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 ~~ gtation markers on project islands were referenced.

2 | pier work started and the results of observing the scheme were checked as to

HOLMES B& NAVE ENGNEERS JOB NEG

A scheme of second order triangulation composed of check figures was executed

hy,from a second order base line on Runit Island, The scheme extende northward to

-. Bogallua Island and southward to Eniwetok Island. The survey was for the purpose -

of coordinating local surveys on project islends and to establiah distances and a 2

i azimuths between certain installations. ¥ a

= | Standard procedure and specifications of the U.S. Coast and Geodetic Survey x a8

z for second order triangulation was the criteria for this survey. The geometry - ° i

: _of the scheme was checked by the Los Angeles Office of that organization before [ os

procedure in January of this year.

The scheme was so executed that it can be expanded to include the completet

atoll and where possible the permanency of ststion locations was considered. All

Referencing of the two stations

7 Ain the lagoon and on the sand spits south of Runit Were not pratical.

Two previous surveys have been made of the eastern portions of the atoll. As

stated in the reconnaissance report of January 7, 1949 these surveys were not

readily adapted to the requirements of this project and were necessar&ly reoccupied

to expand the present scheme,

The U.S.5. BCWDITCH SURVEY made in 1944 was of third order accuracy and covered

the eastern portion of the atoll from Igurin to Bogumbogo. The apparent purpose

was hydrographic charte of the atoll, It included a base line on Runit Island and

control points on eleven other islands, also a station in the lagoon in the vic~

inity of the existing station, Coral, The geographical position of station Korth

Base on Runit Island and the azimuth of the base line between st«tions North Base

and South Base were determined by astronomical observations. As most of the sta-

tions on this survey were not on project islands anc the reoceupation of its sta-

tions would have been necessary in any case for system expansion the values found

in th e U.S.S. Bowditch Survey were not incorporated into the present survey, except

that the Joint Task Force Seven Survey determination of the latitude and longitude

of. station Runit was based on the original geographical position of station North
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A copy of the Report of the Engineer, Joint Task Force Seven, Part 2 was

made available to us and has been of great assistance in planning and executing

this survey.
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Base as established by this survey. Also, the azimuth of the line North Base-Sand

’ was accepted.

The JOINT TASK FORCE. SEVEN SURVEY made in 1947-48 and covering the eastern

portion of the lagoon from Aniyaanii to Engebi, consisted of a limited scheme with

stations on Engebi, Aoman, Runit and Aniyaanii and station Coral in the lagoon.

The scheme was stated to be of first order accuracy and first order procedure

was used. However, the base expansion figure was not consistant with specifications

of the U.S, Coast anc Geodetic Survey and it wan only because of the limited extent

of the scheme that it could be eonsidered of a high order of accuracy.

Of the seven stations included in this survey, station Graflex on Aoman Island

had been destroyed and the station on Aniyaanii was of little value in expanding

the scheme, To establish a new station on Aoman for the present survey required

reoccupying three of the five remaining stations. It thus was apparent that the

expanded requirements of the present survey involved re-establishment of a complete

triangulation network, x

Station South Base of the U.5.S. Bowditch Survey was not recovered anc a new a gs

station "Runit" was established at the south end of the island, The line North & 4 4

Base-Runit became the base line of this survey. ei 3 4

The geographieal position of station Nerth Base and the azimuth of the line co 4 4

North Base-Sand as established by the U.5.S. Bowditch Survey were accepted and a 2 cD .

became the origin of position and asimuth, Although the original azimith obser- : : E

vations were made from station North Base to station South Base an examination of - - rn

the corrections obtained for the angle in the U.S.S. Bowditch triengulations showed

that but little accuracy rould be lost by accepting the azimuth of the Jine from

station North Base to station Sand «s the basis of azimuths for the survey. There-

fore it wes considered that reobservation for azimuth was not justified.

The line North Base-Runit was measured to first order accuracy and the azimith

" . “ire eee computed from its relation to the line N\. Base~Sani.

‘tars involved in establishing the azimuth of this new base line

fom or. Peroree purroges, b
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U.S.S. Bowditch Survey, and an additional station of that survey on Eniwetok

| To meet the requirements of the present project, a horizontal net has been

sy established consisting of fifteen stations, including five stations of the
«

Qe Joint Task Force Seven Survey. Two of these five were original stations of the
"3
=

is also included. Stations are located so that all project islands are tied in

directly to the scheme or can be tied in by local triangulation, A new station

in the lagoon off the south end of Runit Island was established to strengthen

the base expansion quadrangle.
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Where practical, stations have been given the name of the island on which

they are located. This was done to simplify reference to these stations. Some

of the 0.5.8. Bowditch anc Joint Task Foree Seven stations have been renamed

 

and reference to this is made in the station recovery notes. The stations of

the survey and location are as follows:

