TIDAL WORK ON MARGUERITE BAY, ANTARCTICA

compiled by

RONNE ANTARCTIC RESEARCH EXPEDITION

under contract with
Geophysics Branch
Physical Sciences Division
(Contract No. N6onr280)

Technical Report No. 7

prepared by

A. A. Thompson, Geophysicist

OFFICE OF NAVAL RESEARCH
Department of the Navy
Washington, D. C.

56!
e
e, +

811923



National Oceanic and Atmospheric Administration

ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image, such
as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This has been a co-operative project between the NOAA Central Library and the Climate
Database Modernization Program, National Climate Data Center (NCDC). To view the
original document, please contact the NOAA Central Library in Silver Spring, MD at
(301) 713-2607 x124 or www.reference@nodc.noaa.gov.

LASON

Imaging Contractor

12200 Kiln Court
Beltsville, MD 20704-1387
March 21, 2005



FOREWORD

Submitted herewith is a report entitled “Tidal Work of Marguerite Bay,
Antarctica,’” compiled by A. A. Thompson, Geophysicist of the Ronne Antarctic
Research Expedition under contract with the Geophysics Branch, Physical

Sciences Division, Office of Naval Research.

Capt. W. H. Leahy, USN
Assistant Chief for Research

1 November 1948
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PREFACE

This report is the seventh of a series of reports on scientific projects
completed by members of the Ronne Antarctic Research Expedition duringAl947 and
1948. It contains a preliminary description of tidal work accomplished. In-
cluded are the results of processing by the U. S. Coast and Geodetic Survey.
The tidal station was located at Stonington Island, Marguerite Bay, Palmer Pe-
ninsula, Antarctica, 68° 12'S-67°00'W., on the western coast of a glacier-clad
mountainous plateau-peninsula projecting into prevailing westerly winds.

This report was prepared by A. A. Thompson, Geophysicist, in charge of

geophysical investigations for the Expedition.

F e

Commander Finn Ronne
USNR (Inactive)
Expedition Leader



Fig. 1. Map showing locations of Stonington Island Base
: and Routes of Trail Parties.




TIDAL WORK ON MARGUERITE BAY, ANTARCTICA

I. Purposes.

The tidal studies of the Ronne Anarctic Research Expedition had two es-
sential purposes:

(1) To obtain a maximum of continuous records of the tidal movement for
the study and prediction of tides in the area. (See Fig. 2}.

(2) To coordinate the resulting datum planes into at least three tidal
bench marks in bed rock for sea level reference points.

Depth charts or elevations of other land marks, can be made relative to
these reference points and thus relative to any of the sea level datum planes,
Any later tidal work done in the area and tied into the bench marks, can be
used for comparison of mean sea level or other datum planes.””

I1. Description of Instrument and Housing.

The instrument used was a standard automatic tide gage used by the Coast
and Geodetic Survey. A float operates in a vertical box or pipe to which the
slow moving tide has free access, while the more rapid moving waves resultirz
from winds are largely damped out by the relatively small size of the inlet tn
the pipe. The rise and fall of the float operates a worm screw on the gag=
which moves a pencil to and fro across a wide strip of paper which, in turn. 1s
moved forward by clock work. The combined motion of pencil and paper gives a
continuous graph showing the rise and fall of the tide. The scale of the craph
can be regulated so that the extreme tides cover the width of the tide paper.
Due to the small range of tide in Marguerite Bay, Antarctica, a scale of one to
six was used. In other words, a one-inch drop on the paper indicated a six-
inch fall in tide. A schematic view of installation of the standard automatic
tide gage is given in Fig., 3. The site on which the tidal house rests should
be completely stationary for any accurate coordination of datum planes with
bench marks. Frequent elevation measurements are made from the water level to
a reference point and entered at the correct time on the graph. These eleva-
tion measurements are called staff readings. The tide may thus be tied into
the bench marks. (See Section V), A schematic drawing of the inseallation act-
ually usedis foundin Fig. 5. A photograph of the housing is found in Fig. 8.

