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ABSTRACT

The physical oceanography of tlie shelf and slope waters of the New
York Bifrlit (Block Island to Cape May) in August of 1974 is described.

Temperature, salinity, and density data, presented in surface contours and

section profiles, showed the shelf/slope front, a cold core on the shelf, and a

salinity core on tlie slope. Geostrophic currents in the slope water were in-

ferred from the density structure, and showed two anticyclonic eddies with

ma.ximum geostrophic velocities of approximately 40 cm s"'. Temperature

and salinity profiles indicated shelf/slope mixing related to the eddies.

Editor's Note : Reference to a product or comment with respect to it in this pul)llca-

tlon does not indicate, or i)ermit any person to lield out l).v repul)lioation in whoie or In

part or otherwise, tliat tlie product has ln-en endorsed, autliorlzed, or approved hy the

Coast Guard.
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INTRODUCTION

An oceanographic survey of tlie waters of the

New York liifjlit (Block Island to Cape May)
was conducted by the USCGC EVERGREEN
during August 1974. The purpose of the cruise

was to continue data collection for use in a

coastal surface current model to be used in

Search and Rescue planning. The survey, con-

ducted during the period 8-20 August, consisted

of six sections laid perpendicular to the trend of

the coast between Block Island, Rhode Island

and Cape May, New Jersey (fig. 1). Each sec-

tion was designed to contain two stations in the

slope water beyond the continental shelf, one

station on the continental slope, and four to five

stations on the continental shelf, thus providing

information on not only shelf processes, but also

on the adjacent slope water. Station spacing

was approximately IT) nautical miles, and section

spacing was apjiroximately 4') nautical miles. In

addition to the oceanographic survey, three cur-

rent meter arrays were deployed south of Long
Island (fig. 1).

'U.S. Coast Guard Oceatiograpliic I'liit, Hlrl;.'. 159-E

Xavy Yard Aiiiiex, Wasliiii^'toii, D.C. ^O.'iftO

' Now with Deep Water Ports Project, Kiiviroiiiiiental

Data .Service, National Oceanic and Atniosplieric Ad-

niiiiistratioii, Page Huilrtinj:, Wasliington D.C. 20235

'.Now with Tide.s Division, National Ocean Survey,

National Oceanic and Atinosplieric .\dininistration, 6001

Kxecutive P.lvd., Uocliville, Maryland 208r)2



PROCEDURES

Oceanographic Sampling

At I'iuh station an STI) (Salinity-TempiMa-

tnro-l)pi)tli) cast was taken to near bottom or to

a depth of HOC) meters. Tlie data was collected

on a Plessey Environmental Systems Moilel !»040

S/T/D Enviionmental I'rofilinjr System (STD)

(serial number r)3i:}). The data were recorded

on an analojr trace and also di-iitally on ma<rnetic

tape. The dijxital recordin<r was made by a

Sonycraft Di<rital Data Lojrger (DDL) manu-

factured tmder ('oast (luard contract CG-12,

778-A. Four channels of informati(jn were

sampled at rates of 0.5 or 1.0 scans per second.

STD freciuencies represent in<r depth, tempera-

ture, and salinity were converted to binary coded

decimal (BCD) and recorded on a 7 channel

IBM compatible ma-inetic tape at a bit density

of 200 bpi. The resolution of the DDL system

is ±one hertz. One liertz corresponds to

.0O344°/„„, .018°C. and l.!)0 meters in salinity,

temperature, and depth respectively. The fourth

information channel was available for recording

sound velocity on the DDL, i)ut it was not used.

The tape format for each STD cast consisted of

3 sets of station data such as station number,

position, date, and time followed by any number

of data records, dependinjj on the maxinnim

depth and lowerinjr rate of the cast. Each record

consisted of the tempeiature and salinity infor-

mation at 100 depth levels. Thus, an average

one thousand meter cast was composed of about

1200 data levels lecorded on approximately 1'2

records. Five computer programs were devel-

oped by CG OCEANOU to reduce t lie number

of data levels to a more numageable figure of .".()

to 100 data levels at standard depths and inflec-

tion points which would still accurately represent

the original water column.

The computer programs were developed for a

Control Data Corpf)ration (CDC) 3300 com-

1. liter. A flow diagram of the proce.ssing proce-

dure des(rii)ed lielow is shown in figure -1. Tiie

first program. NE\\'I)L. input tiie (m deck depth

frequency <'f tlie deptli sensor, and read the

records to be processed from the magnetic tape.

The digitized fre(piencies were translated from

BCD to engineering units of depth (meters to

tenths), temperature (C° to hundredths), and

salinity (°/„„ to hundredths). The values were

printed out so that an initial check of the data

c.uld be made. In addition, a tape output

(NKWDL tape) was written as an input to the

next program. "With a rapid sample rate such

as 0..") second, a specific depth level might show

up several times. While tiiese temperature and

salinity values weie always close, they generally

did not agree exactly, probably as a result of

sensor lag. The output from the first program

was normally aroimd 1200 levels of data for a

1000 meter cast.

Program AVCOK averaged data levels in-

putetrfrom the NEWDL tape at the same depth

level. AVCOK accepted seciuential levels until

a deeper level was reached; then it began the av-

eraging for the next level. Therefore if, due to

the^shri) rolling, tlie STI) dips to a lower level

and tlien ret\irns to the original level, the data

at the original level subsequent to the roll will

not be included in the average. During the

AA'COK processing.' corrections are made to

temperature and salinity as discussed in the fol-

lowing section. Tlie output of AVCOR is a

printout and a magnetic tape (AVCOK tape).

Tlie i)rintout of temperature, salinity, and com-

puted sigma-t was quality controlled by remov-

ing samples which caused averaged sigma-t

vabies to decrease more than 0.2, 0.05. or 0.02 per

averaged data level within 0-100 meters. 100-300

meters, and deeper than 300 meters respectively.

Use of these criteria occasionally permitted

data to pa.ss which indicated large instabilities

in the water column, as revealed by computation

of the stability or E value (Sverdrup. et al. 1942,

pp. 416-418). This usually occurred only over

small intervals. (Although such data might be

(piestitmed, tiie data has not been rejected; this

will permit other investigators to .haw their own

conclusions as to whether or not to use the data.



All (lain has lieen used in llio analysis presented
in this report.)

Projrrani FIXAV, which input the AVCOR
tape, reavera<red the data after data levels wiiicli

failed to pass the AVCOR si<rnia-t test were
removed. The output of FIXAV is a printout

and a computer card deck. The FIXAV print-

out was (luality controlled by recheckinjr tiie

sif;nia-t values to ascertain the effect of the data
level deletions on the FIXAV run. For various

reasons, the zero meter depth level is not re-

corded by the DDL. Zero level data is obtained
from the STD trace or extra|)()lati()n. and en-

tered into the computer card deck.

