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LIST OF KEY WORDS AND ABL REV IATION S

FASOR Forward Area Sonar Research

FIR Fleet Research Project

NUW C Naval Undersea Warfare Center , San Diego , California

RANEL Royal Australian Navy Experimental Laboratory ,
Sydney , Australia

BAYA USS BAYA (AGSS—318) a t t ached  to COMSUBD EVGR U ONE ,
San Diego , Cal ifor nia

DAVIS USNS CHARLES H.  DAVIS (AGOP.—5) at tached to MSTSPAC
in San Franc isco , Cali for nia

DI ANANTINA HMAS DIAMANTINA attached to Royal Australian Navy

OTWAY HMAS OTWAY attached to Royal Australian Navy

OCE Officer Conduct ing the Exercise (C.O.. USS BAYA)

SIC Scientist—in—Charge — The SIC aboard BAYA has overall
responsibility for tha conduct of the scientific prograa.
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NAVAL UNDERSEA WARFARE CENTER

FASOR III PROJECT PLAN

CNO PROJECT F/R 108

Section 1

PURPOSE

1. The principal purpose of this project is to extend the ocean investigations
per tinent to long range active sonars using convergence zcne and bottom
ref lec ted paths to additional ocean areas in Southeast Asia that are of
impor tance . These investigations will include:

a. Com~iling of no ise and propagation data applicable to both active
and passive systems , and the obtaining of all necessary suoporting environmental
and oceanographic data including bottom structure and bottom loss measurements.

b . Continuation of the collection of data for classification studies.

c. Compiling of reverberation data.

d. Obtaining ambient noise measurements.

e. Operation of a low frequency source for specia l acoustic transmission
tests .

2. CNO Confidential letter Ser 060871 of 18 June 1968 fully disc usses the
back ground and goals to be achieved during the FASOR III cruise.

Section 2

PREVIOUS WORK AND BACKGRO UN D

1. FASOR III tests and proced ures are a continuation of and similar to those
conduc ted during F~SOR I and LI. Some modifications have been made to take
advantage of improved equipment and instrumentation which has bacone available.
Addi tionally ,  the FASOR :11 effort has been expanded to include units of the
Australian Navy . This cooperative enterprise will provide for joint sub::arine/
surface ship opera tions and will be advantageous to both countries .

2. FASOR III is scheduled to be~ ln 10 February 1969 and will require approxi:~atelv
-seven mon ths for comp letion. Geograp hic areas are chosen for their operational
and acoustic significance. These areas vii! include reg ions of deep, in ter media te ,
and shallow waler. The FASOR III at sea operations should be comp le ted abou t
25 August 1969.
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Sect ion 3

DESCRIPTION OF EOUI PMEN T

L The equi pment on BAYA is essentially as described in NEL Confidential letter -
SF 101 03 06 , Task 8016 (NEL El—3) Ser 3110—031 of 20 Nay 1964 and in NEL
Report 1060. Supplemental changes in the ~r ’i pment are described in NEL
Confiden tial le tter SF 101 03 15, Task lli O (NEL L1U851) Ser 3110—06 of
2 March 1965 and in NEL Confidential letter SF 11 121 100, Task 11197 (NUN C
E119) Ser 603—028 of 29 August 1968. More recent changes include : An Active
Signal Processor (ASP) ins ta l led in November 1968. It rep laces the exis ting
AN/BQS—5 equipment between the beamformer and the computer , includ ing the
Bearing Data Encoder presently used for  signal level meOsurement. It utilizes
the capab ili ty of the BAYA transmitter , now proven , to handle signal bandwidths
as great as 300 Hz centered at 1500 Hz. For additional details of equipment
aboard BAYA see CNO Conf idential letter Ser 060871 of 18 June 1968.

2. The CHARLES H. DAVIS carries a modern and complete suit of oceanographic
equipments with computer—aided facilities for data analysis. She will again
carry NL’WC (SD) manufactured echo repeaters and transponders which BAYA will use
as standard targe ts in echo rang ing tes ts and as acou st ic sources of known
strength f or reci procal transmission measurements. The Laboratory has des igned
and will have available for use on FASOR Ill a greatly improved Echo Repeater —

Transponder cc-nbination which will operate in both the lower frequency (1500 Hz)
and the higher frequency (4300 Hz — BRASS—Il) regions . The echo repeater will
provide grea ter linear ity of response , controllable levels of simulated target
strength and the time saving advantages of having to dep loy onl y a sing le device
overside for use in both frequency regions .

A standard 100—inch sonar dome containing two 1.5 KHz sources , two 4.3 KHz
sources , and a IJQC transducer is installed on the bottom of the DAVIS at
frame No. 32. The projectors in this dome will be used for one—way signal
measurements , for  ro ugh wea ther s tations , and for direct comparison with
explosive sources .

Section 4

PARTICIPATING ACTIVITIES AND UNITS

1. Commander , Naval Undersea Warfare Center is responsible for the prosecution
of this project. The SIC aboard BAYA is designated as his representative in
the operating area and is authorized to modif y or al ter tes t de tails , pr oced ures ,
etc. ,  as necessary to fulfill tes t obJectives , keeping NIJWC and other pertinent
commands informed. Specifically ,  SIC is responsible for:

a. Overall supervision and conduct of the tests.

b. Detailed scheduling of projec t operations .

2 CO~)FiVEf [L’~.t 
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c. Keep ing OCE fu l ly  inform ed of s ta tus  of tes ts , problem areas etc .
All changes to this plan which e f f e c t  s a f e t y  or movement of shi ps mus t be
discussed with OCE and concurrence obtained from him .

d. Submission of Summary Reports as directed in the Reports  Sec t ion  of this
plan.

e. Brie~~ • of all suppor t ing personnel  prior to commencement of p ro jec t
op erations .

f .  Status and optimum adjustment of the equ ipments associated wi th  the
tests.

g. Collection , reduct ion , and forwarding of data fo r  f u r t h e r  analys i s .