The portable automatic tide gage, an alternative machine, was designed by
the Coast Surwvey for use in obtaining short series of observations. It is pro-
vided with a smaller float which operates in a convenient size iron pipe which
serves also as a support for the gage. An iron cover protects the gage from
the weather and eliminates the necessity for any specially built shelter.

Although this gage is more portable and more easily installed, the records
obtained from the standard one are far more accurate. The chief difficulty
with the latter is not the operation, but the housing protection. Once the
standard machine is correctly installed, less trouble is had from it.®

*For more information about tide gauges and their operation see ‘“Manual of Tidal Obser-
vations"” (Coast and Geodetic Survey Special Publication No. 196.)

*sFor more information on the purpose of tide observations, see ''The Scientific Monthly,”
August, 1932, Vol. XXXV, pp. 162-168.
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I11. Tide Stations in High Latitudes.

In cold climates, kerosene 1is
generally used in float wells to prevent
freezing. The column of kerosene should
be from two to five feet in height. The
amount of kerosene which can be retained

| i o in the float well will be limited by the

—T—ﬁ—1 % depth of the intake below the lowest

O 2 tide. When an iron float well is used
and the intake is sufficiently low, the
kerosene introduced at the time of in-

| stallation may remain for many years;

h the loss from evaporation is small. It
e is not true when gasoline is used.
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44{“?:F o Diesel or other thin types of oil are
| Fﬁ:ﬁ M adequate; however, with extremely cold
b i conditions - 30°F, it tends to thicken

| ’ T and gum up. If electricity is avail-
n,,‘éfk:::z::;iﬁg:rt::L; e able, a 100 or 50 watt bulb put in to

:;;:JT—_—;— - fi:LJJ ride up and down just above the float
' ' is adequate to keep the float well free
of ice. (See Section IV), p. 7.

In conditions found in Marguerite
Bay, freezing in the float well i1s far
from the only problem peculiar to high
latitudes. During the relatively warm season, the sea ice usually goes out for -
one to four months a year. During this time, there are frequent tidal waves,
produced by ice falls and the turning over of ice bergs which mey throw water
and ice against any construction that is less than five feet above water height.
In the coldest month, the sea ice freezes to a depth up to five feet. Theo-
retically, therefore, the site for the tide house should be a position five
feet sbove high tide and over water, at least five feet deep at lowest tide.
All float well construction near the surface of the sea water should be well
protected against moving brash ice and ice bergs. Such ice, when packed be-
cause of storm, has tremendous destructive abilities. Man-made protection
seemed inadequate. (See Section IV). It is difficult to visualize any adequate
wharf or dock construction in Antarctica, as used for the tide station sgites in
more temperate climates. The site on which the tide house rests should be com-
pletely stationary. Thus, installation of the gage on sea ice or on a moving
glacier, would make any coordination of datum planes to a marker on rock dif-
ficult. Actually installation on any kind of ice is apt to be risky., (See
Section IV), p. 8.

Fig. 3. Schematic view of installation
of standerd automatic tide gage.

The U. S. Antarctic expedition of 1938 - 1939 and the British of the Falk-
land Island Dependency Survey of 1948 both put tide gages on sea ice. A small
pipe below the gage containing oil or kerosene bypassed a wire leading to e
stationary weight on the bottom. Since the gage rose and fell with the sea ice,
a continuous record of tidal movement could be gotten. Several objections to
this method follow. First, it is almost impossible to tie in datum planes to
bench marks with any accuracy. Second, in areas near shore, shelf ice, glacier,
or a grounded ice berg, the sea ice does not exactly follow the tide. Third,
there is always some lateral motion in the sea ice that introduces errors in

-4 -



the readings. Fourth, the tidal investigations are limited to the colder months,
for as the sun heats che gage and the ice softens, the gage will melt deeper and
deeper in the ice. As stated previously, however, definite results have been
obtained by the above method.

IV. Construction and Operation of Tidal Station.

The exact conditions as specified in the previous section could not be found
within a reasonable distance from the Main Base. Compromises, therefore, had to
be made. Although bed rock would have made the most ideal site, no such rock
could be either found high enough over deep enough water or shaped to give any
adequate means of protection against wave and ice action.

