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Data reports provide a medium for the documentation and dissemination of data
in a form directly useable by the scientific and engineering communities. Generally, the
reports contain raw and, or analyzed data but will not contain interpretations of the
data. Such compilations commonly will have been prepared in support of work related
to the programs and interests of the Ocean Science and Surveys (OSS) sector of the
Department of Fisheries and Oceans.

Data reports are not intended for general distribution and the contents must not
be referred to in other publications without prior written authorization from the
issuing establishment. The correct citation appears above the abstract of each report.
Data reports are abstracted in Aquatic Sciences and Fisheries Abstracts and indexed
in the Department’s annual index to scientific and technical publications.

Data reports are produced regionally but are numbered nationally. Requests for
individual reports will be filled by the issuing establishment listed on the front cover
and title page. Out of stock reports will be supplied for a fee by commercial agents.

Regional and headquarters establishments of Ocean Science and Surveys ceased
publication of their various report series as of December 1981. A complete listing of
these publications is published in the Canadian Journal of Fisheries and Aquatic
Sciences, Volume 39: Index to Publications 1982. The current series, which begins with
report number |, was initiated in January 1982.

Rapport statistique canadien sur
I'’hydrographie et les sciences océaniques

Les rapports statistiques servent de vZhicule pour la compilation et la diffusion
des données sous une forme directement utilisable par les scientifiques et les techni-
ciens. En général, les rapports contiennent des données brutes ou analysées, mais ne
fournissent pas d’interprétation des données. Ces compilations sont préparées le plus
souvent a I'appui de travaux liés aux programmes et intéréts du service des Sciences et
levés océaniques (SLO) du ministére des Péches et des Océans.

Les rapports statistiques ne sont pas destinés a une vaste distribution et leur
contenu ne doit pas étre mentionné dans une publication sans une autorisation écrite
préalable de I'établissement auteur. Le titre exact parait au-dessus du résumé de
chaque rapport. Les rapports statistiques sont résumés dans la revue Résumeés des
sciences halieutiques et aquatiques. et ils sont classés dans I'index annuel des
publications scientifiques et techniques du Ministeére.

Les rapports statistiques sont produits a I'échelon régional. mais numérotés a
I'échelon national. Les demandes de rapports seront satisfaites par I’établissement
auteur dont le nom figure sur la couverture et la page du titre. Les rapports épuisés sont
fournis contre rétribution par des agents commerciaux.

Les établissements des Sciences et levés océaniques dans les régions et a 'adminis-
tration centrale ont cessé de publier leurs diverses séries de rapports en décembre 1981.
Une liste compléte de ces publications figure dans le volume 39. Index des publications
1982, du Journal canadien des sciences halieutiques er aquatiques. La série actuelle a
commencé avec la publication du rapport numéro | en janvier 1982.
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ABSTRACT

Gregory D.N., C. Bussard and S. Narayanan. 1996. Current Statistics for the Grand Banks and
Labrador Shelf. Can. Data Rep. Hydrogr. Ocean Sci. 145: v + 143 pp.

This report presents a statistical summary of all of the current meter data for the Grand Banks
and Labrador Shelf held at the Bedford Institute of Oceanography prior to 1996. Included in the
dataset are 886 separate deployments representing 2624 months of current observations. The data
are presented as tables of statistics and as plan view plots.

The tables are arranged by one degree squares and include for each deployment: the monthly
maximum current speed, the mean current speed and direction, and the magnitude and orientation
of the maximum and minimum variability in the tidal and sub-tidal ranges. The same
information, spatially averaged, is presented as a series of maps subdivided into surface (<30m),
mid-depth (30-80m), and bottom (>80m) layers.

RESUME

Gregory D.N., C. Bussard and S. Narayanan. 1996. Current Statistics for the Grand Banks and
Labrador Shelf. Can. Data Rep. Hydrogr. Ocean Sci. 145: v + 143 pp.

Le présent rapport fournit un résumé statistique de toutes les données de courantometres
recueillies sur les Grands Bancs de Terre-Neuve et sur la plate-forme du Labrador, dont disposait
I'Institut océanographique de Bedford pour les années préalables a 1996. Les ensembles de
données représentent 886 mouillages distincts, correspondant a 2 624 mois d'observation des
courants. Les données sont présentées sous forme de tableaux de statistiques et de vues

schématiques en plan.

Les tableaux sont organisés par carrés de un degré et fournissent, pour chaque mouillage, la
vitesse maximale mensuelle des courants, la vitesse et la direction moyennes de ces derniers ainsi
que l'ampleur et l'orientation de la variabilité maximale et minimale dans les bandes de fréquence
tidales et infratidales. Les mémes données, apres établissement de la moyenne spatiale, sont
présentées sous la forme d'une série de cartes subdivisées en couches de surface (<30 m) de mi-

profondeur (30-80 m) et de fond (>80 m).



INTRODUCTION

This report presents a statistical summary of all of the moored current data for the Grand Banks
and Labrador Shelf that is maintained by the Ocean Sciences Division at the Bedford Institute
of Oceanography.

