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FOREWORD 

In 1984, Buzzards Bay was one of four estuaries in the country 
chosen to be part of the National Estuary Program. The Buzzards 
Bay Project was initiated in 1985 to protect water quality and 
the health of living resources in the bay by identifying resource 
management problems, investigating the causes of these problems, 
and recommending actions that will protect valuable resources 
from further environmental degradation. This multi-year project, 
jointly managed by United States Environmental Protection Agency 
and the Massachusetts Executive Office of Environmental Affairs, 
utilizes the efforts of local, state, and federal agencies, the 
academic community and local interest groups in developing a 
Master Plan that will ensure an acceptable and sustainable level 
of environmental quality for Buzzards Bay. 

The Buzzards Bay Project is focusing on three priority problems: 
closure of shellfish beds, contamination of fish and shellfish by 
toxic metals and organic compounds, and high nutrient input and 
the potential pollutant effects. By early 1990, the Buzzards Bay 
Project will develop a Comprehensive Conservation and Management 
Plan to address the Project's overall objectives: to develop 
recommendations for regional water quality management that are 
based on sound information, to define the regulatory and 
management structure necessary to implement the recommendations, 
and to educate and involve the public in formulating and 
implementing these recommendations. 

The Buzzards Bay Project has funded a variety of tasks that are 
intended to improve our understanding of the input, fate and 
effects of contaminants in coastal waters. The Project will 
identify and evaluate historic information as well as generate 
new data to fill information gaps. The results of these Project 
tasks are published in this Technical Series on Buzzards Bay. 





This report represents the technical results of an investigation 
funded by the Buzzards Bay Project. The results and conclusions 
contained herein are those of the author(s). These conclusions 
have been reviewed by competent outside reviewers and found to be 
reasonable and legitimate based on the available data. The 
Management Committee of the Buzzards Bay Project accepts this 
report as technically sound and complete. The conclusions do not 
necessarily represent the recommendations of the Buzzards Bay 
Project. Final recommendations for resource management actions 
will be based upon the results of this and other investigations. 

UA.- 
David Fierra, Chairman, Management Committee 
Environmental Protection ~gency 





Table of Contents 

mu2 .......................................................... Introduction 1 
Field Program ......................................................... 1 

noored array ...................................................... 1 
................................ Long-term near-bottom observations 1 

................................................ Wind observatio no 9 
....................................................... Instturnentation 9 

............................ Vector-averaging current meter (VACH) 9 

............................ Vector-measuring current meter (VnCX) 10 
Bottom tripod .................................................... 10 
Temperature depth recorders ...................................... 10 

Data Processing ..................................................... 10 
.................................  long-bay/cross-bay coordinate system 12 

Instrument fouling .................................................... 14 
Record identification ............................................... 14 
Explanation of data report ............................................ 15 

Summary data plots ............................................... 15 
Tabular data ................................................... 15 

.......................................... Individual data records 15 
Scatterplots .................................................... 15 
Spectra ........................................................ 15 
Stackplots ..................................................... 19 
Data grouped by deployment ....................................... 19 
Long-term time series ........................................... 19 

Acknowledgements ...................................................... 19 
References cited ..................................................... 21 
Tables .............................................................. 22 

............................................................... Figures 47 



List of Tables 

u ! z  ......................................... Table 1. Buzzards Bay moorings 3 

Table 2. Statis'tics of current records. ................................ 22 
Table 3. Ellipse parameters for hour-averaged and 

low-passed currents.................;.................. . 23 

Table 4. Amplitude and Greenwich phase for elevation for 
Mc, %, N2, S2, K,, and 0, tidal constituents ................... 24 

Table 5a. Amplitude and Greenwich Phase for east and north 
currents and ellipse parameters for % tidal currents... ...... 25 

Table 5b. Amplitude and Greenwich Phase for east and north 
currents and ellipse parameters for % tidal currents......... 26 

Table 5c. Amplitude and Greenwich Phase for east and north 
. . . .  currents and ellipse parameters for N2 tidal currents..... 27 

Table 5d. Amplitude and Greenwich Phase for east and north 
currents and ellipse parameters for S2 tidal currents . . . . . . . . .  28 

Table 5e. Amplitude and Greenwich Phase for east and north 
currents and ellipse parameters for K, tidal currents ......... 29 

Table Sf. Amplitude and Greenwich Phase for east and north 
. currents and ellipse parameters for 0, tidal currents ......... 30 

Table 6a-z.Percent occurrence of speed (in 5 cm/sec bins) 
by directon (in 4S0bins) ................................... 31 

iii 



Figure 1 . 
Figure 2a-e 

Figure 3 . 
Figure 4 . 

List of Figures 

Map of ~uzzdrds Bay showing .location of current 
Page 

. 

moorings .................................................. 2 
Timeline of current . temperature. ealinity. 

............... light transmission and pressure observations 4 
USGS bottom tripod system .................................. 11 
Definition of along-bay and cross-bay 
coordinate system ......................................... 13 

Summary data plots 

Figure 5 . Mean currents observed during all observations ............. 16 
................... Figure 6 . Principal axis of low-frequency currents 17 

.................................. Figure 7 . M2 tidal current ellipses 18 

Scatter plots 

. . . . . .  Figure 8 . Scatterplots of hour-averaged and low-passed currents 
a . Station A. 1982 ........................................ 58 

........................................... . b Deployment 1 59 
c . Deployment 2 ........................................... 60 
d . Deployment 3 ........................................... 61 
e . Deployment 4 ........................................... 62 
f . Deployment 5 ........................................... 63 
g . Deployment 6 ........................................... 6.4 
h . Station F. 1986 ....................................... 65 
i . Station WHOIA ........................................... 66 
j . Station WHOIB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
k . Station WHOIC .......................................... 68 

Kinetic energy spectra 

Figure 9a.z . Variance-conserving kinetic energy spectra ............. 

Individual data records 

Figure 10 . Data plots. Station A. record 2631 
. ..................................... a Hour-averaged data 95 

b . Hour-averaged data ..................................... 96 
. ........................................ c Lov-passed data 97 

Figure 11 . Data plots. Station A. record 2651 . 
a . Hour-averaged data ..................................... 98 
b . Hour-averaged data .................................... 99 
c . Low-passed data ........................................ 100 

Figure 12 . Data plots. Station D. record 2851 . 
a . Hour-averaged data ..................................... 101 
b . Hour-averaged data ..................................... 102 
c . Low-passed data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103 

Figure 13 . Data plots. Station B. record 2861 . 



Figure 14 . 

Figure 15 . 

Figure 16 . 

Figure 17 . 

Figure 18 . 

Figure 19 . 

Figure 20 . 

Figure 21 . 

Figure 22 . 

Figure 23 . 

Figure 24 . 

Figure 25 . 

Figure 26 . 

Figure 27 . 

a . Hour-averaged data .................................... 104 
b . Hour-averaged data ..................................... 105 
c . Low-passed data ........................................ 106 
Data plots. Station WHOIA. record 8121 . 
a . Hour-averaged data ..................................... 107 
b . Low-passed data; ....................................... 108 
c . Data series uncorrected for fouling .................... 109 
Data plots. Station WHOIA. record 8122 . 
a . Hour-averaged data ..................................... 110 
b . Low-passed data ........................................ 111 
c . Data series uncorrected for fouling .................... 112 
Data plots. Station WHOIB. record 8131 . 
a . Hour-averaged data .................................... 113 
b . Low-passed data ....................................... 114 
c . Data series uncorrected for fouling .................... 115 
Data plots. Station WHOIB. record 8132 . 
a . Hour-averaged data ..................................... 116 
b . Low-passed data ........................................ 117 
c . Data series uncorrected for fouling . . . . . . . . . . . . . . . . . . . .  118 
Data plots. Station WHOIC. record 8141 . 
a . Hour-averaged data ..................................... 119 
b . Low-passed data ........................................ 120 
c . Data series uncorrected for fouling .................... 121 
Data plots. Station WHOIC. record 8142 . 
a . Hour-averaged data ..................................... 122 
b . Low-passed data ........................................ 123 
c . Data series uncorrected for fouling . . . . . . . . . . . . . . . . . . . .  124 
Data plots. Station C. record 2871 . 
a . Hour-averaged data ..................................... 125 
b . Hour-averaged data ..................................... 126 
c . Low-passed data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 
Data plots. Station B . record 2881 . 
a . Hour-averaged data ..................................... 128 
b . Hour-averaged data ..................................... 129 
c . Low-passed data ....................................... 130 
Data plots. station A. record 2891 . 
a . Hour-averaged data ..................................... 131 
b . Hour-averaged data ..................................... 132 
c . Low-passed data ........................................ 133 
Data plots. station B. record 2901 . 

..................................... a . Hour-averaged data 134 
b . Low-passed data ........................................ 135 
Data plots, station A. record 2911 

..................................... a . Hour-averaged data 136 

..................................... b . Hour-averaged data 137 
........................................ c . Low-passed data 138 

Data plots. station C. record 2921 . 
..................................... a . Hour-averaged data 139 . ..................................... b . Hour-averaged data 140 

........................................ c . Low-passed data 141 
Data plots. station B. record 2931 . 

..................................... a . Hour-averaged data 142 
........................................ b . Low-passed data 143 

Data plots. station C. record 2941 . 



..................................... a . Hour-averaged data 144 

..................................... b . Hour-averaged data 145 

Figure 28 . 

Figure 29 . 

Figure 30 . 

Figure 31 . 

Figure 32 . 

Figure 33 . 

Figure 34 . 

Figure 35 . 

Figure 36 . 

Figure 37 . 

Figure 38 . 

c . Low-passed data ........................................ 146 
Data plots. station A. record 2951 . 
a . Hour-averaged data ..................................... 147 . 

b . Hour-averaged data ..................................... 148 
c . Low-passed data ........................................ 149 
Data plots. station E. record 2981 . 

