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“This table of proposed oce €0 re ements has been
compiled from statements prepared and re juols within
the Marine Sciences Department e req nents.are not absolute
static. Theydeflect the judgement ot many pe v hange to mee

the evolving oceanographic nee t S

This table is being published as a v t Rep r broa
distribution within the Marine ¢
specifications and statements tained here natter of
record by memorandum to the Director, } : ‘
Division Directors and Branch Heads i1 - idered
durireg periodic revisions.
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! TABLE OF
PROPOSED OCEANOGKAPHIC MEASUREMENT

REQUIREMENTS
1 A, WATER MOTION
SAMPL ]
. VARIABLES ! ot PRASUREMENT .. . . FALFLING TRTERVAL, -REK, LIMITATIONS AND KEMAKKS }
RANGE ACCURACY SI2E, AND DURATION |
1. Currents iR SR e e e evatage (Or stentax) ot ‘}'* Firuments are TImited tn 7 OO0 ;
#. Present { intervals of | min to 1 hour, wecers depth. Current direction |
capabilities * Recorded digitally end directly sccuracy {8 a function of megnetic |
| (1) Speed l 2.6 to 260 cm/wec .6 cm/sec ;If)m. unattended, Sampling duretion {s atitude Bpeed accuracy s based on |
S 5.2 cw/sec T 500 s function of sempling interval | Sevonius Roter limttstions
=25.8 cm/wec - 51 and power supply - from | week I
9 3 ) ithe.
i‘ | (2) Direction 001° to 3607 Mag [* 10° Relattve i x st e =
| . Required Sampling rate variable froe con- Depending upon requirements, self |
| capabilities tinuous to hourly increments. contained, shipboard suspended, or |
(1) Speed 0.2 to 310 cm/se 0.26 cm/sec E 100% |Analog and/or 4{gital recording telemetered on request to amircrafr |
5 2.6 cm/sec 3 S0% |with short pertod (2! nmin) ship, or satellites Indicetior |
25.2 cm/sec T sy averages. ’ of meter malfunction is required |
fperating depth from surface ¢
(2) Direction 0017 to 360° True| 22° Resolution 6,000 meters with limited capability ‘
tn B,000 meters. Low speed fast |
Tesponac componen' 8 required |
! = Sliies Salnaie SHIE SR IR 1 ghuldpeen = |
2. Waves Continuous record. Sampling EQuipment used extensiv as "open- |
! a. Present interval is 1 sec. Minimum ocesn wave standard' i(n tests of new I
! capabilities duration required for snalysis | instrumentation and new forecast
| (1) Resistance [£s 15 minuces | theories. Time interval s Z to 2% |
} wire wave | seconds between crests i
| staff
(a) Height 0 to 16 meters 15
(2) Shipboard Continuous record, Sampling [ Fleld tests in deep water show good
MRRE L ex interval is | sec, Minimum ‘ to falr agreement against resistance |
(a) Height 0 to 12 meters 5% of full scale duration required for anslysis wire wave staff. Tests are cont {
1is 15 minutes. Intentions are to use it as part of
| lsvta\\x,lxn network
It
(3) Alrborne | Continuous record, minimum du- 1 Recording sltitude is 50 meters, f
i nicLa jretion of & min. Sampling ine- | Comparimons with resistance wire i
! Emertron - " terval {s 0.1 sec or 10 meters | vave scaff at Argus Island show
{ (2) Height 0.% to 15 meters = 15 em to = 107 at e aircraft speed of 100 m/sec| good agreement on upwind flights;
Hazeltine 3 | fair agreement on downwind
(a) Height 0.5 to 15 meters - 15 em | Hazeltine dats sre not yet 1
| |
0 St IS R W N, e £ L - U . - :
(4) Sonic [Continuous record. Sampiing | EQuipment is inverted echo sounder !
sur face { interval s ( se Measures height of wave from deck
scanner ! ! { f submarine, Allows for maneuver-
(a) Hetght 0 to 12 meters 15 em sbility to submerge and record i
| regions of high wave gene
{ | Needs rrection for sk mot 1 or
| E as been used with some success;
| I Y Tl 5 . 3 ok arrower beam i
(5) Telemetering s record. Sampl "
wave buoy is ae gzt
| (a) Hetight 0 to 6 meters Margtnal tria
| e SROIENN TS N R A e e ———
| (6) Floating | | 20 min cont{nucus ver
| wave staff | Sampling interval is 1 sec ce
(a) Height 1 0 to 6 metera | Margtinal hand
b s e Sl s Lo R s St s, el R i Sl e
5 b. Required | | ‘ﬂﬂ‘n"", length of 1 min per each Detailed studies of wave profile
| capabilities 12 km/hr of sverage wind epeed lesired for sound scattering studies
2 ! (1) Hetght Cheages (n wvacer | * 24% sctual resd- lyieh mintmun record af 15 min- Relative ac >
3 | level over a range 1ngs. tes. Sampling interval of & sec should he % iire

| of 20 meters
| recorded sgainst
| time or distance

| |(Surtace obeervations only). One spectrium
|

(2) Period " 3 for time
|

to three yvear record per location|

interval between

-
{ crests (1€ T<30 sec)
|
|

b () Direstton | 00I% ¥o 360C |5 (00 peue . | e 1e




A. WATER MOTION (CONT'D)

VARTABLES

a. Present
capabilities

3. Breakers & Surf |

b. Required
capsbilities
(1) Height

0 to 15 meters

TABLE OF

PROPOSED OCEANCGRAPHIC MEASUREME!
REQUIREMENTS

ncarest 30 cw

. Bottom Pressure
Fluctuattions
@ Present

Chaanges in bottom
pressure fluctu=
ations over a

capabilities range from

(1) Hetght 0.25 cm to 2.50
meters recorded
against time,

(2) Period

b. Required

capabilities pressure fluctu-

(1) Height ations over a rangy
fram 0 to 5.0

(2) Period ters recorded

Internal Waves

tn

o285 m
%12 for t

SR

interval between
rero crossing.,
D XN, .

t 21 for tine
incerval between

|-EEX0 cxonsing. }

T

ime

]
1
|

SAMPLING INTERVAL MODE ,

DI/RAT I Ob

rd
vations per day me to three

ength 2

yest record per locsti{on

tir ;\,:n‘:ra: le, one o
hourly observation per 24
r period; depths 8 to 100
neters,

