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The Technical Report Series of the Georgia Marine Science Center is
issued by the Georgia Sea Grant Program and the Marine Extension Service
of the University of Georgia on Skidaway Island {P.0. Box 13687, Savannah,
Georgia 31406). It was estabiished to provide dissemination of technical
information and progress reports resulting from marine studies and
investigations mainly by staff and facuity of the University System of
Georgia. In addition, it is intended for the presentation of techniques
and methods, reduced data and general information of interest to industry,
local, regional, and state governments and the public. Information
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ABSTRACT

During a cruise in the Georgia Bight in April 1979, an onshore-
offshore hydrographic section of thirteen stations was repeated thirteen
times. Four additional onshore-offshore hydrographic sections were
completed north and scuth of the main sectign. Temperature, salinity,
dissolved oxygen, and nutrient (NO4, P04, and 5i0,) data were collected.

Two spin-off eddies were observed at the Gulf Stream front at the
shelfbreak. These eddies resulted in the upwelling of nutrient-enriched
North Atlantic Central water. A period of downweliing was observed
between the two upwelling events. The cycling between upwelling and
downwelling was relatively rapid. The immediate effects of the upwelling

and downwelling events were confined to the narrow area of the sheifbreak.



INTRODUCTION

This report contains chemicai and physical data obtained during the
Georgia Bight Cruise GI-02-79 (20-30 Aprii, 1979) aboard the R/V
Gilliss. The investigation was part of a larger multi-institutianal
Department of Energy {DOE} program to understand event scale, physical,
chemical and biological processes of the South Atlantic Bight, the
continental shelf regicn from Cape Hatteras to Cape Canaveral. The
study reported here was concentrated at the continental shelf break
off Jacksonville, Florida. Specifically, the chjectives were to
collect physical and chemical data so as te locate and track Gulf
Stream upwelling events and determine their effect on the shelf waters,
In addition, the hydrographic data were used to compare with those of
moored instruments deployed by the University of Miami and to provide
background hydrographic data for the study of biological processes

related to Shelf-Gulf Stream water interactions.
METHODS

Seventeen onshore-offshore hydrographic sections {Figure 1) were
compieted as part of the April 79 sampling grid. Five XBT stations
were completea off St. Augustine on 20 April (Table 1) and eight
stations (4CTD/4XBT) were occupied off Jacksonviile from 20-21 April.
Ten stations (5CTD/SXBT) werc compieted off Amelia Island on 21 April
and an XBT section, consisting of nine stations was completed off
St. Simons Island on 22 April. The remzining thirteen onshere-offshore
sections were completed on an eatablished time series grid (Figure 2)

from 21-30 April. The thirteen stations making up ihe time series section
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(Table 2) were sampled repeatedly over the nine day period. Grid station

9 and later station 8, were subject to intensive hydrographic and

biological sampiing, Additional surface mapping of temperature and salinity
(Tom Lee, Univ. of Miami) and fluorescence (Jim Yoder, Skidaway Institute
of Oceanography) was completed between the hydrographic sections. Two
additional stations (183C, 209C) were sampled to complement airborne remote

sensing flyovers.

CTD Data Acguisition and Processing

The CTD Data Acquisitions System {Figure 3) consists of a Plessey
Model 9400 CTD sensor system, a Model 8400 Digital Logger, and a Hewiett-
Packard 9825A Calculator. D[ata were stored on flexible disks and redundant
plots were produced for each cast on a Hewlett-Packard XYY Plotter and
Model 9862A Piotter.

Digitized data were collected as the CTD sensor unit was lowered at
15 m/min. on a four conductor cable. A1l three parameters (C,T, and )
were sampied once each 405 milliseconds or every 10 cm at the 15 m/min.
lowering rate. For primary calibration of temperature and salinity, a
Niskin Bottle equipped with paired protected deep-sea reversing thermo-
meters was tripped after a four-minute equilibration period at the
maximum sample depth in mixed layers. Other water samples were collected
during ascent at depths selected after examination of the downcast
temperature structure,

A1l data recorded on HP flexible disks were processed according to
the methods described by Chandler, et al. (1978) in the sequence shown in

Table 3. Salinity was calculated from conductivity according to the
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equations of Broenkow, et al. {1977). Broenkow's equation and a flow
diagram showing its use is presented in Figure 4,
The CTD system was calibrated only against bottle samples in mixed
layers to insure that the sensors and the bottles were sampling in the
same water. However, since a mixed layer was not always observed, comparisons
could not be made at every station. Salinity and temperature calibration

data are included in Appendix I.