..................................... a . Hour-averaged data 150 
b . Hour-averaged data ..................................... 151 
c . Low-passed data ........................................ 152 
Data plots. station A. record 2991 . 
a . Hour-averaged data ..................................... 153 
b . Hour-averaged data ..................................... 154 

........................................ c . Low-passed data 155 
Data plots. station B. record 3001 . 
a . Hour-averaged data ..................................... 156 
b . Hour-averaged data ..................................... 157 
c . Low-passed data ........................................ 158 
Data plots. station C. record 3021 . 
a . Hour-averaged data ..................................... 159 
b . Hour-averaged data ..................................... 160 . 

c . Low-passed data ......................................... 161 
Data plots. station B. record 3031 . 
a . Hour-averaged data ..................................... 162 
. b. Hour-averaged data ..................................... 163 
c . Low-passed data ........................................ 164 
Data plots. station A. record 3041 . 
a . Hour-averaged data ..................................... 165 
b . Hour-averaged data ..................................... 166 
c . Low-passed data ........................................ 167 
Data plots. station F. record 3121 . 
a . Hour-averaged data ..................................... 168 
b . Hour-averaged data . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169 
c . Low-passed data ........... J ............................ 170 

Data grouped by deployment 

Data plots for Deployment 1 . 
a . Low-passed currents and wied stress .................... 171 
b . Low-passed currents at WHOV. WHOIB. and WHOIC ......... 172 
c . PSDEV. beam attenuation. aad wind stress ............... 173 
d . Hour-averaged temperature .............................. 174 
e . Low-passed pressure .................................... 175 
Data plots for Deployment 2 . 
a . Low-passed currents and wind stress .................... 176 
b . Hour-averaged PSDEV. beam attentuation. 

and wind stress ........................................ 177 
c . Hour-averaged temperature qnd salinity ................. 178 
d . Low-passed pressure. pressure differences. 

and wind stress ........................................ 179 
Data plots for Deployment 3 . 
a . Low-passed currents and wind stress . . . . . . . . . . . . . . . . . . . .  180 



b . Hour-averaged PSDEV. beam attentuation 
and wind stress ........................................ 181 

c . Hour-averaged temperature and salinity ................. 182 
d . Low-passed pressure. pressure difference. 

and wind stress ........................................ 183 
Figure 39 . Data plots for Deployment 4 . 

a . Low-passed currents and wind stress .................... 184 
b . Hour-averaged PSDEV. beam attenuation 

and wind stress ........................................ 185 
c . Hour-averaged temperature and aalini ty ................. 186 
d . Lov-passed pressure. pressure difference 

and wind stress ........................................ 187 
Figure 40 . Data plots for Deployment 5 . 

a . Low passed currents and wind stress .................... 188 
b . Hour-averaged PSDEV. beam attenuation 

and wind stress ....................................... 189 
c . Hour-averaged temperature and salinity . . . . . . . . . . . . . . . . .  190 
d . Low-passed pressure. pressure difference 

and wind stress ........................................ 191 
Figure 41 . Data plots for Deployment 6 . 

. a . Low-passed current and wind stress ..................... 192 
b . Hour-averaged PSDEV. beam attenuation 

and wind stress ........................................ 193 
c . Hour-averaged temperature and salinity ................. 194 
d . Low-passed pressure. pressure difference 

and wind stress ........................................ 195 
Figure 42 . Long-term observations at station A . 

a . Current speed for deployments 2. 3. 4. 5. and 6 . . . . . . . .  196 
. . . .  b . PSDEV at station A for deployments 2. 3. 4. 5 and 6 197 

. . . . . . . . . .  c . Temperature for deployments 2. 3. 4. 5. and 6 198 
. . . . .  d . Beam attenuation for deployments 2. 3. 4. 5. and 6 199 

................ . Salinity for deployments 2. 4. 5. and 6 200 
Figure 43 . Long-term observations at station B . 

a . Current speed for deployments 1 (1 mab) . 2. 3. 
4. 5. and 6 (4 mab) .................................... 201 

b . Temperature for deployments 1. 2. 3. 4. 5. 6 . . . . . . . . . . .  202 
............ . c Beam attenuation for deployments 1. 2. 5. 6 203 

................. . d Salinity for deployments 1. 2. 5 and 6 204 
Figure $4 . Long-term observations at station C (including D and E) . 

a . Current speed for deployments 1 (D). 2. 3. 4. 
........................................... 5 (E). and 6 205 

...... . b . PSDEV for deployments 1 (D). 2. 3. 4. 5 (E) and 6 206 
c . Temperature for deployments 1 (D). 2. 3. 

........................................ 4. 5 (E). and 6 207 
........ . d Beam attenuation for deployments 2. 3. 4. and 6 208 

................ . e Salinity for deployments 2. 3. 4. and 6 209 
Figure 45 . Long-term wind stress at New Bedford . 

a . Wind stress amplitude for deployments 1. 2. 3. 
............................................ 4. 5. and 6 210 

b . Low-passed wind stress for deployments 1. 2. 3. 
........................................... 4. 5. and 6. 211 



INTRODUCTION 

Buzzards Bay is a semienclosed embayment located along the southeastern 
coast of Massachusetts (figure 1). Between 1982 and 1986, the U.S. Geological 
Survey (USGS) and the Woods Hole Oceanographic Institution (WHOI) made current 
and other observations at several locations throughout the bay. The major 
objective of these observations was to obtain a general description of the 
circulation, near-bottom flow and sediment movement in the bay. Much of the 
research was motivated by the discovery of PCB contamination of the sediments 
in New Bedford Harbor (Weaver, 1984; Farrington and others, 1982). Little was 
known about the processes that might transport these substances throughout the 
Bay if they escaped from the harbor or were dredged and dumped at some location 
in the bay. 

FIELD PROGRAM 

The measurements in Buzzards Bay can be separated into two major field 
programs; a moored array experiment and long-term near-bottom measurements at 
selected stations. The location of the moorings is shown in figure 1 and a 
time-line of the observations in figure 2. The latitude, longitude, and water 
depth of the stations. the start and stop time for each deployment. and the 
parameters measured during each deployment are tabulated in table 1. Analysis 
of some aspects of these measurements are presented in Signell (1987). 

In the fall of 1984, the Woods Hole Oceanographic Institution initiated a 
series of measurements across the mouth of the Bay at stations WHOIA, WHOIB, 
and WHOIC. One of the major objectives of this array was to provide boundary 
conditions for numerical simulations of the circulation within the Bay. The 
U.S. Geological Survey deployed tripods (see below for a description of these 
instruments) at stations B and D to provide observations of current and pressure 
in the Bay interior. Halfway through the WHOI deployment, the tripods at B and 
D were recovered and redeployed at stations A and C. The tripod at station B 
was replaced with a vector averaging current meter modified to also measure light 
transmission and water conductivity (VACM-TCT) 4 meters above bottom (mab). In 
addition to providing current and pressure observations, the tripods measure 
near-bottom light transmission which can be used to monitor near-bottom sediment 
resuspension and provide information on the transport of fine-grained sediments 
throughout the Bay. 

near-bottom observatio~ 

Following the fall 1984 moored-array experiment, tripods were maintained 
at stations A and C and a VACM-TCT at station B through the fall of 1985, 
providing nearly continuous near-bottom observations in excess of one year. 
These observations were designed to assess the long-term variability of the 
bottom currents and sediment movement. Of particular interest were the spatial 
end temporal variability of sediment resuspension, and the transport of sediment 
during resuspension events. It was hypothesized that at least in the deep parts 
of Buzzards Bay, sediment resuspension and transport was episodic, caused by 



Figure 1. Map of Buzzards Bay showing location of  current moorings deployed by 
USGS and WHOI. Sections labelled BBX are sometimes referenced in  
the text  and figure captions without the prefix BB. 



Table 1. S t a t h  name, w r i n g  identification, w t e r  depth, latitude d longitude, noorlng type, l n s t r u m t  type, Q t a  
return, and Qtes of d e p l o m t s  for n a a s u r ~ t s  #d. in Buzzards Bay. 

Station Ibw. Water* Latlttda(W.)/ bar, tmti Inrt .  Data3 
no. depth Longitudc (U.) type type depth Current Tcnp. Prer. Cond. Trans. Deployed Recovered 

(I) (m) (YruaoV) (YrnCoV) 

BOA 263 12.5 41°37.8' T T 11.5 P G G -  F 820705 620820 
265 12.0 70.40.5' T T 11.0 P G G -  9 820020 830105 
209 13.0 41'37.9' 1 T 12.0 G  G  G  G  G  841100 850114' 
291 13.1 70'40.6' T T 12.1 G  G  G  G  Q 850128 850329 
295 13.3 T T 12.3 G G G G  F 850409 850619 
299 12.0 T T 11.0, O G  G  G  f 850626 850815 
304 12.6 T t 11.6 G G G W  F 850014 851022 

BBB 

BBC 

286 12.8 41'32.9' T T 11.8 G G G G  f 840906 841022 
208 12.6 70.52.5' SS VTCT 8.6 P P - P  F 841025 850114 
290 12.6 41.33.2' SS V 8.6 G O -  - 850114 850328 
293 13.3 70'52.2' SS V 9.3 f G -  - 850328 850619 
360 12.6 SS VTCT 8.6 G  P  G  G  f 850619 850702 
303 13.0 SS VTCT 9.0 P G - 9  f 850007 851023 

BBE 298 15.4 51*31.4@ T T 14.4 G  G  G  W W 850619 650807 
70'47.8' 

BBf 312 9.1 C1'35.0' T T 8.1 G G G G  P M 0 7 0 9 ~  
70.53.3' 

WOtA 812 15.5 41'30.8' SS VnCn 5.0 G O -  - 840824 850118 
70'55.7' V n W  10.0 G G -  

WOlC 814 16.0 41'28.0' SS W C H  5.0 G O -  - 640828 850118 
70~52.3' wcn 10.0 G G -  

Water depth not corrected for tick (range - 1.2 m). 
' ~ a t a  ends 841228. 
'1 = tripod; SS = subsurface. 
*T = tripod, V = vector averaging current meter; V T C l  = vector nveraging current meter modified for conductivity 

and transmission; VMCM = vector measuring current meter. 
3~ = good; 0 = quest ionable data; F = fouled; P = part ia l  record; N = fai led.  



