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ABSTRACT 

Sandstrom, H. and J .A. Elliott. 1989. Atlas of physical oceanographic data for current surge 
studies near The Gully, Scotian Shelf: 1984. Can. Tech. Rep. Hydrogr. Ocean Sci. No. 117: iv 
+ 304pp. 

Physical oceanographic data are presented for CSS DAWSON cruise 84-034. 
Included are the results of CTD casts, moored current meters, BATFISH tows, and acoustic 
backscattering charts . The area of the cruise is in the vicinity of The Gully, Scotia Shelf near 
59°W. 

RESUME 

Sandstrom, H. and J.A. Elliott. 1989. Atlas of physical oceanographic data for current surge 
studies near The Gully, Scotian Shelf: 1984. Can. Tech. Rep. Hydrogr. Ocean Sci. No. 117: iv 
+ 304pp. 

On presente des donnees d'oceanographie physique recueillies lors de la mission 84-
034 du NSC DAWSON. Les resultats fournis proviennent de sondes CTP, de courantometres, 
de remorquages du BATFISH et de cartes de retrodiffusion acousitque. La mission en question 
se deroulait sur la plate-forme neo-ecossaise, aux alentours de l'endroit nomme Ie Gully, pres 
de 59° de longitude ouest. 
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l.0 INTRODUCTION 

This is the third in a series of atlases prepared for a program supported by PERD 

funding to study the incidence of large amplitude tidally generated internal waves along east 

coast continental shelves (Sandstrom & Elliott, 1986, 1989), It covers CSS Dawson cruise 84-

034. This cruise collected field data in the vicinity of The Gully east of and adjacent to Sable 

Island near 59°W (see figurel. 

The program was completed during the period of August 15 to September 1, 1984. 

Two moorings were deployed for the duration of the cruise. The bulk of the data reported in 

this atlas were collected with a CTD, BATFISH and 12 kHz Raytheon Sounder. The site was 

chosen to provide detailed observations of soliton-like features present in SLAR images of the 

area. Also this region has been the site of numerous exploratory wells and therefore of special 

interest to the oil industry. The principal objectives of this cruise were (a) to collect additional 

data for modelling the internal waves or solitons at east coast sites and (b) to obtain detailed 

observations on individual wave packets. 

2.0 INSTRUMENTATION AND DATA REDUCTION 

All data are presented in GMT and Julian calendar. 

2.1 CTD 

The instrument used was a Guildline Digital CTD mounted on a rosette. Two bottle 

samples from a number of casts were used to monitor salinity and temperature calibrations. 

Standard deviations were 0.014%0 and 0.017°C. Standard processing using STPIN converted 

the raw CTD data into decimated form at 1 db bins by pressure sorting. In addition to 

conversion to physical units, STPIN performed range checks and despiked the data. Adjusted 

calibrations, using STPROC, were salinity -0.016%0, temperature + 0.009°C and pressure 

+5.61db. Expected accuracy is ±0.005°C, ±0.01%0, ±ldband ±O.Olot . 



, , -I' , .... ., , ...... 
I \~ 

'" . , 

,/ 

" " 

( 

\ 
I , , , 

" 

.... 
I 
I 

THE GULLY 
STUDY AREA 

, '" .... ~ 

" " 
'" 

, 
'" 

I _ 

I ,- t'J- ..... , , , ...... 
" ,.1,' , \ ..... - - ..... ' 
\, ' ... 

\ , - .... 
\ . , 

\ "\ ~ ... -c:-,,,,,/" 
" , \1 

f ,~ 
"-

"-

\' 
\' .... 

" \ , 
\ , 

\ , 
\ " \ , 

\ ' .... 
\ 

\ 
\ 

\ 
\ 
\ 

... 
\ 

\ -



3 

2.2 Current Meters 

Two fairey floats were used at the top of the two moorings, each with upper Aanderaa 

current meters placed at approximately 15 m depth and a lower meter at approximately 67 m. 

Since no significant wave fields were encountered, contamination by wave motion should be 

small. Aanderaa data were translated on a PDP-8E for processing on the Cyber. Speed 

calibrations are those of the manufacturer applied to first differences of rotor count; threshold 

velocity is assumed to be 0.0l5m1s. Accuracy is approximately ± 2% of speed. Compass 

calibrations performed in the laboratory just prior to the cruise were applied to direction data 

taken as the mean of successive readings (Boyce, 1982). Direction errors are about ± 5°. 

Standard sampling rate was five minutes. All time series are checked for correct time base; 

data spikes are deleted by linear interpolation. 

2.3 BATFISH 

The system consisted of the standard version with a Digital CTD. Typical operating 

procedure was a ship speed of about 8 kts (15 kmlhr), and a climb-dive rate of2 mls. The depth 

range was adjusted depending on local depth of bottom, however all observations were in the 

upper 100 m. On some tows we attempted to collect data at a rate to maximize sampling detail 

of the soliton groups. Data processing was undertaken on the Cyber and proceeded in a 

sequence similar to the CTD analysis. Final contoured plots were generated by an automated 

contouring routine. The program used is a modified version of SECCON (Section Contouring). 