Thus, in April, 1947, when the bay ice was out, a tidal house was erected
on stagnant ice where an ice toe met the deep part of a glacier. (See Figs.
4 - 5).

Although the station was placed over
water too shallow to meet the above re-
quirements, the remaining conditions were
satisfied. A niche was dug in the stag-
nant ice large enough for the one-foot
diameter light steel float well to fit in
about three feet back from where the ice
fell off into the sea. (See Fig.6). The
niche was c.t in on the sea side with ice
axes.

This cliff sloped from the top to the
rocky bottom as shown in Fig. 5. When
the cut was large enough, a small can,
holding flaming gasoline was lowered by
wire to melt the ice to enlarge the

Fig. 4. Aerial View of Tidal Station. niche from the bottom up. Consequently,

more room was made to chip deeper into

the stagnant ice cliff, and the burning process could again be applied. When
the cut was adequate, the pipe was put in. Around the float well, fitted down
to the rocky bottom, were two by six boards. The heavy board foundation for
the tide house was laid over the niche on the stagnant ice cliff. Grooves in
the ice for the foundation boards were cut for security and levelness. This
foundation was made well over twice too long so that snow and ice could be piled
on the section farthest from the cliff where the house would not extend. Part
of the foundation can be seen in Fig. 7. At the time of the photo, the float
well was removed. Short pieces of angle iron were driven in the ice around the
founddtion boards for more security. Three heavy iron gasoline drums were
bolted together with six heavy angle irons; this protective device was placed
partly in the niche in front of the float well. The barrels were filled with
rocks. The top of the barrels was cabled to “dead men” in the stagnant ice.
Dead men are short stout boards frozen about a foot down into the ice and snow.
They are almost impossible to dislodge if the pressure is applied roughly par-
uilel to the terrain and perpendicular to the board.

The tidal house was then nailed down to the foundation. The house con-
sisted of a strongly built wooden hut; a five-foot cube. It contained one window

= e
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and was covered with tar paper and
canvas. Cables stretching over the
house were fastened to dead men with
a turn buckle. (See Fig. 8). The
tide machine was then installed.*
Kerosene was put in the float well.
The apparatus worked smoothly for
several weeks.

During the first major storm,
which drove la-ge amounts of ice back
and forth against the glacier, the
heavy cables were snapped, the float
well and boards were severed and
swept away with the barrels. Thus,
three more barrels were put together
in the same way, the niche dug
larger, and the barrels put in
farther back in the stagnant ice.
Unfortunately, they rested on an
elevated portion of the bottom,
further reducing the water depth
which already was too shallow to
work in. The float well fitted in-
side the barrels this time, which
were secured at the top with cables
to dead men. The angle irons, pro-
jecting below the barrels, anchored
the construction to the rocky bottom.
Sea water washing in the niche
quickly encased the barrels com-

Section of tidal house foundation

Fig. 7.
placed over niche in stagnant ice.

Fig. 6. View in niche in stagnant ice
opening out to bay ice.

pletely in ice, except at the bottom.
(See Fig. 5). No more trouble re-
sulted from storms.

When the lower low water was ex-
treme, the kerosene escaped from the
hole in the bottom of the float well;
therefore, as autumn came on, con-
tinued trouble with freezing made it
more and more difficult to keep the
float well free. Finally, a hundred-
watt bulb was arranged to move up and
down next to the float. (See Fig. 5).
The heat from this bulb proved ad-
equate to keep the float-well clear
of ice throughout the winter. Fifteen
hours of electricity a day, proved

sufficient to prevent freezing when the temperature hovered at -30° F. This

may seem somewhat unusual.

from forming at the top, it will not form below this point.

Evidently, it is a fact, that if ice is prevented

Snow drift and

ice insulation probably helped to concentrate this small bit of heat. Some
trouble resulted from short circuits near the float, and parts of the wiring

*For detailed information about installation, see “Manual of Tide Observations,” U. S. Coast
and Geodetic Survey, Special Publication, No. 196.



had to be replaced several times. This trouble was almost entirely reduced by
freely using rubber tape in the vicinity of the socket.