BOGA -------- Bogallua Island
Teiteir ----- Teiteiripucchi Island
Engebi ------ Engebi Island
Bokon ------- Bokonaarappu Island
Aomon ~-<---- Aomon Island
Pilraai ----- Piiraai Island
North Base <-~ Runit Island

Runit ------= Runit Island

Coral «------ In lagoon
Pinnacle ---~ In lagoon
Photo «<+---- Photo tower in lagoon
Islet ------~ First sard island south of Runit
Sand --<----- Third sand island south of Runit
Aniyaanii --- Aniyaanii Island
Parry =------ Parry Island
Eniwetok ---- Eniwetok Island

The islands of Muzinbeariklm, Kirinian and Asreaubiru will be tied in by

local triangulation. Jartan is not included in present control requirements

but carn be tied in by the same method if desired.
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Geographic Position and Azimth

\ *

@ ;In the interests of economy and because we concurred with the Joint Task Force
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a Seven Survey that little accuracy would be lost, it was our intention to accept

_ the geographical position of station North Base anc the azimuth of the new base

4.+

 

could not be accepted as the point of origin’of the present survey. A computed

difference of approximately four tenths of a foot in a northeasterly direction was

-_ ‘found, This difference may have been caused by physical displacement of the

“monument .

The Los Angeles office of the U.S.C.& G.S. concurred in the conelusion that

stetion North Base could not be accepted as being in its true position, also in

the decision to measure the line from the present position of station North B ase

to station Runit to establish a base line for the present survey. The geographical

position of station Runit and the azimuth of the line from station Runit to station

Coral would be accepted for position and azimuth as the limited extent of the ad-

justments involved would not appreciably effect the accuracy requirements of this

project.
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Field Procedure

A reconnaissance of all locations involved was made and markers set for the

triangulation stations. Actual observing on this survey started in October, 1949.

The observing party consisted of an observer, recorder and a varying number

of light tenders. The party was quartered on an L.c.7. which moved to conven=

jent points in the lagoon as required, An 1L.C.M. and a DUKW were used for trans-

portation to the stations, and when practical, planes were used between the islands

having landing strips.
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Four Bilby steel towers were available for the survey and were moved to new

stations as the survey progressed. Where low towers could be used they were cone
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L
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structed of wood, The towers were adequately braced and little vibration was ,;

experienced, All observing was at night using lights for targets. A Wild T-2 ,

a
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theodolite was used for observing and found to be very satisfactory. Some dif= i

ficulty was experienced with the exterior lighting probably due to moisture. ae

Station lights were constructed from U.S. Navy battle lamps by installing a reot: i

stat. This made it possible to dim the lighte to correct intensity and they made

a satisfactory target,

Continuous inter-station communications were considered necessary due to the

remote location of the stations, This was realized by using U.S. Army Type 419

portable radios. Considerable time was saved by this means of communication as the

light intensity could be adjusted instantly and changes in plans could be trane-

mitted to all personnel involved. This was often necessary due tc weather con=-

ditions.

The observing was done at 4 period of the year when considerable rain and

high wind velocity was experienced. Some time was lost due to weather both in

being unab le to get to the stations and poor visibility while occupying the

stations.

Water transportation was ad,quate but necessarily slow and the personnel

tere ususlly awey from the base of operations fourteen to sixteen hours.
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Travel after dark in the lagoon was considered dangerous anc the personnel were

Ag.
| Agh. distributed before dark and picked up after sunrise in the morning.
jem

.; ft :

if o Observing procedure consisted of adjusting the intensity of the station lights
sae

< to the minimum which could be observed thereby obtaining a small targer consider-

ing the distance involved. This was done as early in the evening as sufficient
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darkness ras obtained ard from one to three sets of six positions each were observed.

Due to weather it was sometimes only possible to complete one satisfactory set in an
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_e¥ening. From two to five hours were spent in observing. When results obtained

‘were within the specifications of the U.S. Coast and Geodetic Survey no attempt was
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made to obtain further refinement.

The strength of figures obtained for the net was an RI of 74.4 with a maximm

of 130 allowed,

A maximum triangle closure of 2.5 seconds and an average closure of 1.3 seconds

= was obtained with the maximum of § seconds for one triangie and 3 seconds for the

average closure allowed by specifications.

The RUNIT BASE LIKE is a broken base consisting of four sections connecting

the two stations, North Base and Runit. This was necessary due to the configuration
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of the island. Traverse Station Runit of the Joint Task Force Severn Survey is an
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angle point in this traverse and was also included in the former traverse,

Standard procedure of the U.S. Coast and Geodetic Survey for second order base

line measurement was used, Angles were measured with the Wild Te2 theodolite and

the measurement was made with three Lovar tapes using thermometers and stretcher
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apparatus of an approved type. The calibration certificates of these tapes are in«

b
r

cluded in the reeord of the survey.

