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INTRODUCTION

This report presents physical, chemical, and biclogical data collected
during 3 cruises on Chesapeake Bay during the summers of 1985, 1986, and 1987,
These cruises covered the entire salinity gradient in the estuary, and
include stations occupfed in the Middle Atlantic Bight off the Delmarva
Peninsula.

The data tables for each cruise in this reporti are accompanied by a
cruise report outlining the events of the cruise, and by a chart(s) showing
station positions occupied during the cruise.

This publication is the result, in part, Of research sponsored by NOAA
Office of Sea Grant, Department of Commerce, by the National Science
Foundation; and by the College of Marine Studies.

The U.S. Government i{s authorized to produce and distridbute reprints for
governmental purposes, notwithatanding any copyright notation that may appear
hereon.

The University of Delaware Sea Grant College Program (s supported
cooperatively by the National Oceanic and Atmoapheric Administration, U.S.
Department of Commerce, and by the State of Delaware.

We thank the crew of the R. V. Cape Henlopen for their aid in
accomplishing the objectives of each cruise, Their help was Instrumental in
making the cruises a success.

MICROCOMPUTER DATABASE

The chemical, biological, and hydrographic data in this report is
available as a sequential file on a 5 1/4 inch floppy disk for use with the
IEM PC and compatible microcomputers running under MS-DOS.

The database contains 337 records of discrete water quality observations
collected on the 3 oceanographic cruises during the summers of 1985, 1986, and
1987. Each record contains 64 fields, listing the hydrographic, chemical,
and biological data measured for each observation,

A floppy disk containing the CHESAPEAKE BAY DATABASE and a 3 page description
of the file structure of the disk is attached to the end of this report, To

obtain further copies of the database contact,
B 4

Dr. T. M. Church
College of Marine Studifes DELU- F%g‘OOQ/

Universaity of Delaware
Newark, DE 19716,
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GLOSSARY

Each of the measured parameters in the following data tables is
asspciated with a comment field which indicates special characteristics of the
The comment field is the single space following the last digit of
the parameter and will usually be blank. However, {t will contain a character
if there is anything unusual about the variable. For instance, temperatures
measured with the Neil Brown mark IIIb CTD are indicated by the letter 'C'
following the temperature. Definitions of the comment characters are given in
the 'Methods' section under the appropriate technique. The mathematical
symbols '<' or '>' in any comment field mean that the true value of the
parameter is less than or greater than the value given. A guestion mark '?'
in the comment field indicates that, although the reported value is believed
to be correct, there is some reason to doubt the reported value, usually due

to. confusion about the sample identification number.

variable,

Parameter Description ,
STA station name
DEPTH depth in meters at which sample was taken
CAST TYPE vechnique used to collect water samples, see discussion
of Water Sampling in Methods section for description
LOCAL TIME Eastern daylight saving time
WATER DEPTH depth of water in meters
Inorganica
SALINITY Sallnity in parts per thousand (74,)
cL chloride, micromolar
TEMP water temperature in degrees Celsiuas (°C)
H2s tolal dissolved hydrogen sulfide, micromolar
02 dissoclved oxygen, micromolar
$ 02 SAT percent oxygen saturation
pH{25C ) measured pH at 25°C and atmospheric pressure
on NBS pH scale
ALK total alkalinity, microequivalents/liter
TCO2 total dissolved inorganic carbon, micromolar
iv
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POU
NO3
NO2
NH4

SI
SESTON
Chl-a

SECCHI

co
NI
cu
ZN
cD

PB

d{ssoclved iodide, nanomolar

dissplved iodate, nanomolar

Nutrients, Productivity, Light

dissolved .phoaphate, micromolar
dissolved nitrate, micromolar

dissolved nitrite, micromolar

dissolved ammonium, micromolar

dissolved silicate, micromolar

total suspended solids, milligrams/liter
chlerophyll-a, micrograms/liter

Secchi disk depth, centimetersa

Dissolved Trace Metals

dissolved iron, micrograms/liter
dissolved cobalt, microgramsa/liter
dissoclved nickel, micrograms/liter
dissolved copper, micrograms/l1liter
dissolved zinc, micrograms/liter
dissolved cadmium, micrograms/liter

dissclved lead, micrograms/liter



METHODS
Water Sampling

water samples aboard the R/V Cape Henlopen were collected in 10 liter PVC
Niskin bottles attached to a General Oceanics rosette sampler. Sampling
depths were determined from continuous vertical temperature, salinity, and
oxygen profiles measured with a Neil Brown mark IIIb CTD.

The technique used to collect a water sample (s listed under the
parameter 'Cast Type'.

Cast type = 'CTD' indicates that the water sample was taken with the
General Oceanics rosette sampler,

= 'BOAT' indicates that the sample was collected by hand using
5 or 10 liter Niskin bottles from a small boat,

Temperature

Temperature was measured with reversing thermometers; 2 or 3 thermometers
were used on each Niskin bottle. 1In cases where the reveraing thermometers
malfunctioned or where 4 minutes could not be allowed to equilibrate the
reversing thermometers, temperature was taken from the CTD aystem. The CTD
temperature may differ slightly from the actual temperature of the water
sample, since the CTD temperature sensor lies 0.9 meters below the mid-point
of the 10 liter Niskin bottles,.

The precision {20) of the calculated temperatures, based on 530 replicate
reversing thermometer readings, was 0.05°C,

A letter 'C' In the temperatwre comment field means that the temperature
was taken from the CTD.

Salinity

Salinity was measured with an Industrial Instruments Model RS-7A poriable
induction salinometer. On cruise CDR-1, salinity was caleculated from the
measured conductivity ratio using the equations of Cox, Culkin, and Riley
(1967). On cruises CDR-3 and CDR~4, salinity was calculated from the measured
conductivity ratio using the Practical Salinity Scale 1978 (Dauphinee, 1980).

Note that salinities on these two salinity scales can differ by as much
as 0.1°%/,, at salinities less than 1°/,,; the Practical Salinity Scale 1978 giving

higher salinities.

The conductivity ratio of successive aliquots from the salinity sample
was measured until the conductivity ratios of consecutive aliquots differed by
less than 0.000%. The reported salinity is the average of salinities
calculated from the last 2 conductivity readings. The precision (2g) of the
calculated salinity, based on 54 duplicate conductivity ratio measurements,

was 0,002%/.,.



In a few cazes where salinity samples were lost before analysis,
sallnitles were taken from the CTD System. The CTD salinity may differ
8lightly from the actual salinity of the water sample, since the CTD
conductivity sensor lies 0.9 meters below the mid-point of the 10 liter Niskin

ttles,

A letiter 'C' in the salinity comment field means that the salinity was
taken from the CTD. A letter 'L' in the salinity comment rield indicates that
the 8alinity sample bottle leaked when turned upside down and shaken just
before analysis; these samples may have been subject to evaporation during
storage. However, no difference was found between salinities marked with an
'L' and salinities measured with the Neil Brown CTD, Therefore, salinities
flagged with an 'L' are considered reliable.

Chioride

Chloride was measured by an automated potentiometric titration using a
silver electrode and a double junction reference electrode (Corning #476067; 1
molar potassium nitrate cuter filling solution). The potential was measured
at 5 points after the endpoint, and the endpoint calculated by linear
regression of the silver concentration versus volume of titrant added.

Titrant (0.01 M AgN03) was added with a microcomputer controlled Metrohm model
E535 5 ml digital buret readable to 0,001 ml, The electrode potential was
measured to 0.1 mv with an Orion model 7014 digital pH/mv meter, and recorded
automatically by the microcomputer.

The relative precision (2¢) of the chloride measurements, based on 43
replicate analyses, was 0.3%. '

Oxygen and Percent Oxygen Saturation

Oxygen was measured by an automated version (Culberson and Huang, 1987)
of the Winkler titration (Carpenter, 1965) using a mierocomputer controlled
Metrohm piston buret coupled with amperometric end-point detection. Titrant
(0.14% N NapSp03) was added with a Metrohm model E535 5 ml digital buret
readable to 0.001 ml, Oxygen samples were measured in duplicate or

triplicate.

The precision (2¢) of the automated oxygen measurementa, based on 365
replicate analyses, was 0.6 pM.