2. The following ships will pa r t i c ipa t e  in the test  operat ions :

Shi ps ETD/Ports Area ETk/Ports

USS BAYA (AGSS—3l8) lOO900UFeb MID , SO & WESTPAC and 29 Aug 1969
(San Diego) INDIAN OCEAN (San Diego)

USNS CHARLES H. DAVIS lll200UFeb MID , SO & WESTPAC and 3 Oct 1969
(AGOR-5) (San Diego) INDIAN OCEAN (San Diego)

}IMAS OTW AY 02—3 0 Apr (Sta .  ECHO FOUR 6 May (S y dney)
l3O800Apr through Sta . HOTEL )
(Sy dney)

}INAS DIA~~J~TINA 29 Mar - 6 May (Sta. ECHO TWO 6 Jun (Djakarta)
(Sydney) through Sta . MIKE)

Loading Schedule:

BAYA DAVIS OTWAY DIAMANTINA

Location: San Diego San Diego Sydney Sydney

Dates: 3—7 Feb 1969 3—7 Feb 1969 2—13 Apr 1969 28 Mar 1969

Unloading Schedule:

Location: San Diego San Diego Sydney Djakarta

Dates: 2—18 Sep 1969 6—10 Oct 1969 6—8 May 1969 6 June

~~~ ~r . 
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3. The Commanding Officer of each shi p pa r t i c ipa t ing  in this p rojec t  is
responsible for:

a. Conducting opera t ions  in accordance with this plan.

b. Assigning a liaison o f f i c e r  to assist SIC in all shipboard ma t t e r s
a f f e c t i n g  the p r o j e c t .

c. Ensuring that all suppor t ing  equipment associated wi th  the tes ts  is
• operating at maximum e f f i c i ency  throug hout the test  per iod.

d. Submission of a comp le t ion report  to NUW C fol lowing terminat ion  of
project operations . This report should be general in nature and will be
used in planning fo r  f u t u r e  FASOR operat ions .

4. Nothing in this  pro jec t  p lan shall be const rued to i n t e r f e r  w ith the inherent
responsibilities of the Commanding Officers of the participating ships for
mainta in ing s a f e t y  of their  shi ps and personnel .

5. In view of the f a c t  that  the par t icipat ing  uni ts  are of various types
~S , AGOR) , have d i f f e r e n t  na t iona l i t i e s  ( U . S . ,  Aus t ra l i an ) , and have personnel

~~~
‘ different status (military, civilian) aboard , it is necessary to establish

~-iand relationships and responsibilities . The following command structur e
shall be observed fo r  the conduct of the  projec t  opera t ion:

SHIP CHAIN OF CO~~-tAND

a. C .O .  BAYA is OCE for  the Task Group consis t ing of BAYA , DAVIS , OTWAY ,
and DIAMANTINA .

b. C.O.  BAYA is OCE for  j o i n t  operat ions  of BAY A and DAVIS onl y .

c. C .O. BAYA is OCE fo r  j o i n t  operat ions  of BAYA and OTWAY onl y .

d. C.O.  BAY A is OCE fo r  j o i n t  operations of BAYA , OTWAY , and DAVIS only.

e. C .O .  DAVIS is OCE for  j o i n t  operat ions of DAVIS and DIANANTINA only .

SCIENTIFIC CHAIN

The SIC aboard BAYA has overall r espons ib i l i ty  f o r  NUW C in the conduct of the
project operations and for direction of the scientific work aboard BAYA . The
SIC aboard DAVIS is responsible for direction of the scientific work aboard
DAVIS, for coordination with SIC BAYA , and for coordination with s c i e n t i f i c
work aboard DIANANTINA when she is participating . The SIC aboard oTt-JAY (NUW C
personnel) is responsible  for  the s c i e n t i f i c  work aboard OTWAY and for  coordinat ion
with SIC BAYA .
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6. A Movement Report will be issued by CONSUBPAC/COMSUBFLOT ONE covering BAYA
participation in FASOR III.

7. MSTSPAC has assigned DAVIS to participate in FASOR III.

8. RAN has assigned DIAMANTINA and OTWAY to j~articipate in FASOR III

Sec t ion 5
OPERATIONS SCHEDULE

1. The operations required by this plan will be conducted in accordance with
the general schedule given below . Detail scheduling is given in Annex A.
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Section 6

EVENTS AND OPERATIONAl, PROCEDURES

1. The obj ectives of this  cruise are as fol lows :

a. To measure those p roper t i e s  of oce’~ areas , including ~ ‘-i-ient noise ,
reverbera t ion and those bo t tom cha rac te r i s~~1~ s which d i rec t l y a f f e c t  passive
detect ion to 200 mile range and echo—rang ing to ranges of 35 miles .

b. To perform echo—ranging tests using bo th a repeater,’transponder buoy ,
and a submarine target.

c. To measure signal coI~erence and to make the results available for echo
ranging and sonar communicat ion des ign studies and for performance predictions .

2. Auxiliary acoustic information and data on environoental characteristics
of the area will be ob tained by personnel aboard DAVIS and DIANANTINA.
DIAMANTINA will carry a scientific grouo from the RANEL (Royal Australian
Navy Experimental Laboratory) . Data obtained by DAVIS and/or DIAN~NT INA
should include for each area:

a. Sea surface information

b . Bathy thermograms

c. Volume surface and bottom back—scattering

d. Normal incidence acoustic bottom reflections

e. Nansen casts

f. Sediment samp les wi th cores

g. Stereo and photogrammetric records of the bottcC~

h. Net hauls

i. Velocimeter , or velocity—temperature—depth probes

j. Sparker records of bottom sub—layers

k. Ambient noise

1. Towed array noise and S/N ratios

m. Bottom profiles (gross and precision)

n. Signal coherence and/or sonar communications •

o. Continuous overall posi tion ~1ots relat ing times and loca tions of
data obtained.

It . ‘  -
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These and other tests will be scheduled by the SIC aboard DAVIS and
DIANANTINA to fit into time available at each station and for minimum interference
with inter—shi p measuremen ts.