Stakes were set at fifty meter intervals for chaining points and the tapes were

alternated so that in completing the forward and backward measurement all three

tapes were used in each direction.

Due to the velocity of the wind at this perioc of the year it was necessary to

use a wind bresk in order to obtain accurate results. This consisted of a thirty
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six inch strip of canvas approximately fifty five meters long which was held

x | parallel to the line as each measurement was made.

The computed probable error of the total measurement is 1 part in 648,000,

- ,The allowable maximum probable error is one part in 500,000.  
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Observations . from 40 foot ‘steel tower

Reference marks are bronze disks in conlerete blod¢ks
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STATION beseRven ANGLE CORA-N SPHERICL SPHERICL eeee LOGARITHM
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SECTION | MEASURED DISTANCE Discrepancy between 2 veeeements ofmection Probable Error |

20'V oist_in Km. Maximum Difference 0.6775V2ME7, | Section

North Base-7A F 243.4274 mn m m

B 243.4274 20 VY -2434274 0.0098 00000 0.6745 * 0.000 0.0001

0.0000

7A— 20 F 649.8803

B 649.8729 20Y.6498766 | 0.0/6! 0.0074 |0.6745 x0.0037| 0.0025
0.0074 |

20— 34 B F 699.995/

B 700.0026 20 Y.6999988 0.00/67 0.0075 |0.6745 x 0.00375 00025

0.0075 |
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0.00 /6
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0.0055 ot .
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0.0025* | B 2624.2693 mS
0.002S

7?

2 = 80000/637 Y= 0.00405 M 0.0072 M S 4 -

0.0005"
a :

0.0019* Actual difference 0.0072 = /: 36448! Ei
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7A | BO
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2s 50 + 18! 3.0
22 50 - 043 0.2
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25 50 + 1,05 Lo

26 50 + 040 O./
27 50 4 O/2 0.0
28 50 + 002 0.0
29 50 ~ 1.56 2.3
30 50 - O75 0.5
3/ 50 +066 04
32 50. |~ 420° ‘La
33 50 + 0.34 O./
348 50° |- Of7. 0.0

we Z=96

348 . ~
35 50 +080 | 06
36 50 - 1,53 2.2
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NAME OF STATION.AOPAN teatignAomanIsland
. Eniwetok Atoll

CHIEF OF PARTY__._LSH en Marshall Islands
caTe 1949-50

 

po ©DISTANCES ANDDIRECTIONSTO REFERENCEMARKS coed
PL SBYECT RISTANCE [ cpirectioN| AZIMUTH

METERS | FEET | :

Corel He 00-000
RM. No.1 22,860) 5,.00 188-08-10,0 :

R.M. No, 2 22.860 «775,00, -278-08-10,0
: | i

l ; i i   
 

20.0"ELEY. GF MARK ABCVE MLW... coe

HEIGHT OF TELESCOPE asove marx. 40.5% __

HEIGHT OF LIGHT ABOVE MARK __ 40,5! Co eee eee

DETAILE: OE€ESGRIPTIG* -

This station is located on Aoman Island approximately 200 feet west of
the west end of the Aoman-Biijiri causeway and 90 feet from the high water
mark on the lagoon side. It is Traverse Station Aoman of the Joint Task
Ferce Seven Survey and is a standard USC&GS triangulation disk set in a con-
crete block flush with the surface.

Reference marks are standard Holmes & Narver bronze disks in concrete

blocks set flush with the surface,

This station was disturbed. See Recovery Note of June 7, 1951.
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OLMES & NARVER ENGINEERS JOB N° 640   

DESCRIPTION OF TRIANGULATION STATION|

   

oe
— AME 68 7 TATION BOGA - oo tation _Bogallua Island
on BS LSE Eniwetok Atoll

53 Groen h Gr war rr moe Marshall Islands
>

er Carte 1949=50_

3 oo .
og | DISTANCES AN. VIRESTIGONS TO REFERERLE MARKS

e : | C&be F . OU: STANCE L'RECTICN AvimMotT® J

, as |‘gs | : Coral - - 0-00-00 .0 !
ic? |SE | R.M. No. 1 59.015 193.62 94-53-50.0 !. = - ' .

a
zs i | R.M,. No. 2 36, 576 120,00 154=54-00,.0 ‘

, 4 |

22 i !|
8

i

a ‘
&

i

 

EL EW GCF MARK ao Wy Tel

BRE IGR OF TE SECKE A FY 40,5!