Percent oxygen saturation was calculated from the measured oxygen
concentration using oxygen solubilities from Xester {1975).

Alkalinity

Tota) alkalinity was measured by an automated potentiometric titraticn
using a semi-micro combination pH electrode (Corning #476050)., A 25 ml sample
was titrated with standardized 0.025 M HC1 using a microcomputer controlled
Metrohm model E535 5 ml digital buret readable to 0,007 ml, The titrant

volume and electrode potential were measured at 5 pH values (3.9, 3.6, 3.2,
3.3, and 3.2), and the equivalence point calculated from )inear regression of
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hydrogen ion activity, corrected for carbonic actd jonization, versus volume
of HCl added. Potentials were measured to 0.1 mv with an Orion model 7014
digital pH/mv meter.

The precision (2¢) of the alkalinity measurements, based on 384
replicate analyses, was 5 pequivalents/L,

pH

+ The reported pH values are the measured values at 25.0°C ©On the National
Bureau of Standards pH Scale. Samples for pH measurement were brought to
25°C in a water bath prior to analysis, The pH was calculated from the
measured electrode potential by the following equation,

PH(25°C) = 7.413 - (Ex - E7,413)/59.157

where 7.413 is the pH of the NBS blood pH buffer at 25°C;
Ey is the measured electrode potential in the
water sample: and
E7.413 is the measured electrode potential in the buffer.

Potentials were measured to +0.1 mv with an Orion model TOVTA digital pH/mv
meter. '

pH was measured with a free diffusion pH assembly, similar to that of
Culberson (1981), except that a 0.5 inch diameter pH elecirode replaced the
micro-blood pH electrode in the original pH assembly. The precision {2g) of
pH measurements with this assembly, based on 380 replicate analyses, was 0.005

PH units,
Total Dissolved Inorganic Carbon

Teotal dissolved inorganic carbon, TCDZ2, was calculated from the measured
pH and alkalinity, using equatlons for the apparent dissociation constants of
carbonic and boric acids from Millero (1979), and the boron to chlorinity
ratio measured by Uppstrom {(1974).

Hydrogen Sulflide

Total dissclved sulfide was determined on samples preserved with zine
acetate by the gas chromatographic method desecribed by Cutter and Oatts

(1987).
Jodide and 'Iodate

Dissolved jodide and iodate were determined by differentf{al pulse
polarography (Luther and Cole, 1988). The precision {(16) of the analyses for

each form of jodine was 2i.



Inorganic Nutrients
Cruise: CDR-1

The water sample for dissolved nutrient analysis was filtered through a
precombusted Whatman GF/C filter (nominal pore size 1 um) on board ship and
quick frozen in dry ice for analysis ashore, Phosphate, nitrate, nitrite, and
silicate were analyzed by manual colorimetry using standard methods
{Strickland and Parsons, 1972), as modified in Sharp et, al, {1982}, Ammonium
was determined by the method of Solorzano {196%), as modified in Sharp et. al.
(1982).

Each method was calibrated with standards prepared in pure water, No
salt corrections have been applied to the reported values.

The ammonium standards prepared for crujise CDR-1 were apparently
erronecus, and have not been used to calculate the ammonium values for thias
cruise. The comment character 'F* for ammonium on cruise CDR-1 indicates that
amponium values on this cruise were calculated using an assumed, theoretical
value for the calibration factor F (=concentration of standard/absorbance of
standard).

Nuirients were analyzed in duplicate, The standard deviation of each
method, based on a statistica) analysis of duplicate measurements, Is given in
Table 1. Detection limits using the above methods were 0,05 uM for phosphate,
nitrate, and nitrite, and 0.1 uM for ammonium and silicate.

Table 1. Precision {standard deviation) of nutrient analyses, Values
ending in 'uyM' are absolute standard deviations; values ending
in '%" are relative standard deviations.

EENSRESRTRER Cryiop ERREANKENERNERE

Rutrient CDR~1 CDR=-3 CDR-4
PO, 0.05 uM 6% 10%

St 5% 0.7% 0.7%
NO, ) 4 0.07 uM 2%
NO, 0.02 uM 0.02 uM 0.04 uM
NH, 9% 7% 91

Cruises: CDR-3 and CDR-4

Nutrients on crulses CDR-3 and CDR-4 weére measured using methods from
trickland and Parsons (1972) as modified for an Alpkem Rapid Flow Analyzer,
Calibrations were performed by standard additicns, and all samples were

analyzed in triplicate.



analysis was pressure
Nuclepore filters
1d & Die Co,, Denver,
and then

Aboard ship the water sample for dissolved nutrient
filtered, in llne, successively through 1.0 um and 0.4 wO
neld in all plastic, acid cleaned Geo-filters (Leonold MO
Colorado) under about 3.5 bap of filtered nitrogen gas pressure;
quick frozen in dry ice for analysis ashore.

The standard deviation of each method, based on a statistical analysis of

triplicate measurements, is given in Table 1,

L

Chlorophyll-a

Chlorophyll-a was measured by fluorometric analysis of acetone extracts
(Strickland and Parsons, 1972), The fluorometer (Turner I1I) was calibrated
with spectrophotometric measurements of chlorophyll extiracts.

Seaton

Total suspended seston was determined by passing a known volume of water
through an acid rinsed, dried, preweighed Nuclepore filter (47 mm diameter,
0.4 ym pore size). After filtration, each filter was rinsed with distilled
water, stored in a plastic petri dish, and frozen until analysis. In the
laboratory, filters were dried at 70°C for 24 nours and reweighed.

The detection 1limit {3g¢) for total suspended seston, based on 43
peasurements in offshore waters with low sesions, was 1.9 nmg/L.

Dissolved Trace Metals

Samples for dissolved trace metal analysis were collected in Go-Flo
(General Qceanica)} botiles from a Kevlar {DuPont) hydrowire. Samples were
pressure filtered, in line, successively through 142 mm diameter 1.0 ym and
0.4 um Nuclepore filters held in all plastic acid cleaned Geo-filters (Leonold
Mold & Die Co., Denver, Colorado) under about 3.5 bar of riltered nitrogen gas

pressure,

Filters were back flushed after each sampling and reused until the
filtering rate slowed sufficiently to indicate irreversible clogging, at which

time the filter(s) was replaced.

Filtered seawater samples were collected in acid cleaned and diatilled
water (from a quartz still) rinsed polyethylene bottles, acidified to pH 32,
placed in ziplock plastic bags, and frozen until analysis. Samples were
acidified on board in a portable plastic hood supplied with riltered air.

The acidified samples were exiracted ashore by an APDC-DDDC/freon
procedure (Kinrade and VanLoon, 1974; Danielsson et. al., 1978). Analysis was
by graphite furnace atomic absorption spectromeiry under filtered clean air

conditions.
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Cruise Report

CDR-1
30 July - § August 1985

Yabled-25
S-T August 1985

Area: Chesapeake Bay Vessel: R/V Cape Henlopen
Delaware River and Bay
Middle Atlantic Bight

Chief Sclentlsts: T, M, Church and R. B. Biggs
College of Marine Studies

Univeraity of Delaware
Newark, Delaware

Participants

Unlveraity of Delaware: C, Culberson, J. Pennock, M. Sarin, J. Sharp,
L. Cifuentes, R. Coffin, S. Compton, D, Debevec, C. Eisner, C. Epifanio,
T. Ferdelman, D. Lebauer, S. Muray, T. Pfeiffer, J. Roberts,
J. Scudlark, and J. Tramontano

Woods Hole Oceanographic Institution: E. Sholkovitz and D. Mann
01d Dominion Univeraity: G, Cutter and D. Vellnsaky

University of South Carolina: J, Todd

Bernuda Blologlcal Station: X. Binkley

Supporting Agencies: Office of Sea Grant and
The Natlonal Science Foundation

Crujse Summary:

This crulse was devoted primarily to a comparative study of the water
column chemistries of Chesapeake and Delaware Bays, Chesapeake Bay was
sampled from 31 July to ¥ August, while the Delaware River and Bay was sampled
between 5 and 7 August., The Z legs of this cruise have been given different
names; the Chesapeake leg 1a cruise CDR~1; the Delaware leg is cruise

Yabled-25.
Chesapeake Bay Leg (CDR-1)
Measurements on this leg consisted of the following:

(1) A transect across the continental shelf, stations CSt to CS4, east of the
entrance to Chesapeake Bay.