BUZZARDS BAY ARRAY 
CURRENT 

BBC 17 16 - I -  

BBD 14 13 - I -  

BBE 15 14 - I -  

BBF 9 8 - I -  

DEPLOYMENT I 

- Figure 2a. Timeline of current observations. The number above the horizontal line indicates the USGS or WHO1 
record identification number. Deployments 1-6 are indicated. No observations were made in 1983 
and that year is omitted from the time-line. 
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Figure 2b. Timeline of temperature observations. 
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SALINITY 
BUZZARDS BAY ARRAY 

BBc I? 16 - l -  

BBD 14 13 - I -  

DEPLOYMENT 1 

Figure 2c. Timeline of salinity observations. 



TRANSMISSION 
BUZZARDS BAY ARRAY 

DEPLOYMENT I 

Figure 2d. Timeline of transmission observations. 
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Figure 2e. Timeline of pressure observations. 
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the combined effects of surface waves and currents during strong storms. Station 
C (D and E) provided information in the central deep portion of the bay and 
station A, information near the shallow head. In addition, the instruments at 
A and C provided direct measurements of the along-bay setup, hypothesized as an 
important driving element of the along-bay flow. Station B was selected to 
provide observations of the near-bottom flow in the outer approaches to New 
Bedford Harbor and the coupling of this flow to the flow in Buzzards Bay. In 
total, six deployments of instruments were made as part of this long- term study, 
the first two during the moored array experiment (figure 2). 

Short-term observations at stations A and F in 1982.and 1986, respectively, 
were cooperative bottom boundary layer-bfological experiments with Dr. Cheryl 
Ann Butman and Dr. William Grant of the Woods Hole Oceanographic Institution. 

Wind observations made at the hurricane barrier at the entrance to New 
Bedford Harbor by the U. S. Army Corps of Engineers (anemometer height 15 m above 
sea level) were digitized hourly and converted to wind-?tress using a quadratic 
drag law with a constant drag coefficient of 1.8 x 10 . Analysis by Signell 
(1987) suggests that these winds are an adequate representation of the winds over 
Buzzards Bay. 

Several types of instruments and mooring configurations were used to make 
measurements of current, temperature, pressure, salinity and light transmission. 
Each instrument is briefly described below. 

Vector - av er$gFn~ current m e w  

Measurements of current and temperature were made by means of EGM; vector- 
averaging current meters (VACM), which have a Savonius rotor and small vane to 
detect current speed and direction. The VACM samples direction every 1/16 rotor 
turn and vector-averages the current for a specified interval. In these 
experiments, the sampling interval was 3.75 minutes, Most of the VACMs used in 
this study were modified to measure light transmission and water conductivity 
(called VACM-TCT, Strahle and Butman, 1985). The 0.25-m red LED (light-emitting 
diode) transmission sensor was manufactured by Sea Tech Inc. (Bartz and others, 
1978). The transmission sensor voltage was measured for about 0.1 sec in the 
center of the VACM sampling interval. Conductivity was measured by means of a 
Sea Bird Inc. conductivity sensor (Peterson and Gregg, 1979). Output of the 
sensor was averaged for 1.875 sec in the center of the VACM sampling interval. 
The VACM's were deployed on a taut subsurface mooring with the speed sensor 
approximately 4 mab and the floatation approximately 7 mab. 

Vector-measuw current meteE 

Vector-measuring current meters -(VMCMs) were used to measure temperature 
and velocity at WHO1 sites A, B, and C (Weller and Davis, 1980). The VMCMs use 



orthoganalbidirectionalpropellor speed sensors andwere deployedbeneath slack- 
moored surface buoys. The sampling interval was 3.75 minutes. 

An instrument system (Butman and Folger, 1979) which measured near-bottom 
current, temperature, pressure, light transmission and water conductivity, and 
which photographed the sea floor every few hours was deployed to monitor near- 
bottom currents and sediment resuspension (figure 3). This instrument system 
was developed for long-term studies of sediment movement on the Continental 
Shelf. For the Buzzards Bay measurements, the instrument sampled average rotor 
speed and pressure every 3.75 or 7.5 minutes. Measurements of temperature and 
light transmission were made in the center of this sampling interval. The 
instrument also burst-sampled current speed, current direction, and pressure, 
typically for 48 or 96 sec at 1.0 or 0.5 hertz (48 samples), or for 48 or 60 sec 
at 0.5 hertz (24 or 30 samples) beginning in the center of each 3.75 or 7.5 
minute interval. The burst current measurements were vector-averaged to obtain 
current speed and direction. The standard deviation of the high-frequency burst 
pressure measurements (called PSDEV) was computed as a measure of the bottom- 
pressure fluctuations caused by surface waves. Estimates of wave amplitude and 
period can be computed from spectra of the burst pressure observations and linear 
wave theory used to calculate the amplitude of the bottom-wave currents (these 
calculations are not presented in this data report). 

ture d e ~ t h  rec- 

Pressure and temperature were measured at several coastal sites using 
temperature-depth recorders (TDRs) manufactured by Sea Data Inc. 

DATA PROCESSING 

Data in all instruments were recorded on 1/4" cassette tapes on Sea Data, 
Inc. recorden. These tapes were transcribed to 9T tape using a Sea Data 
Reader. The data were &coded to engineering variables and stored in WHOI Buoy 
format on tape and DISC. All subsequent processing was conducted using the WHOI 
Buoy Group Processing System. The data were carefully checked for instrument 
malfunctions and then edited. The beginning and end'of the records were 
truncated and wild points deleted. Most data gaps were filled by linear 
interpolation. The data were carefully checked at each stage of processing. 
Fouling of some of the sensors presented a serious problem (see below). 

After editing, the basic version of the data file included all variables , 

recorded at the basic sampling interval. An hour-averaged data file and a low- 
passed file were created from the basic file. The low-passed version was created 
using a digital filter that essentially removed all fluctuations having periods 
shorter than 33 hours (PL33, Flagg and others, 1976). 

Beam attenuation coefficient (units of l/m) was computed from the light 
transmission observations as -4(ln(T/100), where T is percent light transmission 
over 0.25 m. The beam attentuation coefficient is linearly proportional to the 
concentration of suspended material in the water if the particles are of uniform 



Figure 3. USGS bottom tripod system. A is the current sensor, B the pressure 
sensor, C the transmissometer, D the camera (wrapped in a protective 
plastic bag prior to deployment), E the camera strobe light, F the 
camera battery, G the electronics, H the battery pressure housing, I 
the acoustic release- transponder, J the rope cannister , K the 
recovery float, and L the lead anchor feet. The systems used in 
Buzzards Bay vere slightly modified from this configuration for use 
in shallow water and for deployment and recovery from small boats. 



size and composition (Moody and others, 1987). However, the size of the 
particles in the water changes with time, especially during resuspension events, 
and thus the beam attenuation measurements must be interpreted with care. The 
transmissometer measures light transmission, not particle concentration. 

Principle axes for both the hour-averaged and low-frequency currents were 
computed from the east (u) and north (v) current components as: 

where 

- 
minor axis - [(0.5 (uu + w) - R)/n] 1/2 

orientation - 90' - 0.5 tan-1[2w/(uu-w) ] 
ellipicity - 1-(minor axis/major axis) 

- 
v - Bi/n 
n - number of data points 
ALONG-BAY/CROSS-BAY COORDINATE SYSTEM - 

The currents in many of the plots in this report are presented in an along- 
bay/cross-bay coordinate system. For stations B, C, D, E, F, WHOIA, WOIB, and 
WHOIC the orientation of the positive along-bay axis is 55O and the orientation 
of the positive cross-bay axis is 145' (figure 4). For station A the orientation 
of the positive along-bay axis is 20' and the orientation of the positive cross- 
bay axis is 110' (figure 4). The orientation of the coordinate system was chosen 
based on the orientation of the semidiurnal tidal and low-frequency current 
ellipses, and the bay geometry. In general, the flow in the rotated coordinate 
system is a simpler and physically more meaningful presentation than in east and 
north coordinates because the tidal and low-fr.equency currents are primarily 
along-bay. All plots of current components are labelled as either along-bay or 
cross-bay (i.e. the rotated coordinate system) or as east and north components 
(i.e. in the unrotated coordinate system). Stickplots are labelled as along- 
bay is up (data presented in the rotated coordinate system; positive along-bay 
is up and positive cross-bay is to the right) or as north is up (data presented 
in the unrotated coordinate system; positive north is up and positive east is 



Figure 4. Definition of along-bay and cross-bay coordinate system. 



to the right). Direction plots are always relative to true north. Tabular data 
and the tidal analysis is presented in conventional east and north coordinate 
sys tem. 

INSTRUMENT FOULING 

Despite antifouling paint on all of the VAQl and tripod sensors (except on 
the camera lens and transmissometer), many of the instruments fouled during the 
nominal three-month deployments, especially in the summer and fall. The . 

transmission and current sensors were occassionally inspected and cleaned by 
divers. Nevertheless, many of the beam attenuation records (derived from the 
transmission data) gradually deteriorate, and any absolute calibration of the 
beam attenuation coefficient is suspect; the data are presented without 
correction for fouling and should be used with caution. A gradual drift toward 
higher beam attenuation or constant beam attenuation values above 4 indicate 
fouling of the transmissometer optics. Times when the sensors were cleaned are 
noted in the figure captions. In most cases, the current records have been 
truncated when fouling occurred. Fouling was determined by sticking of the speed 
sensors at low speeds (the speed dropped to zero at low speeds) and/or by a 
gradual decrease in the amplitude of the tidal current. For almost all 
deployments, the low light transmission characteristic of Buzzards Bay and 
fouling of the camera windows obscured the bottom in the photographs. 

Some of the salinity records appear to drift toward lower values over the 
deployment period caused by fouling of the sensors. The salinity records are 
presented here without correction for completeness, but further analysis and 
processing.of the salinity data is needed. At present the data should only be 
used to roughly estimate the amplitudes of the salinity fluctuations. 