Conticuous pl&;iAlT:,_o.I;_éA
hourly observation per 24-

-+

e &
|In some c

|made for counting times that thresnh~

Qo I TR

LIMITATIONS AND KEMARKS

Only visusl observetions have been
made from fixed shore locations

Height decernmined from amplitude

Height deter

Includes gravity and seiche type
waves. Equipment a Solion
Infrasonic Hydrophone |

ses provisions should be

heur period; depths 8 to 200 |hold values are exceeded,

mecers. One to three yesr |
record per location. Mors

_frequently for special etudies.

st

resp

Minimum sampling period is 2 win., | Equipment f{= fa |
a. Present suspen thermister &
capabilitties vertiral srray. Acc cies sre |
(1) Height 0O to 60 maters T 2 meters dependent on distance hetween |
i | i the~~ister beads. Dep limited by |
i | | | length of vertic |
| ! | |
| i
|
| | | |
el L ) i e [ L
L. Required cord, ssmy Fixed towers unusuall
capabilities [ te & few sec 5¢ e
+
(1) Hetght to 100 meters | * | metex l."!p"'n to 2 meters. Kegul
IrecCofdinge over one L tr
e e e v o 0 ——
6. Sea lLeve | Kourly observations scal ns from €ixed stations Heignt
a. Present oncin N i ed from tide record
bilities £ several ves
(1) Heigh to 20 meters 1 foot .t er
REIRB P e PGt e LT B S L
b. Required | 16 r perioda c Records sho r e
=
apsbilicies I qe sctivity,
(1) Height {0 to 20 meters | 0.01 foot

oo




TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT

8. PHYSICAL AND CHEMICAL PROPERTIES

REQUIREMENTS

VARIABLES it SAMPLING INTERVAL, MODE, LIMITATION AND REMARKS
SI12E, AND DURATION
1. Temperature TS (e From Nansen bottles at inter- Messurements are by mercurial
a. Present | vals of 10 weters or less in reversing thermometers.
capabilities -2° ¢o 30° ¢ 2 0o ¢ | surface layers and shallow |
| waters to 500 meter intervals
at grest depths. Approxi- |
mately 30 samplings in 5000
meter water column requiring
“ hours operating time
b. Required T T fa) Require in situ capebil- ‘a) Station operation from
capabilicies -2 to 0° C T 005°c ity to measure continuously survey ships, fce tslgnds,
(:,ux‘»l"(‘ for some | at any depth, to raise and | towers, or other manned
apeclal problems) J lower rapidly to obtain plattorms.
| closely spaced vertical pro- (b) Synoptic buoy stations or
flies. fixed platforms
| (b) To sample at progremmed
| intervals over a time span |
| of 90 deys or less. l
I e
2. Salinity | (@),(b),(c), 300 =l ssmples (a) By Knudsen method (Gener-
a. Present | of seavater from Nansen hot- all, used when ranges exceed
capabilities (a) 1.84 to 41.55 %[t .04 % | tles at tatervel of 10 metera bridge capabtlities. )
() 32 to 391 t 005 1 \ or less {n surface layers, to (b) By inductive salinometer
() 30 to40 % | 012 | 500 meter tntervals at great () Modifled Heaner-Saith=
| depth. Approximately 30 | Soule salinity bridge.
| | ‘ ples {n S000-meter water ‘
| column reguiring & hours of | In u capabilities not 1i
| operating time. | ed In view of limited sccurs-
{ L cies.
b. Required ! ! (a) Require in situ capabil- T (a) Station operation fram
capabilities 0 to 44 % f* 005 % ity to measure continuously surve, ships, tce-islands,
1 at any depth, to raise and towers, or other manned
{ lower raptdly to obtain platforms.
f closely spsced vertical pro- (b) Synoptic buoy stetions
i files. or fixed platforms.
{ (b) To sample at programmed
i | fintervals over a time span
| of 90 days or less.
i
3. Densfty ‘ T
a. Present {
capabilities | 10 to 30 ot t 02 ot Same as Temperature and
X | | | Saltaity
b. Required T | 1T Same T rature and Same as Tempersature and
capabiliities | <1 to 30 ot t 01 o | saltntey, Salinfty
4. I =
V. Dissolved T Same as Temperature and >
oxygen { | Salintty
a. Present i |
capabilities 0 to 15 @l/L LIPS |
b. Required = | 8ame as Temperature and Same as Temperature and
capabilities 0 vo 15 ml/L 2 3 alinicy Salinity
Tﬂ E { it ame as Temperature and s
a. Present | % i Salinity
capabilities | 6.5 to 9.6 pH Untts [- .02 pH Units it
— +—— ——— —
. Required Same as Present Capabilities |
capabilities | 6.5 to 9.0 pH Units (¥ 01 pH Units for Temperature and
| Salinity.
i
6. Reactive Same as Temperature and !
Phosphate { Selinity. |
a. Present L {
capabilities | .08 to 4.0 AN ] |
{
uR~at POL/L |
e e = 4
b. Required Y Same as Present Capabilities I
capabilities .08 to 4.0 e ] [ for Temperature and |
MR-at POL/L Salinity, ‘
= R R + -
Total Phosphate | N e i | Present method inadequate and l'
a. Present | | cons{dered a satety harerd
bl
capability e | i SR i ‘J
b. Required [ e As Present capabilities ReQuire & Guick safe method 1
capabilities .08 to 7.0 h 1% or Temperature and | of laborstory and shipboard
| ug~at PO, /L | | saltnity | analyais,
. Reactive Silicate s T | Game a3 Temperatute and a3
8. Present Salinity |
capabilities 0 to 160.0 1
p-at SL/L
p— i ¥ Sl it S RSSEN +
b. Required

capabilities 0 te 140.0 o 20 B {
L | mgeat S{/L

i
|

.