In the relatively warm months of January and February, the strong sun had
a strong heating effect on the dark boards of the foundation and house. Since
the heavy blanket of snow around the house was then almost gone, the foundation
had a decided melting effect on the ice in the immediate vicinity. Since any
drop in elevation of the house would show on the records, care was taken to
keep snow piled up fairly high around the house. This required a decided
amount of shoveling. Transit measurements showed a 1.4 inch drop in elevation;
however, this drop was accounted for.

It may be of interest to note that, throughout the year, when the sea ice
was solidly frozen (over three feet) to well beyond the limit of vision from a
plane at 6,000 ft., wave action from storms was very easily picked up by the tide
gage. Wave actionon the records was much stronger during the winter months than
during the summer months. This follows logically from the almost complete lack of
storms during the summer months. Tidal waves from ice falls and overturning
ice bergs were frequently apparent.

When the expedition left Marguerite Bay, the sea ice had not yet gone
out. Thus, the danger of a critical part of the glacier falling off was largely
eliminated. On our departure the British Expedition at Base E of the Falkland
Island Dependency took over the tidal station. They should be in a better
position to discuss any possible difficulties incurred when the sea ice went
out.

Fig. 8. Tidal house looking Southeast towards bay ice from glacier.
Part of frozen-in ship at left below Nemisis Mountain.

Witk



Fig. 9. Tidal house looking South Southeast, Planes Fig. 10. Tidal house
on Stonington Island to right and bay ice to left. looking West from
snow on bay ice. Part
of main base in back-
ground to the left.

V. Tying in of Datum Planes to Bench Marks on Bed Rock.

Throughout most of the year, sea ice made staff readings impossible.
There were instances in nearly every month, however, when an extreme tide
caused the float to rest on the bottom of the float well. By measuring very
carefully the vertical distance from the bottom of the float well to the datum
board accurate staff readings could be made. The datum board is the position
from which all staff readings were measured. To tie the tide into markers in
bed rock, there remained only to measure the elevation of such markers relative
to the datum board. A transit with stadia rod was the instrument used. When-
ever possible, a leveled transit reading was taken to obtain more accuracy.
See Elevation Sheet, p. 13.

VI. Description of Bench Marks and Other Important Positions.

All following positions are indicated relative to each other and Main
Base on the Marker Position Sheet. Calculated elevations and averages of the
following are found on the Elevation Sheet. All letter bench mark and letter
position elevations on the Elevation Sheet are relative to Tidal Datum Board
at an arbitrary zero elevation. (See Fig. 11).

A-- is marked by the standard Coast and Geodetic Survey brass marker
cemented into an outcrop of Granite Rock on the western side of the
outhouse.

B-- is marked by the standard Coast and Geodetic Survey brass marker
cemented into a high granite outcrop where the American Meteorological
equ1pment stood.

C-- is marked by a heavy round metal can standing about three feet high.
It is located on the rocky hill about half way between the British and
American camps. It is a British marker. A small marker flag protruded
from the can.

-9
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D-- is marked by the Standard Coast and Geodetic Survey brass marker
cemented into the highest granite outcrop of the immediate area northeast
of the Blubber Shack.

E-- is a granite outcrop marked by a strong metal rod sticking out about
‘three feet above the highest granite outcrop on Stonington Island. It is
also the highest point on the 1sland and is east of the British base.
There is a small eye at the top of the rod.

F-- is marked by a standard Land Office brass marker cemented in a high
granite outcrop southwest of Main Base. A few inches away was erected a
high and sturdy flag pole. Both the marker and flag pole were installed
by the U. S. Antarctic Expedition of 1939 and 1940 and the marker was
used as their reference mark.

G-- represents the position where magnetic dip circle stood inside the
magnetlc shack. The latter was built for magnetic readings and was built
on a snow drift ice slab. The magnetic results taken throughout the year
including the calculated parameters describing the magnetic field at this
point may be obtained from the magnetic report of the expedition.

TIDE PIPE - consists of a float well inside three iron barrels bolted to-
gether with strong heavy angle irons which extend about one foot below
the barrels into the rocky bottom. The barrels are frozen into the dead
part of a glacier and cabled at the top to dead men frozen in the
glacier. (See Fig. 5).