The fourth piofrram. SIGPT. determiiuMi the

standard and si<;nificant levels, whose tempera-
ture and salinity would accurately represent the

oripinal water cohnnn. Standard levels were
taken at the depths fallin<r closest to minimum
recorded depth, 10, 20, 30, .50, 75, and 100 meters,

every 25 meters to 300 meters, and then every
50 meters to 1000 meters. The first test for sijr-

nificant levels consisted of fittin<r a cubic curve
throujrh five consecutive temperatuie data points.

If the curvature at the midpoint exceeded an
absolute value of 0.005. the second, third, and
fourth points were compared with the data points

immediatelv above and below. A level was sisr-

nihcant if it departed fiom a straijrht line be-

tween the adjacent points by more than 0.04°C
for temperature (more than 0.06%„ for salinity).

The second test compared the differences between
the curvature of two successive midpoints. If

the absolute value of the difference exceeded
0.005, the departure of the point from the ad-
jacent points was af!;ain checked, usinjj the same
limits as in the first test to determine if the point
was significant. If both of these tests were nega-
tive, the departure of levels from points inune-
diately above and below was again checked. If

the absolute departure was greater than O.On for
both temperature and salinity, the level was sig-

nificant. If tiie limits were not exceeded in any
of the three tests, the level was not significant.

After running the same checks for salinity, the

top level of the five level group was dropperl and
the next new level was added onto the bottom
end, and tlie testing was begun again. The out-

put of SIGPT was a printout and computer card
deck. The printout was checked for obvious
errors such as wrong input.

The final i)rogram, SARCS, plots temperature,

salinity, and sigma-t versus depth, and also plots

a T-S diagram. The output, in addition to the

plots, consi.sts of a printout and computer card
deck. The printout was subjected to a final

quality control ba.sed on a careful study of the

plots which indicated that the data reported

heiein was not grossly unreasonable. The card
deck was submitted to XODC. (Xote: Recent
changes to standardize tiie data processing pro-

cedures at the C(i Oceanograpliic Unit have re-

sulted in some program name changes as well as

minor changes in the way in wliicli future data
will be processed.)

Quality Control

STD data were quality controlled by compar-
ing STD analog trace and DDL values with
teiii[)erature and salinity values obtained from
Xiskin bottles attached just above the under-
water sensor unit. Quality control (QC) samples
were taken at tlie surface, 200, 500. and 1000
meters where possible. Tlie Xiskin bottle was
equipped with protected (and for the 500 and
1000 meter samples, unprotected) deep sea re-

versing tliermometers. The thermometers were
allowed to soak for six minutes at each QC depth
to reacli e(|uilibrium before the Xiskin bottle was
tripped. The conductivity ratios of the quality

control samples were detei-mined using an induc-

tive laboratory salinometer and were (•(mveited

to salinities utilizing the metiiod established in

the International Occanograpliic Tables pub-

lisiied jointly by UXESCO and the Xational

Institute of Oceanography of Great Britain

(1966).

The ditl'eience between STD and (juality con-

trol values of temperature, salinity, and depth

were plotted against the station numbers in the -

order in which they were occupied. Inspection

of the plots indicated that the depth and tem-

perature values should be corrected by values

which did not change throughout the cruise. The
correction for salinity values appeared to go
through three phases, becoming worse as the

cruise progressed. The final corrections shown
in Table 1 were based on the average corrections

for surface and 1000 meters. The correction for

intermediate values was linearly interpolated.

The data for 200 anil 500 meters indicated that

s



TABLE 1.—STD Environmental Profiling System Data Corrections

Parameter

Depth
Depth

TcinporutiiiT

Tempi' '»•'"'<'

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Level

m
1000 in

in

KKK) in

in

1000 in

in

1000 in

in

1000 in

the actual correction should not have been linear;

however, the 200 and 500 meter data did not

seem sufficient to justify a more complex correc-

tion.

Navigation

Naviiiation durinjr the cruise was based pri-

marily on information from Loran-C. Loran-A.

fatliometer. satellite navijiation (NAVSAT), and

O.MKtiA were used as backup systems. Posi-

tions on most of the cruisp were probably ac-

curate to 0.2-0.4 nini.

Carrection

m
-16 m

-0.01°
-1-0.01°

Remarks

All Stations

All Stations

All Stations

All Stations

-f0.01%<
-0.03%,

-hO.10%,

4-0.06%
-hO.16%
-1-0.15%

Stations 1-6, 53

Stations 1-6, 53

Stations 7-17, 49-52,

r.4-68

Stations 7-17, 49-52,

r)4-68

Stations 18-48

Stations 18-48

Current Meters

Three current meter arrays were set for a

period of about 2 weeks south of Long Island

(H". 1). Array #1 consisted of a current meter

at'iippioximatcly 20 meters; array #2 consisted

of current meters at approximately 20 and 40

meters; and array #3 consisted of a current

meter at approximately 20 meters. The data

from these current meters are now being analyzed

and tlie results of the analysis are to be reported

in a future publication by the Oceanographic

Unit.



DATA PRESENTATION

Data Listing

Tciiipcratuie, salinity, and doptii values at

standard levels of 0. 10. -20. 30. 40, .50, 75, 100.

loO, 200. -IM). ;500. 400. .-)00, 600. 700, 800, 900,

1000, 1100. 1-JOO, 1300. 1400 and 1500 metere.

alon<r with time, position, meteorolofrical. and
sea suxface data were suhniitted to tiie National

Oceanofrrapliic Data Center (XODC), which
later provided printed data listin<rs. In addi-
tion to the data submitted, the printed listinjrs

also contain values for sipina-t, specific volume
anomaly, dynamic lieijrht. and sound velocity

computed at NODC. The i)rinte(l data list in;:

for this cruise is contained in Appendix A.

Surface Contours

Surface values of temperature and salinity

were plotted aloii^' the cruise trade, and surface
contovirs were produced from these values (figs.

3 and 4). Tiie sea sui-face temperature contours
from tlic cruise may he compared to those col-

lected 19--21 August 1!I74 during a Coast Guard
Airborne Radiation Thermometer flight (fig.VS).