The summary is a companion to a similar report Current Statistics for the Scotian Shelf and
Slope, 1996 (in press) and is a paper copy of the contents of the Ocean Data Inventory (ODI);
a microcomputer based directory of the Ocean Sciences Division time series data holdings.

The report includes monthly summaries of maximum recorded speed, magnitude and direction
of the vector mean current, and the current variability (orientation and magnitude of the major
and minor axes expressed as a standard deviation) in the tidal and sub-tidal range. Also included
are maps of the seasonal average current and variability separated into three depth levels.

DATA SET and STATISTICAL ANALYSIS

The data base for the analysis consists of all of the current meter records from the Grand Banks
and Labrador Shelf that have a record length of at least 5 days within a month. Refer to the
maps on pages 4 and 5 for the station locatons. The coverage extends from The Grand Banks
in the south to Cape Chidley in the north and extends east to include Flemish Cap. Cabot Strait,
the southern entrance to the Gulf of St. Lawrence, is also included.

All of the time series were initially filtered with a simple running mean filter and sub-sampled
at hourly intervals. The number of sample weights was dependant upon the original sampling
interval (typically 5 to 30 minutes, but some were as low as 2 minutes). Maximum speed,
magnitude and direction of the vector mean current, and the magnitude and direction of the
principal axes of variance were determined for each month from the hourly data. The series were
then low pass filtered with a Cartwright filter of 129 weights and a high frequency cutoff of
0.864 cycles/day (corresponding to a period of 27.7 hours) which effectively removed the semi-
diurnal and diurnal tidal frequencies. The principal axes analysis was repeated to produce what
is referred to in the report as the low frequency variability.

The principal axes analysis determines the orientation of the maximum and minimum variance
and is a measure of the variability of the current. The direction corresponds to that of the major
axis in degrees true. When used with the vector mean, and making some assumptions about the
distribution, (i.e. mean * N standard deviations), the current extremes in both the sub-tidal (low
frequency) and tidal (mid-frequency) bands can be estimated.



All of the statistics were initially subjected to a series of tests and assigned quality flags. The
flags are:

Quality  Description
1 Did not fail any of the tests
2 Extremes greater than 4 standard deviations from the mean. (i.e. maximum speed
> 4 times maximum variability in tidal range).
This test 1s used to identify spikes in the data, although there are many cases

where the inherent variability will exceed 4 standard deviations.

3 Constant value (mean speed = maximum speed)

4 Extremes out of range (maximum speed > 2.5 m/s or mean speed > 1.0 m/s)
5 Means out of range (mean speed < threshold velocity or mean speed > 2.5 m/s)

Time series that had any test failure were reexamined and repaired if possible (usually involving
despiking of the data). Any statistics which had a quality of 3 or greater were rejected. Statistics
which had a quality of 2 but no obvious spiking outside of the background variability were
retained.

The resulting data set consists of 886 separate deployments representing 2624 data months. The
earliest deployments are from 1966 and the most recent from 1995.

DATA PRESENTATION

All of the data for both the Grand Banks and Labrador Shelf are listed in the same table. The
statistics are grouped into one degree blocks. The bold-faced block header refers to the south-
east corner of the block. Within the block, statistics are ordered by latitude, longitude, depth and
month/year. The number of days in the month on which the statistics are based is also reported.
Any month for which there were less than 5 days observations are not reported.

For the graphical presentation, the Grand Banks and Labrador Shelf are shown separately. The
stations are separated into three levels; a surface layer from O to 30 metres, an intermediate layer
from 30 metres to 80 metres, and a deep layer from 80 metres to the bottom. The data are
further grouped by season. "Winter" includes January to March, "Spring" spans April to June,
"Summer" spans July to September, and "Fall" includes October to December. There is a single
page for each level and season which maps the mean velocity and the high and low frequency
variabilities. The variability is depicted as a pair of orthogonal axes with the length of each axis
proportional to the magnitude of the maximum and minimum variability, and the orientation is
in the direction of the maximum. The 200M and 1000M bathymetric contours are also displayed.



In order to avoid a cluttered map, the vectors were grouped by 0.10°latitude by 0.10° longitude
bins (roughly 6 nautical miles) and averaged within each layer. For the mean speed and
direction, the average is a vector average weighted by the respective record lengths. The average
principal axes of variance are computed from the combined variances and covariances of the
components. For the surface and mid-depth layers, the resulting composite is generally not
substantially different than any one observation. In the lower layer, particularly off the shelf
where the instrument depths are from 80 to as much as 2500 metres, there is considerable
variation in the original data, and the resulting composite shown on the maps have less meaning.

It should be noted that the averaged vectors are assigned a geographical position that is the centre
of the latitude/longitude grid square. The situation can arise when it appears that there is spatial
coverage that does not exist in reality. Two stations that are close together, but are in separate
bins, would appear to have a separation of ~ 6 nautical miles.

Finally, a cautionary note. Considerable effort has been made to quality control all of the data
used in this report. However, with 2624 data months spanning a 29 year period, errors are
inevitable. Should you have any questions concerning the validity of any of the data, please
contact the author.
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