XBT Data Acquisition and Processing

A Sippican Model LM3A handheld launcher and a MkZA-1 recorder were

used for XBT casts. The temperature/depth plots were manually digitized,

and these data were placed in NODC format and merged with processed

CTD data. Depths at which temperature is & whole or half degree are

reported as are depths at which a significant mixed layer begins and ands.
During this cruise, the XBT system was not calibrated against CTD

casts. Previous comparisons yielded a 0.1°C difference which is in the ranye

of accuracy of the system.

Physical and Chemical Procedures

Salinity samples collected for calibrating the LTD system were
analyzed ashore using a Plessey Model 6230N induction salinometer.

Dissolved oxygen samples were analyzed during the cruise by the
modified Winkler method outlined by Strickland and Parsons (1972).

The nutrient analysis was performed using Technicon Autoanalyzer
procedures as outlined by Glibert and lLoder (1977). The procedures
are based on the manual wethod of Murphy and Riley (1962) for reactive
phosphate and Armstrong, Stearns and Strickland (1967) for dissoived

silicate and nitrate.

11






RESULTS AND DISCUSSION

Upwelling at the shelfbreak has been related to easteriy movements
of the Gulf Stream front (Atkinson, 1977). Thus, any observed offshore
meander should coincide with the towering of temperature at the shelfbreak.
Conversely, the onshore movement of the Gulf Stream would result in
downwelling and a rise in temperature at the shelfbreak,

During the April 1979 cruise, the meandering of the Guif Stream
resulted in two spin-off eddies (Lee and Mayer, 1977) along the Guif
Stream front at the sheifbreak. The first eddy was observed on 22
April. Observations through the eddy core indicated considerable upweiling,
reaching inshore as far as time series station 7 (40 m isobath) {(Figures
19-31}. A second eddy was observed between 27-30 April. Upweiling was
observed, but was less intense than the first upwelling event. The
upwelled water did not reach inshore as far as station 7 (Figures 52-

72).

The four day period between the occurrence of the spin-off eddies was
dominated by downwelling conditions shown by the downward movement of the
sigma-t gradients {Figures 32-51).

Upwelling and downwelling events were confined to a reiatively narrow
zone at the sheifbreak. Observations at sheif stations 3 and 5 showed
no evidence of the shelfbreak upwelling events (Figures 73-73). Upwelling
was observed at station 7 {40 m ispbath) during the first eddy {upwelling)
event but not during the later period (27-30 April) {Figures B0-85). Shelf-
break stations 9 and 11 clearly show both of the upwelling events as well

as the intervening downwelling period (Figures 86-97).

13
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Figure 86. Station 9 Time Series Temperature, 22-30 April
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Figure 92. Station 11 Time Series Temperature, 22-30 April
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Figure 93. Station 11 Time Series Salinity, 22-30 April
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Figure 96. Station 11 Time Series Phosphate, 22-30 April
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Calibration Data
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TEMPERATURE CALIBRATION DATA:

Reversing Thermometer

Temperature
CTD
Station Depth 1 2 Ave Temperature Difference
51C 32 20.83 20.81 20.820 20.79 + .030
64C 35 20.81 20.82 20.815 20.79 + .025
66C 39 19.62 19,60 19,610 19.56 + . 050
i11C 40 23.32 23,320 20,30 + .020
137C 32 21.40 21.39 21.395 21.38 + ,015
157C 40 18.13 18.15 18.140 18.11 + .030
170C 60 16.93 16.94 16.935 16.90 + .035
187C 41 19.20 19.16 19.180 19.14 + . 040
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APPERDIX II

Hydrographic Data

113



HYDROGRAPHIC DATA

Vertical profiles of salinity, temperature, sigma-t, D0, and nutrients

The symbols used in the following listings are defined as follows:

Header Data: Times are GMT {EST + 5 or EDT + 4)
Latitude and Longitude are from Laran

Weather Data: These data are taken from the ship's log.

Wind speed {knots)

Wind direction {degrees)
Air temperature (OC)
Weather (WMO code 4501)
Barometric pressure {mb)
Sea State (WMO 3700)

Wave direction (degrees)
Cloud type (not given)
Cloud amount (not given)
Visibility cade {not given)

Observations: Z = Qepth in meters
T = Temperature in °C
S = Salinity in o/o0

0 = Density in sigma-t units
S¥A = Specific valume anomaly X 10°

0y = Uissoived oxygen in ml/liter

02 = Oxygen saturation in ml/liter
AOU = Apparent oxygen utilization in ml/liter
PO4 = Phosphate concentration in umole/liter
NO3 = Nitrate concentration in umole/liter
5i = Silicate concentration in umole/liter
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