TOP OF TIDE PIPE TO DATUM BOARD - Measured carefully at different times
in year to check on any possible change in elevation of datum board, and
thus tide house, with tide pipe, and thus the rocky bottom. Only change
was measured in February of 1,4 inches due probably to melting down of
house in ice during relatively hot and sunny month. (See Fig. 5).

TOP OF PIPE TO MARK A - is the sum of the elevation of the datum board
above top of tide pipe and the elevation of Mark A above datum board.
This measurement should not change due change in elevation of tide house
due melting.

NOTES

1. Lack of agreement in February 16 leveled transit measured elevation of
Mark A, to agree within the estimated error, relative to former leveled transit
measured elevations of Mark A, is due most probably to the drop in elevation of
datum board due melting. The decreased vertical distance between the top of
tide pipe and datum board balances this lack of agreement within the estimated
error.

2. Errors are crudely estimated from personal error in reading stadia rod
and other smaller personal errors involved. There has been an attempt to make
estimates large to get maximum possible error.

3. Indicated elevations are carried out beyond the error since, being

roughly estimated, such errors are listed in most cases above the probable
error. The weighted average should reduce chance errors even more.

- 11 -



4, All horizontal distances on marker position sheet are estimated to be
at least within an error of £ 5 feet. Largest checked inconsistency is one
foot.

S. Letter over elevation on Elevation Sheet denotes from which mark
transit rested for elevation measurements.

6. All elevations on Elevation Sheet are gotten with transit and stadia
rod unless otherwise specified.

- 12 -



1947 - 1948 ELEVATION SHEET--Note 5
(n (2 3 (4) (5) (6) n Note 2 How Weighted
Mark Beginning of Middle of Middle of End of Beginning of Feb Weighted Average
Dec. Dec. Dec. Dec. Jan, Jan. 24 eb. 16 Average was Made
Note 6 leveled leveled leveled leveled
A D transit B transit transit transit .
A 17.10* £ 0.3 | 18.50* + 1.0 |17.00° 4 .05 | 17.34* £ 0.8 |17.03* £ 0.05[17.02° + 0.05 {17.13* £ .05 [17.02° 1 0.05 |(3),(5),(6)
A D B. (1), (2),(4),
B 39.18* £ 0.8 | 38.65° £ 1.0 38.48' 1+ 0.4 38.69° £ .40 (4)
A B
C 42,84 £ 1.0 42.77*' £ 0.8 42.81' 1+ 0.8 | (1),(4)
A D B (1),(2),(2),
D 31.96* 1+ 1.0 | 32.61*' £ 0.5 32.54* £ 1.0 32.43* £ 0.5 (4)
A B
E 72.11' 1+ 1.50 71.371* £ 1.5 71.74° £ 1.5 {(1),(4)
D B
F 40.95' £ 1.5 41.32° £ 1.5 41.14° £ 1.5 |(2),(4)
D B
G 22.07* £ 1.5 23.16* £ 1.5 22.62' £ 1.5 |(2),(4)
with weighted | with weighted with weighted | 8.83° 1 0.03
atring wire wire or (1),(2),(2),
Tide Pipe 106.5* £ 1.0 ] 105.75" 1 0.4 106.00" + 0.4 1106.00° £ 0.4 | (7),(7)
Top of Tide eye level eye level neail, level, | nail, level, | nail, level, | nail, level, | nail, level,
and tape and tape and tape and tape and tape and tape and tape
Pipe to 0.968° 1+ .04
Datun or (3),(4),(5),
Board 8"t 4 9* 1 4 10.88* £ 0.50 10.75~ 1 0.50 } 11.13* 3 0.50 | 11.50" 4 0.50 {10.30* £ 0.50 { 11.06" 1 0.50 | (6)
Top of Pipe (3),(5),(6),
to Mark A 17.91°* 1 .09 17.96° + .09 {17.98° £0.09 |[17.99* £ 0.09 |17.96° £ 0.09 | (7)




VII. Results of Processing by U. S, Coast and Geodetic Survey.*

1. Monthly means and extremes for the 8-month period, June 1947-January 1948,
inclusive.

2. Descriptions and elevations of tidal bench marks above mean sea level.
3. BRecapitulation of results of harmonic analysis.