H 4 eT ABO YE MAS 40.5! -

2 CETAILES D8 SON ie TIS

i - This station is located on Bogallua Island at the oxtreme east end of
ae | the island approximately 20 feet from the high water mark.

eo The mark 1s a standard Holmes & Narver bronze disk set in a concrete
block flush with the surfece,

The reference marks are standard Holmes & Narver bronze disks se t in
concrete blocks flush with the surface and are intereection pointa on the
Bogallua topo traverse,

eb ee ‘ FPC Py ee
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DESCRIPTION OF TRIANGULATION STATION

 
 

   
 

NAME CF sTaTiON_...BOKONteation _Bokon sland
oa (7 EniwetokAtollCHIEF OF PARTY.DSR 0k Wiarshall Islands

DATE 1949-50

DISTANCES AND OFRECTIONS TO REFERENCE MARKS |
fpnaee — - — eere pp woes epee wee

OBJECT yO DISTANCE |CIRECTION AZIMUTH
ee mee oe mone 4 os meee ae ee —+— . ee--t wee eewe a ose

, METERS o FEET
| 1

Aomon - - | 0-00-000
| | {

RM. No. 1 | 15.240 50 ,00 207-2412 .2

|

R.M, Xo. 2 15,240 | 50,00 | 279924412 .2‘ : : ,

|
| |

i L i |

ELEV. OF MARK ABOVE Miw..20.46

HEIGHT OF TELESCOPE ASOVE MARK...15,54

HE:GHT OF LIGHT ABOVE MARK_...__. 25,59

DETAILED CESORIPTION.

This station 1s located on Bokonaareppu Island approximately 660 feet from
the west end of the islend and 56 feet from the high water mark on the lagoon
side,

The station mark is a standard Holmes & Narver bronze disk set in a concrete

block flush with the surfece,

The refererce marks are standard Holmes & Narver bronze disks set in concrete

blocks flush with the surface,
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reaSHt OF LIGHT ABS YE MARK _.

t . a
PETAL ES DESCRIPTION -

wane ge station. ISLET. _tocaticn SouthofRunitIsland
cer GE paRTy LSH Eniwetok Atoll
hea FF . rus ”

NRE - oo Marshall Islands
CATE 1. 1949-50.

DISTANCES AND ORECTIONS TO REFERENCE MARKS

OBVECT : DISTANGE CIRECTION | AZIMUTHae : ees ape
[ . METERS | FEET |

:

| |

None
: }
i : |

| |
} '

|

fig. of wark ABOVE Mow... 8,08

HEIGHT OF TELESCCPE agove marx 1,5!
11,5!

This station is located on the first sand island south of Runit at

approximately the center of the island.

The disk is a standard Holmes & Narver bronze disk set in a concrete
block flush with surface,

Due to the limited area of the islard no reference marks were set,
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HOLMES & NARVER ENGINEERS JOB NO 640

A‘

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION NORTH BASE LocationBunitIsland
Eriwetok Atoll

CHiEF OF PARTY.DSHok Varshall Islands
CATE _1949=50

 

 

 

7 DISTANCES AND DIRECTIONS TO REFERENCE MARKS

pe OBJECT - DISTANCE | DIRECTION | AZIMUTH

METERS I FEET : |

Coral | - ie | 0=00-00.0 |

RM, No.3 =| 45.686 | 149,89 | -101-59-20,0
{ ! i

; | ‘ :

| RM. No.1 =| 31.992 104,96 =| -267233420,0 |
| ! |

: RM. No.2 + 25,233 82.785  340-35-50.0 |
| | : |
| : |
L 3 4 *  
 

ELEY. OF MARK ABOVE Mow.Go@f

HEIGHT OF TELESCOPE aABove marx 40,5!

HEIGHT OF LIGHT ABOVE mARK. 40,5

DETAILED OESCRIPTION:

This station is located at the north end of Runit Island approximately
200 feet from the end of the island and 65 feet from the high water mark on
the lagoon,

The marker is a standard USC&6S triangulation station disk in a concrete
block, This ker has been distur and o the loggtion
in the Report of the Engineer, Joint Task Force Seven.

Reference marks are standard Holmes & Narver bronse disks cemented into

the surface of the reef ledge at tide range.

fo CF BEY FFC MARKED 687
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DESCRIPTION OF TRIANGULATION STATION

 

  
 

NOME OF STATION_. __ PARRY LOCATIONParryIsland
Eniwatok Atol

w CHIEF cr evaRty__LSH- naw 1
& Marshall Islands
a pave  LO4G~50
a
es

< ;
= DISTANCES AND SIRECTIONS TO REFERENCE MARKS
G ae ~ —_ rs one BO ~ oo TOme TT . ~ 4

= CBJECT DISTANCE ; DIRECTION | AZIMUTH
= an eeee ee coh mo . ose ---- L ceeeee + a - oa neei“

zk METERS FEET
© SS i j

Ee Coral - - 0-00-00 ,0 !

fot tee . i
o8 .
mS R.MB. No. 1 15,246 50 ,02 6 46~-34=25.4 |
ob ~ i 4 I 4

eS
onl =

.

