
that the work progressed slowly, and part of 1%,1in the case

0f the triangulation/had to be gone over & second time.

As soon as possible s combined triangulation and topographic

14




party was put in camp-at the ﬁead of the arm, as much to
minimize the risk of acoident as to fmcilitate the work.

In executing the hydrography it was possible to work
only at or near high water. To teke the greatest possible
wdvantage of this short working period, the development of
the flats was made by lines run normal to the direction of
the channel, spaced first 1/4 mile and leter 1/2 mile apart.
These lines were run at extreme high water in order thet
they might cover as extensive an area of the flats as possible.
a furthér‘development of the chaﬁnel, made necessary by this
wide spacing of cross lines, was obtained by carrying a line
of soundings each day to and from fha work, runaning up on the
last of the flood and returning on the f£irst of the ebb,
This methdd had the further sdvantage that the channel lines
were yun at all times in the direction of the curremt, so
that the effect of the latter upon the lesd line was minimized.

Tides were observed at Cairn Point, the station of
1910 being reoccupied. A supplemental station was established
&t 0ld Knik where observations were taken to determine the
difference in time between the two stations. The soundings
were then reduced by applying the correction to the observed
time at Cairn Point proportionally to the distsnce from that
point, the range, in the abssnce of information tovthé contrary,
being taken as the same at both stations. This smount of |
tidal data is perhsps meagre, but there was no pléce abové

2\ DPalissde on the one side,'and /\ Crow on the other, where

16.
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ohaervationa odﬁld bel%hken. a8 the entire areaalong the

shores above these points bares at low water.
Triangulation was carried to two points within sight

of the head of the arm, and a base measured gbove the town

of Knik and oonnected with the triangulation.
A table of statietics of hydrographic work ls attached.

Respectfully submitted,

(e

CHIEF OF PARTY.
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Soundings in fathoms:
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20
52
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32
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Lowest n
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Soundings. Miles,

652
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371
413
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748
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324
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B76
260
12226

3.4
36.1'
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27 .2
25,0
13.2
17 .3
35.0
19.8
22.2
30,7
12,7
2.0
21.3
18,0
20.1 -
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28.0
4.0
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14 .7
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11.9
7
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OAST AND GEODETIC SURVEY
WASHINGTON, D. C.

rersr To No. 1 3

VEC

DEPARTMENT OF COMMERCE

U. S. COAST AND GEODETIC SURVEY
WASHINGTON

March 16, 1915.

Agsistant in Charge: SHAKT CONSTRUCTIC

Referring to Hydrographlc Sheet 3674, for Knlk Arm, Alaska, I submit
the following information for the Chief of the Chart Construction Division.

The soundings for this sheet have been reduced to the datun of mean
lower low water as determined at Cairn Point, and which waslassued to bve
the same for the whole of Knik Arm. Allowance was mads for the difference
in the time of tide in the different paris of the area covered, but the
theoretical range was assumed to be the same; that is the height of any
high water in any part of the arm was assumed to be the same as the height
of the corresponding high water at Cairn Point, although occurring some
minutes later. ' :

At 01d Knik, near triangulation station "Nitak," near the head of the-
arm, tlides were observed between July 24 and July 31, 1914. At this sta-
tion the tide near the time of high water appearsd to be normal and similar
to that at Cairn Point, dbut when the water at the latter place fell below
mean tide level, the water level at 01d Knik would remain nearly stationary
for 4 or 5 hours until the rising tide in the lower part of the arm agaln
reached approzimate mean tide level. Thus it appears that for several
hours during the time of low water, the upper part of the arm ceases to
be a tidal body and becomes virtually a river with a considerable slope,
and the depth of water in this river will probably depend principally upon
the volume of water coming down the several tributaries rather than upon
any astronomical tidal condition. At high water, the usual tidal
conditions will prevail.

The soundings in the vicinity of 0ld Knik show that the bed of the
channel is approximately 10 feet higher than the plane of mean lower low
water at Cairn Point. The lowest tide observed at 01d Knik was 16 feot
above this datum, indicating a depth of approximately 6 feet at that time.
The low water fluctuation during the week of observations at this place
was 1} ft., probably due to different stages of the tributary rivers.

The actual fliuctuation cove.r.ing longer periods of time would undoubt-
edly be much greater.

Based upon the information at hand, I make the following recomuenda~
tions for the datum of the chart for this region;=

lst. That the datum of mean lower low water at Cairn Point be
adopted for the lower part of the arm for a distance of 14  miles from




s2-

Cairn Point measured northeasterly along the axes of the arm, to a point
opposite & "Lake."