4. Hourly heights and times and heights of high and low waters for the period
April 15, 1947 to February 18, 1948.

The height datum for the monthly means and extremes is the zero of the
tide staff which was 24 feet below the *“Tidal Datum Board” or 41.02 feet below
Bench Mark A, These means and extremes can be referred to mean sea level by
subtracting 16,80 feet, the staff reading corresponding to mean sea level.

The datum for the hourly heights and the high and low water heights was
arbitrarily taken as 10 feet higher than the staff zero in order to avoid un-
necessarily large numbers in the computations. Hourly and high and low water
heights are therefore referred to a datum 14 feet below the *“Tidal Datum

Board” or 31.02 feet below Bench Mark A and can be referred to mean sea level
by subtracting 6.80 feet.

Elevations of bench marks are referred to mean sea level as determined
from 8 calendar months of record, June 1947 to January 1948, inclusive., A

table is included showing the relation between the other tidal planes and mean
sea level.

The harmonic constants and other data computed as shown in the recapitu-
lation are based on 2 harmonic analysis of a 250-day series of hourly heights
covering the period 1 June 1947 to 5 February 1948. These constants provide
the necessary data for making daily predictions.

To a greater degree than usually experienced in most localities the tide
at Marguerite Bay shows the influence of forces of solar origin. Instead of
showing the customary progression in time from day to day, both high and low
waters .tend to occur at about the same time each day, high waters averaging
about 10:00 O’clock and low waters about 4:00 Q’clock, both morning and after-
noon (60th Meridian Time). This condition would be expected from the fact
that the principal solar semidiurnal constituent (Sp) is larger than the prin-
cipal lunar semidiurnal constituent (M9). The latter, however, is suffi-
ciently large to cause times of individual tides to deviate considerably from
the average time of occurrence, just as with the more common type of tide the

solar effects introduce appreciable inequalities in the individual lunitidal
intervals.**

The principal diurnal constituents (K1 and O]) are seen to be consider-
ably larger than the principal semidiurnal constituents (M9 and S9), a condi-
tion tending to produce diurnal tides or semidiurnal tides with large in-
equalities. The high and low water tabulations show the tide to have been
semidiurnal throughout the months from September through November and alter-
nately diurnal and semidiurnal during the months from June through August and
from December through February. This variation is the result of the solar
declinational forces which reach a minimum at the times of the equinoxes and
a maximum at the times of the solstices.

*Tide and Current Glossary, Coast and Geodetic Survey, Special Publication No 228,
United Stetes Government Printing Office, 1941.

**Manual of Harmonic Aralysis end Prediction of Tides, Coast and Geodetic Survey,
Special Publication No. 98.
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RECORDED READINGS

1 December 1947

I. Transit on marker near outhouse. Mark A
Ht. of instrument = 65,5"
Horizontal scale fixed to magnetic north and

south however possible error in compass.
Stadia constant = .96' = f + ¢. All fol-
lowing vertical hts. are measured from
mark A to base of rod. f 4+ ¢ correction
not included.

. To marker near meteorological equipment.

Mark B
Top cross hair = 2,26
Middle cross hair = 1,14
Bottom cross hair = 0
V scale = 57,4
H scale = +0.7
Direction = 26,7° west of south
Horizontal scale 206° 26' and 26° 26'.
Horizontal distance = 226.37' Vertical
Ht, = +21.12°

To British marker, flag on can, to east of
former marker, on top of hill between
their camp and ours. Merk C.