{2) A salinity gradient aurvey of Chesapeake Bay, atations CB1 to CB23,
sampled between 1 and Y4 Auguat.

(3) An anchor station, CR1, occupled at the mouth of the Choptank River on
3 August.

A major goal of the Chesapeake Bay leg was to study the chemiatry of the
anoxic water in mid-bay. As part of this effort, Dr. G. Cutter (0ld Dominfon
Uﬁlversity) measured disaoclved selenium species, fodine species, and hydrogen
sulfide at many of the stations on this leg, The concentrations of these
specles are sensitive indicators of the oxldation-reduction potential of the
water in which they occur.

Delavare River and Bay Leg (Yabled-25)
Measurements on this leg consisted of the following:

(1) A salinity gradient aurvey, statlons PO to CH, along the entire length of
the Delaware Estuary from Trenton, New Jersey to the entrance of the bay
at Cape Henlopen, These atations were occupied on 5 and 6 August.

(2) A line of stations, DS3 to D31, extending east across the continental
shelf from the entrance to Delaware Bay. These stations were occupied
on 7 August,

Data from the Delaware Bay leg are not given in this report. They are
listed in,

Univeraity of Delaware Oceanographic Data Report Number 5: Yabled Cruises
Part 1I, Data from YABLED=17 through YABLED~28, January-October 1985,
Delaware Sea Grant College Program DEL-5G-17-87, October 1987,

Radionuclide Measurements

One goal of this cruise was a detailed sampling of radionuclides in
Chesapeake and Delawars Bays. During the cruise samples were taken for
neasurement of the following dissolved radionuclides,

Univeraity of Delaware:; Po-210 and Pb-210

U=-234 and v-238
Th-228 and Th-232

Woods Hole Oceanographic Institution: Pu-239 and Pu-240

University of South Carolina: Ra-224, Ra-226, Ra-228, ]
Ac-228, Th-228 and Be~10

In addition, grab samples and gravity cores'ror radium species were taken by
Dr. J. Todd of the University of South Carollna.



Additional Speclalized Chemical Heaaurementa

(1) Dissolved rare earth elements {(La, Ce, Nd, Sm, EU, Gd; To, Dy,
Er, Yb, Lu) were measured on both legs of the crulse€ tit 1on
Dr. E. Sholkovitz of the Woods Hole Oceanographlc Ins u .

(2) Dissolved barium was measured by Dr. J. Todd of the University of
South Carolina,

(3) Dissolved arsenic samples were collected by Dr. T. Church of the

Universlty of Delaware,

(4¥) Chlorinated hydrocarbons in air, water, and sediment samples were measured
by XK. Binkley of the Bermuda Biologlcal Station.

{5) Nutrient fluxes across the sediment-water interface in Delaware Bay were
determined by measuring concentrations as a functlon of time in the water
above lncubated gravity cores., Contact Dr. J. Pennock of the College of
Marine Studies for detalls of these measurements.

{6) R. Biggs conducted 200 KHz acoustic profiling of the water column at
several stations to resolve the concentrations of particulates and

strong density gradients,

The parameters measured at each station are listed in the tables
beginning on page 41. Plankton taxonomy, light profiles, dissolved combined
amino acids, dissolved free amino aclds, particulate amlno acids, bacterial
numbers, and bacterial production were measured at many stations but are not
listed. In addition, surface temperature and sallinlity were continuously
recorded during the cruise, Light energy in the visible spectrun was recorded
and integrated for the entire cruise with a quantum meter.

An outline of activity durlng each day of the crulse in given on page 10.
Statlion locations are shown on the following charts,



30 July

31 July

1 August

2 August

3 August

4 August

Crulse Qutline
CbR~-1
30 July - 4 August 1985
Depart Lewes, Delaware at 17:20 for Washington-Norfolk Canyon

(100 m {sobath).

Sample continental shelf off entrance to Chesapeake Bay,
Stations CS1~CS4, CTD casta t=12.

Dock in Norfolk at 23:00 to off-load samples and load gear
and peraonnel,

Sample high salinity reglon (30.6 - 16.7%/,,) of Chesapeake Bay.
Statlions CB1~CB9, CTD casts 13-23.

Dock at Piney Point, Maryland to off-load samples,

Sample mid-salinity region (16.0 - 11.3%/,,) of Chesapeake Bay.
Stations CB10-CB15, CTD casts 24-31).,

Send zodlac small-boat to Annapolis to exchange personnel and
off-load samples.

Sample anoxic bottom waters off Choptank River. Stations
CB12.34, crR1, cR3, Cbl2.44, CB13.45, CB1N.46; CTD casts 32-46,

Dock in Baltimore to off-load samples.

Sample low salinity region (9.0 - 0°/40) Of Chesapeake Bay.
Statlons CB16-CB23, CTD casts 47-54,

Transit Chesapeake and Delaware Canal and dock in Wilmington
to exchange personnel, samples, and gear.

10
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Crulse Report

CDR-3
11-21 July 1986

Area: Chesapeake Bay Vessel: R/V Cape Henlopen

Mlddle Atlantie Bight

Chief Sclentisat: T. M, Church

College of Marine Studies
Univeralty of Delaware
Newark, Delaware

Participants

University of Delaware: C. Culberson, G. Luther, T. Deering, T. Ferdelman,
G. Gawarklewicz, K, Johnston, A, Masse, R. McCarthy, P, Rowe, S, Murray,
J. Masselink, G. Chin-Leo, T, Preiffer, S, Rau

Woods Hole Oceanographle Instltution: D. Mann and M. MeCaffrey

0l1d bominion Unlveraity: G. Cutter, C. Krahfrost, J. Rodford, M. SanDiego,

R.

Kluckholn

Supporting Agency: The National Science Foundation

Crulse Summary:

This crulse was divided into 2 parta: (1) a leg In the Middle Atlantic

Bight, off the Delmarva peninsula, from 11-15 July; and (2) a Chesapeake Bay
leg, from 15-21 July 1986,

(1)

(2)

(3)

Middle Atlantic Bight Leg
Measurements on this leg conalsted of the following:

A line of stations, DB1 through DBY, extending southeast across the
continental shelf off the entrance to Delaware Bay. These statlons,
occupled on 12 July, conslsted of vertical CTD profiles and were not

sampled for chemistry.

One chemical station, CT-Y, was sampled on 13 July, The salinity
sensor on the CTD falled early on 13 July, and the ship returned to
Lewes for CTD repairs after station CT-4.

A second line of stations, DB-1C through DB-7C, was sampled for complete
chemical analysis along the DB line on 14 July after repair of the CTD,
The major 80al of this leg was to observe cross-frontal geochemical
exchange, induced by extrusion of shelf water onto the continental slope.
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Chesapeake Bay Leg
Measurements on this leg consisted of the followlng:

(1) A salinity gradient survey of Chesapeake Bay, stations CBi to CBU4R,
sampled between 16 and 20 July. Stations CB2 through CB15, occupled
on 16 July durlng the trip upbay, were CTD casts designed to define the
salinity structure of the bay. Samples for hydrogen sulflde were

taken at CTD stations CBB through CBil.

A complete set of chemical measuremenits was performed at stations CBl16
through CB4YB, which were sampled between 16 and 20 July.

(2) A time serles of water column chemlstry was measured at statlon cB10,
between 16 and 18 July, using a sequential water sampler from
01d Dominion Univeralty,

(3) Dissolved rare earth elements {(La, Ce, Nd, Sm, Eu, Gd, Tb, Dy, Er, YD,
Lu) were sampled by D. Mann and M, McCaffrey of the Woods Hole
Oceanographic Institution. These measurements are not listed in the

following data tables,

A major goal of the Chesapeake Bay leg was to study the chemistry of the
anoxic water in mid-bay. As part of this effort, Dr, G, Cutter (0ld Dominion
University) measured dissolved specles of arsenic, antimony, selenium, iodine,
and hydrogen sulfide at many of the stations on this leg. Iodine species and
hydrogen sulfide were also measured by Dr. G. Luther (University of Delaware).
The concentrations of these specles are sensitive indicators of the oxidation-
reduction potential of the water in which they occur, Contact Drs, Cutter and
Luther for results of these measurementsa., Box cores for pore water analysls
of rare earth elements and sulfide were taken an several stations.