TABLE OF
PROPOSED OCEANOGRAPHIC MEASUREMENT
REQUIREMENTS
B. PHYSICAL AND CHEMICAL PROPERTIES (CONT'D)
VARTABLES SR e L R SR SAMPLING INTERVAL, MODE, LIMITATIONS AND REMARKS
RANGE ACCURACY SIZE, AND DURATION
¢ 9. Nitrate Same as Temperature and Must be froszen and
a. Present g Salinfty. snalysed ashore.
capabilities .3 to 45,0 Tix
-at NO3/L
b. Required Same as Present Capebilt- Shipbosrd method of
capabilities 3 to 45.0 2y ties for Temperature and anslysis desired
pR=at NO4/L Salinity
10. Nitrite Same as Temperature and
a. Present Salintty.
capabi lities WL EoZS P % 3 |
pR-at NOH/L
b. Required R R V1 e = " Same as Present Capabili- |
capsbilities .0l to 2 | <0 16 ties for Temperature and |
Mg-at NO7/L ‘ | Salintity '
e ] 4 ~1
11. Magnesium + None at present.
| Sulphate E |
a. Present | |
capabilities | | |
b. Required e Same a8 Present Capabili- Shipboard method of
capabilities 0 to & % ! t 1% ties for Temperature and analvsis desired !
| Salintty \
e |
12. Background T | Ome observation per hour Accuracy of determination ! |
Garma Radiation | at mixed laver, below mixed dependent upon sctivity level |
a. Present apabili4 | layer, and in deep water and counting time. Co rate
ties 1 | Frequency (s seasonal in per unit energy hand is hHased |
(1) Radioisotope |0 to 3 Mev ‘ t 2% of actual | and below mixed laver, on background. Background time
Energy range | annual in deep water, and series will be conducted at |
(2) Cosmic Ray 7 to 100 Mev 2 2 % of actual continuous over two week depth of seasonal pychnoc ‘
Energy range | period (n the for a two week period, |
(3) Radiotisotope |0 to 107 counts t1%2¢tt052 pvchnocline. |
Count per hour per 10 ev
+
1 b. Required | | One observation per hour Additional detector of larger size
| capabilities | at mixed laver, below mixed | and spectrometer sre demirec. |
(1) Radioiso- | layer, and in deep water, |
tope Energy 0 to 3 Mev E.IZ‘ } of actual Frequency is seasonal in | w
(2) Cosmic Ray 3 e | and below mixed layer,
Energy | 7 to 100 Mev ;"2‘ :, of actual | annual in deep water, and |
(3) Radioiso- 3 + 5 = [ continuous over two week
tope Count lO to 1072 counts 1% ¢to5 % period in the pychnocliine.
| per hour per 10 I J
13. Tracer i | One observation per 10 sec | Accuracy of determina )
Gamma Radfiation | [ st depth of injection with ‘ dependent upon activ leve!
a. Present | suceeding observations | and counting time. Count rate
capabilities | i dependent upon tracer ! is & function of {njected trscer, 5
(1) Energy 10 to 3 Mev ¥ 2 % of actual | movement . To be conducted activity of i{njected tracer, and g
6 ringe | as rapidly as possible. | background levei. 3
(2) Count IO to 10 counts = 10 % of count }
|per hour per10 ev | ¥
f 1
L ! =)
b. Required | | One observation per 10 sec | Additional detector requiremen:s
capabilities ! | at depth of injection with | of larger size, contamination
(1) Energy 0 to 3 Mev | £ 2 % of actual | succeeding observations | free, and spectrometer charscier~
| ‘ range | dependent upon tracer “ istics are desired
| (2) Count 10 to ZU° counts T 10 % of count | movement. To be conducted |
per hour per 10 ev as rapidly as possible. \
| i
| i 1




TABLE OF
PROPOSED OCEANOGRAPHIC MEASUREMENT

REQUIREMENTS
C. SEA ICE FEATURES AND PROPERTIES
— e — i T i e ARy el i EInT > B
. VARIABLES l —— —MEASUREMENT e SAMPLING INTERVAL, MODE, LIMITATIONS AND HFPMARKS |
RANGE ACCURACY 512E, AND DURATI B
1. Sea Ice Features s 'Pre;Tf;-ly. dats are pn—\uTT' B 'f:rcaw‘—!>.‘n(ﬁ; are obtained A‘
a. Concentration lubu(ned through sempling ercas largely by visval spproximation;
(1) Present - { throughout the eatire Arctic | thus conmidersble human inexacti-
capabtlities to 100% - 23 X Ef tce | Basin by NAVOCEANU Proj Birds Fye ‘r-,de and errur is inherent, |
concentration {8 | flights in 10 of the 12 months | Although airborne side-looking |
<2/10 or >8/10 | each year. Regular visual ob- | radar, infrared acanners, and
coverage. iurvltiunu covering areas of | other alrborne remote sensing |
| approximately 16 kn® sre mede each equipments are being erpiuyed on
T X0% tf ice | 55 km. Also continuous data are | a sporadic, opportunity basis,
concentration | obtained concerning water openings| these equipments are experimen-
18 22/10 to< B/10 | and ice pressure ridges. | tol; considerable development
coverage, | and interpretational techniques
a ‘ |are required.
| |
| IS TS s e e
(2) Required { | Sampling perfodic with maximum In order to achieve the
capabilities U to 100% 1 2.5 7% of total interval of one month. Shorter sampling requirements, an
concentration ‘,lnlervnl would permit more all weather, day-night
effective analyses. FRemote | sensing capability (s nec-
! sensing systems would appear to | essary because in the
|provide most feasible mode of | Arctic Basin heavy cloud
' |data collection for listed sea | incidence and periods of
| {ce variables. Desire maximum extended darkness are
{ { |area coverage commensurate characteristic Sea ice
| | with resolution requirements; | features listed are ex-
} | | {deally, synoptic coverage of tremely veriable in time
| |entire Arctic Basin and marginal and space owing, primarily,
| iK1 . Continuous recording of {tv; the continual motion of
! | daca destred duriag periuds of | the pack ice Prequent re-
! ! | sampling. cording of this ephemeral
| [ | data is desired for purpose
| | of ice atlas presentation
] | | as well as tor relating
{ { { | these variables to the
| | | | [ | causal environmencal factors
| | b i !
b. Water Openings ! : ‘S-mc as l.a.(1) Subject ¢t an error
(1) Present | | | Orientation of water openings
capabilities | | [ | presently determined as to
(@) Visual | | 1 quadrants
‘ 1) LQ“&("KD horizon 4 ‘ Cmtnnunte with | |
(2) width | meter to km | resolution e |
; (b) Remote 1>70.3 meters | S to 15% Sporadic time-space samplings | These types of equipménts o |
Sensing | | over periods ranging from minutes | have been used on an
! Systems | to days have been acconplished experimental basis with
( { from sircrafr, satellites, and ses ice, Further inter=
! | | submarine platforms on an opport- pretational development
| lunity basis. is required to ascertain
1 [ | | maximum utilization.
1 {
| (2) Required T 17873 to 300 meter | Same as l.a.(2) [A capability to detect and |
| capabilities | resolution depend~ distinguish melt pools
| (a) Length As practicable 1 ent on mode and a- | (Range 1 - seversl hundred
i jowing to extended l real size of ( meters in width) from regular |
i samplings (180 water openings is desirsble. i
i (b) wideh .3 meter to 24km | meters resolution | |
| acceptable with | H
| extregely large |
) {(c) Ortenta- 001° to 360° ,n..:.,,:h;:,_
| tion satellite imagery) |
) | Measurement error
| | | commensurate with |
resolution.
} Orientation error
1 * 10°
I ¢, Development Stage Same as Regional Features Aresl density of sea ice less
| Age Thickness | than 30 Or 40 cm probably can
| (1) Present |be detected using sirborne gide=
| capabilities |7 to 5 meters | Bxtremely poor { looking radar owing to its normei-
| |1y relatively smooth surface.
l { ! However, this equipment is still |
| e | experimental in ice studies,
! - | | Infrared end p {ve microwave
; i | [ |provably hold grester potent(al
| el | i e iin thickness determinations, |
(2) Required | I 'Same o8 1.8.(2) Horizontal distribution bv
| capabilicies | O to 5 meters |« 5% error | rer ent of categorical sea
| | | ice thjcknesses |s desiradle
| ‘ ( Bspecial interest concerns the
! { distribution Ln tive o
j 1' | | f sea e less than 30 cm t .
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C. SEA TCE FEATURES AND PROPERTIES (CONT
—r
VARIABLES SR MEA
b— 0 —— - — -’__,___ml —ee
d. Thickness
(1) Present {