3. Stations to be occup ied during this cruise include deep , medium and
shallow water depths. Appropriate events for various combinations of ships
and submarines are described in this p lan. Appendix I to this Project Plan
contains the ~ iliminary Master Schedule of Events for each station. This
schedule will oe adjusted appropriately as addi t ional informat ion beco mes
available. Scientists aboard each ship will be provided with a separate
Arca Folder for each station. These will contain sonar predictions and other

• i n format ion  for use in the planning of data collection. The area folders
will he available at each port for use in reviewing the schedule of e~ er1ts
to be conducted at each station to be taken prior to arrival at the next

~~rt. Further on—station adjustments to these schedules will be made as
necessary to bes t accomp lish the test objectives within the instrumentation

• Status and environmental conditions actually encountered. Selection of all
events , sequence of events , ship and target positioning , times for COMEX , and
duration of cvents will be the responsibility of SIC abc~ rd EAYA with
concurrence of OCE. Surface ships may conduct independent operations during

• submarine events which do not involve them . Planning and coordination, of
independe nL surfa ce ship operations will be accomp lished during pre—sailing

• conferences in port and by separate communications betweon the surface ships
-; at sea.

It is expected that BAYA will spend an average of about 38 hours at cach
station and DAVIS approxiriately 54 hours . ~herev~ r poss ible , DAvIS ~?ill
arrive on station 6—B hours prior to BAYA ’s arrival. DAVIS may use this
extra time to obtain a Nanser. cast at the rendezvous point , and maLe uther
environmental measurements as tine permits. DAVIS will calibrate and launch
an echo repeater/transponder buoy prior to echo ranging events and retrieve it
following these events as requested by SIC on BAYA . High differential drift
between DAVIS and the echo repeater/transponder buoy may require cCmpromi ses on
priority of DA~7ES measurements or requests that DIAN.ANTINA assist.

DIA1~ANTINA will par ticipate on Stations ECHO O~ E to MIKE inclusive end
may occupy several additional stations not indicated here . The Australian

• submarine OT~-TAY , will serve as target for both active and passive detection
trials on Stations E4, F, C, and H, and will also transmit signals and record
data using equipments manned by NUt-IC personnel on board.

Ship movements at shallow—water stations will be similar to those for
deep—water stations and the sane event descriptions are used. Essential
differences will be:

a. Pre—selec ted range for shot run will be a best estimate of the m2 x i m u n
echo—ranging range for the area. After first echo—rang ing trials , SIC may
select longer or shorter ranges for the additional runs .

10
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b. Tilted transducers will not be used , unless required by SIC for
limited sampling in special cases .

c. Echo repeater/transponder buoy may be anchored if position is critical.

Initial positioning of ships for echo—ranging events will be accomp lished
with submarines surfaced. The following aids are available:

a. Radar:  Best for  short  range , but  not available at the ranges normally
required for deep water stations .

b. Satellite Navigation: Receivers will be installed on BAYA and DAVIS .
Provides precise positions , but is dependent upon satellite schedules .
DAVIS will give her location to BAYA via radio to make range and bearing
information available to SIC. OTWAY , when involved , may be reques ted to
take ini tial position relative to DAVIS , using radar , to make use of the
sa telli te navigation capability.

c. RARIE: Radio ranging equipment which includes a master station
aboard BAYA and a transponding station aboard DAVIS or OTWAY , provides
accurate range but no bearing information.

4. EVENTS or experiments which involve or are of interest to more than one
ship are described below. These events are grouped with the first group
consisting of events involving BAYA , DAVIS and echo repeater/transponder
buoy . The following groups include events involving BAYA and OTWAY ; BAY A ,
OTWAY and buoy ; DIAMANTINA and DAVIS; and MISCELLANEOUS EVENTS .

5. The following events involve BAYA and DAVIS only:

EVENT I: Shot Run and Area Search (7—hour duration)

BAYA dive , rig booms and take proposed heading for exp losive run. BAYA
will transmi t signals arLd ob tain acoustic returns indicating clear path or
possible uncharted sea mounts. When both ships indicate ready by underwater
telephone , DAVIS dron 3 deep charges at 20—sec intervals. DAVIS run at 5 K.
First shot should detonate on an even 3—minute interval of thw WWV hour.
Shots will be detonated on schedule so as to produce 6 sing le sho t signals
on 2—minute spacing , 6 on 4—minute spacing and 20 shots on 6—mir.ute spacing.
All subsequent shots at 12—minute intervals. Three deeper shots at 30
second intervals will signify end of run . During the 6 and 12—minute interval
spaced shots, one minute after the shot , BAYA will transmit 1.5 and 0.5 sec
pulses every 10 sec until a total of ten signals are sent. BAYA will hover ,
maintain requested headings , and will record all exp losive signals , for
duration of shot run . BAYA may remain submerged after the Shot Run continue
DRT and measure bo ttom reverberation while DAVIS calibrates and deploys
repeater/transponder.

11 ( I : .~ T~~~~~
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EVENT II. BAYA and BUOY : Convergence Zone ; Two Frequencies: (5—hour duration)

BAY)-. take two or more headings as requested fo r  b o t t o m  reverberation
measurements . BATA return to heading toward buoy and commence echo—rang ing
run at about 2 knots . A small down angle is requested to clear the bow from
the BRASS II beam. DAVIS conduct independent measurements.

EVENT III. BAYA and BUOY : Convergenc. ~.ne , Coded Signal: (6—hour duration)

At designated pos i t ion , BAYA dive to reques ted  dep th  and take heading
toward target. At CO~~ X , BAYA commence closing slowly . PRN and FM echo—
ranging will be conducted us ing a p re -a r ranged  schedule and shared time on
the lower frequency bands . Samp ling at 4 .3 kHz may be considered by SIC on
a n o t — t o — i n t e r f e r e  basis . A f t e r  closing throug h the convergence zone ,
BAYA will be requested to back down or otherwise maneuver to re—cross the
zone from duration of run . DAVIS maintain station within -F 10 degrees of
buoy from BAYA to provide for reception of transponder (TRACER) signals from
DAVIS.