2nd. That from this section to the head of the arm, the datum be
assumed to be a sloping plane raising to a height of 15 feet above the
Cairn Point datum at Old Knik, making the datum at the latter place 1
foot below the lowest tide observed. This gives a slope of approxi-
mately 2 feet to the mile. -

I this datum is adopted, the following corrections should be
applied to the soundings as indicated on Hydrographic Sheet 3674, the
distances being measured from Cairn Point along the axes of the arm,
and in accordance with a tracing representing these distances which
was recently furnished by the Chart Comstruction Division and which
has been attached to the sheet.

0 to 14 miles no correction

miles foot
14} increase soundings by 1
15 L] " 0o 2
15% - moon "8
16% n u LI
17 L] 1" n 7
17%7” " " " 8
18 " f w9
13.%. " o w10
CH " Y " o12
193 " " " 13
20 ] ] " 14
20% T £
21 fn 1t 116

B S SR
22 fl i u 18
22% " " 20
23 " " " 21

o Hon

Chisef of Tidal Division.
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HYDROGRAPHIC ‘SHEET 3674.
Knik Arm, Alaska, by Aseistant R.S.
Patton in 1914.
TIDES.
Caira Point
ft.
Hean lower low water, or
plane of reference on statf 3.4
Lowest +tide observed " % o 0.1
Highest n moom 35.7
Mean range of tide 27.2
¢2££ etr /é/,ij /ZA'""‘"""Z""V / f:.\‘:)
. Allowance was made for difference in tide at the gage
and at the point of soundings.
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EXAMINAPION OF HYDROGRAPHIC SHEETS
by the
DIVISIONS OF FIELD TORX AND FIELD RECORDS.

v 10, 267¢

1. + Ars numbers of hydr'ographic‘ sheets adjoining limits of work
shown ? ..#)ﬂ?&?.......a...‘......;;........................
2. Are transferred soundings of adjacent hydrograrhic shests
made to show fhat ground has been covered? ..U l...ieeacens
3. + Is sheet of proper size? ,
4. + Is sheet well laid oﬁt, .no additions required? .........vco
Se. Are limits of hydrography regular? ....ievvevecsesccercnacs
5. + Are positions of signals accentuated by light dot of bléck

ink to assist plotting? M

9. Are critical soundings and dangers shown distinctly? ......

Svere v II..li'l"‘v'.I'!J'U.OC'.'QIQ‘C.‘O\.’."'U'i'n‘v."

)
10.+ Is the control good? .M W l.....-

11.+ Are Positiond of signals clearly s own P

12.‘ Are soundings well dlstr:.buted? ..kﬁ...m s ereesenn .

CQMM W ' l»w MW" "
13. e shOalthcare4ully and stfficiently developed? ..........

------- ’..1"-"..'..ll.."l"!“!‘..""!‘Q'c."'?\.'o.l.c'
‘‘‘‘‘ » * e LA BN I B N A A R I I Y O IR BE AE Y Y BN B SRR A NN AN W 3 . Tre A AR I L B <
14. Do soundings cross satisfactorfl¥? ceueveoeeesoveceeceracss
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15. Is existence or non-existence of a reported shoal determined?

o-~-~.~~...{.x-...x.Qa......................................-

16, Is}least’Sbﬁnding b#ér bar prbbably determined'by check sound-
ings or diagonal sbundiﬁéliines Crbssihg ey S
. .‘s...}....;.‘a;..;.,a.,.;;a&.a..ﬁ{;;iaé..p.....a..;ag.......
i.-.w;§l.k,;a.aasiafl£¥3L;si;;.i}3.&;;;;;;ss...-.f...........
17.+ Are projection and plotting checked? ;;g;;;l;&i~{.a;{........

18, ~Is'the-scale\of‘this sheet sufficient to show the necessary

details in‘theVnéiigable'bhanhalhti;}t!fﬂ.;.}};...}..........

.....

-%oc-oc--ooococon-'.'cvucoo-too-1'oooo-‘o.coooo---uol-ooﬂ."'

19, +Is the ShorelinB :shown? . jLQ.ocoo.ooc¢uoo.vvqo'0.0-0-0-"10'

‘20.+ Is there an accompanying 118t of rlane table or sextant posi~

. 21. Has sufficient attention been given to ths develo;nent of ,

. 22. Are sufficient bottom characteristics SHOWI? veviensnanareses

0.v.b..0-o.."joﬁ‘v"'u-o'.\n-"O0.0Qt".'!_l-.cc'...vv-"v-tuo'v“o"
- 23, Are sounding lines normal to cOaSt? .. .. vevesercvecerovoncens

~.aww.w....;...-.;.il%.-};}};..;.,h..;.-..p-............-;J--c
24, Have suspicious soundings been investigated? seeseecssssovece

L

.. - -
-vcip-c-v-'.0--o..vo-.-.-uu'.'uo-¢.....-Q'b¢'.'¢‘.c'vn~.0:lnvtl

25. Are ranges or bearings given for important shoals? ...-...ses

!