Mean Vertically Averaged Sigma-t, o>

,.--^-t on tiie

^vere computed using thp^nite difference

relati

n
1

1 =
T„Z„

where »„= ^-f aB)/&S^s the mean value of
sigma-t in. layer of thickrt*^ Z„, a, and ob are the
sigma-t values at the topNnid bottom of the
layep respectively, and I) tlie S^)th of the deep-
est ol)servati(m. not to exceed 2V0m. Contours
of mean veiticaliy averaged sigiSu-i (fig. fia)

seem to be~TiTtk«tl^tothe_;ie

tion j[)titteHr-ivtiicnapX

-"TRumpus. l!»(iJ)).

tl^snnimer circula-

tojmrallel the coast

Dynamic Height Contours

The geiieral siiiface circulation along the east-

ern continental slope can be inferred from dy-
namic height contours (fig. fib). Flow is parallel

to the isopleths with high values to the right

looking downstream. Tlie assumptions and
theory of inferring currents from dynamic
heiglits are discussed in Sverdrup et al. (1942.

pp. 451-457). Dynamic heiglits were referenced
to the 1000 decibar level. The reference level

was ciiosen using the method of Defant (1941).

Dynamic heights for stations where the water
depth was less than 1000 meters were calculated
in a manner similar to that described by Helland-
Hansen (1!>34).

The general pattern shown by the dynamic
topography chart is a 10 to 30 cm s>- south-
westerly flow on the shelf and two anticyclonic

circulations in the slope water. The southerly
of the two circulations is obviously an eddy.
Infrared satellite imagery subseciuent to the
cruise leaves little doubt that the northerly
circulati(m is also an. eddy.

Vertical Section Contours

Vertical sections for temperature, salinity, and
sigma-t to a depth of 1000 meters were drawn
for Sections A-F which were approximately
noimal to the coastline (figs. 7-24). A more
meaningful presentation of vertical secticm con-

tours was produced by greatly exaggerating the

vertical distance scale in comparison to the hori-

zontal distance scale.



RESULTS

The niinual cvcIps of tcinporaturo and salinity

on the continental shelf l)et\veen Cape Cod and

Cape Hatteras have been described by Bigelow

(1933), Bijrelow and Sears (1935), Walfonl and

Wickhind (lOGS). and others. The conditions

found in Aupiist 1974 were in general agreement

with most features found by previous investi-

gators (Table 2).

TABLE 2.—Comparison of Oceanographic Features in the New York Bight in August 1974

With Those Reported by Other Investigators

Featu7'e

Sea surface temperature

Temperature difference between

surface and liottom at So-SO

meter contour zone

Sea surface salinity

Presence of cold core on shelf

Presence of high salinity core on slope

Presence of shelf/slope temperature front

Presence of shelf/slope salinity front

August 197Jf Other Investigators

2(T° to 25°C 20° to 25°C
(Walford and Wickluntl, 1968)

9° to 15°C 13 to 16°C
(Bigelow, 1933)

15°C
(Walford and Wicklund)

<31V.o to >35V..<32Voo to >35Voo
(Bigelow and Sears, 1935)

Yes Yes (Bigelow, 1933;

Bigelow and Sears, 1935;

Whitcomb, 1970)

Yes

Yes

Yes

Yes (Bigelow and Sears,

1935; AVhitcomb, 1970)

Yes (Bigelow, 1933;

Bigelow and Sears,

1935; Cresswelh 1967)

Yes (Bigelow, 1933;

Bigelow and Sears,

1935; Cresswell, 1967)

Cold Core

A cold core was found on the shelf at depths

of 20 m. to 60 m. from the surface, at a distance

of 20 to 70 nmi from the coast (fig. 7-12). This

core, mentioned by Bigelow (1933), was defined

by AVhitcomb (1970), as having temperatures

below 8°C. The pool or core is the remant of a

winter shelf water formed at the surface (Whit-

comb, 1970). Becau.se of the southwesterly

0.2-0.5 nmi per day bottonj drift along the shelf

(Bumpus, 1965). there is some renewal of the

core from the northeast, however, this renewal

is probably minor compared to the annual re-

newal through surface cooling. The core, in

August 1974. was found only at stations 11 and

21, thus it was considerably smaller than that

shown in Whitcomb (1970) and than the La^C

core shown in Walford and Wickhind (1968).

However, the presence of a cold core defined by

the 10°C isotherm can be easily traced along the

shelf from section F to section A (figs. 7-12).

Evidence of a tongue related to the core was

found at station 28. The source of this tongue

can be traced northeast through station 37 to

station 4.') along the sigma-t surface of about

26.1). An aitenuitive identification of a tongue

as a "calved Imlilile" is discussed by Cresswell

(1967).

6



High Salinity Core of Slope Water

p]xten(lin<; parallel to the shelf edpe, and 5 to

10 nautical miles seaward from this edge, was a

band of hijiher salinity water similar to that re-

ported by Bigclow and Sears (l!);i')) and others

[Whitcomb (1970) for example]. This band is

simply an expression of the impin<renient on the

slope bottom of typical North Atlantic Central

Water (Iselin, 1936), the surface of which has

been freshed by inixin<i: with shelf water. Fol-

lowin<r Whitcomb's (1!>70) example for Septem-

ber 1967 of defining the core as salinities greater

than 3.5.75°/<,„, the defined core did not reach the

surface, and its depth range was dependent on

whether or not there was an eddy present.

On section A the core was characterized

by an anticyclonic eddy which caused the cross-

section of this core to increase considerably.

Maximum salinity in the core section of this

eddy was 36.2°/„o, and the 35.75°/„„ isohaline ex-

tended from about 20 to 375 meters. The defined

core was absent on section B north of the eddy;

on sections C and D it was found between about

70 to 120 meters. Sections E and F were in-

fluenced by a large eddy eastward of the sections,

thus the defined core extended from about 30 to

210 meters and was still increasing in thickness

at the end of the sections. The salinity and

signia-t profiles .show little evidence for the

35.7.5°/oo core intersecting the bottom, although

there is an obvious bottom salinity maximum
over the shelf break.

Temperature/Salinity Correlations

The temperature salinity correlation for water

present in the New York Bight during August

1974 could be accounted for in terms of the prin-

cipal modes described by Hayes (197.5) (figs.

25a, and 25b).

In August 1974 waters from the coastal area

and contained within a band extending approxi-

mately 40 nautical miles oti'shore had charac-

teristics that fell within an envelope with

salinities less than 33.5%„ (Envelope A. fig.

25a). Note that the lower portion of this enve-

lope includes what Hayes called Middle Atlantic

Bight Coastal Water. The lower portion of the

envelope also represents the cold core previously

described. The upper portion of the envelope

reflects the warming eflFect of summer surface

heating and the freshening efl'ect of spring run-

off.