EVENT IV . BAYA and BUOY : Bottom Bounce , 2 Frequencies:  (5—hour dura t ion)

BAYA at pre—selected range and depth approach buoy . On request of SIC and
when 1.5 kl-Iz is near optimum , BAYA either back , or retrace , or modify
original courso while 4.3 kHz bend is tested. 2.esume closing run at 1.5
k}iz. Log course and frequency changes witi tines on DP.T.

EVENT V. BATh and BUOY : Bottom Bounce , Coded Signal: (6—hour duration)

At designated position , BAYA dive to requested depth and take heading
toward t a r g e t .  At CO~€X , BAYA commence closing slowly .  PEN and FM echo—
ranging will be conducted using pre—selected tilts of the transducers. Whe n
bes t range is de termined , BAYA will be requested to maintain position. DAVIS
maintain s ta t ion  w i t h i n  ± 10 degrees of buoy f rom BAYA to provide reception
of t ransponder (TRACER) si gnals f rom DAVIS.

6. The following events involve BAYA and OTWAY :

EVENT VI. BAYA and OTWAY ; 2 Frequencies (3—hour duration~

OTWAY dive to requested depth and presen t beam aspect to BAYA after opening
range according to pre—arranged plan . OTWAY hover or make m i n i m u m  speed so
as to maintain stable situation . Event terminates 5 hours after dive.

EVENT VII. BAYA and OTWAY ; Coded Signal : (6-hour duration)

OTW~.Y take station at a range (on the order of 15 to 35 miles) from BAYA
and on a base bearing as specified by Scientist—in—Charge on BAYA. Range
and base bearing wi l l  depend on area where th i s  event is conduc ted .  3oth
submarines dive , BAYA to 150 feet and OTWAY to periscope depth . OTWAY present
090 degree aspect anc~ hold position (minimum turns) while BAYA rigs receiving

• - -
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CON
array. BAYA inaintain heading and close range at minimum turns . CONEX will
be 30 minutes a f t e r  dive. OTWAY commence following snorkel run at six knots
starting at COMEX:

RELATIVE Tfl-E OTWAY COURSE
(Relative to base bearing)

0000 090°R

0030 180°R

0045 270°R
0145 ‘ 000°R

0200 090°R

0300 180°R

0315 270°R
0415 000°R
0430 090°R

0530 Surface

OTWAY TRACK

0200 Hrs 0000 Hrs 0030 Hrs

4[

etc

0145 Hrs 0045 Hrs

C
—I

w 1.1
€5

€5 C)

OTWAY is requested to maintain DRT plot on scale 1” — 2000 yards with entries
every 5 minutes for duration of dive .

EVENT VIII: BAYA , OTWAY; BRASS—Il Only: (5—hour duration)

With OTWAY at a range of 10,000 yards on BATh’s starboard beam , bo th
submarines dive at designated time to pre—arrangc-d depth and proceed at 2
knots on pre—arranged base course .  Both submarines requested to make DRT
plots during run on scale of 1” — 2000 yards , showing own and best estimates

13 r~- - ’ , :.:~- - ‘ ‘H
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of other submarines track. BAYA will operate only BRASS—Il equipment during
this run. Fifteen minutes after dive CO~EX following run:

RELATIVE TIME BAYA COURSE TARGET COURSE
(Relative Bearing) (Relative Bearing)

0000 000° 000°
0 0

oinr~ 330 030

0120 000° 0000

0200 3300 045°
0220 000° 0000

0300 330° 060°

0320 0000 - 0000

0400 330° 060°

0420 000° 0000

0500 Surface Surface

7. The following events involve BAYA , OTWAY , and DAVIS.

EVENT IX: BAYA , OTWAY & BUOY : 2 Frequencies (5—hour  du ra t ion)

DAVIS deploy echo repea te r / t r ansoonder  buoy wi th  Kytoon and stand clear .
At a pre—arr anged  depth not less than 200 feet , OTWAY circle buoy at 3 knots
at 1000 yard range held constant ± 200 yards . OTWAY maintain DRT log
and a separate log at 5 minute intervals of echo repeater/transponder buoy
true bearing . Run terminates 5 hours after dive. DAVIS stand clear by at
least 3 miles during this operat ion , and approach buoy only af ter OTWAY
surfaces .

EVENT X: BA~(A , OTt-JAY and BUOY : Coded Signal: (6—hour duration)

BAYA take station at range from the buoy (on the order of 18 to 35
miles depending on local propagation conditions) requested by the Scientist—
in—Charge. OTWAY take station 5000 yards from buoy on base line between BATh
and buoy . At designated time , both submarines dive to a depth of 150 feet
and hover. BAYA take heading toward buoy (on base bearing) and OTWAY take
heading such that buoy is on port beam and BAYA on starboard beam (0900 Rela tive
to base bear ing) . COMEX w i l l  be one hour a f t e r  d ive .  U pon COME X , OTWAY
commence following run at 3 knots:

• 14
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RELATIVE TIME OTWAY COURS E

(Relative to base bearing)

0000 090°R

0030 180°R

0045 27O°R
0145 000°R

0200 090°R

0300 
. 

180°R

0315 270°R

0415 000°R

0430 090°R

0500 Surf ate

OTWAY TRACK

0200 Firs 0000 Firs 0030 Firs

U-  

_ _

0145 Hrs 0045 Hrs

C

C)

€5 C)

OTWAY is requested to maintain DRT plot on scale 1” — 2000 yards with entries
every 5 minutes for duration of dive .