. . . . . 5
.-1Co.....".._!.’vqoqvc't,.’to...ﬂ.--co.-'-ocio.c.ccv-.vcn-oo--'

26.., Are sailing directions given?';;..,.Q;....‘.;.........--,--~~

o]y




27.

28,
29,
30.

31,

33,

34,

35,

Is the general hydrography in the entire area prorerly devel-
oped?‘..{...t..¢w,,,.~{..f..........rr.........,..i.; ..... .o
Are shallow chamnels for motor boats SOUNI6dT vavenireracnane
c-.-.-'...-'.o.a.'.;--‘,s_'-..-‘..‘-.‘qo-"..--o"..a..-ho”ol--oo..-...-.._...--o

Is there a note as to coloration of water in or near mouths of

rivars aIIj‘ bayS? t.;v;go-:t;c;;!i-v.tio.‘b’cvioit".—ot--ooc-»-n--'0‘0 N

Is there amyr information give'n as to obtaining fresh water? ..

O---o‘ii-o-'cocc.n.yq-boi.cvi'-"otoobo‘o'vootou¢.¢--~0-"_!-°'!' N

Are there proper intervals between soundings? eeeveecveveecses
'n.dlio-QCOOGQOOOO-'u.‘Ql‘vo\ntton‘ooo.oo-‘u'o-.-..-.‘oocco.oogoiloiil‘.

Are projecting roints of land and reefs deterpined— by suffi-
cient lines with soundings at close intervals run at right

5 Y sewvso e
CA S B S e PP IS EoRsETl I sE I Pes e eI IIRIeTUTRIOIATEROIOSPIOITOITTLET .

Is there sufficient data to draw depth curves? ....cceensovecs

- > ®
IR R e r e R E R RN R NN IR A '."“"".

Are shoal é,feas remote from shore 4pr01:er1y developc?d by inde-
pendent system of oy signals placed in the vicimity of shoal?

. . . one
R R R A PR YRR RSN R RN E N R R R R A A BA I sereeqeveroT

Are soundings obtained at docks in harbor? .esce.cecessosesoes

; E emeovw
----------- PP S R T R R R R R R E R LR AR A RS A A

36. % Is there a full list of data effecting sheetvgiven?_,lgéaﬁ.l--

37.

38.

’ sevum el
o-Q-c-ooolo_‘oocccvnv.-onoo-s.oo_pm._l.c‘..ooo‘oc1.}"o,_c0_c."'","v B .

Are description of hydrographic signals and marking of same
I‘eCOrded? Tesweee L} '.-'-.‘.,;... c'o._. t..-_."'.'..ttnivn'yi-t -‘_.'o -------- '.-v

Is there a list of land marks given? :”’&0“. cevraves emeas cene

367f
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39.4+ Does descriptive report give date of instructions? .......e..

40.

41,

LA A R A e R N N e R R N N R R N R R Y R EEE X

Are small islets and rocks distinctly Shown?. c.ceceescescssve

Is information relative to anchorage given? ... feecscrecvecs

42.#Are survey methods explained sufficierntly? ....ccivecveenronne

43,
44,
45,
46,
47 .
48.
49,

50.

Sl.

53.

54.

56,

574

58,

Are geographical names given on sheet? seeceseccsscceccncescns
Are coaét Pilot notes given? R  ERAE LR AL
Is the unit of soundings given in title? ..iivevicecncoccncee
Are sufficient derth curves shown? .seevevescacescececeanceons
Are aids to navigation shown? veeececivesrescccnnescsceonenccns
Are grass or kelp indications shown? f.,........:............
Are sailing courses shown on'Sheet? seecressennaneneersuooT ey
I; descriptive note.given as to visibility of shoals? ..L(4Z.
Are dangers fully described in descriptive report? .cce...-e-
Is the character of reefs described on sheet? ............;..
Are beachés indicated where vessels in distress could be safe-
ly beached? .................;..7..,;....;..................g
Are standard symﬁols used in draéting? wessssevesesensonseeee
Is information relative to currents given? .;..,.........-fav
Is there a statement as to certainty or probability of least
depth over dangers given? ;......7,,,..;.,..,..--4.----------
Is the existence of certain shoals dqubtful?‘................