capabilities
Level fce 10 to 5 meters

Pressure ice

TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT

T LIMITATIONS AND KEMARKS

REQUIREMENTS
'n)
SUREMENT . — 4 SAMPLING INTERVAL, MODE,
ALC('RAEY e SIZ2E iND DURAT I ON
Same a8 «(1)

Unreliable

capabilities |
Level Ice ) to 5 meters

Pressure lce
Height | 0 to 10 meters

Draft 0 to 45 meters

e, Top ‘xra_‘»'

Sur face
Construccions
(1) Present
capabilities
Vertical to 10 meters
1
| Avesl ) to S5 press-
ire ice
| —— - | SRR
| (2) Required
| capabilities
{
Vertical 0 to 10 meter

Extremely
{ extensive (0 to
55% pressure ice

ecent

spabilities

a) Width 23

2) Required j 2
capabilities
(a) wWidtr >3

'
.
(1) Present
capabilities
a Area 6 to 8 km
e - + .
(2) Required
capsbilities
a) Area Extremely
extens
rie
L o to 3
|
| S —— - - -

—— e

Hetghe E 0 to 10 meters Unreliable
Drate ' 0 to 45 meters T 10%
L =
(2) Required B Sane as 1.a.(2)
|

Negligible error

sgligible error

|
|
| ————— E—
Same a8 l.a.(1)
|
Visual obscrvation |
extrerely unreil-
| 3
able.
| visial photography |
less than 10% error |
25 = (_ﬂ-S i I -
+ 1o
|
| |
+ e
| Seme as [.0.(1)
[ |
| unreliable |
| R — i i i
| Same as 1.0,(2)
| ht |
|
| S — | S —
Same as 1.a.(1)
nreliable
|
|
ROV e i ———— S ——
Sare as 1.0.(2)
T m
L.
|
|
|
|
| T— —— — R RS-

- S
Present techniques are often
unreliable and t{me consuming.
The top-side fathormeter {s still
experimentsl. Pressure ice draft
measurcd trom submarines using
top-side fathometers. Accuracy of
draft me rements {s based on
under-ice submarine data (ollecte
spasmodicslly over the
vears,

Yressure I'ld!ei-n.y extend
upward to 10 meters above the
water level and downwerd t |
45 neters below the water leve
A capablility to establish h«:z‘l-{
draft ratio {s desired; als

ratio of overice ridge base |
to uncerice ridge base

“TDeterminations from ph 4}.”;;___.
are extremely time consuming
Vertical range may rea
meters in shoal waters, arva
distribution pressure lce
may spprosch 100% {n shoal
waters,

Fv:q iency and 1:;(7':::(.
»f pressure ice by cate-
gorical hefghts (s requir
Especial interest concerns

1/2 highest ridges i.e. the

signiticant height and areal
density of such ridges. Als
a capability for disti
belween ice and snow t

is verv desirable

car to resolve tf S
minimum size be dependent
as meingent features ay we il
as properties of the tloe. The
minimum range stated could be
applied to optirum conditione

r detectlon

N e S -
Present dasta collection
concerning frequency and
srientation of fractures (water
penings) is inadequate owing ¢
confined ares viewed (visually
as well as unreliability of
human observetions e capabii-
fty exists using side-looking
vader Jdata, dul st present 1s
only experimentsl n an opportun
1ty basis.

———————— e —————
This feature pertains to the
distribution ot water opeanings
(end recent pressure riilpes) and

their orfentstions with res ect

t rth and to eac' other at a

| given time, It seems likelv that

| the extent and duretion of frac-
ture syatems is variahle depending
jon the strength and duration of {
lt'o forces responmible

P T ———— SPUS—,




C. SRA ICE FEATURES AND PROFERTIES

TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMEN
REQUIREMENTS

(CUNT 'D)

— - —_———— . ————— = — ———— —
VARIABLES L » HEASUREMENT SAMPLING INTERVAL, MODE, LIMITATIONS A RIDVARKS !
| ez | ACZURACY SIZE, AND DURATION
N, Wotion R—— e T On an opportunity basis ip and direction determined |
(1) Present { from long terw drifting ice [
abilities | statl ti Present tech- {
| fques for determining absolute
| (a) Speed 10 to ?5cn Very unreliab i an ve {ce motion are
(b) Direction}o01? o 360° Very unreliable entirely inadequate for the |
| | purposes required
| B B ] L ) el IS | s SEVMEREP | L -
(2) Required | ame as 8.(2 elemetering sutomatic westhe
capabllifties stations required to furnis}
(a) Speed ) to 75cm/ae T {crometeorological data, current
X profile data and ice motion data
(b) Lirection 001 to 360 o |
.
! - D —_— ———— —— S—— -
L bergs pportunity basis,
(1) Present

capablilities

Altimeter

a) Heigh* « 120 petevs | unrelisble ¢
es have beer
.
wing
Required — | { With developm ® technique | a
¢ bilities for determining iceberg dimen- d ¢
sions, specie]l surveys wld be t
a) Height <120 meters LT, 4 conducted for lnvestigating :
sizes, etc. (Similar to INTL
(%) Drate t T PAT surveys of 1948-49
' >
() Areal 760 meters’ t
coverage
7. Stress Fieids Unknown ¢ samplinge to date have | Initial resclics indicate the
a Present ade using the NAVOCEAN stresses ir L
apebilities prototype {ce pressurc sensor s thar
which has & to 280 kg/em™ ingly, sens
range anne
b <, fred 3 TTo be e C i ¥ Tat £ te
bilities g XEAN tc. wili be m
pressure sensors ther similax r amass
purpose i ruments ate these | which reveal more se e
{netruments over a8 wide area, f e stress and
{several hundred square miles), pressure glong with
! and operate simult s ly fes
. Mechanical Properties E B dats taken onlv as part Meas ents x|
a. Strength f sporadic experiments in the shear, and
1) Present Arceic
apabtiities to 280 kg/cm - kg/cm
2 L I x - 1] ve capabliity to mepsure the e s e
o 2B T xg/em g strengtl f ses i f o ¢ temperature, porosit
s types and thicknesse st of eans simu e OuSs .
syuisr tntervals (weekly or of these elements
t throughout the ice following ranges
es
s
wit 4 ta
| S— —— e L i - - - - e
.
a