The VMCMs were not treated with anti-fouling paint and fouled significantly 
during the five month deployment. The instruments were cleaned on November 8, 
1984. Based on results of tidal analysis, it was decided to correct the time 
series for the observed decay in response. Harmonic analysis was computed over 
the entire record .to obtain the relationship between Mz and N2 tidal 
constituents. The record was then analyzed in 15 day pieces with 50% overlap 
to obtain a time series of % amplitude, using inference to separate N2 from Hz. 
The % amplitude at points between tidal analyses were obtained by linear 
interpolation, while the Mz amplitude during the first and last weeks of the 
record, as well as the two weeks bracketing November 8, was obtained by linear 
extrapolation. Observed speeds were then boosted by the ratio of the 
instantaneous estimate of % amplitude to the % amplitude at the beginning of 
the record. The oridinal uncorrected time series aere shown in figures 14-19c. . 
All other figures and the statistics in the tables were derived using the 
corrected time series. 

RECORD IDENTIFICATION 

All USGS and WHOI moorings are assigned a unique 3-digit mooring number. 
USGS moorings deployed in Buzzards Bay had numbers ranging from 263 to 306 (table 
1, and figure 2). WHOI moorings were assigned numbers 812- 814. Individual data 
records are labeled by a 4-digit identifier that indicates mooring number and 
the relative position of the instruments on that mooring (for example MMMP). 



The mooring number is the first 3 numbers in the data record label (MMM), and 
the fourth digit (P) indicates the position of the instrument in the mooring from 
the surface. Thus record 8131 is the upper-most instrument on mooring 813, 
record 8132 the next instrument down, etc. For most of the measurements reported 
here, there was only one instrument on a mooring and thus the records are 
identified with the mooring number followed by a 1. 

EXPLANATION OF DATA REPORT 

This report contains data in graphical and tabular form. 

The mean current at all stations for all instruments deployed in Buzzards 
Bay is shown in figure 5 and the orientation and amplitude of the major axis of 
the low-frequency currents is shown in figure 6. The semi-diurnal tidal current 
ellipses are shown in figure 7. 

Statistics of the current and tripod data are tabulated in tables. The 
mean and standard deviation of the hour-averaged and low-passed east current 
and north current, and the mean. standard deviation, minimum and maximum hour- 
averaged temperakre are tabulated in table 2. Current ellipse parameters for 
the hour-averaged and low-passed data are tabulated in table 3. The amplitude 
and phase for M4, %, N2, S2, K1, and O1 tidal constituents are tabulated in table 
4 for elevation and in table 5 for current. Sorts of the current by direction 
(in 45' bins) and speed (by 5 cm/sec bins) are presented in table 6. 

udividual data record8 

The current, temperature, salinity, pressure and transmission data from 
each instrument is presented graphically in several ways. - 

Scatter  lot^ 

Scatter plots of the hour-averaged and low-passed current for each 
instrument are shown in figure 8. Note the change in scale for the two plots. 
The hour-averaged data was subsampled by 2 and the low-passed data subsampled 
by 6 for these plots. 

Variance-conserving kinetic energy spectra of the currents for the along- 
bay and cross-bay currents and for the total current are shown in figure 9. 
The data records were broken into pieces 360 hours long and spectra averaged 
over the pieces. 
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Figure 6. Principal axis of low-frequency currents. See table 3. 



Figure 7 .  % t idal  current e l l i p s e s .  Speed scale  is such that the displacement 
over one t idal  excursion i s  twice map sca le .  See table 5b. 
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several stackplots are shown for each data record (figures 10-34). The 
variables in each plot depend on the instrument type: 

a. Stackplot o f  hour-averaged temperature, salinity, beam attenuation, 
speed and PSDEV (for tripods and VACM-TCT, except without pressure for VACM- 
TCT) . 
b. Stackplot of hour-averaged temperature, cross-bay current, along-bay 
current, current direction, and current speed (for all instruments except 
tripod data series, which are without temperature and with pressure). 

c. Stackplot of low-passed temperature, cross-bay current, along-bay 
current, vector stickplot (data subsampled every 4 hours), and pressure 
(for all instruments except VMCM and VACM data series which are without 
pressure). 

For each deployment, stackplots of selected variables from all stations 
are presented in figures 36-41 to illustrate the Bay-wide response. 

a. Stickplots of low-passed current and wind stress. 
b. Stackplots of hour-averaged PSDEV and beam attenuation. 
c. Stackplots of hour-averaged temperature and salinity 
d. Stackplots of low-passed pressure, pressure differences 

and wind stress. 

Unn-term time series 

Measurements at stations A, B, and C (data from stations D and E are 
included.with the station C data) were obtained for over one year. Stackplots 
of current speed, PSDEV, temperature, beam attenuation, and salinity for all 
deployments at these stations are in figures 41-44 to illustrate long-term 
variability. Wind stress at New Bedford for deployments 1-6 is shown in figure 
45. 
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this data report under Cooperative Agreement CX-813547-01-0 with the WHOI. The 
New England Division of the U.S. Army Corps of Engineers kindly allowed use of 
their data. B. Strahle and J. Moody (USGS) deployed and recovered the USGS 
instruments. Host of the field work was conducted from the RV ASTERIAS; we thank 
Captain Arthur D. Colburn Jr. for his capable assistance. We also thank C.A. 
Butman and C. Fuller for their skillfull diving, including numerous underwater 
inspections and'cleaning of the tripod sensors, and location and recovery of 
several tripods after the primary recovery system failed. C.A. Butman and C. 
Fuller also digitized much of the wind data. BB also thanks C.A. Butman for her 
constant enthusiasm and interest in these measurements. 



REFERENCES CITED 

Bartz, R., Zanefeld, J. R., and Pak, H., 1978, A transmissometer for profiling 
and moored observations in water. Proceedings, Society of Photo-Optical 
Instrument Engineers, 160, 102-108. 

Butman. B. and Folger, D. , 1979, An instrument system for long-term sediment 
transport studies on the continental shelf. Journal of Geophysical Research, 
84, 1215-1220. 

Farrington, J. W.,,Tripp, B. W., Davis, A. C., Sulanowski, J., 1985. One view 
of the role of scientific information in the solution of envir-economic 
problems. In: Proceedings of the International Symposium on Utilization of 
Coastal Ecosystems: Planning, Pollution, Productivity (1982: Rio Grande, 
RS). Edited by Ning Labbish Chao and William Kirby-Smith. Ed. da Fundacao 
Universidade do Rio Grande, 1985, 1, 73-102. 

Flagg, C.N., Vermersch, J.A., and Beardsley, R.C., 1976, 1974 M.I.T. New England 
Shelf dynamics experiment (March, 1974) Data Report Part 11: The moored 
array. M.I.T. Report 76-1. 

Moody, J. A., Butman, B., and Bothner, M. H., 1987, Near-bottom suspended matter 
concentration on the .Continental Shelf during storms: estimates based on 

observations of light transmission and a particle size dependent 
transmissometer calibration. Continental Shelf Research. 7, 609-628. 

Peterson, A. M. and Gregg, M. C., 1979, Development of a small in situ 
conductivity instrument. International Electronics andElectrica1 Engineering 
Journal of Oceanography Enmgineering, OE-4, 69-75. 

Signell, R. P., 1987, Tide- and wind-forced currents in Buzzards Bay, 
Massachusetts. Woods Hole Oceanographic Institution Technical Report 87-15. 
86 PP. 

Strahle, W. and Butman, B, 1985, Modification of EG&G vector averaging current 
meter to record light transmission and water conductivity. U.S. Geological 
Survey Open File Report 85-106, 22pp. 

Weaver, G., 1984, PCB contamination in and aroundNew Bedford, MA. Environmental 
science and Technology, 18, 22A-27A. 

Weller, R. A. and Davis, R. E. , 1980, A vector-measuring current meter. Deep Sea 
Research, 27, 575-582. 



Table 2. Statist ics of current observations. 
respectively. 

SOhr and SO are the standard k v i r t i o n s  carprted from the hwr-rwroged ud Lou-pnssed t i r - s e r i e s  
I P 

EAST 
Water lnst Moor Start Stop I! 

St. Oepth Depth I 0  Y Y m D o  YYMIDD Hwrs Mean SD Win Max 

* ~ a t e r  depth not corrected for t ide (range - 1.2110 



Table 3. Ellipse parameters computed from hour-averaged and lowpassed 
data series. ID is the data record identifier and hours is the 
length of the data series. Major and minor axis, 0 is the 
elliipse orientation measured clockwise from true north, and E 
is ellipticity. 

Sta 

A 

B 

C 

D 

E 

F 

WHA 

WHB 

WHC 

ID Hours 
Hour-averaged data 

Minor 

2.06 
2.24 
2.92 
3.23 
3.03 
3.17 
2.47 

2.93 
2.80 
3.29 
3.61 
4.29 
4.19 

2.51 
2.93 
3.00 
3.45 

2.81 

2.73 

3.40 

1.91 
3.22 

5.10 
4.79 

4.99 
6.81 

Low-passed data 
Major Minor 



r d t .  4. c a w t i t t r  (rp~itud. nd Greenwich ~hase) for t idal  conrtitwntr m4, nZ1 nzl sz1 wl1 ol. 

STATION RECORD INSTR ABOM 
LAT. LENGTH DEPTH BOTTOM 
LONG. (DAYS) ( M I  

BBA (Cleveland Ledge) 
4lo3U1N. 261 13 

BM (Phimay Rock) 

BBC (Mid-Chuml) 

BBF (Clarklr Point) 



Table fa. Farrier coef f lc imta ( r r p l l t t d e  nd Gracnvich phase) for east nd north currents, nd el l ipse parmeten (major axis, 
minor axls, orientation meerured clockwise from north, nd phase) for 114 t i da l  currents. 

CURRENT ELLIPSE PARAMETERS 
EAST PMSE 

(OI/SEC) (OEG-G) 

BBA (Clevelmd Ledge) 

4 1  261 
70'411U. 

BBB (Phlmcy Rock) 

41'33'W. 232 
70'52'Y. 29 

BBC (Mid-chamel) 

41'32'1. ,174 
70'48'U. 

BBD (Nmmhon) 

4 1 3 l 0  58 
70'47'W. 

BBE (Mid-chamel) 

4 1 3 1  29 
70'48°Y. 