= S: RM, No. 2 15.2274 £2.95 + 181-37-20.4
© | .
=. ~ ”

= S
g

ES
o
aa 1 i& _

~~
#

$3 ELEY. OF MARK ASOVE Mow... 2O,0'2

& HEIGHT OF TELESCOPE ABOvE Manx 24,5'. _

% HEIGHT OF LIGHT ABOvE MARK. 2465'. __

DETAILED DESCRIPTION:

This station is located on Parry Islend approximately 450 feet from the
north end of the island, The mark is set at the intersection of the diagonals
of the opposite legs of a four leg steel commnication tower,

A twenty-four foot wood instrument tripod and a platform at the required

height on the tower was constructed for observation.

The station igs marked with a standard Holmes & Narver bronze disk in a

concrete block flush with the surface,

The reference monuments are standard Holmes & Narver bronze disks in

conorete blocks flush with the surface,

LEG rn? /{i
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DESCRIPTION OF TRIANGULATION STATION

 

   
 

NAME OF STATION. -PITRAAT =.Location _PiiraalIsland__

Aut - | Eniwetok Atoll

= DATE 1949-50
8
a :

ive DISTANCES AND DIRECTIONS TOREFERENCE MARKS
pe Lneete ee myo nen Sone ce apne nee Snpeet

48 OBJECT ! DISTANCE |DIRECTION | AZIMUTH
+. ae baen + -+- ~_ wh tee rene ef ee oo ao ee noe

ia3 S ! METERS : | FEET :

Ce & N, Base | ~ | ~ | 0-00-00,0
v<
¢

22. i i
hE | '

ES | R.M. No. 1 22.860 | 75,00 270-31-55,0 |
SQ. . !

2 &y
oe
‘SS -
8

ge
@- al

3
3 ELEY. QF MARK ABOVE Mow.«8.8! _ ee

5 HEIGHT OF TELESCOPE ABOVE MARK.15,51

& HEIGHT OF LIGHT ASONVE MARK _ 15.58

DETAILED DESCRIPTION:

This station is lecated on Piiraai Island approximately 350 feet from the
south end of the island and 75 feet from the high water mark on the Lagoon
side.

The station marker is e standerd Holmes & Narver bronze disk set in @ concrete

block flush with the surface. .

The reference marks are stsndard Holmes & Narver bronze disks set in concrete

blocks flush with the surface,
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NAME OF STATICN, PINNACLE

CHIEF OF PARTY. LSH oe Marshal] Islands
pate _1949=50_
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HOLMES & NARVER ENGINEERS JOB NO 640

USE-ONEY
DESCRIPTION OF TRIANGULATION STATION

ation Eniwetck Lagoon
Eniwetok Atoll

 
coinenrearmnmnnsaeane © ay

DISTANCES AND DIRESTICNS TD REFERENCE MARE

  

i

ae - ' ' |

CBJECT iS TANCE 1 CIRECTION AliM TH |
nee . = - - : ooo e - . r- 4 eee eee ee r a - - 1 ~

METERS FEET |

: | |
|

None .
, i |
| ;

.

t

{ j
i
|

|

__ _ Le ___}

FLEV. OF MARK Aeoce Mow. . 8,08 _

HEIGHT CF TELESCOPE ABOVE maRK _§,0' —_

300"HEIGHT OF LIGH? ARUL VE MARK_

CETAILEC DESCRIPTION

This station is a prefabricated steel tripod which was set in place on
a coral reef approximately 2.7 statute miles west of the south end of Runit
Igland, The station was occupied at low water and under favorable weather
conditions.

This is not a permanent station and will be removed as it is considered
a nevigation hezard,
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HOLMES & NARVER ENGINEERS JOB NO. 640

DESCRIPTION OF TRIANGULATION STATION
OFFGHAL-USEONLYi

Location _Teiteiripucchi Islan
 
 

 

 

NAME OF STATION......TETTETR eiteiripucc
Eniwetok Atoll

CHIEF OF PARTYW..DSH Marshall Islande

DATE 1949-50 |

DISTANCES AND OIRECTIONS TC REFERENCE MARKS |

CBJECT | DISTANCE | ERECTION AZIMUTH
— oe eeceneeies _. --— veeeeehen oeaeneeee

| METERS } FEET_ rR | |
! |

Coral - om 0-00-00 .0 |

| : :

3 , |
R.M. No. 2 ' 15.240 | 50,00 ; 215-23-00,0 —

i _ i i 
 

ELEV OF MARK A@OvE Miw...8,6F

HEIGHT OF TELESCOPE ABcve wank . 40,5'

'
KEIGHT OF LIGHT ABCGVE MARK _.. (40,5' we ee

DETAILED DESCRIPTION :

This station 4s located on Teiteiripucchi Island approximately 800 feet from

the weet end of the island and 120 feet from the high water mark on the

lagoon side.