Water from the centers of the two eddies fell

within an envelope with salinities greater than

34.0°/„„ (Envelope B. fig. 25a), displaying char-

acteristics similar to those described as Regions

8 and !» in "Physical Proi)erties of the North

Atlantic Ocean," Naval Oceanographic Office

Publication #700, Section II (fig. 25b). This

etivelope could also be explained in terms of

Hayes', Gulf Stream Water, Surface—and Mid-

slope AVater, and Deep Slope/North Atlantic

Deep Water if allowance weie made for summer

warming of his Surface—and Mid-slope AA'ater

(fig. 2.5b).

At the stations between tiio.se founil in the two

envelopes the water shows the influence of mix-

ing between the envelopes. Station 28 (fig. 25a)

is an extreme example of this mixing. The

water at the surface shows characteristics similar

to that in envelope B; at depths of about 25 to

70 meters water derived from the cokl core is

encountered, below this the mid-slope water is

found. An example of this type of mixing in

shallower shelf water can be seen at station 12

(fig. 25a). Here the influence of surface water

in envelope A is much stronger tlian that in

envelojie B. Another example of this type of

mixing, in deeper slope water, can be observed

at .station 53 (fig. 2.5a). Here the influence of

sui face water from envelope A cannot be seen

at all, and the influence of the cold low salinity

core at the bottom of envelope A is slight. Simi-

lar situations are found for .stations 6, 51, 50, 54,

55, and 49 around the southern eddy, and for

station 26 near the northern eddy. These sta-

tions appear to basically represent slope or eddy

water with which some shelf water has been

mixed.

Station 29 on the shelf represents intrusion of

slope and eddy derived water onto the shelf.

This is apparent in the salinities of 35.5°/„o

found around 30 meters.

Circulation

In coastal waters, where there is adequate

fresh water discharge, a slope of the .sea surface

downward from the coast offshore is usually at-

tributed to the increases in the steric anomaly

related to run-off. The resulting dynamic gradi-

ent is associated with a steady flow turned to the

right (in the northern hemisphere) and thus

nearly parallel to the coast. Steady wind drift

currents may modify this rough picture (Bum-



pus. Iflfif)). In II I'ccpnt Coast Guard Oceano-

{rrapliii" Unit Teclinicul l{fp()it. Bisliop (197;'))

develops an operationally oriented technique to

estimate these steady coastal currents. Tni)ut

parameters to tlie model are tiie surface wind

stres? and mean vertically-averaged signia-t

•rradient.

On the August 1974 cruise, measurements of

sigma-t indicated a strong (i.e., ;5xl<l '"gm cm*)
cross-.shelf gradient in tiie veiticaliy averaged

sigma-t field. This is geneially tiie typical sum-

mer density structure as contrasted to tiie weakly

stratified (i.e.. 1x10 '"gm cnr*) winter shelf

water. The summer wind field exhibits mean
stress values of the order of 10 - dynes/ciir-

toward the northeast wiiile winter mean stress is

in the 1 dyne cm- range toward tiie southwest

according to data the for ."i^ squaie centered at

37.r)°X 72.r)°W as presented in HidaUa (19.58).

Roth in smnmer and winter a south to south-

west mean drift is derived from drift card data

(Humpus. 1969). It seems straightforward that

this velocity field (approximately ('(lual in mag-
nitude for each season) is maintained in the

sunnner months \>y the well developed density

field, and in the winter l)y the mean wind stress.

Note added in proof. Ilccoiit ciiinpiitations of tin-

mean winter wind stress in slu-lf waters sliows tli<>

stress to lie toward tiie nortlieast rather tliau tlie

soutiiwest. A paper liy Heardsiey aiui Hutnian (19741

sugKest tliat aloii^' siiore pressure ;.'radieiit may lie a

sit'iiilicant factor in niaintaiiiiii;; a mean soutiiwest

drift a;;ainst tlie opposiiijr mean wind stre.ss.

Measured values of this mean vertically aver-

aged sigma-t gradient, obtained on this cruise.

were used in calculations to estimate surface

coastal drift based on the above mentioned
analytical model (wind stress was neglected).

The result indicated a shelf circulation (fig. fia)

generally setting toward tlie southwest with

maximum surface velocities near the siielf l)reak

of approximately of 20 cm/sec. This calculation

approximates estimates of surface drift on the

Mid-Atlantic shelf (Humptis and Lauz'ier. 196.")).

Comparison of the shelf circulation derived

from this model (fig. 6a) with that derived from
dynamic topography (fig. 61)) shows that the

two are in general agieement but ditler in de-

tails. The differences are probably related

e(|nally to ditferences in the governing e(|uations

(liishop includes friction in his model) and to

differences in applying the data (Bishop uses a

mean sigma-t gradient for each section: the dy-

namic method uses tiie dynamic height for indi-

vidual stations).

In waters seaward of the slope, contours of

dynamic heights referenced to 1000 meters (fig.

6b) indicate the presence of two anticyclonic

eddies with a trough Iwtween them. The slope

circulation is dominated by the two eddies, the

only othei- feature present being the trough.

Maximum geostrophic speeds in the southern

eddy are approximately 40 cm sec ^

An .\nticyclonic Eddy in the Slope Water

One of the interesting features found during

this cruise was the anticyclonic eddy located

about 11.") nmi southwest of Cape May, New
.Jersey (fig. 61)). Eddies such as this are a com-

mon feature in the slope water along the conti-

nental slope of the New York Bight. Infrared

satellite imagery shows that there is a continual

progression of such anticyclonic eddies through

the Bight. They commonly have a diameter of

."lO to 110 nmi with a spacing of about 110 to 220

nmi between eddies. The eddies seem to form

from meanders in the North Atlantic Current in

the northwest .\tlantic. generally east of 6.")°W,

and from there drift westward and southwest-

ward along the continental slope until they reach

the vicinity of Cape Hatteras where they rejoin

the Gulf Stream (fig. .")).

The eddy southwest of (\ipe Maj' appears on

the temperature, salinity, and densit}' sections

as a core of warm saline water which is le-ss

dense than the suriounding watei' (figs. 7, 13,

and 19). This core has a temperature of 1.5° to

16°C, a salinity of 36.1 to 36.2Voo, and a <t, of

26.80 to 27.00.

Evidence of a second eddy located about 120

mni south of Block Island was found on sections

E and F (fig. 6). The center of the northern

eddy was seaward of the axailable observations,

and no conclusions can be drawn comparing the

two eddies.

The circulation pattern aroimd both eddies

was anticyclonic. as indicated on the dynamic

topography chart. The dynamic topography

chart showed geostrophic speeds in the southern

eddy of up to about 40 cm sec '.

Following the survey of the smaller eddy, a

surface current drogue (fig. 26) was deployed

8



in the southwest quadrant of tlie eddy and

tracked by LORAN C for 12 hours (fip. 27).