D. OCEAROGRAPHIC ACOUSTIC PROPERTIES

TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT
REQUIREMENTS

=
|

VARIAL LES

1. In Ses Water

a. Sound Speed
(1) Present
Capabflity

|
1400-1700 @ /eec I

4 aam | scomcy |

0.3 0 /sec from
equation
21.0m /sec from

veloclmeter

SAMPLING INTERVAL,K MODE,

60 m/min. descent by velocimeter
Prom Nansen casts and equatlion,
approximetely 35 sampiings in

4 hours.

Readout l! !n.Ecr !niorvlll at [Trited to &,000 meters or O

6,000 meter water column, requires|

LIMITATIONS AND REMARKS

(2) Required
Capabiltty

1400-1700 m /sec | 10.03 m /sec

Rapid, continuous readout

to any depth. In addition,
must sample at programmed
intervals over s rime span

3 months or less. Record
should permit readout of data.

| Operstion from
buoys, towers,
islands.

. Transmission
Loss
(1) Absorption

Unspecified at present.

Dependent on frequency temper~
sture, salinity and pressure.

1 (a) Present {100 cps to 100 ke Uncertain
| Capabllity
| (b) Required {100 cps to 100 k¢ 20,01 db/km Unspacified at preseat. Dependent on frequency temper
| Capability l ature salinity, pressure, end
specific chemical constituents.
{ o,
| (2) Reflection I Experimental measurements at | Insufficient number of
‘ from sea | various spacings, angle of | observations
| sur face incidence, #nd under various
| | e sea states.
| (a) Present l-kc¢ to 100 kc at| _1.0 db |
{ Capability ;-cn states O to 6 |
! et e e e e e — S ——————————————
(b) Required 1100 cps to 100 ke | +1. 0 db Sufficient observations to develop | Frequency and wave height
Capability at sea states 0 to| ~ and prove reletionship to other | dependent . Interference by
6 | varisbles. Continuous samples at electrical, ship, and hydro-
c. Ambient Noise ] e 1 single or multiple depths. | phone surging and cable flutter
(1) Present 100 cpas to 50 ke *5 cpa {
Capabtlity | 13 db |
I i
(2) Required Tlo cps to SO ke Tl cps Continuous samples at single ‘:Eliminlte {nterference problems
Capability 11 db or multiple depths. |

|

d. Acoustic Paths

(1) Present
Capab!licy

Compatible with
existing weapons l
systems,

Sufficient to
provide fire con-
trol data for
existing long

| range ASW weapons,

Surface to bottom over various
time periods depending on ares
| and application.

[’ﬁ'uenr dav equipment too
|slow, and too massive
|

|
s e

12) Required
Capabiliry

Compatible with
future weapons
systems,

Sufficient to
provide fire
control data for
future long range
ASW weapons .

TSurflCQ to boctom aver
various time pericds depend-
| ing on ares and applicstion.

IS"ipb‘u.;‘r scoustic enviton-
|mental effects system. V
{display of sound
ensity

susl

field and

2. In Sea Floor

| #. Sound Speed
(1) Present

Capabilities
Laboratoryl400=8000 o /sec
I Measure-

(a)

ments

L
e low d

10 o/sec

Single observations st selected

| locations.

L

mited to core samples irn
laboratory

5 seismic methods

Sity  1400-8000 m/sec

(b) I

$100 m/sec

(2) Required it
Capabilities |

{a) Laboratoryl400-8000 m/sec
Measure- |
ments

| Single observations ot selected | LAl
| locations

e e
in Sity  |1600-8000 m/sec

|

Deve Lopment
in ste

4
| Single obmervations at sslected »{ probes to be

locations.

| b, Transuission Loes |
(1) Absorption

Sing'e obaervations for var.ing
bottom sediment cond

{one

(a) Present {20 kc to 1 mega- Inadequate
| Capabilities |cycle
| b ——
( ) Required sarvations foy «
Capabiiities | 50 cpe to 10 ke 0.1 db/m sediment conditions
| | »f bottom sediments
| SIS T— " E— S L V——
(2) Bottom | Single observaticns «t Insufficient dats at frequencies
| Reflection | velected ocattons £ (nterest
(@) Prasent 50 cps o 20 ke MER L]
| Capabii- |
| ties
+ — s ——————————
| (®) Required | [ Suffictent itsh bottam loss ve . bott
| Capebil- 30 epe to 30 ke | f 1 db inulluh bottom lose vs, typea for frequencies of inte
L ities ! ares. |
ol A 1




TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT
REQUIREMENTS

E. ELECTROMAGNETIC PROPAGATION (INCLUDES LICHT, RADIO, HEAT)

VaRIABLES

SAMPLING INTERVAL, MODE
SIZE, AND DURATION

. In Sea Water
a, Irradiance
(1) Present

Not used routinely. No set
procedure,

8000 A to 3000 A

.
Capabilities | 1075 to 10% lugens| 1 3% [
8000 A to 3000 |
(2) Required i
Capabilities | 107 to 10" lumgns| €31

A varfable down
to $10A

Rapid continuous readout to 20¢
meters., In addition, must I
at programmed {ntervals over s
time span of 3 month Record
should print data readout in
digital form,

b. Beam Attenuation |
(1) Present
Capabilitties

0% to 100% -
8000 A to 3000 A

12% tn curbid water
10.2% in clear
water

Not used routinely. No set
procedure,

Operat o

LIMITATIONS AND REMARKS

;

Fqui Y v
{fficult to use, Alignment 1s

s
d(f
ipset easily, calibration is
extremely imbersome
electronice are unstable

from survey

buonys, towers, ice islands, etc
Equipment must be extremely

rugged.

se. Alignment is
y, calibration is
erely cumbersome, and elect-

cs are unstable.