The mark ig a standard Holmes & Narver bronze disk set in a concrete block

flush with the surface,

Reference marks are standard Holmes & Narver bronze disks in concrete blocks

flush with the surface.
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HOLMES & NARVER ENGR EER oe TG

+
RECOVERY NOTE TRIANGULATION STATION

Nome of Station CORAL - . — Lecetion Eniwetok Lagoon

Eniwetok Atoll

E&tebticnea. py J.T.F.-7 Yeqgr L9AT#4E _ FKarshall Islands

Recuvered b y LSH a Year 1949-50

Pet tay  sescription as to fitaess cf origina: description:

This station was recovered and found to be in good condition,

The station is located atop a circular concrete cell that is fifteen feet
in diemeter, about 2 miles east-southeast of the Reef Photo Tower, about 5 miles
west of Runit Island and 0,15 mile west of buoy No. 15, The disk is a standard
USC&GS station disk set in the center of the structure about ll feet above M.L.W.
stamped CORAL, and is surrounded by a sheet metal wall that projects 3 feet above
the deck of the structure,

A 14 foot wooden tower was used for observations at this station.

_OFFICIAL-HSE-ONLY Sa



RECOVERY NOTE TRIANGULATION STATION

3 Oboe of itstyn_  ELGIN (Engebi) _ _ i.ocation Engebi Island

4 Epimetok Atoll
aa

s Eebished by J.T.F.°7 tear _ L9AT#LE | Marshall Jslands.
“a
8

2. s erec by LSH rear 1949-50
= Ss
ig2. | | |
|e L ed detcriphen gy ta titeess of origincl descrptioan:
BB. :

4S This station was recovered and found to be in good condition,
es ?

= Bb. The stetion igs located on Engebi Island approximately 900 feet north of

.%e, south end of island, 500 feet west of seaward side and 300 feet east of the
“ES lagoon, 130 feet south of a concrete building. The disk is a standard USC&GS
“ge station disk set in a 12 X 12 inch concrete block flush with surface and is
6 stamped ELGIX,
a

        

 

This station has been re-named "ENGEBI" and is also bench mark No. 1 for
, this island,

. RM No. 1 was set at a distance of 50.00 feat 15.240 M from the station at an
azimuth of 105*11]'-10",

“RY No. 2 was set at a distance of 50.00 feet 15.240 FM from the station at an
agimth of 195°11'-10",

. ., These reference marks are standard Holmes & Narver bronze disks set in concrete
_ blocks flush with the surface,

A 40 foot steel tower was used for observations at this point.

M7



HOLMES & NARVER ENGINEERS “Ons nih

RECOVERY’ NOTE TRIANGULATION STATION

Name of Station. GRAFLEX= =_-_ssLocation. AomanIsland

_EniwetokAtoll

Established by... eTeFee? Year, 1947248 _MarshallIslands

‘Recovered by__..URYear .1949250

Defailed description as to fitness of original description:

This station has been destroyed.
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HOUMES 4 NARVER LNOREPRS JOB NG RQO

OFHGIALUSE-ONELY
RECOVERY NOTE TRIANGULATION STATION

Name of “tation KODAK (Aniyaanii) !scation Aniyaanii Island

Eniwetok Atoll

Estobiicned by J.T.F.A°7 Year 1947-48 Marshall Islands

Recovered by LSH Year 1949-50

Defcres Geuoription os tu fitness of origina description:

This station has been recovered and found to be in good condition, The
station has been renamed Aniyaanii and is located about 600 feet south of the

. north edge of vegetation in a small clearing on the lagoon side of Aniyaanii
_Islerd, 80 feet south of the north edge of the clearing, 125 feet east of the
high water mark on the lagoon beach and 755 feet north of the northwest leg
of a 75 foot steel tower, The marker is a standard USC&GS station dise set

in a concrete block flush with the surface and stamped KODAK.

Reference mark No, 1 is set at a distance of 57,398 feet 17.495 M from
the station at an azimuth of 214-55'42,6",

Reference mark No. 2 is set at a distance of 110.819 feet 33.778 M from

the station at an agimuth of 326<01'-28,6",

These reference marks are standard USC&QS reference discs set in & con~

crete block flush with the surface.

Note: This station has been reset. See Restorat.on Note Triangulation Station
of June 7, 1951.

//7
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RECOVERY NOTE TRIANGULATION STATION

None of ‘tation NORTH BASE sw . .. Location Runit Island

, Eniwetok Atoll

Establisned by USN —Yecr 1944 _ Marshall Islands

Relovered by LSH Year 194950

Detcncd description as to fitness of original description:

This station was recovered and the results of the present survey determine
that the marker has been disturbed.