The drotrue was tlien recovered and re-deployed

in the eddy's northern quadrant and tracked for

about 36 hours (fig. 28). The tracks of the

drojrue can be accounted for satisfactorily by

assuming that prior to and during the drogue

experiment the eddy drifted soutliward at a

speed of about 0.13 knots, and that the current

acting on the drogue was the vector sum of the

geostrophic flow in the eddy and a simple wind

driven current as described in the National

Search and Rescue Manual {l!>7;i). The esti-

mated average winds for the tracking episodes

are shown in Table 3. The elTect of inertial

currents can be seen in botli of the drogue tracks.

During the end of the eddy survey a storm was

in progress with winds from the northeast quad-

rant of the compass at "20 to 25 knots. At about

1600Z on 11 August the wind dropped to lo

knots. This would have permitted an inertial

current to begin rotating. The inertial period

at the latitude of the eddy is 19.5 hours. It

appears from figure 27 that the majority of the

12 hour drift of the southwest quadrant drogue

track occurred predominantly during the por-

tions of the inertial period in which there was a

northward component to the inertial current.

This would account for the northward displace-

ment of the drogue after 12 hours relative to the

position indicated by the combination of wind

and geostrophic current. The .second drogue

track (fig. 28) indicates that when the drogue

was launched the inertial current was flowing

with a northwestward component. The west-

ward movement of the drogue about one inertial

period later (1600Z on 13 August) supports this

drogue from the direct track between 2146Z on

12 August and 1600Z on 13 August represents

the diameter of the inertial circle, one can cal-

culate that the inertial velocity was 46 cm sec'

(Neumann and Pierson, 1966; p. 1.58). A similar

calculation on the drift from 1600Z on 13 August

to lllSZ on 14 August when the drogue was

recovered indicates that the inertial current liad

decreased to 38 cm see"'. These speeds agree

with inertial speeds given by Pollard and Millard

(1970).

It is of interest to speculate on the effect of

eddies such as this in exchanging water between

the slope and shelf areas. The average T-S

characteristics above 30 meters of stations on the

southwest side of the eddy are warmer and more

saline than those on the northeast (fig. 29). This

leads to the hypothesis that the anticyclonic

eddies are a contributing factor in the mixing

of shelf and slope waters. Another illustration

of possible eddy-related mixing in process can

be seen in the salinity profile of section A (fig.

13). The tongue of high salinity water found

between 10 and 30 meters on stations 4 and 5

suggests that an eddy can cause intrusion of

slope water onto the shelf.

TABLE 3.-
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Sec. II, and combined .spring and fall water mass ranges from
Hayes (1975)
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APPENDIX A

OCEANOGRAPHIC DATA

Cruises Listed

Observed and interpolated oceanographic data taken by USCGC EVER-

GREEN, 8-20 August 1974 on SAR Cruise 3-74, prepared from NODC
Listing No. 318408.

A complete description of the codes utilized in the tabulation of oceano-

graphic station data can be found in National Oceanographic Data Center

publication M-2, Processing Physical and Chemical Data from Oceano-

graphic Stations. (Rev. August 1964, supplement issued May 1966.)

To facilitate use of the oceanographic station data listing, entry headings

which are not self-explanatory are described below.

Depth to Bottom Corrected or uncorrected sounding in meters.

Max. Depth of Samples Depth of deepest sample to nearest multiple

of one hundred meters.

Wave observations

j)jR, Rounded to nearest multiple of 10 degrees.

jjGT. In increments of 1/2 m. Sum of .5 meters plus

increments of 1/2 m if 50 is added to direc-

tion.

PER_ If numerals 2 through 9 are entered, period in

seconds is twice the numeric entry of 2X
(numeric entry) +1. For other entries see

WMO Code 3155.

gE^Y Sea state according to "WMO Code 3700.

Weather Code If preceded by X, weather according to ^Y^lO

Code 4501. If a two-digit entry, weather

according to WMO Code 4677.

Cloud Code

Type Cloud type according to WMO Code 0500.

Amount Cloud amount in eights. Entry of the nu-

meral 9 indicates cloutl amount could not be

estimated. (WMO Code 2700)

Water

Color Code Color according to Forel-Ule scale.

Trans. Transparency in whole meters as determined

by Secchi disc.

Wind
Dir. Rounded to nearest multiple of 10 degrees.

Speed or Force If preceded by letter S, wind speed in knots;

if preceded by letter F, wind force accord-

ing to Beaufort scale.
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Barometer Barometric pressure given in 10, units and

tenths of millibars.

Air Temp. °C Air temperature to tenths of a degree centi-

grade.

Vis. Code Visibility according to WMO Code 4300.

No. obs. depths Number of observed levels associated with the

station.

Messenger time Entered in hours and tenths of an hour GMT.
For Nansen casts, indicates time of release

of messenger applicable to the observational

level. For STD casts, indicates the starting

time of lowering the sensor.

Card type OBS designates observed levels. STD indi-

cates the values at this standard level were

interpolated by a modified 3-point LaGrange
formula.

Depth (m) Depth to nearest meter. A postscript T indi-

cates depth was obtained thermometrically

;

Z indicates uncorrected "wire out" depth.

Postscript Q indicates value was marked
doubtful by originator; P indicates value

was considered doubtful by NODC. Post-

scripts P and Q retain this meaning
throughout the following entries.

T°C Temperature to hundredths of a degree Centi-

grade.

S °/oo Salinity in parts-per-thousand.

SIGMA-T Entered to hundredths.

Specific-volume Multiply entry by 10-" to obtain specific-

"volume anomaly in cubic centimeters per

gram.

SAD Dyn. M. x 10^ Multiply entry by 10"' to obtain anomaly of

dynamic height in dynamic meters refer-

enced to the sea surface.

Sound Velocity Sound velocity according to Wilson's formula

entered to tenths of a meter per second.

O2 ml/1 Dis.solved oxygen in milliliters per liter en-

tered to hundredths.

POi-P ug-at/1 Inorganic phosphate in microgram-atoms per

liter entered to hundredths.

Total-P ug-at/1 Total phosphorus in microgram-atoms per

liter entered to hundredths.

NOj-N ug-at/1 Nitrite-nitrogen in microgram-atoms per liter

entered to hundredths.

NO3-N ug-at/1 Nitrite-nitrogen in microgram-atoms per liter

entered to tenths.

Si04-Si ug-at/1 Silicate-silicon in microgram-atoms per liter

entered to whole units.