The parameters measured at each station are listed in the tables
beginning on page M. In addition, surface temperature and salinity were
continuously recorded during the cruise, Samples for disasclved trace metals
were taken at most stations. On previous crulses, all samples for chemical
analysis were taken from Niskin bottles attached to the rosette sampler, The
only exceptions were trace metal samples which were taken from Go-Flo bottles
attached to a Kevlar line, On this crulse both the Niskin and the Go-Flo
bottles were attached to the rosette sampler, and were tripped within 30
asgconds of each other, Samples for temperature (reversing thermometers),
salinity, chloride, oxygen, alkalinity, pH, chlorophyll-a, seston, and sulfide
were taken from the Niskin bottle, Water from the Go-Flo bottle was
filtered, in-line, under nitrogen pressure; samples for trace asetals, arsenie,
antimony, selenium, nutrilents, and lodine were taken from the Go-flo bottle. .

An outline of actlvity durlng each day of the cruise is given on page 15.
Station locations are shown on the following charts,
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11 July

2128

12 July

0200

0925
1046~
1405

1605~
2343
13 July
0014
ou16-
0617
0728~
0822

0839

1015
1633
2310
18 July

0630~
o747

Crulse Outline

CDR-3
1121 July 1986

Depart Lewes, Delaware for atation DB-1.

Arrive DB-t. CTD fallure on first cast.
CTD fish replaced, Cast 1 (station DB-1) for physical parameters,

DB {Delaware Bay) transect to establish across-shelf hydrography.
Nine stations (casts 2-10). Decide placement of AF {Along Front)

transect.

AF transect stations 2-15 for establishment of along shelf
hydrography. Steam 212° true from DE-5 to Washington Canyon
(casts 11-28).

Arrive AF16. Salinity sensor fails, No salinity or density data
for casts 29-32,

S50 {Survey Star) transect. Survey transect normal to AF transect,
Four stations (casts 33-38), no salinity or density data.

Begin CT (Chemical Transect) at 37°39'18"N, 74°41'50"W, heading
135° true. Three statliona for physical parametersa, no salinity or
density data (casts 37-39).

Arrive station CT-U4, Cast 40 for physical parameters, casts i)
and 42 for chemlcal parameters, Sample at 5 depths, with 1 Niskin
and 1 GoFlo bottle at each depth.

Depart for Lewes to repair CTD.

Arrive Lewes, Alter original sampling strategy due to lost time.

CTD repaired, depart Lewes for station DB-7C.

Chemical station DBE-7C, casts 43-45.
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14 July

0820-
0830

0902-
0950

1036~
1210

1300~
1420

1515~
1620

1715~
1745

15 July

0221

o747
1200
1500
2000
16 July

0548~
1607

1103~
1342

1246
17400

1755

Crulse putline

CDR-3
11-21 July 1986

Physlcal station DB-6C, cast Uf,

Chemi{cal station DB-5C, castas 47-48, Vertlcal plankton tow from

30 meters to surface,

Chemical station DB-4C, casts 49-52, Vertical plankton tow from

bottom to surface.

Chemical station DB-3C, caats 53-55, Two vertical plankton tows
from bottom to 30 meters, and from 30 meters to surface.

Chemical station DB-2C, casts 56-57.

Chemical station DB-1C, cast %8, Depart for station H2S.

Arrive at station H2S. Samples taken from GoFlo bottles for 0l1d
Deminion University diurnal sulfide study (casts 59-62),

Depart station H2S for station CB1 at mouth of Chesapeake Bay,
Station CB1 (cast 64) occupled while underway to Norfolk.
Dock in Norfolk and exchange gear and personnel,

Depart Norfolk, underway to mouth of Potomac River,

Chesapeake Bay CTD salinity transect (14.71 - 1.5%/ 407, stations
CB2-CB15, casts 1-1§,

Samples to test for presence of sulfide taken at (B8 through
cB1.,

0ld Deminion Univeraity sequential sampler moored at CB10,
Anchored at Havre de Grace ‘deep holet,

Small boat departed for 0°/,, sample in Susquehanna River
16




16 July
2043
2142
17 Juy
obls

0750~
1800

1951

18 July

0255

0515

o700

0758-
1620

1845~
2100

2136~
2250

2250

19 July

0615-
1113
1235=
2017

2225

Cruise Outline

CDR-3
11-21 July 1986

Small boat returned with sample from station CBI16,

Station CB17 taken at anchor .

Depart Havre de Grace anchor station,

Occupied low salinity (0.3 - 8.5%/,,) stations CB18 through CB2A,
casts 18-28.

Arrive Baltimore and dock at Aquarium,

Depart Baltimere for mooring silte.
Arrive at mooring site.
Sequential sampler retrieved successfully,

Anchored at anoxic statlion CB26& (10.89/,,), stations CB26A to
CB26FR, casta 30-36, Succesaful box core (#1, 19 cm) for Woods
Hole Ceeancographic Institution. )

Adrift at anoxic station CB27 (12,3¢/,,), statlons CB27B to CB27C,
casts 38-39, Successful box core (#2, 26.5 cm) for 0)d Dominion

University.

Anchored at station CB27D, cast 40,

Depart for Choptank River anchorage,

Anchored at anoxic station CB28 (12.5°/,,), stations CB28A to CB28E,
casts 41-45, Successful bOX cores for Woods Hole (#3, 16 em) and |
01d Dominion University (M, 19 cn),

Mid-salinity (13.8 = 18.8°/.,) transect, stations CB29 to CB33,
casts H6-52.

Anchor 3 miles east of Occohannoen yeck.

17



Crulse Qutline
CDR-3
11-21 July 1986
20 July
0536 Underway

0645~  High salinity (21,6 - 28.8°/,,) transect, Stations CB34 to CBUY,
1825 casts 53-67. Anchored at stations CB35 and CBUA,

1930- Docked at Little Creek (Norfolk) to offload 0ld Dominion University
2100 and Woods Hole personnel, samples, and gear.

21 July

1000 Dock in Lewes to offload University of Delaware personnel, samples,
and gear. End of crulse,

18
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Crulse Report

CDR-4
27 June - 10 July 1988

Area: Chesapeake Bay Vessel: R/V Cape Henlopen
Middle Atlantic Bight
Gulf Stream

Chief Sclentist: T. M. Church
College of Marine Studies
University of Delaware
Newark, Delaware

Participantsa
Univeraity of Delaware: T. Pfeiffer, M. Hartman, T. Ferdelman, C. Culberson,
G. Chin-Leo, R. Biggs, G, Luther, J. Smullen, D. Powell, R. McCarthy,

G. Gawarkiewicz

Oceanographlc Interns: J. Moses, K. Brookshier, M. Tort, A. Matteoda,
S. Law, E. Ralph, J. Meyer, L. Leposky, L. Bender, J, Wu, A, Lipson

014 Dominion Univeraity: G, Cutter, M. SanDiego, R. Kluckhohn,
J. Radford-Knoery

University of Connecticut: J. Venoit, T. Torgersen

Yale University: M., Kashgarlan

Supperting Agency: The Natlional Sclence Foundation

Cruise Summary:

The cruise was divided into 3 parts: (1) a Chesapeake Bay leg from 27
June to 3 July; (2) a Gulf Stream leg from 3-6 July; and (3) a leg on the
continental shelf and shelfbreak between Chesapeake and Delaware Bays from 6-

10 July.
Chesapeake Bay Leg
Measurements on this leg consisted of the followlng: ,

(1) Three staticns, S(South), S(Miadle), S(North)}, in Delaware Bay near the
entrance of the Chesapeake and Delaware Canal.

(2) six stations, CD1 through CD6, along the length of the Chesapeake and
Delaware Canal,
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(3) Seven stations CBi1 through CB7, In the channels bordering Susquehanna
Flats,

The stations 1n Delaware bay, along the C&D Canal, and on the Susquehanna
Flats were to study the effect of chemical exchange through the C&D Canal on

the water chemistry of the upper Chesapeake,

(4) A chemical transect, stations CBB through CB61, along the lengih of
, Chesapeake Bay.