(2) Required
Capabilities

0% to 100% :
8000 A to 3000 A

<2% {n turbid
water

<0.2% in clear
water

A v:rl.ble down
to *104

Rapid continuous readout to a
depth, In addition, must se
at prograrmed {ntervals over a
time span of 3 months, Record
should print data readout in

digital form.

peration from survey

buoys, towers, ice
Equipment musat
rugged .,

F. Above Air-Sea
Interface
a. Solar and
Terrestrial
Radiation Flux
(1) Present
Capabilities

0to2gn ul/rrr‘,']
win

% 0.005 gm cal/
co?/min

Duration of observations ge—ney-
ally limited by length of
cruises.

| Paucity of accurate data exi

t

| owing to nonstandard observation

| techniques and equipment

| Accuracy, limited to stable
platforms, may be less from ships;|

|

(2) Required
Capabilicies

 REESECERERE

0 to2gm cal/cm&
min

% 0.005 gm cel/
ca¥nin

Cont{nuous day and night obser-
vations for climatological
studies., Three year record
required, Shorter observation
periods for albedo studies

e — i ——————————

r\m.-r,u_. e from survey ships,
ihe Islands, Towers,
| Correlat{ve observat

ER R AR A

fons of

sea

state and temperature are vital
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F, SEA FLOOR AND SUB-BOTTOM STRATA

TABLE OF
PROPOSED OCEANOGRAPHIC MEASUREMENT

REQU!

REMENTS

VARLABLES

RANGE

..M!F!gﬂ____—._,

_ACCURACY

SAMPLING INTERVAL, MODE,
SIZE, AND DURATION

LIMITATIONS AND REMARKS

« Submarine Top-

Timing accuracy of

ICont {nuous recorded profile

T A1l resdout and timing done

bottom slope.

2 seconds or as s function
of depth.

ography PDR or PGR i» one pith return recorded st max- by PDR or PGR. Only trans-
a. Present part in 3000. Read- limum rate of once every sec- mitter/rece{ver section of
Capabilities 0 to 11,000 Meters | out sccuracy is ond, minimum of once every QN {s used. insccuracies
t 4 meters. Cone 12 seconds. in system due mainly to use
width creates greatey of 60° sound cone and vary-
inaccuracies along ing sound speed i(n water.
slope.
b. Required 10,03% of total IContinuous recorded profile Future requirements set
Capabilities 0 to 11,000 Meters | depth, Mith digital resdout every forth i{n Ship-board Survey
2 seconds. | Syatem. Contract already
| let to furnish this,
|
. Micro-Bathymetry T 4 meters to ont{nuous recorded profile | Limited to 87 cone due to
a. Present 2000 meter depth. pMith recorded return et max- large sise and power require-
Capabilicies 0 to 2000 Meters {mum rate of once every sec- ments of narrow besm trans-
ond, minimum of once every ducers. Limited to 2000
12 seconds. wmeter depth due to high
| frequencies used. Lower
} frequencies require larger
| transducers to achieve
| narrow besm unless crossed
| fen srray is utilized.
b. Required $0.03% of total IContinuous recorded profile 1712 sound cone with use of
Capabilities 0 to 5500 Meters depth over any pith digital readout every | crossed fan of transducers

on hull {s considered.

. Bottom Composition

Disturbed and in

|The amount or length of sam-

Present capabilities generslly

Capabilittes

Very hard to very
soft sediments
(rock to ooze)

. Engineering
Properties
a. Pregent
Capabilities
(1) water
content

(2) bulk
density

(3) shear
strength

10% to 450%
(dry wt.)

1.05 to 2.50 .n/cm1

7 to 700 p/uz

representat ive

meters) and bottom photogrephe

a. Present some {netances the ple required can be obtained are suftable for geologics!
Capabilities Very soft to very | samples are not ith present techniques, with studies but not for engineer-
hard, although representative of samp [e disturbance and with ing {nvestigsttons. The fol~
sands are difficult the {nterval difficulty in sempling sands. lowing tools are aveilable:
to core. samp led . i Graevity, platon, and vibrag-
| corers, various tvpes of grabs
| and dredges.
‘:
b. Required Undisturbed Undisturbed cores (3 to 12 1 When the bottom is too hard
{
|

to penetrate, other sampling

b. Required
Capabilities
(1) water
content

(2) bulk
density

(3) shear
strength

10% to 450 %
(dry wt)

1.05 to 2.50gm/cm3

? 0.01 gm/cm’

7 to 700 .nlmz

+ 2
|2 7 gm/ca
{

AR

(ability of sediments. Sub sam-
|pling at representative {ater~
vals {n the core.

samp le #t specings dictated by vari- devices sre required s.ci as
ability of eediments. Sub ssw- | dTedges or small rotary drills
pling et representstive inter- | COFed samples must be indis-
vels i{n the core. turbed for use in engineer-
| ing tests about 30 meters in
| length
| - S A
Present capabilities allow r Bulk density and water content
the collection of the re- i can be weasured {n s{tu on land
lquired numbers and lengths and in shallow water (0 to 120
of cored samp , but these meters) to accuraclfes of ¥ 2%
rn are generally disturbed with nuclear devices, shear
samp les streagth Ls measured in place
| by mesns of s vane apparstus
fO.Olpa/am3 on land. Penetrometers or vane
devices may be suitable for
& 2 | strength measurements on the sed
7 gm/cm i floor. The relationship of lab-
! orstory to in tu values 18
| qunl!lmbl-}.—-ﬁ-—
| d
TUndisturbed cores (3 to 12 In sity measurements of these |
'meaters) and bottom photographs parometers is required in water
1% | at spacings dictated by veri- depths up to 6,000 meters and

10 weters {nto the bottom sedi-
ments, where possible. These
capabili{ties presently are not
available.

IR




TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT

¥. SEA FLOOR AND SUB-BOTTOM STRATA (CONT'D)

REQUIREMENTS

In water depths to 10,000
meters.