This is a part of the CONMAP (Contour Mapping) System used at MEDS. Changes were made 

so that the routine could read the eM format. Standard accuracy for the instrument is 

S= ±0.05%o, T= ±0.02°C, P= ±2db, and Ot= ±0.05 (A. Bennett, personal comm.). The 

expected scalar resolution is about ± 1 m (Bennett and Huaide, 1986), 
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2.4 Acoustics 

Data presented are reproductions of the original dry paper field recordings of acoustic 

backscattering observed by the standard configuration of the 12 kHz Raytheon PTR Sounder. 

For the majority of the data, the recorder operated with automatic gain control. 

. 3.0 CRUISE 84-034 OVERVIEW 

The program was planned to intensively study the internal wave process around The 

Gully, a major canyon-like feature on the Scotian Shelf east of Sable Island near 59OW. Two 

moorings were placed for the duration of the cruise, one on either side of The Gully. Mooring 

#659 was located at 43°43.07'N, 59°30.40'W; #660 at 44°1.15'~, 58°51.64'W. A general survey 

of the large scale density field was obtained by occupying three near:\' -S lines across the shelf 

edge and east of, west of and through The Gully. See inset on BATFISH data display for a plan 

view. The majority of the cruise focussed on various BATFISH tows with backscattering 

acoustics to identify the presence of soliton features, to establish their occurrence in relation to 

the local tide, and to map the detail of some of the groups of waves. Two modes of operation 

were employed: 1) a routine survey over a fixed path by repeated transects of approximately 

one hour duration lasting over 12 hr period, and 2) tracking a given feature as it propagated 

shoreward by repeated crossings while following the feature. 

REFERENCES 

Bennett, A.S. and T. Huaide. 1986. CTD time constant connection, Deep-Sea Res., 33(10): 

1425-1438. 

Boyce, R. 1982. Calibration of conductivity and temperature for the Aanderaa RCM-5 

Current Meter, Can. Tech. Rep. ofHyd. and Ocean Sci. No. 1: 27 pp. 

Cruise Report 84-034, CSS DAWSON, August 15 - September 1, 1984. BIO, AOL, Dartmouth, 

~ .S . 
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Sandstrom, H. and J.A. Elliott. 1986. Atlas of physical oceanographic data for current surge 

studies on the Scotian Shelf: 1980-82. Can. Tech. Rep. Hyd. and Ocean Sci. No. 77: 

iii + 261 pp. 

Sandstrom, H. and J.A. Elliott. 1989. Atlas of physical oceanographic data for current surge 

studies on the Scotian Shelf: 1983. Can. Tech. Rep. Hyd. and Ocean Sci. No. 114: iv 

+ 379 pp. 



Figures 1-3 

:'\orth-south CTD sections of Temperature, Salinity and Sigma-t for 84-034. An inset 

in the BATFISH data plots shows the station locations. 
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Figures 4-15. 

R(ate), (Dlirection, U (east component), V (north component) of current, progressive 

. vector and current vector plots for current meter moorings, #659 (43°43.'07;\, 59°30.'40W) and 

#660 (44°l.'15N , 58°51.'64W). 
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Figures 16-28. 

BATFISH station 40; 13 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. 
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Figures 29-45. 

BA TFISH stations 41: 17 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. Leg 14 is the last transect along the predetermined 

line. Legs 15, 16 and 17 are from the transit between the south end of station 41 and the 

beginning or west end of station 42. Leg 15 is mainly E-W, Leg 16 and 17 are more N-S. 
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Figures 46-60. 

BATFISH station 42: 15 sections of Temperature, Salinity and Sigma-t VS. pressure, 

location maps and longitude vs. time plot. 
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Figures 61-64. 

BATFISH station 43: 4 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location maps and longitude vs. time plot. 
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Figures 65-77. 

BATFISH station 44: 13 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location maps and longitude vs. time plot. 
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90 

Figures 78-92. 

BATFISH station 45: 15 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location maps and latitude vs . time plot. 
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Figures 93-106. 

BATFISH station 46: 14 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location maps and latitude vs. time plot. 
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Figures 107-120. 

BATFISH station 47: lo! sections of Temperature, Salinity and Sigma-t \"s. pressure. 

location maps and latitude vs. time plot. 
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Figures 121-142. 

BATFISH station 48: 15 sections of Temperature, Salinity and Sigma-t vs . pressure, 

location map and latitude vs. time plot. Acoustic backscatter plots for selected sections. 
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Figures 143-157. 

BATFISH station 49: 12 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. Acoustic backscatter plots for selected sections. 
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175 

Figures 158-174. 

BATFISH station 50: 17 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. 
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Figures 175-188. 

BATFISH station 51: 9 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and longitude vs. time plot. Acoustic backscatter plots for selected sections. 
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Figures l89·223. 

BATFISH ,;tation 52: 26 sections of Temperature. Salinity and Sigma-t vs. pressure. 

location map and latitude \'s. time plot. Acoustic hacbcatter plots for "elected ;;ections. 
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2-+4 

Figures 224-247. 

BATFISH station 53: 15 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. Acoustic backscatter plots for selected sections. 
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Figures 248-258. 

BATFISH station 54: 11 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and Sigma-t vs. pressure, location map and longitude vs. time plot. 
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Figure 259. 

BATFISH station 55: 1 section of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. 
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Figures 260-266. 

BATFISH station 56: 7 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. 
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Figures 267-279. 

BA TFISH station 57: 8 sections of Temperature, Salinity and Sigma-t vs. pressure, 

location map and latitude vs. time plot. Acoustic backscatter plots for selected sections. 
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