8. The following events involve DIAYANTINA and DAVIS:

EVENT XI: DAVIS Closes DIAMANTINA and Commences Station Tests (24—hour duration)

DIAMANTINA occupy station 18 to 20 hours prior to DAVIS arrival and acquire
VLF propagation data. DAVIS transmit 3 frequencies the first 20 minutes
every six hours starting orecisely on the hour . Two SUS (one 800 ft. shot
and one 60 ft. shot) conclude the transmission. Exact shot times will be passed
by radio . A close approach run y DIANANTINA should be made when DAVIS
arrives on station to provide a source level check. Lloyd ranges
(4Z Z where Z = source depth and Z receiver depth) are recommended forj s r S r -
V x
close ap~ roaches . DI~2-~\NTINA will normally remain on station until EVENT I
(Shot—run) is comp leted. If course for EVENT I is altered , DAVIS notify

15 C.~ 
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DIANANT INA so t ha t  she can stand clear .  DIANANT INA may l ay—to  or maneuver
with TOWFLEX during EVENT I and will normally depar t station soon thereafter.

EVENT XII: DIANANTINA Depar ts: DAVIS On—Station VLF Transmissions
(Duration Depends on Departure of DIANANTINA from Station)

After DAVIS concludes Shot Run and any required buoy dep loyment ,
DIAMANTINA may pass close aboard for short—range check of DAVIS VLF source
at 3 frequeL1~ i2s . DIAMANTINA departs and DAVIS transmits VLF the first
20 minutes every six hours starting precisely on the hour. Two SUS
(one 800 ft. shot and one 60 ft. shot) conclude the transmission. Exact
Shot times will  be passed by radio . This event terminates when DAVIS
comp letes station. Last transmission from the stetion will be identified by
a longer time period between the 3 frequency samples. These longer quiet
periods wi l l  be exact ly 5 minutes , and the total transmission will  continue
5 to 10 minutes  longer than tu e ordinary, nominal 20—minute , samples .

EVENT XIII: DIANANTINA Towflex:  DAVIS Sparker and VLF Runs (Duration
not more than 6 hours )

Sparker transmissions for sub—bottom profiling are required DAVIS
measurements but must be scheduled with consideration of DAVIS VLF transmissions
to DIANANTINA so as to minimize incompatibility . Use of sparker and subseçuent
interruption of VLF may be as follows: Sub—bo ttom profiling (18,000 Jou1~
sparks every 4 seconds at 20 ft. depth) will commence at an opportune tint
on station and continue for about 5 hours . VLF schedules will normally
occupy a 20 minute period every 6 hours. Hence , the scheduling of this
EVENT XIII will indicate a probable cancellation of one VLF transmission
under EVENT XII.

EVENT XIV: DIANANTINA Towflex Monitoring Other Ships on Parallel Run
(4—1/2 hour duration)

This event may be conducted between FASOR stations . A message confirming
the p lan will be originated by BAYA at least 24 hours before comp le tion of
the prior station. BAYA may be limited for participation in this event by
condition of battery charge.

DIAMANTINA and DAVLS depart prior station so as to take u~ parallel
courses with 20 n. mi. separation for this EVENT. At COMEX and at 30
minute intervals DAVIS will transnit three frequency samples on VLF overside
transducer while DIANANTINA records on TOWFLEX.

If BAYA can dive for 3 hours or longer , she should take position halfway
between and somewhat astern of surface ships so that DIA~LANTINA and/or DAVIS
bear about 060 and 300 degrees relative . At tine 45 minutes , and 1 hour
15 minutes , 1 hour 45 minutes and 2 hours 15 minutes after COMEX BAYA transmit
3 frequency samples on VLF transducer.

16
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If OTWAY participates , she should take position ahead of surface ships
with range approximately 10 miles and relative bearing to DIANANTINA
about 30 abaft the beam . OTWAY snorts throughout this event.

EVENT XV: Shot Run by DIANANTINA (4—hour duration)

This event should be scheduled to follow DAVIS Shot Run in areas where
there is reason to believe that propagation along a second course would ~~
of interest. Emamp les might be up—slope or down—slope bottoms as compared
with a constant depth course. DIANANTINA open along this “second ” course
and drop charges as scheduled for EVENT I.

9. MISCELLANEOUS EVENTS (Used pr imar ily for inter ship—calibra tions and
Special Activities)

EVENT XVI: Submarine Battery Charge (8—hour duration)

BAYA and/or OTWAY charge batteries and choose courses so as to arrive
in position for next event. Current estimates of time for this event will
be of interest to other ships.

EVENT XVII: BAYA Check Source Levels vs DAVIS (2-hour duration)

BAYA dive to make a run directly under DAVIS . Receiving booms need not
be rigged. BAYA log best estimate of relative position every 5 minutes .
BAYA’ s sources w ill be triggered by an acoustic transmission from DAVIS .
UQC may be used in positioning but should not be operated during last 750
yards of run. Time availability for this event is contingent on scheduling
of other runs and on promp t or early arrival on station.

Section 7

C0~~1UNICATION

1. Communication frequencies assigned each unit are as lis ted below:

TYPE FREQUENCY VESSEL CALL SIGN

Primary (AN) 2558 kHz USS BAYA FLORIDA 10
USNS DAVIS FLORIDA 14
1~1AS OTWAY FLORIDA 15
HNAS DIANANTINA FLORIDA 16

Secondary & 3510 kHz Same Same

Back up (AM) 2670 kllz Same Same

UHF (AM ) 312.12 ~~ z USS BAYA FLORIDA 10
USNS DAVIS FLORIDA 14

UHF (FM) 140.34 MHz USS BAYA FLORIDA 10
USNS DAVIS FLORIDA 14
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2. All shipboard communication will be submitted to appropriate authority for
release , as desi gnated by the Commanding O f f i c e r .

3. BAYA will handle all classif ied t r a f f i c  fo r  DAVIS.

Section 8

REPORTS

1. SIC will prepare a summary report  of resul ts  obtained fo r  each s t a t ion .
These reports  will be mailed , by reg is tered mail , upon a r r iva l  at the  next
port to Commander , Naval Undersea War fa re  Center , A t t en t i on  Dr.  C. R. Haupt ,
Code 60. A copy of the station report will be furnished to OCE . SIC will
originate a brief report of work at each station for transmission by radio
message upon comp le t ion of work at that  s ta t ion .