VARIABLES MEASUREMENT SAMPLING INTERVAL, MODE, LIMITATIONS AND REMARKS
_RANGE ACCURACY SIZE, AND DURATION
Properties Present ilities allow No in-situ cepsbilities exist
a. Present the collection of the at this time. Only laboratory
Capabilities required numbers and techniques are available
lengths ot cored samples,
(1) Organic 0 to 100 % hai\ & but these generally are
carbon disturbed samples
(2) Chemical [0 to 100 % tz.0r
composition
(3) pH 6.0 to 10.0 T 0.1
(4) Eh * 75 to-130 mv t 0.1 mv
b. Required Undisturbed cores (3 to 12 Improvements are needed in the
Capabilities meters) and bottom photographs form of an in-situ cepability.
&t spacings dictated by vari-
(1) Organic 0 to 100 % 2y | ability of sediments.
carbon
(3) Chemical 0 to 100 % t2.m
composition
(3) pH 6.0 to 10.0 to.1
(4) Eh + 75 to - 130 mv +0.10 mv
6. Geothermal Three to four temperature Present techniques require
Measurements measurements at various observstion times of 10 to
depths in the bottom to 25 minutes per station.
a. Present 0° to S° C * 0.005° ¢ depths of 12 meters. In
Capabilities water depths to 6,000
meters.
b. Required o Temperature messurements &t Improvements are needed {(n
Capabilities 0® 05’ ¢ * 0.001° ¢ three or four varing depths the recording techniques as
( 3 to 15 meters ) within well as improving the depth
the sea floor with observation capabilities of the thermis-
timee of two to three minutes. tors.




TABLE OF
PROPOSED OCEANOGRAPHIC MEASUREMENT
REQUIREMENTS
G. MARINE ORGANISMS
;= VARIABLES Polom s ioalet L R et S SAMPLING INTERVAL K MODE, LIMITATIONS AND REMARKS &
RANGE ACCURACY SIZE, AND DURATION s
« Volume Scattering Coeffictents must be com- Lacks continuous determin- .
Coefficient puted from individual | stion capability, 3
scattering intensity g
a. Existing messurements . N
Capabilities | y
(1) Frequency R to 350 ke | &
(2) Intensity 0 to~100 db {*1db '
re 1 dyne/cm? E ! i
4 X
b. Required il Require capability to deter- 1 i
Capabilities | mine (measure and compute) | b
{ continuously for at lesst 24 1‘ '-h
(1) Frequency 2 to 350 ke | hours from 0 to 1000 meter ! e
| depth at selected sites and ! b
(2) Intensity 0 to-100 db 1*14a along selected tracks; record |
re 1 dy\'ie’cm2 ! should provide automatic | 3
| readout of coefficients. | &
k| %
2. Target Strength of | Measurements and concom- Few measurements and iden- | é
Individual Scattererd | itant {dentification rarely tifications have been made. |
made | | y
| a. Existing I
| Capabilities !
(1) Frequency 1 to 25 ke | B
(2) Intensity b 25 to - 25 db +1db 5
re 1 dyne/cm? | i !
i
b. Required j Require messurement of target | Identification usually s
Capabilities ! strength and identification | impossible when organisms .
| of all species capable of can't be seen. i
(1) Frequency 1 to 25 ke | {nterfering with sonar oper- .
Lo ation from 0-500 meter depth A
(2) Intensity B 25 to - 25_db i, 1 db whenever biclogical targets
re 1 dyne/cm? { oceur.
3. Plankton and Nekton | Not carried on with suf- Depth and temperar e !
Sampling | ficient frequency to | determinations of net and b
identify. | water at net depth, and I
a. Existing ! measurement of smount of
Capabilities | water sempled not suf-
| ficiently accurate. Severa! A
(1) Depth 0 to 2,000 meters }t 25 meters | systems for measuring these 3
i factors being designed or by
(2) Size 0.5 mm to 1 meter | | tested,
| Less than required |
(3) Volume Hundreds to | for 1 meter nets;
pillfons of liters ‘no capability for )
| large trawls | i
i 4 ————— e ————— . -
b. Required ‘ { Continuous sampling for Depth-temperature monjtoring
Capabilities | periods up to 3 hours in system(+ 1 meter and .0
| depths to 2000 meters at accuracy) with on-deck read
(1) Depth 0 to 2,000 meters | 1 meter | selected intervals and in out for attachment to nets
= \ selected sites, with on-deck and trawls; varfous nets
(2) Size .5 mm to | meter read out of depth and temp., and collecting 4 ith
| accurate opening and closing demand opening and closing
(3) Volume Hundreds to 1% 1 L/min | devices, and/flow meters svstems
pillions of liters | for 1 meter nets |
| + 1% of strained S
| volume for large, |
J fish travls.
1 1 A T
)
»
3




G. MARINE ORGANISMS (CONT'D)

TABLE OF

PROPOSED OCEANOGRAPHIC MEASUREMENT
REQUIREMENTS

LIMITATIONS AND REMARKS

(1) Frequency |

(2) Intensity

|

}

VARIABLES o MEASUREMENT ,{ SAMPLING INTERVAL, MODE,
. RANGE b SLZE . AND DURATLON
. Pouling | Vartous harbor areas {n the U S,
Accumulation | and possessions. Monthly, bt -
| e | monthly, yearly, and elghteen
e, Existing { 1gm | month perlod sampling (ntervals
Capabiifcies 15 gm o 20 kg. for |
%.5 dmc of test
bulll:e
|
b. Required 1 DR
Capabilities 115 gm to 20 kg for automstically fouling sccumu~
| 4.5 dn’ of test tige l‘ lation weekly, with provision
| surface | far continuous measurement and
{ obscrvation for one-month per-
fods over a span of one year
| at any depth between 10 and
| 2000 meters at selected sites
| Record should p automatic
| [ read vut of dets and include
| photographic or TV coverage
|
e MO I N, e
_ Marine Animal | [ =
Sounds ;
a, Existing {
Capabilities |

20 cps to 200 ke

=60 db to + 60 db

lre 1 dyne/cm?

i: leps t‘ 1 ke
|
|

t1db |

b. Required
Capabilitiea

(1) Frequency

(2) Intensity

20 cps to 200 ke

=60 db to 60 db
re 1 dyne/cm

a port

ot
sounds

analvzing marine ant

= v and ifdent{fying s 1d producs
-1 cps to _ 1 kc | ers; capability of continuous
+ | recording for periods to 24
T 1 db hours snd automatic a ysis
for selected perfods over a

span of one vear from surfece
Faag

eters; system should
provide read out of frequency
and relative intensity and
simultaneous photo record

|6. Bioluminescence
a. From above water

(1) Exiating
Capabilities

(2) Required
Capabilities

(a) Intensity

(b) Wave
Length

1x 10° co 1% 10°
aicrowstts/cm

4000 x to 7000 x

S S

I —

fre capability of mess-
uring intensity and wavelength
of bloluminescence {n water

Signal to nolse
ratio at least
300; 1 at lowest
luminescence

|
|
I
|
{
|

from above water surface aboard
r plane at selected sites.