{5) A 25 hour tidal drogue study south of the Chesapeake Bay Bridge. An

in-situ sequential sampler for sampling bottom waters was deployed
near the drogue.

A major goal of the Chesapeake Bay leg was to study the chemistry of the
anoxic water {n mid-bay. As part of this effort, Dr. G. Cutter {0ld Dominion
University) measured dissolved species of arsenic, antimony, selenfum, and
hydrogen sulfide at many of the stations on this leg. Ilodine speciesa and
hydrogen sulfide were measured by Dr. G. Luther (University of Delaware),

The concentratlons of these specles are sensitive indicators of the oxldation-

reduction potential of the water in which they occur,

(6) Vertical current profiles on several east-west and north-south transects
along Chesapeake Bay were measured with an acoustic doppler current meter
during 1-2 July by J. Smullen (University of Delaware).

Gulf Stream Leg
Measurements on this leg consisted of the following:

(1) A CTD transect east across the shelf, stations GF1 to GF10, during
3-“ July. '

(2) Two transects southeast across the Gulf Stream, stations GF11 through
GF2) and stations GF24 through CGF33, during 4-5 July.

(3) A CTD transect west across the shelf, stations GF34 to GF49, on 6 July.
Shelf and Shelfbreak Leg

This leg consisted of § east-west transects across the continental shelf
and shelfbreak in the region between Chesapeake and Delaware Bays. The
purpose of these transects was to study the physics and chemistry of the cold
pool and of the shelfbreak front,

Radon (T. Torgersen, University of Connecticut) and carbon-14 (M.
Kashgarian, Yale University) were measured at many stations along the

transecta,

Vertical current proflles at several of the stations along the transects
were measured with an acoustic doppler current meter,
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A detalled outline of the aclentific activity on each 1€8 of the cruise

is given in the Cruise Outline beginning on page 24.

A listing of the purpose, date, time, position, and bottom depth of each
station occupled during the cruise is given in Tsble 1 beginning on page 31.
Statlions for which no purpose 1s given were CTD casts; no disacrete chemlcal
samples were taken at these stations,

Station locations are shown on the charts following Table 1-

The parameters measured at each statlon with dlscrete chemical
measurepents are listed in the tables beginning on page 41. In addition,
surface temperature and salinity were contlnuously recorded during the crulse,
Samples for dissolved trace metals were taken at many stations. 0On previous
cruises, all samples for chemical analysis were taken from Niskin bottles
attached to the rosette sampler. The only exceptions were trace metal
aamples which were taken from Go-Flo bottles attached to a Kevlar llne, On
this cruise both the Niskin and the Go-Flo bottles were attached to the
rosette sampler, and were tripped within 30 seconds of each other. Samplea
for temperature (reversing thermometers), salinity, chloride, oOXygen,
alkalinity, pH, chlorophyll-a, seston, and sulfide were taken from the Niskin
bottle. Water from the Go-Flo bottle was flltered, in-line, under nitrogen
pressure; samples for trace metals, arsenlc, antimony, selenium, nutrients,
and lodlne were taken from the Go-flo bottle.
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CRUISE OQUTLINE
CDR-4
and
CHM5~667-12 Oceanographice Practicum (%)

27 JUNE - 10 JULY 1987

Leg 1 (ERPRO-2) - Chesapeake Bay

Crulse Participants

T. M. Church - Chief Scientiat
T. Preiffer - Marine Coordinator
M. Hartman - Hydro chief and trace metals
T. Ferdelman -~ Chemistry interns and redox analyses
€ J. Moses - CTD intern and sallnometer
C. Culberson = DO and alkalinity
* K, Brookahier/M. Tort - Chemistry (pH)
G. Chin-Leo - Blology interns and bloparameters
R. Biggs - Acoustlcs and traps
G, Luther - Redox electrochemistry
J. Smullen - Acoustic doppler
G. Cutter - 0ld Dominion Unlversity coordinator
M. San Dlego -~ Redox Assistant
R. Kluckhohn - Sediment and boat assistant

27 June

2230

28 June

0600-0850

0945-1317

1150-1312

1527-1703

Depart Lewes for CAD Canal, Steam up Delaware Bay.

Occupled stations S(South), S(Middle), and S(North) in the
Delaware River near the entrance of the Chesapeake and Delaware
Canal. Station S(Middle) was at the entrance of the Canal,
while stations S(North) and S(South) were 5 nautical miles
north and south of the entrance,

Occupied stations CD1 through CD along the length of the
Chesapeake and Delaware Canal.

Sampled statlons CB5, CB6, and CB7 along east side of

Susquehanna Flats using 014 Dominion Univeralty's small
boat (ODU-1).

Sampled statlons CBj through CBY along west side of Susquehanna
Flats using small boat, 0DU-1 returned at 17340.
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1335-1815

1815-2100

2240-2300

29 June
0010
0120
0217-0545
0630

0800-1417

1435-1610
1455
1640~

30 June
1701=1715
1830-1845

1900~

1 July
ON3T

0757-1858

1851

1900-2000

At anchor on station CB8, Turkey Point anchorage

Underway for Annapolls towing ODU-1. Small boat moored to
R/V Warfield at Chesapeake Bay Institute dock.

Underway for mooring station 854C

Deploy sequential sampler from Old Dominion Unjversjity
Deploy current meter mooring

CTD transect - stations 858, 904, 922

Arrive Turkey Point, station CB8 at anchor

Begin upper Chesapeake Bay chemlcal transect - stationa CBS
through CB16

Small boat away for sampling

On station 854C to change moorings

Drogue launched, Beglin 25 hour tidal drogue atudy, A station
at the drogue {labeled 'D') and a statlon at the mooring

(labeled 'M') were sampled once each hour. O0dd numbered 'D!
stations were sampled for complete chemistry.

Chemjical station D25. End 24 hour drogue study.

ODU sequential sampler retrieved, Recover sediment traps (Biggs)

and current meter at mooring.

Begin CTD transect to Rappahannock River. Stations CBI7 to CB3A.

End CTD transect at statlon CB34

Sample chemlical stations from Rappahannock River to Annapolis.
Stations CB35 to CB43B. .

Station CBA3A - two Niskins from sulfide zone for in-situ
sulfide consumption experiment (Cutter, Luther & Ferdelman)

Prepare acoustlc doppler current meter for use
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2000-2300

2113

2300-2400

2 July
0000
0500-0600
0630

0822-1053
1115-1851

1900-2330

0034
0643-1207

1300

Cross-Bay acoustic doppler sectlon (Smullen)

Station FINE - 10 bottle cast for close sampling of bacterlal

parameters

Retrieve ODU-1 from Annapolis

Underway with ODU-1 in tow

Anchor at Choptank buoy 64, Launch ODU-1 for corlng (Cutter).

Head aouth to bupy PR

Stations CBY4 to CBY47 to locate transition between oxic and
ancxic bottom water

Two drogues released. Chemical stations CB4TB through CBSH.,
ODU~-t Returns to Norfolk, VA.

Acoustlc doppler profiles

1. Eaat to west - north of Potomac

2. North to south acroas Potomac mouth

3. West to east - south of Potomac

CTD cast for Biggs

CTD cast for Biggs
Lower Bay chemical transect. Statlions CB55 to CB61.