BBF (ClarkOs Point) 

41450~. 29 
~ 4 3 ~ ~ .  

wr A 

4 1 1  145 
70°56W. 87 

VHOl B 

41°290~. 116 
70%'~. 116 

W O l  C 

' 41°28'N. 116 
70~52'~. 116 



Table 5b. Fourier coef f ic ients ( n p l i t u d a  and Greenwich phase) for e u t  and north currents, and e l  l i p r e  par-tars (mjw u i s ,  
minor ulr, w l m t a t i m  measured clockuise from north, and phase) for  WZ t i da l  currents. 

STATION RECORD INSTR AsOVE 
LAT. LENGTH DEPTH BOTTOM 

BBA (Clewland L a )  

4Ib38'N. 261 
70'41 'Y. 

BBB ( P h i m y  Rock) 

41'33'N. 232 
70t52'Y. 29 

BBC (Mid-chamel) 

4 2 N  174 
70'48'U. 

BBD (Nwshon) 

41'31'1. 58 
?O*47'Y. 

BEE (Mid-charnel) 

4 1 3 1  29 
70'48'U. 

BBF (Clark's Point) 

4145'1. 29 . 70°53'Y. 

UHOI A 

4 1 1  145 
70%'~. 87 

UHOl B 

41°29'W. 116 
70O53'~. 116 

UHOl C 

41°28'1. 116 
7 0 ~ 5 2 ' ~ .  116 

FOURIER COEFFICIENTS 
EAST PHASE 

(Q(/SEC) (DEG-6) 



1 

Table k. Farrier coeff lc lrnts (cmplltude and Greenwich phase) for  east a d  north currents, and e l l i pse  p r m t e r s  ( r j o r  u i s ,  
minor axis, o r f e n t r t f m  measured clockwise f r a  north, and phase) for  W2 t i da l  currents. 

STATION RECORD INSTR ABOVE FOURIER M)IEFFICIEWTS CURREWT ELLIPSE PARAMETERS 
LAT. LENGTH DEPTH W T T ~  EAST PHASE NORTH PHASE UUJOR MINOR PHASE a w n  
LONG. (DAYS) (M) (MI (CII/SEC) (DEG-C) (CM/SEC) (DEG-G) (CII/SEC) (WSEC) (DEG-6) (OEG-TRUE) 

BBA (Cleveland Ledge) 

4 1  261 13 1 0.7t0.2 235: 27 2.010.2 269: 9 2.ltO.Z 0.3t0.2 265: 12 17: 8 
70'41 'U. 

BBC (Mid-chamel) , 

4 1 3 1  58 13 1 2.7t0.1 243: 13 1.520.5 2T5t 6 3.OtO.2 0.6t0.2 248: 14 bit 12 
70'47'U. 

BBE (Mid-chamel) 

BBF (Clark's Point) 



T . b h  M. F o v i e r  coeff ic iontr (.nplitudc~ nd Greenwich phase) for east nd north currents, nd el l ipse parmeters ( r jor  u i s ,  
minor axis, or ientat ion aeasured ctockwise from north, end phase) for S2 t i d a l  currents. . 

STATION RECORO INSTR MtM 
UT. LEwrn DEPTH mrrac 

BIM ( C l e v ~ l n d  Ledge) 

H'3a0N. 261 
70'41'U. 

BBB ( P h t p y  Rock) 

4 1 3 .  232 
70'52'U. 29 

BBC ( M i d - c h m l )  

41'32ON. 174 
70'48'U. 

BBO (Nmshon) 

4 1 l 0 N  58 
70°47*U. 

BBE (Mid-chwml ) 

4 l N  29 
70'48OU. 

I F  (Clarker Point) 

4 1 4 5 * ~ .  29 
70053*u. 

HK)I A 

4 1 4 1 * ~ .  145 
70°56'U. 87 

UnOl B 

41°29*1. 116 
70%'~. 116 

VHOl C 

41°28*1. 116 
7o052*U. 116 

FOURIER COEFFICIENTS CURRENT ELLIPSE PARMETERS 
EAST PHASE 

(M/SECl (OEG-GI 

Z.ltO.2 30% 14 2.7:O.b -0.1t0.3 306: 11 37: 16 
1.8r0.0 310r 0 2.0t0.0 0.7t0.0 Mlt 0 25: 0 



Table 50. Farr ier coe f f i c lmts  (cmplitud. d Greenwich phase) for east d north currents, d e l l i p r e  par ra te rs  ( r j w  axis, 
minor axis, o r len ta t lm measured clockwise f r a  north, and phase) for K 1  t i 6 1  cwrents. 

STAT ION RECORD INSTR ABOVE FOlR1ER MFFICIENTS CURRENT ELLIPSE PARMTERS 
LAT. LENGTH DEPTH BOTTOn EAST PHASE WORTH PHASE UlAJOR UnlWOR PHASE ORIEN 
LONG. (DAIS) (MI (CM/SEC) (DEG-G) (CI(/SEC) (OEG-G) (WSEC) (WSEC) (DEG-G) (OEG-TRUL) 

BBB (Phimy Rock) 

BBE (Mid-chamel) 

BBF (Clrrkes Point) 



Table Sf. Fou ie r  coefficients (rrpliturk nd G r m i c h  phase) for  east nd north currents, nd el l ip . .  p r r u t e r s  ( r jor  u i s ,  
minor u i s ,  o r i m t a t i m  measwed clockwise from north, nd pham) for  01 t i d a l  currents. 

STATION REeOROINSTRABOVIE 
LAT. LENGTH OEPTN BOTTOM 
LONG. (DAYS) cn) a) 

BBA (Cleveland La&) 

4 1  261 
70'418U. 

BB8 (Phinney Rock) 

41'338N. 232 
70'528U. 29 

BBC (Mid-chumel) 

41°32W. 174 
70'4a'U. 

BBO (Nnuahon) 

41*318N. 58 
70°47W. 

BBE (Mid-chamel) 

4 l l 8 N .  29 
70'48'U. , 

BBF (Clark8a Point) 

41458~.  29 
n%*u. 

WOI A 

41418~.  145 
70468~.  87 

WOl B 

41°29*N. 116 
7 0 4 3 ~ ~ .  116 

UHOl C 

41°28'1. 116 
7 0 ~ 5 2 ' ~ .  116 

EAST PHASE 
(UI/SEC) (DEG-G) 

PHASE 
(OEG-G) 

65: 76 

111: 96 
159: 0 

104: 28 

128: 0 

160: 0 

134: 0 

106: 11 
131: 9 

109: 44 
110: 21 

W t  14 
103t 16 

PHASE 
(OEG-G) 

17: 74 

110: 01 
152: 0 

90: 29 

431: 9 

in: 0 

b: 0 

l l o i  8 
117: 8 

105: 11 
110: 14 

80: 6 
83: 14 



Table 6. Percent occurrence of currents sorted by current speed (in 5 cm/sec 
bins) and direction (by 45' bins). The bins are listed by the upper- 
bound of the bin. For example, the bin in the column 5 and 22.5 
contains the percent occurrence of speeds between 0 and 5 cm/sec and 
between 337 .So and 22.5'. 



'am. 1 
5 

10 
15 
90 
93 
30 
SS 
40 
4s 
so 
55 
60 
65 
70 

999 

cm[ Arm 

cmr A m  

so. 548 
41.009 
7.355 
1.005 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6a. Percent occurrence of currents sorted by current speed 
and direction for record 2631,  station A .  See caption 
for Table 6 for f u l l  explanation of bins. 



cmr Am, 11.910 ss.Sl5 

tTOP T m  : re- 1-07 00.00.00 

CW AVO 

Table 6b. Percent occurrence of currents sorted by current speed 
and direct ion for  record 2651, s t a t i o n  A. See caption 
for Table 6 for  f u l l  explanation of bins .  



TOTAL r m: 023 

'am. 1 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

999 

cmr Am, 

Table 6c .  Percent occurrence of currents sorted by current speed 
and direct ion for record 2891, s ta t ion  A. See caption 
for  Table 6 for  f u l l  explanation of bins.  



CllY Avo M.989  n 5 . m  

C m  Avo 

l 6 . 1 8 4  
85.168 
17.363 

1.319 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6d. Percent occurrence of currents sorted by current speed 
and direction for record 2911. station A. See caption 
for Table 6 for f u l l  explanation of bins'. 



Table 6e. Percent occurrence of currents sorted by current speed 
and direction for record 2951, station A. See caption 
for Table 6 for f u l l  explanation of bins. 



CUM AVO 14. lm 81.106 

rn A m  

M.486 
SO. 638 
18.879 
1.532 
0.426 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6 f .  Percent occurrence o f  currents sorted by current speed 
and direct ion for  record 2991, s ta t ion  A. See caption 
for  Table 6 for  f u l l  explanation of bins.  



Table 68. Percent occurrence of currents sorted by current speed 
and direction for record 3041, station A. See caption 
for Table 6 for f u l l  explanation of bins. 



TOTN. PTS: 1106 

cm[ Avo 

84.418 
46.986 
a8. 188 
5.063 
1.866 
0.181 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6h. Percent occurrence of currents sorted by current speed 
and direction for record 2861, station B. See caption 
for Table 6 for full explanation of bins. 
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COaaDMATE STSTP[ XOT O O T A m  
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Table 61. Percent occurrence of currents sorted by current speed 
and direction for record 2881, station B .  See caption 
for Table 6 for f u l l  explanation of bins. 



m AVO 10.915 35.808 

Table 6 j .  Percent occurrence of currents sorted by current speed 
and direction for record 2901, station B. See caption 
for Table 6 for f u l l  explanation of bins. 



TOTAL 0 PM: 

aa. S 
WPD. 1 

S 2. 553 
10 7.447 
1 5 4.734 
20 1.489 
25 0.691 
30 0.160 
35 0.053 
40 0.000 
45 0.000 
50 . 0.000 
55 0.000 
60 0.000 
65 0.000 
70 0.000 

909 0.000 

POP. 5 

2.87a 
8.989 
5.4a6 
1.330 
0.106 
0.000 
0.000 
0.000 
0.000 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6k. Percent occurrence of currents sorted by current speed 
and direction for record 2931, station B .  See caption 
for Table 6 for f u l l  explanation of bins .  
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Table 61. Percent occurrence of currents sorted by current speed 
and direction for record 3001, station B.. See caption 
for Table 6 for f u l l  explanation of bins. 
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Table 6m. Percent occurrence of currents sorted by current speed 
and direction for record 3031, station B. See caption 
for Table 6 for full explanation of bins. 