CHL-A Chlorophyll-A (total pigment) in milligrams

per cubic meter entered to hundredths.
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Ship ev
Dtit USE 1

AREA 09

Alk TE1P 2S.0
HEI BUIB 23.0
BAKONETR 1020.0
CLoUO 7/A

OIR Hbl PER
2* 2

SEA
CL/TR

M14O-0IR Zi
HKio-SPQ oa
INO-FOR
HEATHER XI

INSI ST.) RECORQER
TRACE OIR
DURATION 01.2
ORIC 37« 007 26

TEN sa 1209
i SQUARE 3

2 SQUARE 12
1 SQUARE (2

CASTNUH/TINE IVLITP OrNOPTH SNO VEL (UrG P3« TOT P

STO



STATION 0*TA

UFIO 31 »*0»
CONSiC 000«
LAT 3« 31. Wl
LONG 072 20.1V

TEAR 11T«
hontm oa
OAT 1«
HOU* 17.0

BOTOr 02706
SMlP EV
DATA USt 1

AREA 05

AIK TEKP 2S.a
El auiB 23.3
SAhOMETI) 101«.3
ClOUO I/A

OIR HOT PER

13 1 2

SEA
CL/IR

KIO-OIR 21
KO-SPO 10

KINO-fOR
KEATHCR XI

INST STO RECORDER
TRACE OIR
DURATION 01.2
ORIG 37« 001 20

TEN Sa 120*
5 SQUARE I
2 SauARE (2
1 SQUARE 12

CASTNO«/TIN£ LVlirR DEPTH

SIO



fctFiD 31 e*oa
CONSet 0009
L«T ja «a.;N
L3NC 072 36.111

CASTNUN/TIHE LVLTTP



S T * I I N

MFIO 31 (40S
CONSEC 0010
KT 31 J1.7N
LONG 072 ii.211

CASTNUN/TINE LVLTTP

TEAK



& I A T I N

CONS EC 0011
l*T 39 02. 2N
(.ONC 073 09.111

CASTNUN/IIME LVITTP

ItkH



S I A T I M

KEF 10 31 a*oa
CONSEC 0014
LAJ it 12. «M
lONC 07* 01.W

YEu i«r«
WWTH 01
D*V 1>
HOUD 09.

S

BOIOr 0002*
SHir Ev
OAK USE 1

ARE* Oi

AIK TEUP 22.1
HEI BULB 20.

a

BAflOMEIIl 1019.

«

CLoUO I/A

Dili HGI PER
00 A

SEA
ci/m

MlNO-JIA 11

aiio-sro 10
aINO-FOR
HEATHER >1

INSI SI J RECORDER
TRACE OIR D

DURATION 00.1
ORIC 37« 01*

TEN sg 1209
i SOUARE 3

2 SOUARE a*
1 SOUARE 9*

CASIHUN/TIDE IVITW DEPTH lEHP SAl

STO 00000 21. S3 31.*a

09.5 OeS 00000 21.53 31. *a
oes 00009 21. s* 31. *a
STO 00010 21. S* 31.*a

oes 00013 21.54 31. *a
oes oooiT 21.5* 31.*a

SUMA-T 0>N0RIH SMO VEL 0X1 i P3* lOT P

21.70
21.70
21.70
21.70
21.70
21.70

00. 000

00.061

1522.2
1522.2
1522.3
1522.*
1522.*
1522.5

REFID 31 9*08



S I * T 1 N

REFIO 31 6«a<
tONSEC ooia
KI 40 29. JN

lONb 073 39.711

VEAIt 19T«
MONTH 0>
DAY 17
HOOR 00.6

eoTOP oooia
SHIP EV
otrt USE 1

>REA 05

*IH FENP 23.0
KEI BULB 21.7
BAHOMETR lOlB.B
CLcUO T/>

Dl* HCT PER
20 2

SEA
CL/TR

MIIO-OIR t>
HIID-SPO U
MINO-FaR
mEAIHER XI

INST STd RECOaOER
TRACE DIR
DURATION 00.1
ORIG 3T« OK

TEN SS IM*
i SOUARE 1

2 S4UARE 02
1 sgjARE 01

CASTNUH/IINE IVlIYP DEPTH

STO
oes
oes
OBS
sio
BS

OBS

00000
00000
O0O07
00009
00010
OOOIS
00016

TENP

22.31
22.31
22. 2«
22.12
22.0 7

21. B6
21. B3

SAL

31.12
31.12
31.10
31.10
31.11
31.13
31.13

SICMA-T DYNOPIH SNO VEL OXT

&

PQA TOT P

21.22
21.22
21.22
21.25
21.27
21. 3S
21. 3S

lJ23.a
1923. «
1523.7
IS23.4
1523.3
1522.9
1522.8

REFio 31 a«ae
CONSEC 0019
lAT AO 05. IN
LONG 073 30. AM

YEAR



S I * I I N

KEFIO 31 MOa
CONS EC 0021
L*l 9« 3T.6N
(.ONO 0T2 i*.lM

YEAH 1974
NONtH OS
0A1 IT
HOJR 06.1

SOTOP 00060
SHIP EV
o«T* use 1

tRE* 0>

tIK TEHP 22.0
KEI Bute 21.7
aiAOHEIR ioia.2
CCoUO !/•

Om MCT PER
00 Jt

SEA
CL/IR

INO-OIR 19
HMO-SPO li
IIINO-F]>
EATMER >0

INSI StJ aECORDEII
IRACE OIR
DURATION 00.1
ORIO 37« 021

TEN Sa 1209
i SSJARE 3
2 SQUARE (2
1 SOJARE 92

CASINun/TlME LVITYP DEPTH

STO
OBS
OBS
STO

OBS
OBS
OBS
OBS
OBS
STO

OBS
OBS
SID

OBS
OBS
DBS
OBS
SID

OBS
OBS
OBS
OBS

00000
00000
00009
00010
00011
00013
ooai«
00016
00018
00020
00020
00026
00030
00031
U0033
00037
00046
OOOiO
00050
aoos2
00036
0003a

TEHP

21.75
21.75
21.63
21.61
21. *7
20.96
18.61
16.56
13.8*
13.86
13.86
12.26
11.97
11.30
08.98
08.09
08.13
07.82
07.78
07.68
07.66
07.66

SAL

32.56
32.56
32.63
32.87
33.09
32.92
32.02
32.65
32.78
32.90
32.93
32.97
33.02
33.05
32.68
32.85
33.02
33.03
33.03
33.02
33.08
33.12

SIGNA-I OTNDPIH SNO VEL OXrG PJ6 TOT P

22.66
22.66
22.56
22.73
22.96
22.95
22.92 <

26.13
26.53
26.62
26.66
26.99
25. oa
25.23
25.33
25.60
25.72
25.78
25.78
25.79
25.86
25. 8T

1526.0
1526.0
1523.9
1526.1
1526.0
1522.5
1516.6
1503.1
1501.2
1501.6
1501.6
1696.2
1695.6
1693.1
1686.2
1681.1
1681.6
1680.5
1600.3
1680.0
1680.0
1680.1

REFIO 31 8608
CONSEC 0022
LAT 39 26. 5N

CONG 072 36. 2M

CASTNUM/IIHE IVLIYP

YEAR
MONIf
DAY
HOUR



REFIO 91 »*0»
coNsec 0023
LAI 34 13. 7N
LONG 072 19. 7M

CtSINUIVIINE LVLITP



MFIO 11 »*0»
COhSEC OOi*
LAI 1« 01.