Arrive Little Creek, VA - Exchange personnel
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Leg 2 (GULFEX 1)

Crulse Participants

T. Church ~ Chief Sclentist
T. Pfelffer - Marine Coordinator
T. Ferdelman - Chemistry interns and redox analy3e3
D. Powell - Hydro chief and trace elements
- R. McCarthy - Physical interns and CTD
* A. Matteoda - Acoustic doppler
C. Culberson -~ DO and alkalinity
* 5. Law - Chemistry (pH) and hydrocasts
G. Cutter - Hydrogen aulfide and gallium
G. Luther - Redox electrochemistry
J. Radford-Knoery - Sulfide assistant
* E. Ralph - CTD, sallnometer - Blology
¥ J, Meyer - CTD, salinometer
* L. Leposky - Chlorophyll and hydrocasts

1730 Depart Little Creek, VA, Heading 150 to mid-shelf.

2130-0248 CTD transect east across shelfl from GF1 to GF10

] July
0714-1307 CTD transect aoutheast across Gulf Stream from GF11 to GF15

0821-0842 Station GF12B, eight 10-liter Niskin bottles collected for
: salinity substandard. Sargassum weed noted,

1449-0107 CTD transect northwest across Gulf Stream from GF16 to GF21

1449 GF16 - chemical statlon, 3 depths
1953 GFt18 Chemical station, 3 depths,
2134 GF19 Chemlcal station, 3 depths,
2325 GF20 Chemical station, 3 depths.
S July

0107-0449 CTD transect northeast along Gulf Stream north wall, stations
CF21 to GF24 _

0600-1032 CTD transect southeast across Gulf Streapm from GF24 to GF28
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1032-0122

1225-1826

2134-230

6 Juiy
Qu27~-1430

0758
0945-1037

1106

CTD transect northwest across Guif Stream from GF28 to GF33

GF29 - chemlical station, 6 depths to 1000m.
Ga samples on separate cast (Orians/Cutter).

GF32 - chemlcal station, 9 depths to 1500m

CTD transect west across shelf from GF34 to GFU9

GF42 - chemical station, 4 depths to 88m. Acoustlc doppler
profile. Surface Ga samples for Orians/Cutter.

GFN3 - chemical station, 4 depths to 80m. Surface Ga for
Oriana/Cutter,

GFU4 ~ chemical station, U4 depths to 52m. Surface Ga for
Orians/Cutter.

Arrive Little Creek, VA to exchange persconnel and equipment.
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Leg 3 (POGO - 2)

Crulse Participants

T. Church - Chief Sclentist
T. Pfeiffer -~ Marine Coordinator
T. Ferdelman - Chemistry interns and redox analyses
D. Powell - Hydro chief and trace elements
‘G. Gawarklewlcz - Physical intern and CTD
* L. Bender - Acoustlic doppler
C. Culberson - D0 and alkalinity
% J, Wu - Chemistry {pH) and hydrocasts
G. Lutner - Redox electrochemlstry
J. Radford-Knoery - Sulfide assistant
J. Venoit {U. Conn.) - Sediments
T. Torgersen (U. Conn.) - Radon
*® A, Lipaon - Chlorophyll and radon
M. Kashgarlan (Yale) - Carbon-14

0240-0648

0750-0943
0935-1100

1125

1249-2100

2145-0130

8 July
0130-0601

0601-1219

Depart Norfolk, for CTD mection north of Norfolk Canyon

CTD transect east across shelf, stations PGl to PGS.

PG10 ~ chemical station, 5 deptha to 70m. Surface and bottom
sampling for C-14 (Yale). Radon samples at S depths (U. Conn.).

Gravity core attempts, no samples. Shipek grab, medlum brown
sand.

second shipek grab, fine grey sand (37°¢16'17" N, 74°35'54" W}.

PG11 - chemical station, 5 depths to 1170m. Several casts for
Radon and C-14,

PG12 (same position as PG2) - chemical station, 3 depths to 37m.
cast for C-14, Acoustic doppler profile,

CTD transect northeast along shelf, stations PG12 to PG16,
Acoustic doppler profile,

CTD transect southeast across shelf, stations PG16 to PG23.
Surface sulfide samples for Radford-Knoery (ODU) at PG15 and

PG21.
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0858-1249

1330-1340

1416-1530

1530-1806

1806-0020

9 July
0020-0310

0310-0634

0634-0823

0500

1000

1030

1030-1746

1131-1250

1320-1530

1600

1746-1930

2223-0534

10 July
0706

pG23 - chemical statlon, 3 depths to 250m. Casts for Radon and
c-14. Two shipek grabs (U, Conn.).

pc24 (same position as PG20). Radon sampling.

PG25 (same position as PG18) - chemical station, 3 depths
to 56 m. Radon and C-14 casts.

CID transect east across shelf, stations PG25 to PG2%

CTD transect northeast along shelfbreak front (over Baltimore
Canyon), stations PG29 to PG37. Acoustlc doppler profile

at PG31.

CTD transect northwest across shelf from PG37 to PGH2
CTD transect southeast acroas shelf from PGY2 to PGU6

PGU6 (mame position as PG37). Seaward edge of northern
shelfbreak transect. Chemical station, S5 depths to 163m,
Multiple casts for Radon and C-14.

PGY4GE - Shlpek sediment grab, Fine brown sand.

PGUEF - sediment core (Benthos) for Torgersen (U, Conn.).
36 co of "green mud", sectloned cnboard (38°19'58" N,

73°32'10" W),

PGUGF - mediment core {Penthos) for Ferdelman (CMS) 1n 610 m
water, 60 cm of "green mud®, stored frozen (38°19'56" N,
73°32'03" W),

CTD transect northeast across shelf, stations PG46 to PG5U

Radon casts at stations PGUT (same as position as PG38, PGUS),
PGY8 (same as PG39), and PCUY (same as PCLD)

PG50 (same position as PG4UY) - chemical station, 4 depths to 69m.
Casts for Radon and C~14.,

PGS1 (same position as PG43) ~ Radon cast at 40m,

PG54 - chemical station, 3 depths to 50m,
Raden.

Cast for C~14 and
Shipek sediment grab, fine sand and shells.,

CTD transect northeast across shelf, stations PGS5 to PG7O

Arrive Lewes, switch to shore power,
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Table 1. Station information for cruise CDR-4: 27 June - 10 July 1987

The column labeled End Time Cives the time the last Niskin bottle was tripped.

Positions marked with an asterlsk '#' were directly calculated from the Loran-—
C readings (9960-X, 9960-Y), and have not been corrected for theoretlcal

propagation delays.

pPositions marked with the letter 'B' were taken from the Loran receiver on the
pridge, and have not been corrected for theoretlical propagation delays.

Positions not marked with an '#' or a 'B' have been corrected for theoretical
propagation delays by plotting the Loran-C readings on the appropriate Loran-C
overprinted nautical chart.

Cast Cast Station Date End Latitude Longitude Bottom
Purpose ' ] Name Time (N) (W) Depth
CHEM 1 S{SOUTH) 2B-JUN-87 07:01 39 28.6 75 33.5 9,1
CHEM 2  S{MIDDLE) 28-JUN-87 07:57 39 33.1 75 32.3 10.0
CHEM 3  S(NORTH) 28-JUN-87 0B:45 39 38,2 75 34.1 13.7
CHEM 4y c;m 28-JUN-8T7 09:48 39 32.6 75 40.7 13.0
CHEM 5 CD2 28-JUN-BT7 10:34 39 32.1 75 46.5 11.9
CHEM 7 ©D3 2B-JUN-87 12:04 39 31.2 75 52.8
CHEM 8 Cby 2B-JUN-87 12:28 39 30.2 75 55.3 9.1
CHEM 9 CD5 28-JUN-87 12:51 39 28.% 75 57.7 12.2
CHEM 10 CD6 28-JUN-87 13:17 39 26.6 76 00.2 9.3
CHEM CBS 2B-JUN-87 11:50 39 32.3 75 58.8 2.0
CHEM CB6 28-JUN-87 12:37 39 30.7 76 00.4 1.0
CHEM CB7 28-JUN-87 13:12 39 29.3 76 00.1 5.0
CHEM CB1 28-JUN-8T7 15:30 39 36.4 76 07.5 2.0
CHEM CB2 28-JUN-BT 16:00 39 33.0 76 04.9 7.0
CHEM CB3 28-JUN-8T 16:36 39 30.7 76 0L.9 1.0
CHEM CBY 28-JUN-B7 17:03 39 28.8 76 04.3 5.0
11 858 29-JUN-87 02:20 18.0
12 858 29-JUN-87 02:27 18.6
13 904 29-JUN-87 03:33 10.8
W 922 29-JUN-87 05:48 *39 21.9 #76 08.2 7.3
CHEM 15 CB8 -  29-JUN-BT 0©08:08 %39 26,1 ¥76 01.2 6.3
CHEM 16 CBY 29-JUN-87 O08:47 39 23.6 76 04.8 7.2
CHEM 17 CB10 29-JUN-87 09:35 39 22.4% 76 07.6 11.1
CHEM 18  CB1 29~-JUN-8T 10:15 39 19.7 76 12.5 10.3
CHEM 19  CBi12 29-JUN-87 10:45 39 17.%4 76 13.8 13.9
20 CB13 29-JUN-87 11:25 *¥39 12,1 %76 15.0 12.1
21 CBI4 29-JUN-87 11:41 %39 10,7  *76 17.0 1.4
CHEM 22 CB14B 29-JUN~87 11:57 39 11.1 76 17.4
CHEM 23 CBIS 29-JUN-87 13:11 B39 03.5  B76 19.3
CHEM 24 CB16 29-JUN-87 14:15 B3B8 57.7  BT6 22.5
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Table 1 (continued). Statlon information for cruise CDR-A.