TOTAL 0 PTS: 1484 

cm Avo 

17.992 
39. 218 
a. 68s 
12.332 
3.369 
0.404 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6n. Percent occurrence o f  currents sorted by current speed 
and direct ion for  record 2851, s t a t i o n  D.  See caption 
for  Table 6 for  f u l l  explanation o f  bins .  
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STW TPB : 85- I -14 11.00.00 

cmr AVO 

21.686 
35. 140 
25.231 
12.795 
4.111 
0.976 
0.000 
0.000 
0.000 
0.000 
0.000 . 
0.000 
0.000 
0.000 
0.000 

Table 60. Percent occurrence of currents sorted by current speed 
and direction for record 2871, station C .  See caption 
for Table 6 for f u l l  explanation of bins. 
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IW.854 
59. a67 
aa.743 
10.018 
5.407 
0.511 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6p. Percent occurrence of currents sorted by current speed 
and direction for record 2921, station C .  See caption 
for Table 6 for f u l l  explanation of bins. 
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20.017 
SO. a7'7 
as. 524 
10.083 
3.730 
0.932 
0.233 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6q. Perc~nt  occurrence of currents sorted by current speed 
and direction for record 2941, station C .  See caption 
for Table 6 for f u l l  explanation of bins. 



TOTAL 0 PTS: 

Table 6r. Percent occurrence of currents sorted by current speed 
and direct ion for  record 2981, s ta t ion  E.  See caption 
for  Table 6 for  f u l l  explanation o f  bins.  



ma. 5 

3.396 
0.520 
0.069 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Table 6s. Percent occurrence of currents sorted by current speed 
and direction for record 3021, station C .  See caption 
for Table 6 for f u l l  explanation of bins. 



TOTAL 0 ?TS: 1180 

Table 6t .  Percent occurrence of currents sorted by current speed 
and direction for record 3121, station F. See caption 
for Table 6 for f u l l  explanation of bins.  
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4. 509 
2.864 
0.4811 
0 . m  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

7.884 

CllY AVO 

Table 6u. Percent occurrence o f  currents sorted by current speed 
and direct ion for  record 8121, s ta t ion  WA. See caption 
for  Table 6 for f u l l  explanation of bins.  
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Table 6v. Percent occurrence'of currents sorted by current speed 
and direction for record 8122, station WA. See caption 
for Table 6 for f u l l  explanation of bins. 



Table 6w. Percent occurrence of currents sorted by current speed 
and direction for record 8131, station WB. See caption 
for Table 6 for f u l l  explanation of bins. 



TOTAL 0 PTS: 

CUM Am, 8.170 

irpo? T a e  : as- 1-18 11.oo.00 

Table 6x. Percent occurrence of currents sorted by current speed 
and direction for record 8132, station WB. See caption 
for Table 6 for f u l l  explanation of bins'. 



CUM AVO 0.117 

Table 6y. Percent occurrence of currents sorted by current speed 
and direction for record 8141, stat ion WC. See caption 
for Table 6 for f u l l  explanation of bins. 
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TOTAL 0 ?Ts: 

cmr AVO 

0.188 
19.463 
ax. 010 
18.7W 
16. 5Sa 
8.918 
4.640 
a. 130 
0.954 
o.as3 
0.117 
0.000 
0.000 
0.000 
0.000 

Table 62. Percent occurrencs of currents sorted by current speed 
and direction for record 8142, station WC. See caption 
for Table 6 for f u l l  explanation of bins. 



1 BBA 2651-18 I 

Figure 8a. Scatterplots of hbur-averaged (left) and low-passed (right) current 
observations (in cm/sec) at  Station A. records 283 and 285. Hour- 
averaged data plotted every 2 hours, low-passed every 6 hours. 
Note change of scale. 
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Figure 8b. Scatterplots of hour-averaged (left) and low-passed (right) current 
observations (in cm/sec) during deployment 1 .  Hour-averaged data 
plotted every 2 hours. low-passed every 6 hours. Note change 
of scale. 
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Figure 8c. Scatterplots of hour-avera ed (left) and low-passed (right) current 
observations (in cm/rec) &ring deployment 2. Hour-anraged data 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 60 

25 10 

20 8 

15 6 .  

10 4 ,  

5 2 .  
v, 

0 0 .  

* -5 -2. 

-10 - 4 .  

. -15 -6. 

- 20 -8. 

-25 -10. 

BBC 2871-LP 
10 

8 

6 

4 

. 2 ,  

0 s  
-2 

-4 

-6 

-8 

-10 



-25-20-15-10-5 0 5 10 15 20 25 -10-8 -6 -4 -2 0 2 4 6 8 10 
r 10 1 BBB 2901-LP . . 

* .  . 

- 

25 
BBB 2901-lH . 

20 

15 , 

25 . 
BBA 2911-1H 

20 . / 
BBA 2911-LP 

.. - .  

BBC 2921-1H 
2 5 10 - 

BBC 2921-LP 
20 8 ,  

Figure 8d. Scatterplots of hour-avera ed (left) and low-passed (right) current 
observetions (in cm/sec) &inr deployment 3. Hour-anraged data 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 
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Figure 8e. Scatter lots of hour-avera ed (left) and low-passed (right) current 
observakons (in crn/sec) during deployment I .  Hour-averaged date 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 62 
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Figure 8f. Scatterplots of hour-avers ed (left) and low-passed (right) current 
observations (in cm/sec) %wing deployment 0.  Hour-averaged data 
plotted every 2 hours. low-passed every 6 hours. Note change 
of scale. 6 3 
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Figure 8g. Scatterplots of hour-averaged (left) and low-passed (right) current 
observations (in cm/sec) during deployment 6. Hour-averaged data 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 
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Figure 8h. Scatterplots of hour-averaged (left) and low-parsed (right) current 
observations (in cm/sec) at Station F. Hour-avera ed data plotted 
every 2 hours. Lox-passed every 6 hours. Note c\ange of scale. 
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Figure Bi. Scatterplots of hour-averaged (left) and low-passed (right) current 
observations (in cm/sec) at station WHOI A. Hour-averaged data 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 
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Figure 8j. Scatterplots of hour-averaged (left) and low-passed (right) current . . 
observations (in cm/sec) at Station WHO1 8. Hour-averaged data 
plotted every 2 hours, low-passed every 6 hours. Note change 
of scale. 
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Figure 8k. Scatterplots of hour-averaged (left) and low-passed (right) current 
observations (in cm/sec) at Station WHOI C. Hour-averaged data 
plotted every 2 hours, low-passed every 6 hours. Note change 

. of scale. 
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Figure 9a. Spectra f o r  record 2631, s t a t i o n  A ( 2  p ieces ) .  Variance conserving k i n e t i c  energy spec t ra  f o r  each 
cur ren t  component and f o r  the  t o t a l  cu r ren t .  The s p e c t r a l  es t imates  were computed from the hour- 
averaged time s e r i e s .  The es t imates  were computed from hanned and overlapped d a t a  p ieces  360 hours 
long. In  the variance-conserving spect ra .  the energy i n  each frequency band times the  frequency 
of the  band is p lo t t ed  on a l i n e a r  s c a l e  vs .  the  log  of the  frequency; the  a rea  under the s p e c t r a l  
curve is the t o t a l  var iance  of the data  record.  
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Figure 9b. Spectra for record 2651, station A (5 pieces). 
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Figure 9c .  Spectra for record 2891, s tat ion A (4  p ieces ) .  
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Figure 9d.  Spectra for record 2911, station A (4  pieces).  
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Figure 9e .  Spectra for  record 2951, s t a t i o n  A (8 p i e c e s ) .  
i 



Hertz 

AUTO-SPECTRUM 
BBA 

CROSS BAY 299 1 -A1 HR 
24-SEP-87 15.56.02 

Hertz 

AUTO-SPECTRUM 
BBA 

ALONG BAY 299 1 -A1 HR 
24-SEP-87 15.56.02 

"Or- 

AUTO-SPECTRUM 
BBA 

CROSS BAY 299 1 -A1 HR 
ALONG BAY 2991 -A1 HR 

24-SEP-87 15.56.06 

Figure 9 f .  Spectra for record 2991, station A ( 5  pieces). ' 
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FXgure 9g. Spectra for record 3041, s tat ion A (8 pieces ) .  
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Figure 9h. Spectra for record 2861, station B (5  pieces).  
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Figure 91. Spectra for record 2881, s tat ion B ( 7  pieces).  a 
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Figure 9 j .  Spectra for record 2901, station B ( 8  pieces). 
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Figure 9k. Spectra for record 2931, s ta t ion  B ( 9  p ieces ) .  

- 

Hertz 

AUTO-SPECTRUM 
BBB 

ALONG BAY 293 1 -A1 HR 
29-SEP-87 14.12.59 

, I 1 I I 

- 
- 

- 
- 
- 

- 

- 
- 

1 I 

- 
- 
- 
- 
- 
- 
- 
- 



Hertz 

AUTO-SPECTRUM 
BBB 

CROSS BAY 300 1 -A1 HR 
30-SW-87 15.52.07 

AUTO-SPECTRUM 
BBB 

ALONG BAY 300 1 -A 1 HR 
30-SEP-87 1 S.52.07 

Hertz 

AUTO-SPECTRUM 
BBB 

CROSS BAY 300 1 -A1 HR 
ALONG BAY 300 1 -A1 HR 

30-SEP-87 15.52. I0 

Figure 91. Spectra for record 3001, etation B ( 5  pieces).  
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Pigar? 919. Spectra for record 3031, station B (4  pieces).  
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Figure 9n. Spectra for  record 2851, s ta t ion  D (7  p ieces) .  
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Figure 90.  Spectra for record 2871. station C (9 pieces).  
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Figure 9p.  Spectra for record 2921, station C ( 5  
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Figure 9q. Spectra for record 2941, station C ( 3  pieces).  
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Figure 9r. Spectra for record 2981, station E (5 pieces).  
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Figure 9s .  Spectra for record 3021, s ta t ion  C ( 6  p ieces ) .  
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Figure 9 t .  Spectra for record 3121, station F ( 5  pieces).  
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Figure 9u. Spectra for record 8121, station WA (8 pieces).  
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Figure 9v. Spectra for record 8122, station WA (6 pieces). 
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Figure 9w.  Spectra for record 8131,  station WB (8 pieces).  
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Figure 9 x .  Spectra for record 8132. station W B  (8  pieces).  
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Figure 9 y .  Spectra for record 8141, station WC (8 pieces).  
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Figure 92 .  Spectra for record 8142, s tat ion WC (8 p i e c e s ) .  
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Figure 1Oa. Station A, record 2631. hour-averaged temperature, ourrent rpeed. 
and PSDEV. 
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Figure lob. Station A, record 2631. hour-averaged crosm-bay and along-bay oumnt. 
current directton. current speed. and pressure. 