: m;

b. In Water

(1) Existing
Capabilfty

(8) Intensity

(b) Wave
Length

1X10° to1.x 10°

microwaton/ca

.
4200 A to 56001

—— et !
Signal to noise | Capability of measuring

F;Ei.fn:f:p;b\.lfn to weasure "1 Fouling factors: weight,

i
et

No {nstrumentstion now exists.
Present capability conststs of
fouling plates placed {n harbor|
approaches, removed and photo~
greaphed on & moathly or bi-
monthly basis. Dry weight
measurements obtained

thickness, gross species
ompostition

i ivvv::1 institutions have
developed systems for re-
cording and analyzing these
sounds; ONR ie funding a
system (or simultanecus
cording of sounds and TV
viewing of aound producers,
Portability and automstic
analysis capabilities do
not exist

None at present.

To be used (nitfaily
conjunction with operstion
of bloluminescent organiss
counter. There should be o
capability to measure inten-

sity of various organisns over
a specified ares and from a
specified altitude |

—_— —

Depth limited to about
3040 meters and no towing
capabtitty

(2) Required
Capability

(8) Intensity

(b) Wave
Length

l

|
|

— — ——

1210™ o 1,% 10°
afcrowatta/cn

. L d
4000 A to 7000 A

ratio at least | numbers or luminescent
300:1 at lowest | organisms of oversll (ntensity
luminescence. | per unit volume for same
periods,

t ok

et + R pem ¢
Signal to noise Requit apability of memsur- [
ratio at least ing numbers of luminescent
300:1 at lowest rganisws or overall {(ntensity ’
luminescence. per unit volume for | wite |

periods each hour for et lesst

¢ |

. 24 hours and searsonally for
+ 1

- 10 A me yesr, o epatiility for }
B @ towed at any dapth to [

| meters, sutomat re-
rding of ta or intensity |

dec

S —— i i

|
-~ - —eq
Require towing capebility. Aleq
& capability for measuring
intenaity produred by 1 to
200,000 organiema/L over a
spec i fled area,

.
:
f

1
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GEQMAGNET 5M

VARIABLES

ntensity

a. Present Capabil-
ities

1) Airborne

(2) Marine

3) Station

Monitors

b. Required Lapabi

icies

b 3 AJ(:IHIK;?;~7b;;T
3. Present
Capabilities
L) Atrborae
Kequired

Capabilities

. Declination

(Variation

Prese Capabil-~ | 18
ities
Airborne

ities

4. Tellurtc rrent

a, Present Capabhi

ities

Required Capa

ities
(1) Stati ms

| @
!
| 9cC

Required Capabil-

PR

POSED ¢

.
e/sec

5 &
g ra

“a

REMA
s rone
eters
E alx
sur=
elow
. .
ectf
te
empore
. s fra
eters above
.
-
g
; .
s -
e
casure
|
e
R tempore.
* st sele
marine
rasure
era .
empore
at select-




TABLE OF
PROPOSED OCEANOGRAPHIC MEASUREMENT

| determining represen-

) tative ave anowilies
for | degree and emalil
arens

e
L__- SEMISSSERE U

changes a& well as pre-
cise positioning end
navigational control
required

REQUIREMENTS
I. GviTY
1
SAMPLING INTEKNAL MODE, TIONS
Yanrastys RANGE ACCURACY SIZE, AND DURATION ik s
. Broed Ocean Areas Continuous anslog readout Observations affected and
with menual (npute and 1imited by stote Reliabil
a. Present 977,000 to + reductution of dets. Sempling ity of dats depends to & large
Capadilities 984,000 mgals _ 4 ugale {nterval (6 4 to 8 kme. Read- #Xtent On ses keeping cherec-
| ings averaged over a 4 to 6 teristice of the platfore
l minute periods Naevigation and positional
| sccuracy liwmite accuracy of |
{ data. {
| ‘
b. Required 977,000 | Surfasce ship gravity meters. Require grester ses keeping
Capabilities 984,000 1 mgal l Continuous profiles with capibility and navigarional {
discreet values plotted every and positional sccuracy needs |
4 to § kms. Obeervations Ktbe: Auptoved
l averaged over S5 minutes. Unique |
| features noted from inapection I |
| of records. Analog end/or {
sutomatic digital recording |
| modes
. Shoreline & Coastal | Only conducted for spectal Precise navigstionsl control
Aress projects. Surface ship and required for both tvpes of
bottomed meters utilized operations,
a. Present 977,000 to Manual operations. Readings | Both types of operstions
Capabilities 984,000 mgals 1 mgal | every 2 kms; surface resd- limited by sea conditions and {
ings averaged over 4 minute type of platform |
period
b. Required 977,000 to 5 Surface ship gravity meters Improved short range precise
Capabilities 984,000 mgals - 1 mgal operating in conjunction with navigational capabilities
remote controlled bottomed | required.
gravity meters. Survey {
ares extending from coast to !
| 1000 meter curve. Observa- |
| tiona to be recorded at inter- |
vals of 2 kilometers Surface
{ ship meters to be opersted
| continuously by recording | |
analog and/or digital Remote |
controlled bottom meter to be
lowered and raised with {
| winches as on station opera- |
tions Meter resd manually. {
|
. Coastal Control T Batablishing shore control Lack of unified {nternational !
Network | stations tied to existing calibration atandards and |
| national and international sufficient density of control |
a. Present 977,000 to + f control networks. Ovserva- | |
Capabilities 984,000 mgals - 0,1 mgal | tions to be made ss necessary. | 1
| | {
! |
b. Required 977,000 to ¥ | Continue to establish worid Location and accuracy of |
Capabilities 984,000 mgals - 0.1 mgal gravity networks: Observations existing starion. Access to |
| to be made as necessary ststion and transportation !
| calibration of meters {
L .
k. lce Covered |
Areas (
| None at present
a. Present
Capabilities {
.
b Required 977,000 to = Establish stations from | Operations limited by sup-
Capabilities 984,000 mgals = 0.2 mgal hovering helicopter on port and tlying conditione; no
sea and lake ice and unique fnstrumentation required
ad lacent shores where | except capsbility to operate at
reaching ares by other means extremely low temperatures.
is not practable. Undervater
l | type meter lowered and
J resd from helicopter |
|
. Alrborne Worldwide ‘ {
Areas [
| | None at present |
a. Present 1 | |
Capabllities | |
+ N RE——— i
b. Required 975,000 to | = s agals Cont {nuous rapid ocbser Precise determination of |
Capsbilities 986,000 mgale vational coverage for altirude and sltitude ‘
|