The marker was used in its existing position and a new description and lo-
eation of reference marks are included under description of triangulation stations,
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HOLMES & NARVER ENGINEERS JOB NO 640acre
RECOVERY NOTE TRIANGULATION STATION

Name of StationPHOTO(Reef PhotoTower)_. Location _EmiwetokLagoon

__EniwetokAtoll

Established by. 9-T+Fe-7?_ss veor__1947748 MarshallIslands

“Recovered by_.. _ESHYer.1949-50

‘Detailed description as to fitness of original description: |

This station recovered and found to be in good condition,

The station is a 4 leg 75 foot steel tower constructed atop 4 steel piles
“ eneased in conerete at tide range, located on a corel reef approximately 7

statute miles south of Engebi Island, 7 miles west of the north erd of Runit
Asland and 2 miles west-northwest of station Coral.

The marker is a nail set in the wooddeck at”“the intersection of the diagonals
of the opposite legs of the tower. This wood deck is approximately 10 feet
above Ky L, WwW. ‘ oo a, , * '

The light was monnted on-a wood tripod AeS feet above the deck,

This station was not occupied dué to axeessive vibration,

ne

 



HOLMES & NARVER ENGINEERS JOs8 NO 640

RECOVERY NOTE TRIANGULATION STATION

“Name of Station. PRIVILEGE (Eniwetok) | | Location _EniwetokIsland

EniwetokAtoll = __

Established by.USN= Year1944. __MarshallIslands

‘Recovered by. USH«©... Year =4949=50_

g
i
o
n

Detailed description as to fitness of- origina! description.

This station was recovered and found to be in good condition, The station
has been renamed EFIWSTOK and is also BM No. 1 for this island.

The station is located on the north end of Eniwetok Island, 225 feet from
Sthe north end of the island, 70 feet west of the high water line on the seaward
side and 90 feet east of the high water mark on the lagoon side. It is 30 feet
north of a large Quonset building and is under a steel tripod which is Beacon B.
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The marker is a standard USN triangulation disk set in an 8 X 8 inch concrete
block flush with the surface.

Reference mark No. 1 is set at a distance of 39.12 feet 11.924 H-from the
station and an azimuth of 62=46'<17.4", . .a
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Reference mark number 2? is set at a distance of 39.12 feet 11,924 FH from the

station andan agimuth of 332=46'<17.4",

These reference marks are standard Holmes & Narver bronse diska set in concrete

blocks flush with the surface.
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HOLMES & NARVER ENGINEERS JOEy NeiBEO US )

RECOVERY NOTE TRIANGULATION STATION

 

Nume of Station...RUBIT-Location _ RunitIelendee

| __Eniwotok Atold
Estodtished by.JebeFen? Years.1947#h8 ___Marshall Islands _

“Recovered by oo Year | 1949-50

Detailed description as to-fitness of original’ description: ~

This etation waa recovered and found to be in good condition, |

The station is Located approieimately 900 feet north ofthe’‘end of. the sand
‘spit at the south end of the teland, 120 feet west of the high watér irk on the
seaward side of the island ard 70 feet eastof the high water mark onthe lagoon
side. The disk is ea standard N86&GS station disk set in a 12 X 12 inch concrete
block flush with the surface and 4s stamped RUNIT.

Reference mark No. 2 ie 41.075 feet north-northwest of the atation. -

Reference mark No, 2 is 48,062 feet east of the station.

These reference marks are standard USC&OS reference disks net flush’ with the
surface. ;

The station mark is approximately 9 feet above MK, LW. and a 20 Poot wooden
- tower was used for observations.

AO, 5 Py LFS MST Vs + “ At pcp nk \
ry : 7 fee wu aby



RECOVERY NCTE TRIANGULATION STATION

Nome of ototiog .. . SAND . _ . Location So, of Runit Island
Eniwetok Atoll

fiteriivneg ty USN Year 1944. KMershall Islands

“Ho, cvered ob, LSH Yeor 1949-50

Ep. ode sse ctlen,pa
g

~ a ~ € ~* ~

i uv “ ~ + + ~ a a

This station was recovered and found to be in good condition,

The station is located on the third sand island south of Runit Island, about

; 450 feet south of the north end of the island and 68 feet east of the high water
mark on the lagoon side, The dise is a standard USN triangulation diac set in an

8 X¥ 8 inch concrete block flush with the surface.
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A 14 foot wooden tower was used for observations at this station.

As this is a remote locetion with limited land area no reference marks were

set.
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HOLMES & NARVER ENGINEERS

 

RECOVERY NOTE TRIANGULATION STATION

Name cf Station _STEEL oo«CLoc ation Parry Island

__ Baiwetok Atoll
Estcblished by _U5R =ver1944 2 |__MarshallIslands

“Recovered by. UH. Year 1949-50

Detailed description as to fitness of original description:

This station located on the north end of Parry Island has been destroyed.