2. A preliminary summary report on FASOR III will be submitted
to Commander , Naval Ship Systems Command , Code OOV1 , w i t h i n  30 days fo l lowing
completion of the FASOR III trip .

3. The C.O. of each ship is requested to submit a summary letter report ,
including comments on any aspect of FASOR III which would be hel p f u l  in the
planning of f u t u r e  FASOR t r ips .  These r ej o r t s  should be addressed to Conmar -ider ,
NIJWC, a t t e n t i o n  Dr .  C. R .Haup t , Code 60 , and are desired w i th in  30 day s
following comp let ion of their  par t ic ipation in the FASOR III p r o j e c t .

18 
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PRELIMINARY

Detailed Opera t ions  Schedule

1. This schedule will be reviewed at each por t during pre—sailing
conferences by the SIC and represen ta t ives  of each shi p to conf i rm or
modif y the schedules for  s t a t ions  to be ta p r io r  to a r r iva l  at the
next po r t .  Adj us tments  on s t a t i on  may also be made to accommodate special
requirement s and to bes t accomplish goals within the environmental
and in s t rumen ta t ion  si t u a t i o n  ac tua l ly encountered .  Such a d j u s t m e n t s  to
the schedule of events are the responsibility of the SIC aboard BAYA subject
to concurrence by OCE. Times shown are approximate. COMEX for events will
be established on station.

Station ALFA Rendezvous : Lat ll°OON Long l60°OOW Time zone +11 X

27l200ZFeb DAVIS arr ive on s ta t ion

27 1200Z — 272000ZFeb DAVIS make envi ronmenta l  measurements  inc luding
Nansen Cast.

272000ZFeb BAYA arrive on station.

272000Z — 2200Z Event XVII (BAY A Source  Level  M easu renen t s )

272200Z — 280500Z Event I: (Shot Run and Area Search)

28O500z — 281100Z Event III: (Convergence Zone ; Coded Signal)
(DAVIS conduct independent tests including
TRACER record ing)

28llOOZ — 28l200Z BAYA repos i t ion  ( S u r f a c e )

281200z — 28l600Z Event II (Convergence  Zone , 2 F requenc ies )  DAV i S
measure volume r e v e r b e r a t i o n  and make net  r-~~u l s .

281600Z — O10000Z Event XVI ( B a t t e r y  Charge)  DAVIS c o n t i n u e  w i t h
coring , s e di me n t  samp ling , e tc .

Ol0000Z — OlO500ZMar Event V (Bottom Bounce , Coded Signal)

010500Z — OIO600Z BAYA Reposition (Surface)

OlO600Z — Ol200Z Event IV , (Bo t tom Bounce , 2 F requenc ies )

O 12000ZMar BAYA d e p a r t .  DAVIS recover buoy and comp le te
measurements  -

Oll800ZMa r DAVIS depar t  s t a t i o n .
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Station BRAVO Time Zone +11 X Rendezvous : Lat 03°OOS Long l66°OOW

O51600ZMar DAVIS arr ive  on s ta t ion , commence measurements
including Nansen Casts .

O60000ZMar BAYA arr ive on s t a t i o n .

060000Z — 06O700Z Event I

060700Z — O61300Z Event III

061300Z — O6 1400Z BAYA su r face  and r epos i t i on

06l400Z — O6l900Z Event II

061900Z — 07O300Z Event XVI ( B a t t e r y  Charge)

07O300Z — 07O90 0Z Event V

070900Z — O71000Z BAYA sur face  and reposi t ion

071000Z — 071500Z Event IV

071500Z BAYA depart  area

O72200ZMar DAVIS depar t  area

Sta t ion  CHAP.L.IE Time zone +12 Y Rendezvous : Lat 22 °35S Long 172 °3OW

172300ZMar DAVIS arr ive  on s t a t i on

18O800ZM.ar BAYA arrive on station

180800Z — l8l000Z Event XVII

181000Z — l8l700Z Event I

181700Z — l82300Z Event III

182300Z — l82400Z BAYA repos i t ion  ( s u r f a c e )

190000Z — 190400Z Event II

190400Z — l9l200Z Event XVI

191200Z - 191800Z Event V

191800Z — l9l900Z BAYA surface and reposition

191900Z — 192300Z Event IV

l92300ZMar BAYA depar t

200600ZMar DAVIS depar t
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Stat ion DELTA Time zone —12 M Rendezvous : Lat 26 °1OS Long l74 °35E

231100ZMar DAVIS arr ive on s ta t ion

23l900ZMar BAYA arrive on station

231900Z — 240200Z Event I

240200Z — 240800Z Event III

240800Z — 240900Z BAYA reposition

240900Z — 24 1300Z Event II

24l300Z — 242 100Z Event XVI

242 100Z — 250300Z Event V

250300Z — 250400Z BAYA reposi t ion

250400Z — 250900Z Event IV

25O900ZMar BATh depar t

25l700ZMar DAVIS depart

Station ECHO—ONE Rendezvous : Lat  34°OOS Long 15l °50E

28—29 March DIAMANTINA make independe :-it measurements

Stat ion ECHO—TWO Time zone —10 K Rendezvous : Lat 34 °OOS Long 153°20E

29l900ZMar Event XI — DIANANT INA on s ta t ion;  DAVIS commence
VLF acoust ic  t r ansmiss ions . DAVIS wi l l  t r~’ .sr r - i t
at 29 1900Z; 300100Z ; 300700Z; commencing exac t l y
on the hour .  Time wi l l  be set by V~V.  DAVIS
will drop 2 SUS charges at  the  conclus ion  of
each t ransmiss ion  pe r iod .  Fi rs t  drop to de tona te
at 800 foot depth and the second drop at 60
fee t .  Exact shot times wil l  be passed to
DIAMAN TINA by radio .

3Ol500ZMar DAVIS arrive on station.