M

lOM 072 02. an

CASTNUN/TIHE V»VTY»

VEAM



STATION

KHO 31 8«0s
CChSEC 0029
LAT }a iZ.ON
LONI. 071 47.911

rEAA



HtflO Jl •0» y£»« !»' dOIDP 025*9

UmSEC 0026 HONIM 0« SHIP EV

St J9 i*.oii o*Y le o«i» use i

(.OMG OTl 25. «< MOUIl 06.9 AKi » 05





$ I t T 1 N

RtFlO 31 B40S



s r « I I N

KEF 10 }i a*os



s r < r 1 N

CONStC 00)1
L*T «0 19. JN
him; 072 «i.4i>

ItUt 1914
NONiH oa
o*r la
HOUR 19.

J

burof oooso
SHIP £V
out USE 1

<Ht< OS

41k ItNP 2«.2
uei BULB 22.

C

atnOMeTR 10 11.9
ClbUO I/>

oi« nci pex





s r > t I N

consec oo3o

ILht. 071 3i.su

yEAK i»j*
MONTH 06
0<Y 19
HOUR 07.9

BOrOP 0007S
SHIP EV
Otlt USE 1

<RE< 05

<|K TEMP 23.7
MET eULB 22.

i

BtitOHETR 1014.7
CloUD T/4

OIR HCI PER
00 X

SEA
CL/IR

UI10-OIR 2S
Nl1I>-SP0 19
NIXO-FQR
HEATHER X2

INST STJ RECORDER
TRACE OIR U
OURAIiax 00.1
ORI& il> 036

TEN SO 1309
i SSUARE 1

2 SauARE 00
1 SQUARE 01

CASTNUN/TIME IVLTYP DEPTH SICHA-T OTNOPIH SNO VEI. OXfC P3* TOT P

STD



STATION

REFio 31 e«oa
CUh$£C 0038
LAI 3« 56. IN
LJNG 071 13. 3H

CtSnwM/IlnE LVLITP

rit»



STATION

CONStC OOM
L«i i« «i.aN
lUNb on 01. m

CASINUN/TIMf IVLTt*

VE*II



STATION

DEFID 31 6«0a
cuNsec 00*0
l«T 39 26. SN
LLNC 07U 49. en

CASTNUM/TIHE LVLirC

VEtR



STttlOh OAT*

RiFio }i «*oa rEM



STATION

REFID 31 6406
CUNSEC 00«^
LAT 39 «6.0N
LONG 070 30. SM

YEAR



S I < T I N

fttFlO 31 t*08



STATION

UFIO 31 »*0»
CONSEC 00««
lAT *0 14.0N
LONG Oro 2«.ill

CASTNUN/TINE LVtTTr

»6A«



STATION

REFIO 31 6406
CONS EC 0046
(.*! 40 S).4M
ILhC 070 }1.9a

rE»« i«74



REFIO 31 a*06
CONSEC ao«9
lAT 31 4«.aN
lONC 072 M.7M



REFio 31 a«oa
CONSEC OOSO
III 3a 09. aM
LCNG 072 li.7H

CASThUM/TIHE IVITTP



S I n T 1 N

Reno 31 a«ae teak



KEFio II a^aa
CONStC 0092
I.AT 3a 04. TN
LONS 072 il.3ll

CASTNUH/TIHE IVITTP

rc«



STATION

CONSEC 00S3
L«T 37 i't.W
LONG 073 10. OH

rE*f> 1974
MONTH 08
0*V 09
HOUR 11.

J

eoior 02303
Ship ev
DATA USE 1

AREA OS

A Ik temp
het Bulb
bahometr j

CLI.UO T/A

21.

«

21.

«

021.2

DID HCT PER
00 X
SEA
Cl/TR

HIIO-DIR 00
MlMD-SPD 00
HINO-FJR
HEATHER «6

INST ilj RECOkOER
TRACE OIR
DURATION 02.0
ORIG 37<> 053 22

TEN SO 1209
i SQUARE 3

2 SQUARE 62
1 SQUARE 73

CASTNUM/TIME LVLTyP SUMA-T OrNOPTH SNO VEL QXr G PQ« TOT P N02 tOi SI33

STO



KtFlO 31 (406
COhSEC 00>«
L<l 37 ii.tti
LUNG 072 32. 9H

CASINUH/rIHE LVLTTP



REFiD 31 e«oe
coMSec aas5
KI 3? 51. ah
LONG 072 18. OH

CASINUM/IINE IVLTTP



mno 31 e«o«
COMSeC 00 5«
l«I 37 >3.a<l
LONG 073 09.2k



STATION

REFio 31 a«oa
COHitC 0097
CAT 37 ja.M
LtNC 073 1«.6II

CA&TNUN/TIME L»LTYP

YEAR



S I • T I N

RCFIO 31 S40S YCAK 197«
COMStC 0L58 MONTH 08
L«I lb 01. 6N OAT 12
LLNG 07) 12.1X1 HOUR 12.

S

BOlop ozzeo
SHIP EV
DAK USE 1

ARtA OS

AIR TEHP 22.6
HEI BULB 19.1
BAKOntTR 1021.8
CLbUO I/A

OIR HCr PER

SEA
CL/TR

HI<lO-}IR 92
bINO-SPO 18
HlriO-^OR
UTHER 10

INST Slj RECOROE*
TRACE DIR
OURAIlOh 01.2
uRii; 3r« OSS 22

TEN SO 1209
5 SUUARE 3
! SaoARE 82
1 SaUARE 83

(.ASINun/IIME I.V1.ITP DEPTH

STD
OBS
STO

OBS
OBS
oes
OBS
OBS
STD

OBS
OBS
OBS
OBS
OBS
STO

OBS
OBS
OBS
STD

OBS
STD

OBS
SID

OBS
STD

OBS
SIO

OSS
OBS
STO

OBS
oes
STO

oes
OBS
oes
STO

oes
OBS
OBS
OBS
STD

OBS
OBS
OBS
STD

oes
oes
STD
STO

OBS
OBS
OBS
STD

OBS
OBS
STD

oes
OBS
STO

oes
oes
OBS

00000
00000
00010
00011
00013
0001s
00016
00018
00020
00020
00022
00024
00026
00028
00030
00031
00041
00043
OOOSO
00050
00075
00076
00100
00101
00125
00125
00150
00151
00177
00200
00200
00226
00250
00250
00277
00286
00300
00301
00309
00322
00350
00400
00400
00408
00453
ousoo
00505
00539
00600
00700
00705
00713
00750
00800
00801
0085U
00900
00900
00951
01000
01003
01067
01084