Top = 7.32

Middle = 4,19

Bottom = 1,05

V = 53,9

H= 40,2

Direction = 38.75° East of south, horizon-
tal scale 141° 02' or 32]° 02' Horizon-
tal distance = 627.5' - (.2) (6.275) +
(.96) = 627.2'

Vertical ht. = (6.275) (53.9-50) - 4.19 +
5.46 = +25.74'

To tide House datum board

Top = 2.73

Middle = 1.86

Bottom = 1,00

V = 38.0

H=-1.4

Direction 2,7° E of N

Hor. scale = 3° 17! or 183° 18'

Hor. distance = 171,05'

Vertical ht. = (38-50) (1.725) + 5.46 -
1.86 = -17.10

To point on rock near marker near Riubber
shack or near Mark D.

Coulda’t see mark D from Mark A

Top = 2.52

Middle = 1.26

Bottom = 0

V scale = 53.0

H scale = 0.2

Direction = 87,5° W of N

Hor. scale = 272° 15' or 92° 16'

Hor. distance = 252 -~ (,.2) (2.52) + .96 =
252. 46

Vertical distance = (53-50) (2.52) +
5.46 - 1,26 = + 11.76

Point was about 3.1' lower then Mark D
and 7.2' roughly south {. Vertical
distance of Mark D = 4 14,.86'

5. To mid point in flagpole
Direction = 39,3 Wof S
Hor. scale = 219° 11' or 39° 12!

6. To another British marker on high rock
out crop east of British base or
Mark E
Top = 10.75
Middle 5.40
Bottom 0
V = 55,1
H=+ 0.5 .
Direction = 51,9° E of S
Hor. scale = 128° 14' or 308° 14'
Horizontal Distance = 1,072.6!
Vertical Distance = 4 55.01"'
From Tide House Datum Board--Calculated

nn

Results
Elevations
Mark A = + 17.10"
Mark B = + 39,18
Mark C = + ¢42.84'
Mark E = + 72,11
Mark D = ¢+ 31.96'

Ht. from top of tide pipe to tide datum
board + 8", 9" measured with hand level
and tape measure, Not accurate.

From bottom te top of tide pipe 106.5"
measuring with string with wt. 105 3/4"
with wire

Middle of December.
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I1I. Transit on mark D or mark on high rock near
Blubber shack
Ht. of instrument 68.5" or 5.71' above mark D
Hor. scale fixed so A scale reads 0 when
lined in mag. meridian
Stadia constant = ,96' which is considered
only in hor. distances

1. To Tide Station datum board

Top = 10.07

Middle 8,54

Bottom 7,00

Angle from horizontal. Negative angle
means dip.

Inclination -5° 30!

V + 40.3

H - 0.9

Dir. 60,3 Wof N

A 239° 57°'

B 59° 57!

True Dir. 300° 03'

Hor. distance = 307.0 - (.9) (3.07) + .96 =
305.20'

Ver. distance = -32.61'

2. To Mark B or marker near met. equiprent
T 3,67
M 2.34
B 1.00
Incl. + 0° 34
vV 51.0
H 0.1



4.

Dir. 35° Wof S
A 325° 12!

B 145° 12'

T.D. 214° 48'

Hor. Dist. = 267.69"
Ver. Dist. = 46,04

To marker A near out house
T 5.55

M 4.26

B 3.00

Incl. - 3° 42'

V 43.5

H - .6

Dir. 86.2 W of N

A 274 09

B 94 09
T.D. 265 51
Hor. dist.
Ver. dist.

253. 44
- 17,07

To flag pole marker or Mark F
T 7.05

M 4.03

B 1.00

Incl. 4 0° 41"

V 51.1

H+ .2

Dir. 19° E of §

A 19° 02'

B 199° 02!

T 160° 58’
Hor. Dist.
Vert. Dist.

604.75"'
+ 8.34!

To Magnetic Shack. Middle and vertical
cross hair on instrument position.

T7.75

M 9,37

B 11.00

Incl. - 0° 18'

V 45

H-.3

Dir. 38.0° East of South

A 38° 07!

B 218° 07'

T.D. 141° 53! T.D. means Two Direction

Hor. Dist. of window 324.98

Vert. Dist. of inat. - 10,54’

Inst. farther away by about 3'

From Tide tHouse datum Board.
Results

Elevations

Mark D + 32.61'

Mark B + 38.65'

Mark A + 18,50

Mark F + 40.95!