Station PARRY of the present survey is in the approximate location of
, this station.



  

‘HOLMES ts NARLER ENGINEERS JOH NOG

Vertical Control

As no records are available of vertical control established here by previous

Surveys a temporary datum is being established on each of the project islands as

  

*.s :

3 surveys are made, This datum may be described as follows,

oe .
a "A datum approximating mear low wate r springs was arrived at by applying
-* -

8
is ' corrections from the U.S. Coast and Geodetic publication "Tide Tables of the

7 or
‘ge Pacific Ocean" te a series of tidal observations. This is a temporary datum

SE but should be significant to less than a foot",
'F Be

“ = : The procedure is to erect a tide staff at a suitable location at each island
Ee - - '

-gs: and take periodical observations as surveys are made at these islends. After ap-

im
ae plying corrections a mean of these corrected observetions is accepted as the ten-

ig porary datum. This datum is transferred to a permanent monument in the vicinity
ie

which becomes the point of origin of all vertical control on the particular island.  
At a later date when personnel are available at these Tocations a longer series

or observations will be taken and corrections applied to the dati, It 4s not an- ,

. t1etpated that any temporary datum now in use will be refined by more than a few

tenths of a foot. ,

When datums are established at all project islands a further check can be made

by taking simultaneous observations at all tide staffs:to check the relation between

the individuel datums. Due to little knowledge of currents in the lagoon it is

doubtful if any refinement of the ind ‘vidual datums can be made by this method.

'A list of the bench marks follows:

Aaraanbiru -- To be established at later date.

Aomon <= Triangulation station Aomon = Elev. 8.41 - - _ gag

Biijiri -- Traverse station Biijiri ~ Elev. 7.67 SF

:Bogallua -- Triangulation station Boge - Elev. 7.14

.Bokonearappu -- Triangulation station Bokon ~ Elev, 10.40

Ergebt -- Triangulation station Engebi (Elgin) - Elev. 10.08



HOLMES os NAW/ER ENGINEERS JOE NOG f
t>

LOUsetntan -~ To be established at laterdate,

 

eeNuzinbaarikku -- To be established at later date.  
  
  
   

   

  

Parry- Triangulation station Parry - Elev. 9.80

- Pidpaad =~ Triangulation station Piiraai - Elev. 8.80

Rojoa “- To be established at later date. Existing elevations are
referenced to Traverse station Biijiri.

“Rantt, -- Traverse station Runit - Blev. 12.95

flush with the surface and these lecations will be shown in tcepogrephical

i maps of the fplands involved.
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“The monuments at all points listed are bronze disks set in concrete blocks ©
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 EXPANSION OF HORIZONTAL CONTROL SURVEY
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The primary horizontal control network furnished the basio controls

from which the relations of test structures were determined. The scheme

was expanded to include the photo stations at sites M, N, P and Q; C, E and

V Zero points, and the islands of Bogon and Rigili. The islands of Muzin

and Aaraanbiru were located from controls established in the local Zero areas.

General Features

The specifications and criteria for second order triangulation were

followed in expanding the scheme. While the strength of figure was weak in

some cases, additional observations were taken which offset the weakness.

All observations were made at night, and standard procedure was attempted

throughout. Weather conditions and interference from construction and soten-

tific work in the tower areas affected the survey, but the results are

oonsidered consistent with requirements.

A quedrilateral was developed including station Bokon, thereby increasing

the strength of this station over the single triangle by which it was previously

located. The adjusted values vary slightly from those recorded from the

previous survey.

Station Islet was also strengthened by inclusion in a quadrilateral with

no change in the values previously recorded.

The location of station Rigili is to third order accuracy, which conforms

with instructions regarding location of this station.

Field Computations

Computations of the expanded scheme were made at the jobsite. While

adjustments to balanoe out observing errors were not made, the results were

within scientifio requirements.
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Photo Tower Triangulation Report

A report was issued on May 18, 1951, inoluding the relation of the

photo tower to the Zero points. The values are listed as computed from the

control network and also from check computations based on observations made

at the structure sites. This report is included.

Adjusted Data

Adjusting of the expanded scheme has been completed, and the adjusted

values are included in this report. The value of the length of each line is

independent of the route followed in the computation.

All observations, inoluding the cheok observations at the structure sites,

were evaluated and used in the adjustments. While this data varies from the

values given in the photo tower triangulation report, the differences are small

and assure that the values given in this report are within requirementa.

In the interests of economy, these computations are not included in this

report. The sketches included record the adjusted values determining the

inter-relation of the various stations.

The computations and field notes will be a part of the permanent survey

reoords at the jobsite.
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