Latltude Longitude Bottom

Cast cast Statlon Date End
Purpose ! Name Time {(N) (W) Depth
CHEM 26 DI 29-JUN-87 16:57
.57 B38 51.2  BT6 23.
21 ™ 29-JUN-87 17:22 2T
28 D2 29-JUN-87 18:
9 M2 18:06 29.8
CHEM 3% D3 gg'jg:‘g'f 18:29 29.8
~-JUN-87 19:0 . :
31 M3 59— JUN-87 _ 8 B38 51.8  BT6 23.6 29.0
19:31 .
32 D4 29-JUN-8T 19 25.7
19:55
33 M& 29-JUN-8 ) 29.2
CHEM W DS 29-0N-87 21108 23.9
-JUN-B7 21:09 B38 52.9 :
3 M5 S9-JUN-B7 21,43 BT6 23.7 29.2
36 Dg 29-JUN-B7 22:06 22‘9
o BN DmEm
-JUN-B7 23:15 B38 53. )
9 w7 29-JW-7 23:15 838 53.3 BT6 23.6  24.3
“$ gg 30-JUN-87 00:06 23.3
CHEM .2 30-JUN-87 00:36 23.1
N D9 30-JUN-87 O1:14 B38 52.8  BT6 23.8 23.7
v o - 30-JUN-B7 01:41 ] >
s 313 30-JUN-87 02:09 23.8
CHEM 4% D1 33'332'27 02:33 33'2
-JUN-87 03:15 B *
:g g:l 30-JUN-B7 03:39 38522 816 23.6 29.1
1 o2 30-JUN-87 ON:07 24. 4
CHEM 50 D13 33'3”"'27 04:34 SE'E
-JUN-87 0%:15 B38 i
22 Die 0-JN-8T 03:38 52.0 B76 23.5 30.5
RN 30-JUN-B7 06:07 . 2h.2
CHEM 54 D15 33'33:'37 06:36 32'2
-JUN-8T 07:31 B iy
% e So-aun-sr orise oo BT6 23.3 22.0
20 me 30-JUN-87 0B:08 24
CHEM 56 D17 gg-jUN-BT 0B: 13 2.
-JUN-87 09:17 B38 23.8
o Dis So-ow-67 oo o oo PTe 3 21.8
& mig 30-JUN-87 10:05 25.0
CHEM 62 Dig §g~jg:-g7 10:32 26.7
§ -JUN-87 11:16 538 2.2
03 Mg 30-JUN-B7 11337 3.1 B7623.3 - 26.3
b5 poo 30-JUN-87 12:07 2k.1
CHEM 66 D2 gg-JUN-87 12:36 26.8
6 -JUN-8T 13:15 B 23.7
o ey 3% B8 52,0 BT6 236 28.8
69 Mzg 30-JUN-87 14:09
CHEM 7 D23 gg'JUN'37 14:38 29.2
-JUN-87 15:18 . 23.7
i; 323 30-7UN-87 15:43 B38 50.0  B76 24.0 30.5
4 30-JUN-87 16:14 24.0
27,4
32



Table 1 (continued). Statlon information for crulse CDR-1.

Cast Cast Station Date End Latitude Longitude Bottom

Purpose # Name Time (N) (W) Depth

CHEM 73 D25 30-JUN-87 17:15 B38 49.% B76 24,0
74  CB17 30-JUN-87 19:35 23.7
75 CB18 30-JUN-87 20:12 *38 45.0 176 25.4 31.8
76 CB19 30-JUN-87 20:47 *3B8 u0.2 *76 24.6 36.6
77 CB20 30-JUN-87 21:16 *38 35.8 *76 25,4 20.9
78 CB21 30-JUN-87 21:44 *3B 31.9 16 25,2 20.8
79 CB22 30~JUN-87 22:36 *38 25.0 *76 20.6 28.3
80 CB23 30-JUN-B7 22:59 %38 21.8  *76 19.3 26.2
B1  CB2Y 30-JUN-B87 23:20 *38 19.1 76 17.6 23.1
82 CB25 30-JUN-B7 23:48 *38 15.0 *76 15.8 25.8
83 CB26 01-JUL-B7 00:26 *38 11.0 ¥76 13.6 31.1
B4 CB27 01-JUL-87 O1:14 #38 06.9 £76 13.0 38.0
85 Cp28 01-JUL-B7 01:386 38 03.9 *76 12.4 27.5
B6 CB29 01-JUL-87 02:06 *37 59.9 76 12.2 23.4
87 CB30 01-JUL-87 02:36 *37 56.0 *76 10.6 24.0
88 B3t 0i=JUL-87 03:28 %37 49.1 ¥76 10,0 32.2
89 CB32 01-JUL-87 03:52 %37 46.0 #76 10.8 30.6
90 CB33 01-JUL-87 O4:21 %37 42.0 ¥16 10.7 23.1
9t CB34 01-JUL-BT OU:39 %37 40.1 76 09.8 17.3
92 CB35 01-JUL-87 07:59 *37 39.5 *76 08,2 13.0

CHEM 93 CB35B 01-JUL-87 08:39 37 39.6 76 08.6 14.2

CHEM 94  CB36 01-JUL-B87 09:44 37 46.3 76 10.6 33.0

CHEM 95  CB37 01-JUL-87 10:44 37 52.6 76 09.7 43.0

CHEM 96 CB38 01-JUL-87 11:48 38 00.8 76 12.6 26.0

CHEM 97  CB39 01-JUL-87 12:36 38 06.3 76 13,0 31.5
98 CBYO 01-JUL-87 14:02 %38 18.7 6 17.7

CHEM g9 CB40A 01-JUL-87 14:20 38 19.1 76°17.8

CHEM 100 CB#1 01-JUL-87 16.06 38 33.4 76 25.8 24,2
101  CB¥2 01-JUL-8T 17:20 ®38 45.1 *16 25.6 30.1

CHEM 102 CB42.102 01-JUL-87 17:41 38 45.3 76 26.3
103 CBY3A 01-JUL-87 18:55 *38 7.9 16 22.5 26.4

CHEM 104  CBY43B 01-JUL-B7 19:14 38 47.4 16 22.5 25.5
105 FINE 01-JUL=-87 21:2% 313
106  CB4A 02-JUL~87 08:25 *38 19.3 6 17.4
107  CBUS 02-JUL-87 09:43 *¥38 06.2 16 12.7 29.3

CHEM 108 CBYUG D2-JUL-8T 10:19% 38 01.1 76 12.6

CHEM 109  CB47T 02-JUL-87 10:53 37 57.8 76 10.6

CHEM 110 CBu7B 02-JUL-8T7 11:32 37 57.7 76 10.4

CHEM 111 CB48 p2-JUL-87 12:13 37 54.4 76 09.8
112 CB49 02-JUL-87 13:03 *37 59.9 76 11.5

CHEM 113 CBSO 02-JUL-87 14:02 37 54.2 76 09.4 ,

CHEM 1148 CBS p2-JUL-B87 14:41 37 57.3 76 09.6 15.0

CHEM 115 CB51B 02-JUL-87 15:31 37 57.8 76 10.5

CHEM 116  CB52 02-JUL-8T 16:27 37 52.9 76 09.7

CHEM 117 CBS3 02-JUL~87 18:02 37 56. 76 09.5 27.5

CHEM 118  CBS4 02-JUL-87 18:51 37 59.5 76 13.6

119 BIGGS-1 02-JUL-87 23:55 %37 56.1 76 13.3

33



Table 1 (contlpued).