Mag. Shack Inat. + 22,07'

Done near end of Dec. 1947

From top of tide pipe to tide datum
board measured very carefully with
tape and level with nmail

Calculated

Near end Far end of Datum beard
+ 10 7/8" + 10 1/4"
+ 10 6/8" + 10"

Done near end of Dec. 1947

Elevations from near end of tide datua
board to Mark A

With tramsit leveled lookiag at e high
rod on top of tide house. Most ac-
curste method so far

..

III.

Mark A = 17' 11" to near end of board
- Might have forgotten to substract H I
which was about 11"

End of December.

Transit on Marker B near met. equipment

Ht.

of inst. = 66.5" or 5.54"'

Hor. scale reads 0 when compass reads 0.

2

Stadie constant - ,96' not used in
vertical heights.

To Marker A near out house

T 10.25 vV 42.2
M 9.13 H-0.7
B 8.00 Hor. dist. 224.39'
Inc. -4° 26°' Ver. dist. -21.14'
Dir. 27° E of N
A 26° 39'
B 206 39'
. To tide datum board
T 9,92 Dir. 17° E of N
M 7.97 A 16° 497
B 6.00 B 196° 49°
Inc. -5° 15°'
V 40.8
H -.8
Hor. Dist. 389,.82'

Vert. Dist. -38.48"'

To Marker D near blubber shack
T 6.67 vV 47.7

M 5,335 H -.2

B 4.00 .

Inc. -1° 19"

Dir. 34.2° Wof N

A 325° 18"

B 145° 18°'

Hor. Dist. 267.43!

Vert. Dist. -5.94'

on inst. position.
T 7.25
M 5.55
Inc. -3° 31"
V 43.8
R -.6
Hor.
Vert.

Dir. 84.5° Wof S
A 264° 15
B 84° 15

dist.
dist.

351.0'
23.16

To Marker F pear Flag pole

To mag. Shack, middle and vert. crosshair

[
.

T 593
M 345
B 100
Inc. ¢+ §7
vV 50.1
H+ .1

Dir. 45.2° Wof S
A 224 48'
B 44 48

M= 2,70 when Inc. = 0

Hor, dist, 492.47'

Vert. dist. ¢ 2.57' or by level method
+ 2.84' latter being most accmrete

T 6.70
M 3.85
B 1.00
Iac. 0° 16'
vV 50.3
H+ .1

To marker C, or British marker with flag.

Direction 59.5 EefS8
A 120° 14°
B 300° 14'



M =1.25 with inc. = 0°
Hor. dist. 570,39
Vert. dist. + 3,.40' or with level method

+ 4,29', the later probably more accurate

To marker E or British marker with eye.

T 11.50 Dir. 63.6° E of S
M 6.25 A 106° 14"

B 1.00 B 296° 13'

Ins. + 1° 53

vV 53.2

H+ .25

Hor. Dist. 1,048. 34"
Vert. Diat. + 32.89'
From Tide House datum board.
Results
Elevations
Marker A 4+ 17.34'
Marker B + 38.48'
Marker D + 32.54!
Marker F + 41.32'
Marker C + 42.77°'
Marker E + 71.37'

Calculated

F
C
E
13 January 1948.

Elevation of Mark A above near end of Tide
datum board 204 3/8" or 17.03' taken with

leveled tranait to high rod. Method very
accuraste.
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From top of tide pipe to near end of tide
datum board measured very accurate with
tape and hand level. 4+ 11 1/8"

.. Elevation of Mark A from top of tide pipe
ia measured as + 17' 11 1/2"

24 January 1948.

Elevation of Mark A with level (transit)
method HI = 11 1/4"

Or elevation of mark A ebove near end of tide
datum board is 17.02'

From top of tide pipe to near end of datum
board + 11.5" £ 0.5"

».From top of tide pipe to Mark A Elevation
is 215,75"

16 February 1948.

To Mark A from near end of datum board is
4+ 17" 1.5" with leveled transit.

From top of tide pipe to near end of datum
board is + 10.3"

From bottom of tide pipe to top is 8' 10"

or 106"
».From bottom of tide pipe to Mark A is
26" 9.8"
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