301500Z — 302300Z Event XI con t inues , m o d i f i e d  as necessary .
DIAMANT INA make close approach to DAVIS to
calibrate VLF si gnal.  Continue TOWFLEX run .
DAVIS w i l l  t r a n s m i t  on 6 hour schedule  or as
requested dur ing  run .
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302300Z — O1O600Z DIANANTINA departs area. DAVIS make environmental
measurements , including Sparker  runs ; and/or
exp losive shots which nay be mon i to r ed  b y
DIANANTINA .

O1O600ZApr DAVIS depart area

Station ECHO—FOUR Time zone —10 K Rendc~~ us: Lat 33°OOS Long l53°20E

- - l2l900ZAp r DIAMANTI NA arr ive on s t a t ion .  Event XI
commence at 122300Z.

l3l000ZApr DAVIS arrive on station.

131200ZApr BAYA and OTWAY arrive on station.

131200Z — 131700Z Event I — OTWAY open range wi th DAVIS. DAVIS
does not launch buoy . DIANANTI NA s tand clear
and monitor shot run. Continue Event XI.

131700Z BAYA surface to establish range to OT’~’AY .

l3l800Z — 132300Z Event VI — DAVIS conduct independent m sur.-m~ nts .
DIANANT INA commence Event XII.

132300Z — 132400Z BAYA and OTWAY su r face  and repos i t ion .

140000Z — 140600Z Event VII .

140600Z — l4l400Z Event XVI ( B a t t e r y  Charge)

141400Z — l42000Z Event VII

142000Z — 142100Z BAYA and 0TWA~ surface and reposition

142100Z — 15O200Z Event VIII

F l5O200ZApr BAYA and OTWAY depar t  s t a t i on .

151000Z Apr DAVIS depar t  s t a t i o n  Event  XII F~~~EX

Stat ion FOXT RO T Time zone —10 K Rendezvous : Lat  l6°4OS Long l60 °OOE

l9O700ZApr DIANANTINA arr ives . Event  XI

200lOOZAp r DAVIS arrive on station

200900ZApr BAYA and OTWAY a r r ive  on s t a t ion .
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200900Z — 20 1400Z Event I OTWAY take station on DAVIS .
D1ANANTINA stand clear and monitor shots
Event XI FINEX

201400Z — 2O 1500Z BAYA establish range to OTWAY

2Cl500Z — 201900Z Event VI , Event XII COMEX 201500Z

201900Z — 2 Oz OU OZ BAY A and OTWAY sur face  and reposi t ion

202000Z — 21O200Z Event VII

210200Z — 211000Z Event XVI

2ll000Z — 211500Z Event VIII

211500Z — 211700Z BAYA , OTWAY su r face  and repos i t ion

21l700Z — 2 12300Z Event VII

2l2300ZAp r BAYA and OTWAY depar t  s t a tion

22O7 00ZAp r DAVIS depart  s t a t i o n  Event XIII

Sta t ion  GOLF Time zone —10 K Rendezvous : Lat 08°2lS Long l52°55E

240700Z DIAMANTINA arr ive Event XI

25O100ZApr DAVIS arrive on station

25O500ZApr BAYA and OTWAY arr ive on s t a t i o n

25O500Z — 25l000Z Event I OTWAY open range , DIANANTI NA mon i to r

251000Z — 251100Z BAYA es tabl ish  range to OTWAY

251100Z — 25 1600Z Event VI , CONEX Event XII 25llOOZ

251600Z — 25l700Z BAYA and OTWAY reposition

25 1700Z — 252300Z Event VII , Event XII cont inued

252300 — 260700Z Event XVI, FINEX Event XII 260700Z

260700Z — 26 l2 00Z Event VII I

261200Z — 261300Z BATh and OTWAY repos i t ion

261300Z — 261900Z Event VII

26l900ZApr BAYA and OTW AY depart  st a t i oa

262000ZApr DAVIS depart Event XIII
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Station HOTEL Time zone —10 K Rendezvous : Lat 14°05S Long 150°OOE

27l300ZApr DIAMANTINA arrive Event XI

~B09OOZApr DAVIS arrive on station

281500ZApr BAYA , OTWAY arrive on s ta t ion

281500z — 2~2~ ’1Oz Event I DAVIS deploys buoy , FINEX Event XI

282200z — 290300z Event IX

290300Z — 29Of ~0OZ BATh, OTWAY repcsi t ion , COME X Event XII 290300Z

230400Z — 29l000Z Event X

29l000Z — 291800Z Event XVI

291800Z — 292300Z Event IX

292300Z — 300100Z BAYA , OTWAY reposi t ion

300100Z — 300700Z Event X , DIAMANTINA independent  exercises

300700ZApr BAYA and OTWAY depar t  area.  DAVIS re t r ieve
buoy. FINEX Event XII 300700Z

3Ol500ZApr DAVIS depart area. Event XIII

0 0Station INDIA Time zone —9 I Rendezvous : Lat 10 OOS Long 139 ooE

O8O300ZMay DIAMANTINA arrive Event XI

O82300ZMay DAVIS , arrive on s t a t ion

O9O700ZMay BATh arr ive on s ta t ion

090700Z — O9 1400Z Event I

091400z — O92000Z Event V DIANANTINA departs , operates independently

092000z — O92l ) OZ BATh reposit ion

092100Z — 100200Z Event IV

100200Z — lOl000Z Event XVI

1O1000Z — lOl600Z Event V

101600Z — 101700Z BATh reposition

lOl700Z — 1022 OOZ Event IV
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lO2lOOZMay BAYA depart

11O500ZMay DAVIS depart station

Station JIJLIETTE Time zone —9 I Rendezvous : Lat 1l°3OS Long l29°OOE

l3l000ZMay DAVIS arrive on station

131800ZMay BAYA and DIAMANTINA arrive

131800Z — 132400Z Event I , DIANAN TINA moni tor

140000Z — 140600Z Event V , DIANANTINA independent tests
and depart area

140 600Z — l4O73OZ BAYA reposition

l~~ 7OOZ — 1412O0Z Event IV

141200Z — 142000Z Event XVI

142000Z — 1SO200Z Event V

15O200Z — 150300Z BAYA reposition

150300Z — 15O800Z Event IV

15O800ZMay BAYA depart

lSl600ZMay DAVIS depart

Station KILO—ONE Time zone —8 H ?~endezvous : Lat 1O°30S Long 125°30E

Station KILO—TWO Rendezvous: Lat 1l°OOS Long 124°OOE

DIANANTINA only will occupy these two stations
and will conduct tests as per RANEL instructions .