Figure 100. Station A, record 2631, low-passed t e m r t u r e .  cron-ba and along-bay 
current. atlckplot (the along-bay dlrect on is up. data plolted every 6 hours), 
and bottom pressure. 
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Rgure 11.. Station A, record 2651. hour-averaged tom erature. beam attenuation, 
aped, and PSDBV. The transmlssometer loul)ed erten8iveIy durlng the 
deployment and was cleaned on September 13 and October 8. 
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Figure 110. Station A. record 2651. low-passed temperature. crosr-ba and along-bay 
current. stickplot (the along-bay direction ir up. data every 6 hours). 
and bottom pressure. 
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Figure 12b. Station D. record 2851. hour-averwed cromm-bay and along-bay current, 
current direction. current rpeed. and pressure. 
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Figure 12c. Slation D. record 2851, low-passed temperature. cross-ba 
current. stkkplot (the along-bay direction is up, data p l o ~ t $ " . ~ ' . " ~ ~ k ~ : u r a ) .  
and bottom pressure. 
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Figure 13a. Station B. record 2861. hour-averaged temperature, sallnit . beam 
attonuatlon, apeed. and PSDW. The transmissomelor toulei durlng 
the deployment and waa cleaned on September 12. 
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Figure 13b. Station 0. record 2881. hour-averaged cross-bay and along-bay current, 
current dlrectlon. current speed. and pressure. 
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Figure 13c. Station 8. record 2861. low-passed temperature. cross-ba 
current. alickplot (the along-bay dlratlon 1s up. data p l o k ~ d r ~ ' P ~ ~ k ~ m ) ,  
and bottom pressure. 
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Figure 14a. Station WHOIA. record 8121, hour-averaged tern erature. cross-bay and 
along-bay current. current direction. and eurren! .peed. 
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Figure 14b. Station WHOIA, record 8 12 1. low-passed temperature, cross -bay and along-bay 
current. stickplot (the along-bay direction Is up. data plotted every 6 hours). 
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Figure 14c. Station WHOIA, record 8121. hour-averaged cross-bay and along-bay current. 
current s eed. low-passed cross-ba and alon bay current, and low-passed 
stlckplot yalong-tmy la up. data every %-hours). Data uncorrected 
for fouling. 
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Ngure 15a. Station WHOIA. record 8122, hour-averaged tern erature. cross-bay and 
along-bay current, current dlrectlon. and currenf speed. 



Figure 15b. Station WHOIA, record 8122, low-passed temperature, oross-bay and along-bay 
current. stickplot (the along-bay direction la up, data plotted every 6 hours). 
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Figure 15c. Station WHOIA. record 8122. hour-averaged cross-bay and along-bay current, 
ourrent 8 eed. low-passed cross-ba and alont-bay current. and low-passed 
stkkplot falong-bay Is up. data p d t e d  e ~ e r y  houn). Data uncorrecm 
lor fouling. 
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Figure lea. Statlon WHOIB. record 8131. hour-averaged tern erature. crosm-bay and 
along-bay current, current dlnetlon, and current speed. 
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Figure 16b. Station WHOIB, record 8131. low-passed temperature, cross-bay and along-bay 
current. stickplot (the along-bay direction Is up. data plotted every 8 hours). 



Sta. WHO1 B. 5m. Record 8131 

Figure 16c. Station VHOIB. record 8131. hour-averaged cross-bay and along-bay current. 
current s eed. low-passed cross-ba and alon bay current, and low-passed 
atickplot falong-bay I8 up. d a b  p d e d  every T h o u n ) .  Data uncorrected 
for fouling. 
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Figure 17a. Station VHOIB, record 8132, hour-averaged tern erature, croar-bay and 
along-bay current. current direction, and currenf #peed. 
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Flgure 17b. Station VHOIB. record 8132, low-passed temperature. cross-bay and along-bay 
current. stickplot (the along-bay directlon is up, data plotted every 6 hours). 
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Figure 170. Station WHOIB. record 8132. hour-averaged croaa-bay and alone-bay ourrent. 
current s eed. low-passed cross-ba and alon bay current. and low-passed 
stickplot falong-bay ia up. data @Led every Thoure).  Data uncorrected 
for fouling. 
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Rgure 18a. Station WHOIC. record 8141,' hour-averaged tern erature. cross-bay and 
along-bey current, current direction. and currenr .peed. 
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Figure 18b. Station WHOIC, record 8141. low-passed temperature. crosa-bay and along-bay 
current, stickplot (the along-bay directlon I8 up. data plotted every 6 hours). 
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Figure 1 8 ~ .  Station WHOIC. record 8141. hour-averaged cross-bay and along-bay current. 
ourrent s eed. low-passed croam-ba and d o n  bay ourrent, and low-passed 
stickplot Talong-bay is up. data every Thours). Data uncorrected 
tor fouling. 



Figure lea. Station WHOIC, record 8142. hour-averaged tern erature, orons-bay and 
along-b&y current. current dlncllon. and currenr .peed. 
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Figure lob. Statlon WHOIC. record 8142. lor-parsed temperature. crosm-bay and along-bay 
current. stlckplot (the along-bay direction Is up. data plotted every 6 hours). 
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Figure 1Oc. Station WHOIC. record 8142. hour-averaged cross-bay and along-bay current. 
current 8 eed. low-passed crosr-ba and don bay current. and l o r - p a a d  
8tickplot Palong-bay & up. data plofted every Phourr). Data uncorrected 
tor fouling. 
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Hour averaaed 

Figure 20a. Station C, record 2871, hour-avers ed temperature. aalinlty. beam 
attenuation, current speed, and PS&V. 



Figure 20b. Station C. record 2871. hour-avera ed crorr-bay and along-bay ourrent. 
current direction. current .peed. a n t  prosaura. 
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Figure 200. Slatlon C. record 2871. low-passed temperature. cross-ba 
current. stlckplot (the don&-bay direction la  up. data plo~te.dnV"t:"~~k<ra).  
and bottom pressure. 



Wgure 21a. Station B, record 2881, hour-averaged temperature. rallnity, beam 
attenuation. and current rpeed. The tranemlsrometer fouled during 
the deployment. 



Figure 21b. Station B. record 2881. hour-avera ed temperature. cross-bay and alona-bay 
current. current dlreet1on and qd. 
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Figure 210. Slatlon B. record 2881. low- assed tern erature. orou-bay and along-bay 
current. and dickplol (the aIbng-bay d/ktion is up. d a b  plotted every 
6 hours). 
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Rgure 22th. Station A. record 2801. hour-avera ed temperature. rallnity, beam 
attenuation. current .peed. and PS&. 
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Flg~" 22b. Station A, record 
current dlrectlon. 

288 1 ,  hour-averaged crosr -bay 
current rpeed. and pressure. 

1 

and along-bay ourrent. 
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Figure 220. Station A. record 2801. low-passed tern erature. croar-ba 

and bottom pressure. 
and alonrbay current. stlckplol (the along-bay dlrect&n Is up. data plotted every hourr). 



Figure 23a. Station 8, record 2901, hour-averaged temperature. cram-bay and 
along-bay current. current direction. and current rpeed. 
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Ftgura 23b. Statton B. record 2801 lor- assed temperature, oross-bay and along-bay 
. current. and dickplot (the afong-bay directton La ~ p .  data plotted every 

6 hours). 
" 
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Figure 24a. Station A. record 281 1, hour-avera ed temperature, salinity. beam 
atknuatlon. current speed. and P S ~ V .  
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FIgure 24b. Station A. record 2011. hour-averaged crosr-bay and along-bay current. 
current dlrection. current speed. and pressure. 
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Rgure 240. Station A. record 2011. low-pamod tern erature, croar-ba 
current. dlckplot (the along-bay d l m t E n  18 up. data p~d;ed every 
and bottom pressure. 
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Hour averaned 

Figure 25a. Station C, record 2821. hour-avers ed temperature, aalinlly, beam 
attenuation, currant speed. and PSD~V. The salinity data I. 
queetionabie. 
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Figure 25b. Statlon C, record 2021. hour-averaged croaa-bay and along-bay current. 
current direction, current rpeed. and pressure. . 
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Rgure 250. Station C. record 2921. low-passed temperature. croea-ba 
current. stlckplot (the along-bay dlrectlon la up, data plo 
and bottom pressure. 
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19U3 Flgure 28a. Station B. record 2931, hour-averaged temperature, cross-bay and 
along-bay current. current direction. and current speed. 