Is a general descristion of coast given? ....eicsccecsveacesse

369\
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59. Is information relative to commercial importance given? .kp.
60. Does the descriptive reporti cover one Or a médératé mamber of

SheetS? o‘g-vocv-o;s.nn--,ns-;-co-;~-v~~rtooqqo-‘G"""""'.v'."
6l. Are desdriptions of headlands given? ..eeeccsncosssceccoacses
62. Is the nature of shoals whether coral rock or sand shown on

She'b't? '.vtov.-o,v—v.--'oo-ov-o‘g.vth'v’v"tuoqoq-b‘o-'q-qcoqvogvo'--'C

63.+ Is the position of the tide gauge well selected? ‘Is ‘the tidal
data sufficient for the reduction of souniings over the area

of . the Sheet? -'.n.-.".c-_'-o-o.---ct.coocc'.-p'n~.o'c n't'.‘c','oqvo_c of'g'-".

- ) p ‘e w e sesevew
..ou'cv.l"_-’.-...._dpo..-obt.tolo'.’o.-!tvpg.-o.'c-l'.f’}.' hly

64.+ Have projection lines been numbered around all the edges? “ee

.o . . p P evosnvErd
*""O0'!Pi’?nrpnnosnotccotun.h.‘§vc¢a,.-p'-y.-py--‘

65,+ Has the geographic position of ome of tke triangulation p:ints
on the sheet been inked negr the bottom edge of the-sheet?

. o e . ; s edee
"‘!"'QQ"OQiiiv-o..-u..ca-va-scvncooo-..-ocv--o.o---cb-

66. Was the speed of the sounding boat such as to allow vertical

read'ings Of tb@ 1eadline?..lo- 0..;;'v-;v‘..-‘v‘v-.c‘.iuno:.-v"-v.-'

ceew 6:-'"-660¢.-'--'-qqintodéﬂo'."‘...’i
67. Were lines -of soundings run along ‘the a\xis of narrow cwels?
-M-TQ:OOW._MI-'%C'M"%-M...c- .
68, Have rocks or shoals seen from the sounding boat in rassing

been‘definitaly located? 0011?0??0'-.ij-c-.o-.o--. Y R RN R ves

.
M A . covesoo
i"Ov'-vvo'o;q.c..'v'.'.'-."~.¢ QOQQ-bpnvuuqnuooonan )

69. ' Have c_:hartéd shoals peefs, or ro_ck;s been investigatedf -

-
. PRSR N PSR EE R S g
"..""U'Q"0Qq"’..ﬂv'!d..i.'.t"-.0,.--‘.'.-‘

70.+ Hate sounding records been kept in approved form? «...- seecee

. P
PRI B B
LR R R an'l‘V-Q.d.-..'c..ivltvdbo.A'O..“',‘?




71.

72.

Other Remarks

ditional moints are to be consideresd for wire drag hydrograrhic shests.

73,

74,

5.

76.

7.

78,

79,

80,

81,

v

[ 6 -

Are Wire drag surveys required? .svescceetsssssvecsonsscssvnense

Is the area between the soundings taken and ths shore indicated
or described as heing covered by reefs, etc. as the case may %»e?

0'0-p~to-vs-oo;c--.t.tcvotvw.Qi-wsqco..uctibl-onyco\-.oq-c.c.-}
€030 893 0 0CaVePIr et BROECIIIBNUT RISV T TN TIITITITIQRONICTES®

‘tv'Ooou‘l.‘;niov;vwi\%].,cvtlii;liilc.j'..k.'tiii'cw,qln.uoc!.

ook . . v}.
"'"-'~'t‘t!vh.i.ol.ot-b..o't-.v0)00..000.!:.50‘-cv.i'o'-u-\91

The forgoing points marked %y a cross (+) and the following ad~

.What additional areas, if any, in the locality covered by the

shest should he ‘dr@ggédr R R R R R
e T R T
Number of small areas inside limits of work missed by drag (£ew,
moderate number, mamerous ) R T T TR TR PR ETARRRRAR LS |
irs shoals discovered with drag clearly shown? .... .

Were shoals later covei’ed by drag set at ‘suitable depth? ... e

qog-coa"c.‘.-‘.o,.,.q.’lc.ovoc-ppniv&-oqt'aso-qo,oo-aié.tt.-‘v

Are all areaS'missed»by dfag clearly Shdwn? smestsIunedtsseer e W

3

Are oveflaps émple? ;c.con;;o;;!ocv--u;"c'qou-0---0----.:.--&‘

- Do effective depths co.n:form to instructions under which the werk

was done? .l..!0!;0'..(0.;;'.;'.‘Q'q.!."1'.'!%"".60."..".‘

If work was dete before present practice as regards effective
depths was adopted, should the area be rawdragged to conform

to the present Praéiics?‘ A S S
.--.-..,&..y;..-r'.-g,;m...t.f-no---v.-.---.,-f.v.v-.o-gf.-----
P R R R R A
Are all shoals discovered shovn on current issue‘of chart? ....

"ﬁﬂl'..-.oll‘-.q-.."?i"j"'p..".,‘!...1Q?!..jq.‘..“"""'
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