Station KILO—THREE Time zone —8 H Rendezvous: Lat ll°30S Long 12l°3OE

24llOOZMay DAVIS arrive on station

24l900ZMay BAYA arrive on station

241900Z — 242100Z Event XVII Check source levels. DIANANTINA arrive

242lOOZ — 25O200Z Event I DIAN .ANTINA moni tor  shots

250200Z — 25O800Z Event v DIAM.ANTINA make independent tests

250800Z — 2509)OZ BAYA reposition COMEX Event XII 250800Z
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250900Z — 251400Z Event IV

251400Z — 252200Z Event XVI

252200Z — 260400Z Event V

260400Z — 260900Z Event IV

26O900ZMay BAYA departs

26l500ZMa y DAVIS departs  FINEX Event XII

Station LIMA—ONE Time zone —8 H Rendezvous : Lat l3°O8S Long 116°26E

271100ZMay DIANANTINA on s t a t ion  COME X Event XI

272100ZMay DAVIS arrive on station

272300ZMay BAYA arrive on station

272300Z — 28O600Z Event I DIAMANT INA monitor  shots FINEX Event
XI 280600Z

280600Z — 28l2~ 0Z Event III

281200Z — 28l300Z BAYA reposi t ion , COME X Event XII 28l200Z

281300Z — 2818O~)Z Event II

281800Z — 290200Z Event XVI

290200Z — 290800Z Event V

290800Z — 290900Z BAYA reposi t ior.

290900Z — 291300Z Event IV

29l300ZMav BAYA depart station

292 100ZMay DAVIS depart  s t a t i o n  FINEX Event XII

Sta t ion NIKE Time zone —7 C Rendezvous : Lat l0°OOS Long 1O7°38E

3lO400ZMay DIANAN TINA ar r ive  and COME X Event XI 3I1400Z

Ol0000ZJun DAVIS arrive on station

OlO700ZJun BAYA arrive on station

010700Z — 011400Z Event I
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Oll400Z — 012000Z Event III

O12000Z — O12 100Z BAYA repos i t ion

012100Z — O2O200Z Event II

020200Z — 02 1000Z Event XVI

O21000Z — 02l600Z Event V

O21600Z — 021700Z BAYA reposition

O21700Z — O22 100Z Event IV

O22100ZJun BAYA depart

O3O500ZJun DAVIS depart Continue VLF until rendezvous with
DIAMANTINA

Station NOVE ME ER Time zone —6 F Rendezvous : Lat O2 °OON Long 93°OOE

l32000ZJun DAVIS arrive

F 14O400ZJun BAYA ar r ive

140400Z — 14O600Z Event XVII

140600Z — l4l200Z Event I

141200Z — l4l700Z Event III

141700Z — 141800Z BAYA repos i t ion

l41800Z — l423(fl Z Event II

142300Z — 150700Z Event XVI

15O700Z — 151300Z Event V

151300Z — l5l400Z BAYA repos i t ion

151400Z — 15l900Z Event IV

l5l900ZJun BAYA depart

l6O200ZJun DAVIS depart

Station OSCAR Time zone —6 F Rendezvous : Lat 03°OON Long 84°OOE

18O400ZJun DAVIS arrive

l8llOOZJun BAYA arrive

181100Z — 181800Z Event I

181800z — 182400Z Event I I I

29 ~~~~:L.~iL~L 
~~~“~~~~~~~~~~~~~ ---_ _



—“
I’

~~~~~.‘~~~I- 
~~~~~~- -

— - 4~~~Jtr,~~
190000Z — l9OlOOZ BAYA reposition

190100Z — 190600Z Event II

19O600Z — 191400Z Event XVI

l9l400Z — 192000Z Event V

l92000Z — l92lOOZ BAYA reposit ion

192l0OZ — 200200Z Event IV

200200ZJun BAYA depart

200900ZJun DAVIS depart

Station PAPA Time zone —6 F Rendezvous : Lat 13°CON Long 84900E

28O700ZJun DAVIS arrive

28l500ZJun BAYA arrive

281500Z — 28l700Z Event XVII

281700Z — 282300Z Event I

282300Z — 29O500Z Event III

290500Z — 29O600Z BAYA surface and repositicn

290600Z — 291 100Z Event II

291100Z — 29l900Z Event XVI

291900Z — 300100Z Event V

300100Z — 300200Z BAYA reposition

300200Z — 300700Z Event IV

300700ZJun BAYA depart

3Ol300ZJun DAVIS depart

Stat ion QUEBEC Time zone —6 F Rendezvous : Lat 11°20N Long 95°OOE

O30000ZJul DAVIS arrive

030700Z BAYA arrive

030700z — 031400Z Event I
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O3l400Z — 032000Z Event I I I

032000Z — 032100Z BAYA reposition

032100Z — O4O200Z Event II

040200Z — O41000Z Event XVI

O41000Z — O4 1600Z Event V

O4l600Z — 04 1700Z BAYA reposi t ion

041700Z — 042200Z Event IV

O42200ZJu1 BAYA depart

O5O400ZJu1 DAVIS depart

0Stat ion ROMEO Time zone —7 C Rendezvous : Lat 06 OON Long 98 i oE

O6l600ZJul DAVIS

O61600ZJu1 BAYA arrive

06l600Z — 062lO0Z Event I

062100Z — 070300Z Event III

070300Z — 07O400Z BAYA reposition

070400z — 070900Z Event II

070900Z — O71700Z Event XVI

O7l700Z — 072300Z Event V

072300Z — O724 00Z BAYA r epos i t ion

080000z — 080600Z Event IV

O8O600ZJu 1 BAYA depar t

O81400ZJu1 DAVIS depart