Flgure 26b. Statlon B. record 2931 low- assed temperature, croaa-bay and along-bay 
current. and dlckplot (the &ng-baydirectlon Is up. d e b  plotted every 
6 houre). 
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Figure 27a. Station C, record 2941. hour-avers ed tern erature. d i n i t  . beam 
ettenuation. current s eed, and PS&V s Re. in b u m  a$nuation 
which are unsorrelate~ with physical evenrs may be o r g e n b ~  
blocking the beam path. 
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Figure 27b. Statlon C, record 2841. hour-averaged cross-bay and along-bay current. 
current dlrection. current speed. and pressure. 
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Rgure 270. Station C, record 2941, low-passed temperature, crosa-ba and a b n ~ b a y  
current. dickplot (the along-bay direction la up, data plolted every bourn). 
and bottom pressure. 
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Figure 28a. Station A, record 2951, hour-avers ed temperature, salinity. beam 
attenuatloa. current speed. and P S ~ .  The transmlssorneter fouled 
during the last month of deployment. 
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Figure 28b. Station A. record 2951, hour-averaged cross-bay and along-bay currant, 
current direction, current rpeed. and pressure. 
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Flgure 280. Station A. record 2951, low-passed temperature. crosr-ba and along-bay 
current. atIckpIot (the along-bay dlraction 18 up. data plo!ted every 6 houra). 
and bottom pressure. 
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Figure 2Qa. Station E, record 2081, hour-averaged temperature, current .peed, 
and PSDEV. 
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Figure 20b. Statlon E, record 2081. hour-averaged crow-bay and along-bay current. 
current dlrectlon, current speed. and pressure. 
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Figure 200. Station E, record 2981. low-passed temperature. crolu-ba and a I ~ n ~ - ~ ~ { ~ ~ ,  
current. dickplot (the along-bay direction l a  up. data ploIted every 
and bottom pressure. 
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Figure 30a. Station A, record 2001. hour-avers ed temperature. salinity. beam 
attenuatlon, current speed. and P S ~ E V .  The transmluometer fouled 
during the last month of deployment. 



Figure 30b. Statlon A, record 2881. hour-averaged cross-bay and along-bay current. 
current direction. current speed, and pressure. 
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Rgure 300. Station A. record 2091. lor-pamd temperature. cross-ba and alonrbay 
current. stickplot (the along-bay direction Is up. data ploked every hour& 
and bottom pressure. 
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Figure 31a. Station B, record 3001, hour-averaged temperature. salinity, beam 
attenuation, and current speed. The tranamisaometer fouled from 
July 20 on. 
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Figure 31b. Statlon 9. record 3001. hour-averaged temperature. cross-bay and 
along-bay current. current direction. and current speed. 
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Rgure 31c. Slation B. record 3001, low- assed temperature. cross-bay and along-bay 
currenl. and sllckplol (the a&ng-bay direclion is up. data plotted every 
6 hours). 
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Rgure 32a. Station C. reoord 3021. hour-avera ad temperature. salinity, beam 
attenuation. current s eed. and P S ~ V .  The transmlssorneter fouled 
rapidly after Auguat I!. 



Figure 32b. Statlon C. record 3021, hour-averaged cross-bay and along-bay current.. 
current directlon. current epeed. and pressure. 



Figure 32c. ShUon C, reuord 3021, low-passed tern erature. cross-bay and along-bay 
currents. t~tlckplot (the along-bay dlrecbon la up. data plotted every 6 houn). 
and bottom pressure. 



Figure 33a. Station 8. record 3031, hour-averaged Cemperature, ralinity. beam 
attenuatlon, and current speed. The transmissometer fouled rapidly 
after Auguet 12. 



Figure 33b. Station B. record 3031. hour-averaged temperature, crom-bay and 
along-bay current. current direction. and current speed. 
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Figure 330. Station B. record 3031, low-passed tern eralure, cross-bay and along-bay 
currents. and stlckplot (the along-bay &rectlon Is up, data plotted every 
6 hours). 
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Rgure 34a. Station A. record 3041. hour-averaged temperature. beam attenuation. 
current speed. and PSDEV. The transmlssometer fouled rapidly from 
the beginning of the deployment. 
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Sta. A (Cleveland Ledge), 12m. Record 304 
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Figure 34b. Station A. record 3041. hour-averaged cross-bay and along-bay current, 
current dlrection, current speed. and pressure. 



F'lgure 340. Station A. record 3041. lor-passed tern erature. cross-ba and a l ~ n g - ~ ~ ~ ~ ~ . ) .  
current. atickplot (the along-bay dlrecttn Ia up. data plotted every 
and bottom preeeure. 
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Figure 35a. Station P, record 3121, hour-avera ed temperature. salinity. beam 
attenuation, current speed. m d  PS~EV.  The traosmissometer fouled 
from about August 8 on. 
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Figure 35b. Statlon P. record 3121. hour-averaged crom-bay and along-bay aurrent. 
current dlrectlon. current speed. and pressure. 



Figure 350. Station F. record 3 121. low-passed temperature. crosm-ba 
current. stlckplot (the along-bay direction 18 up. data plok:d"".~!~%k~f~), 
and bottom pressure. 
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Figure 36b. Vector stick lot of Low-passed upper and lower currents at  stations 
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Figure 36c. Hour-averaged PSDEV at  stations B and D, beam attenuation at station 
B, and wind dress  amplitude at New Bedford during deployment 1 .  
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Figure 36d. Hour-averaged tem erature at  stations B, D. WHOM. WHOIB. and WHOlC 
during deployment P 
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Figure 36e. Low-passed pressure at stations B and D, pressure difference (B-D) and 
along-bay and cross-bay wind stress at New Dedlord during deployment 1 
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Figure 37a. Vector stickplot of low-passed current a t  stations A. 8. and C and wind stress 
at  New Bedford during deployment 2. Norlh is  up. Data plotted every 6 hours. 
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Figure 37b. Hour-averaged PSDEV at  stations A and C, beam attenuation at  statlons A. 
B, and C. and wind stress amplitude at  New Bedford during deployment 2. 
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Figure 38b. Hour-averaged PSDEV and beam attenuation at stations A and C, and wind 
stress amplitude at new Bedford during deployment 3. 
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Figure 39a. Vector slickplot of low-passed current at stations A ,  0, and C and wind stress 
at New Bedford durmg deployment 4 .  North is up. Data plotted every 6 hours. 
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Figure 39b. Hour-averaged PSDEV at stations A and C, beam attenuation at  stations 
A and C, and wind stress amplitude at New Bedlord during deployment 4. 
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Figure 39d. Low-passed pressure a t  stations A and C, pressure difference (A-C). and 
along-bay and cross-bay wind stress at  New Dedford during deployment 4. 
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Figure 40a. Vector slickplot of low-passed current at stations A. B, and C and wind stress 
aL New Bedford during deploynienl 5. North is  up. Data plotted every 6 hours. 
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Figure 40b. Hour-averaged PSDEV at  stations A and E, beam attenuation at  stations 
A and B, and wind stress amplitude at New Bedford during deployment 5. 
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Figure 40c. Hour-averaged temperature at stations A, B, and E and salinity at 
stations A and B during deployment 5. 
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Figure 40d. Low-passed pressure a t  stations A and E, pressure difference (A-E), and 
along-bay and cross-bay wind stress at  New Bedford during deployment 5. 
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Figure 41a. Vector stickplot of low-passed current at  slations A. 8,  and C and wind stress 
at New Bedlord during deployrnent 2. korth is up. Data plotted every 6 hours. 
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Figure 41c. Hour-averaged temperature at stations A. B, and C and salinity at 
stations B and C during deployment 6. 
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Figure 41d. Low-passed pressure a t  stations A and C, pressure difference (A-C), and 
along-bay and cross-bey wind stress a t  New Bedford during deployment 6. 



Station A. Current Speed 

Figure 42a. Current speed at station A for deployments 2. 3. 4. 5. and 6. 



Figure 42b. PSDEV at station A for deployments 2, 3, 4, 5, and 8. 
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Figure 42c. Temperature a t  station A for deployments 2, 3. 4,  5. and 6. 
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Station A. Beam Attenuation 
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Figure 42d. Beam atlenuation a t  slation A for deploymenls 2. 3. 4. 5. and 6 
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Station A. Salinity 
31.5 il (R2801) 31.5 

p . 0  31.0 

a 3 0  5 30.5 a 

30.0 . -  . - - - .  . - - . - - - . - -  . . - - - - .  - - - . - - -  
13 18 23 28 3 8 13 

30.0 

MC 

3 0 . 5 1 - - - . - . .  - . - - - - . - . - . . - - - - .  
19 24 1 6 11 16 21 

J 30.5 
26 

FSWs MAR 

3 0 . 0 1  - - - . - - - . .  - - - . - - .  . . -  . .  . . . . .  . . . . . . .  
9 14 19 24 29 4 9 14 19 24 29 3 8 13 

- - 30.0 
APR MAY JUN 
1985 

32.5 1 V (R2991) 1 32.5 

Figure 42e. Salinity at station A for deployments 2. 4. 5, and 6. The salinity 
sensors fouled during most deployments. See Instrumen1 Fouling 
section for cautions on salinity data accuracy. 
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Station B. Current Speed 
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Figure 43a. Current speed at station B lor deployments 1 (lmab), 2. 3. 4,  5. and 8 (4mab). 
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Figure 43b. Temperature at station B for deployments 1, 2. 3. 4. 5, and 6 
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Figure 43c. Beam attenuation at station B for deployments 1. 2, 5. and 6. 
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Figure 43d. Salinlty at station B lor deploymentm 1. 2. 5, and 8. The salinlly 
reneorr louled during most deployments. See instrument Fouling 
aection tor cautione on salinity data accuracy. 







Station C. Current Speed 

Figure 44a. Current speed at station C for deployments 1 (D). 2. 3, 4. 5 (E).  and 6. 
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Figure 44b. PSDEV at  station C for deployments 1 (D). 2. 3. 4. 5 (E). and 6. 



Figure 44c. Temperature at station C lor deployments 1 (D). 2. 3, 4, 5 (E), and 8.  



Station C. Beam Attenuation 
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Figure 44d. Beam attenuation at station C for deployments 2, 3. 4, and 6. 
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Figure 44e. Salinity at station C for deployments 2. 3. 4. and 6 .  The salinity 
sensors fouled during most dcployrnents. See Instrument Fouling 
section for cautions on snlinily data accuracy. 
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New Bedford Wind Stress 
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Figure 45a. Wind stress amplitude at New Bedford for de loyments 1 ,  2. 3, 4. 5, and 6. 
[Note For deployment 6,  wind stress from ~ u r r s r d s  Bay Tower was used 
rom Aug 20 - end). 
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Figure 45b. Lo~Lpassed wind stressat New Bedford for de loyments 1. 2. 3. 4, 5, and 6. 
!Note For deployment 6. wind stress from 8uzrards Bay Tower was used 
rorn Aug 20 - end). 