TENP

23.82
23.82
23.83
23.83
23.48
20.64
19.98
iy.B9
19.84
19.65
18.43
18.22
17.31
16.96
16.39
15.97
16.00
15.74
15.83
15.83
15.02
14.99
15.01
15.01
15.05
15.05
15.10
15.10
15.15
15.15
15.15
15.16
15.15
15.14
14.49
14.23
13.34
13.23
12.63
11.95
10.46
08.83
08.80
08.55
07,56
06.82
06.74
06.26
05.79
05.03
04.98
04.99
04.80
04.60
04.60
04.51
04.40
04.40
04.30
04.27
04.27
04.19
04.15

SAL

35.15
35.15
35.15
35.15
35.11
35.20
35.58
35.66
35.56
35.55
35.66
35.40
35.42
35.41
35.39
35.38
35.98
35.95
36.05
36.06
36.08
36.08
36.12
36.12
36.14
36.14
36.16
36.16
36.17
36.18
36.18
36.18
36.18
36.18
36.00
35.97
35.80
35.78
35.66
35.55
35.34
35.16
35.16
35.14
35.08
35.07
35.07
35.06
35.04
35.03
35.03
35.03
35.02
35.01
35.01
35.00
35.00
35.00
34.99
34.99
34.99
34.98
34.99

Sli.HA-1

23.83
^3.83
23.83
23.83
23.90
24.76
25.23
25.31
25.25 •

25.29
25.69
25.54 •

25.78
25.86
25.98
26.06
26.52
26.55
26.61
26.62
26.82
26.82
26.85
26.85
26.86
26.86
26.86
26.86
26.86
26.87
26.8 7

26.86
26.86
26.87
26.87
26.90
26.96
26.97
27.00
2 7.04
27.16
27.29
27.30
27.32
27.42
27.52
27.53
27.59
27.63
27.72
27.72
27.72
27.74
2 7.75
27.75
27.75
27.76
27.76
27.77
27.77
27.77
27.77
27.78

UVNDPIH

00.000

00.041

00.134

00.168

00.199

00.230

00.261

00.324

00.688
00.739

SNO VEL oxro

1532.2
1532.2
1532.4
1532.4
1531.5
1524.3
1523.0
1522.9
1522.7
15ft.

2

1518.9
1518.0
1515.4
1514.4
1512.7
1511.4
1512.4
1511.6
1512.1
1512.1
1510.0
1509.9
1510.4
1510.5
1511.0
1511.0
1511.6
1511.6
1512.2
1512.6
1512.6
1513.1
1513.4
1513.4
1511.5
1510.8
1507.9
15U7.6
1505.5
1503.3
1498.2
1492.8
1492.7
1491.9
1488.8
1486.7
1486.4
1485.1
1484.2
1482.7
1482.6
1482.8
1482.6
1482.6
1482.6
1463.0
1483.4
1483.4
1463.8
1484.5
1484.6
1485.3
1485.4

PJt lOI P

80



STATION

REFIO 31 e*08 TEAK



STATION

REi-io 31 ««oa
CONSEC 0060
LAI 36 11. IN
LONO 072 ii.ln

CASINUH/IIDE IVLTTP

TEAR



S I < T I N

DtFio 31 e«ae
CON St C 0061
LIT 3B 06. JN
lano 072 i5.2M

TEAR 197«
MONTH 06
0«r 13
HOUR 12.2

eOtO<> 02S«3
SHIP EV
OillA USE 1

AKEA OS

Alk TEDP Zi.i
Mil BULB 20.7
BAHONEIR 1017.2
CLuUO T/A

Om HGI PtR
27 3

SEA
CL/I«

HIMO-IIR 32
NMO-SPO 16
MINO-EQR
WEATHER XI

INST Slu RECORDER
TRACE 01 R

DURATION 01.2
ORIG 370 062 18

TEN SO 1209
i SSUARE 3
2 SaJARE 82
1 SSUARE 62

CASTNUH/TIME IVLTYP SIGNA-T OTNOPTH SNO VEL OXT

C

PJ« TOT P

SID





S I * T I N

RtFio 31 ««oe
CONStC 0063
LtJ 37 ;s.6M
LONG 072 42.3K

rEAR 1974
MONTH OS
OIT 13
HOUR 19.0

bOIOP 02707
SHIC EV
OITA USE 1

ARE* Oi

AIR 7ENP 26.1
hei Bulb 2u.b
BAKOMEIR 1016.9
CLUJO T/A

UIR HGT PER
OS 3 S
SEA
Cl/TR

MMD-OIK 29
miO-SRO 10
NINO-FJR
EATHC* XI

INST STj RcCOROtR
TRACE OiR a
DURATION 00.4
OR 10 37« 064 19

TEN SS 1209
i SwUARE 3
2 SQUARE 62
1 SauARE 72

CASTNUM/TIME LVLTYC SISMA-T OVNORTH SNO VEL OA>G P3» roT P

STO



S I 1 T 1 b N

MFlo 31 (i«ae
COhSEC 0064
l«T 37 4J.7N
L3N& 073 00.211

rEM 1974
M0N7H oa
Oil 13
HOUR 21.

J

eoior 02S93
Ship ev
OAT* USE 1

AREA 05

ilk lENP 24.1
DEI BULB 20.2
(AkOMETR 1016.3
CLwUO I/A

01* HbT PER
05 3 5

SEA
CL/IR

MM0-3IR 2a
DIMO-SrO 11
HINO-FaR
irEtrHEa XI

INSr ST.I RECORDER
TRACE OIR
DURATION 00.5
ORIS 37* 065 21

TEN SO 120«
5 SauARE J
2 SOUARE 62
1 SauARC 73

CASTNUN/TIME LVCTTP DTNOPTH SNO VEL 0A(

G

P34 TOT P 1102 NU3 SI03 PH

STO



s r A r 1 N

•EFIO 31 6«0S



SIAIION OITA

REFli) 31 e»oa
lONSEC OOM
ItT >• 02. IN

LONG 072 «1.9«

C*STNUM/TIHE LVIIYP

MONTH '^B



STATION

KtFlO 31 8406 *HH
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