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ABSTRACT
Smith, P.C., Evans Champagne, V., Bennett, A.S., and Herman, A.W. 1983.
Batfish sections near the edge of the Scotian Shelf, 1976-1977.

Can. Tech. Rep. Hydrogr. Ocean Sci. 1l: diii + 159 p.

Temperature (T), salinity (S) and density (o) data collected
using Batfish near the Scotian Shelf break during 1976-77 are presented as
oceanographic sections. For individual tows of roughly constant (x10%)
speed and direction, five sections (T, S and ot vs. depth plus T, S vs.
o¢) as well as selected traces of T vs. S are given. Smoothed data sets

have been archived by the Marine Environmental Data Service (MEDS), Ottawa.

RESUME
Smith, P.C., Evans Champagne, V., Bennett, A.S., and Herman, A.W. 1983.
Batfish sections near the edge of the Scotian Shelf, 1976-1977.

Can. Tech. Rep. Hydrogr. Ocean Seci. 1: iii + 159 p.

Des données sur la température (T), la salinité (S) et la densit?
(0¢) recueillies au moyen du Batfish prés du talus du plateau Néo-
fcossais en 1976-1977 sont présentées sous forme de profils océanogra-
phiques. Pour des remorquages dans des directions et 4 des vitesses

approximativement constantes (¥10%) on présente cinq profils (T, S et ot

fonction de o ainsi que

onction de la p £

T en fonction de S pour des traceés choisis. Des ensembles lissés de

données ont @td versés aux archives de la Direction des services des

données sur le milieu marin (SDMM) & Ottawa.
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INTRODUCTION

The Batfish is a variable-depth towed body equipped with a CID and
various other sensors and used for rapid underway profiling of the upper
layers of the ocean. Since 1971, various investigators at the Bedford
Institute have used Batfish to sample hydrographic and some biological
(e.g. fluorescence) properties of the waters near the shelf break south of
Halifax (cruises tabulated in Stepanczak and Bennett, 1979). Much of this
activity was coordinated with the Shelf Break Dynamics Experiment (Lively,
1979 a,b; Smith and Petrie, 1982) or carried out shortly afterward (1978-
79). Some of the 1977 Batfish data have been used, in conjunction with the
moored measurements, to study small-scale mixing processes associated with
M, semi-diurnal tide at the shelf/slope water boundary (Herman and Denman,
1979).

The sections contained in this atlas display all of the usable Bat-
fish data (representing slightly less than 200 hrs of towing) collected
near the shelf break during 1976-77. The remainder of the data is reserved
for a later volume. Smoothed data sets from which the sections were drawn
have been archived by the Marine Environmental Data Service (MEDS) in

Ottawa.

DATA REDUCTION

The 1976-77 Batfish data were collected at a rate of 10 sets/second
(sampling interval, 4=0.1s) and logged on magnetic tape via the HP2100/2IMX
- based data acquisition system. The raw data were scaled according to
tions, corrected for compressibility and thermal expan-—
sion of the conductivity cell and for nonlinearity in the copper ther-—

mometer, and edited for spikes in any parameter. Next, because of mis-

matched time constants of the temperature and conductivity sensors, the
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conductivity channel was "slowed down" using a recursive digital filter of

the form,
- - i-1
c,=aC + (l-a)C = (l-a) Y oat ¢ (1)
i-1 i 0=0 i-n

which was initialized to the first good conductivity value in the set.
This formula is the digital equivalent of a single pole filter with a
time—constant (rate of change of phase at zero frequency) of
al
T = — (2)
1-a
For each cruise, the value of the parameter, a, was selected by minimizing
the magnitude of residual salinity and density spikes in a subset of
vertical profiles and then applied to all the conductivity data from that
cruise. The relevant values for the 1976-77 cruises are given in Table 1.
After applying all of the above corrections, the estimated overall
accuracies, apart from dynamic errors in high gradient regions, for the
variables (T, S, o) are ¥ (0.01°C, 0.02°/co, 0.02) while the pre-
cisions are typically * (0.01°C, 0.01°/,., 0.01) before smoothing.
In high gradient regions, residual salinity spikes as large as £0.3%/ 46
(¥0.25 in 0t) may occur. The smoothing reduces the peak effect to about
£0.05°/ 40 or £0.04 in 0.
In order to plot the data as sections, the continuous records were
split into segments over which the course and speed of the ship were

roughly constant (¥10% and *5° based on intermediate fixes). All the vari-

ables were then smoothed using the filter (1) with the value of a = 0.909
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so that T = 10A = ls. The response function for this filter is compared to
that for a typical time counstant cofrection a = ,35 in Figure 1. The
half-power point for the low-pass version occurs at a period of 3.5 s.

After smoothing, the data were contoured as described in the next section.

GRAPHICAL PRESENTATION

Five different sections were used to display the characteristics of
each suitable segment of Batfish data:
a) T(°C) on (time and distance) vs. depth, (contour interval, AT =
2.0°C)
b) S(°/so) on (time and distance) vs. depth, (AS =
0.5%/00)
¢) o¢ on (time and distance) vs. depth, (Aoy = 0.5)
d) T(°C) on (time and distance) vs. gy, (AT = 1°C)
e) S(°/s.) on (time and distance) vs. og, (A8 = 0.2°/c0)
These plots along with a tow track and selected T-S traces appear on Oppo~
site pages in the report. On each section, the extremities of the Batfish
cycles are indicated. The vertical profiles used for the T-S diagram are
indicated by longer marks at the bottoms of the appropriate cycles on each
section and are labelled on Section a). Note that one advantage of the
procedure used to segment the tows is the equivalence of the time and
distance axes via the constant ship speed, which may be calculated from the
start— and end-fixes in Table 2 below. As a convenient reference, Table 2

M1 mmmdmd mem et TY1Y kar:‘\
locations \page numbers/)

fu
¢l

also provides original tow number designations an

for the 1976-77 sections presented in this report.
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Figure 1 Response functions for typical time-constant
corrections (a=0.35) applied to conductivity
channel and one second smoothing (a=0.909)
applied to all channels. (a) Phase, (b) Gain.
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TABLE 1

Parameters for Time Constant Correction Filters Applied to 1976-77 Batfish

Data
Cruise _ a T/A
76013 .32 0.47
76020 .35 0.54
76033 " "
77007 " "
77017 .30 0.43
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