Cast
Purpose

CHEM
CHEM
CHEM
CHEM
CHEM
CHEM
CHEM

CHEM
CKEM

CHEM
CHEM

CHEM
CHEM

CHEM

Cast

120
121
122
123
124
125
126
127
128

129
130
LK)
132
133
134
135
136
137
138
139
140
141
142
13
1hY
148
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

Statlion
Name

BIGGS-2
cB55
cesss
cB56
€857
cesé
cBs9
CB60
CB61

GF1

GF2

GF3

GFl

GF5

GFb

GFT7

GF8

GF9

GF10
GF11
GF12
GF128
GF13
GF1Y4
GF15
GF16
GF17
GF18
CF19
GF20
GF21
GF22
GF23
GFzi
CF25
GF26
GFaT
GF28
GF29,158
GF29.159
GF29.160
GF29.161
GF29.162
GF30
GF3
GF32

Date

03-JUL-87
03-JUL-87
03-JUL-87
03-JuL-87
03-JUL-87
03-JUL-87
03-JUL~87
03-JUL~87
03-JUL-87

03-JUL-8T
03-JUL-87
03-JUL-8T
04~JUL-8T
O4-JuL-87
04-JUL-8T
o4-JuL-87

© 04-JUL-87

04-JuL-87
Ol-JuL-87
04-JuL-87
04-JUL-87
O4-JUL-BT
04-JUL-87
ol -JuL-87
D4-JUL-87
04~ JUL-87
04-JUL~-87
04-~-JuL-87
Ol4-JUL-87
04-JUL-B7
05-JUL-87
05-JUL-87
05-JUL-87
05-JuUL-87
05=-JUL-8T
05-JUL-87
05-JUL~87
05-JUL-87
05-JUL-87
05-JUL-87
05-JUL-B7
05-JUL~87
05-JuL-87
05-JUL-87
05-JUL-87
05-JUL-B7

34

End
Time

00:40
D6: 4y
07:02
07:56
08:48
09:26
10:15
11:14
12:07

21:56
22:51
23:38
00:24
00:48
01: 11
01:33
01:5%
02:20
02:52
07:29
08:38
08:5)
10:17
11:58
13:17
15:24
17:27
20:21
22:04
23:58
01:15
02:21
03:47
04:56
06:11
07:42
09:11
10:42
12: 21
13:42
16:06
17:37
18:48
20:21
21:01
22:18

Station lnformation for cruise CDR-1.

Latitude
(N)

*37
*37
37

35

k35
%36
%36
%36
#36
#36
%36
I36
I36
I36
%36
I36
I36
%36
#36
%36
%36

54.9
29.9
30.2
23.0
1541
11.5
06,5
00.4
03.1

43.1
40.9
39.1
37.0
36.4
35.6
34.9
34.1
33.3
32.6
59.2
53.1
53.6
49,2
46.9
.y
2.3
48.5
49,9
S4.1
59.4
06.2
13.4
23.0
30.3
24.0
18.0
11.6
07.8
1.4
14,5
13.1
4.0
13.2
17.9
21.3
24,4

Longl tude
{w)

76 09.8
®76 03.4
76 02.5
76 04.7
76 04.9
76 02.1
76 08.6
76 02.2
75 58.7

*75 16.8
*75 09.0
¥75 01.8
*74 55.0

®Th 52.4

74 50.1
*T4 47.9
®T4 45,6
®¥74 43,2
*74 U0.9
%74 08.5
%74 02.4
¥4 01.4
¥73 57.2
%73 46.9
*73 39.4
*73 38.3
*73 46.9
*73 56.3
74 00.9
¥74 08.3
%7y 12.8
*74 07.9
74 02.1
¥73 57.5
%73 50.0
*73 k2.2
*73 3u4.6
*73 29.6
¥73 35.0
*73 30.9
®73 33.0
*73 31.9
*73 32.8
*73 42.5
%73 46.4
*73 50.2

Botton
Depth

26. 4
14,5

22.1

13.7

23.9
38.4
27.7
38.7
43.7
48.0
S54.0
86.1
154, 4



Table 1 (continued).

Cast
Purpose

CHEM

CHEM
CHEM
CHEM

CHEM
C-14
c-14
RADON
RADON

CHEM
c-14
C-14, RADCN
C-14,
RADON
C-t4
RADON
c-14
CHEM

RADON

Cast
¢

166
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184

185
186
187
188
189
190
19
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21

Station
Name

GF32B
GF33
CF34
GF35
GF36
GF37
GF38
GF39
GF40
GF¥1
GFu2
GFu3
GFH4
GFiuB
GFi45
GFub
GFu7
GFu8
GFU9

PG1

PG2
PG3
PGY
PG5
PG6
PGT
PGB
PGY
PGI10
PG10MC
PG10MC2
PG10ORN1
PG10RN2
PGI11
PGIIB
PG11C
PG11D
PGI11E
PG11F
PG11G
PG11H
PG12A
PG12B
pG12C
PG13
PGi4

Date

06-JUL-87
06-JUL-8T
06-JUL-87
06-JUL-B7
06-JUL-87
06-JUL-87
06-JUL-8T
06-JUL~87
06-JUL-B87
06-JUL-87
06-JUL-87
06-JUL-87
06-JUL-8T7
06-JUL-87
06-JUL-87
06-JUL-87
06-JUL-87
06-JUL-87
06-JUL-87

07-JUL-87
07-JUL-87
07~JUL~87
07-JUL-87
07-JuL-87
07-JUL-87
07-JUL-B7
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL~87
07-JUL-8T
07-JUL-87
07-JUL-87
07-JUL-87
07-JUL-87
08-JUL-87
08-JUL-87
08-JUL-87
08-JUL-87
08-JUL-87

35

End
Time

00:50
01:40
04:35
05:35
05:54
06:11
06:28
06:43
06:59
07:13
08:22
10:04
11:25
11:1
12:25
13:04
13:33
14:01
14:31

02:59
03:30
04:00
04:32
05:03
05:35
06:10
06:35
06:57
pB:12
08:29
0B:46
09:15
09: 43
13: 1
14:11
14:45%
15:18
16:24
18: 21
19:35
20:56
00:09
00:53
01:27
02:54
03:56

Station informatlon for cruise CDR-3.

Latitude
(N)

#36 24,4
%36 27.7
#36 53.2
¥36 55.8
%36 56.0
#36 56.4
#36 57.2
#36 57.6
¥36 58.0
%36 58.6
%36 56.2
#36 57.1
#36 58.3
*36 58,0
*37 00.0
#36 59.8
#36 59.7
%36 59.1
#36 58.5

*37
¥37
*37
%37
*37
*37
*37
*37
*37
37
*37
*37
*37

19.7
19.1
18.4
17-7
16.9
16.0
15.0
14.5
13.9
16.1
16.0
16,2
16.1
#37 16.2
£37 13.5
*#37 13.7
€37 13.7
%37 13.6
37 13.5
#37 13.3
#37 13.2
£37 13.5
*37 19.2
%37 19.1
#37 19.1
#37 2B.5
*37 36.6

Longitude
(W)

73 50.
¥73 54,
¥y 22,
7y 34,
274 16,
T4 38,
€TH 49,
#7443,
Ty U45.9
ITQ
4 39.4
l'rt]
*T4 48,7
¥y
T4 56.1
*75 04,9
*15 10.5
*75 17.0
*75 23.8

E O~ W r Ew -

*75 03.9
*74 56,4
14 54,5
*#74 4§.5
"1y
#74 39,8
24347
¥4 32.4
#74 29.9
€74 41,9
i'fﬂ
=y 41,7
T4 42,0
*T4 41,8
"4 24,7
#TY4 25.2
w1y 25.7
*74 26.1
4 26.6
=Ty 24,7
Yy 24,9
wth 24_8
*74 59.7
15 00.2
*75 00.6
«T4 53.0
T4 45,9

Bottom
Depth

99.0
85.3
84.8
67.6
58. 4

85.1
58.1
56.1
48.9
43.2
40.2
31.6

34.9
.4
39.6
59.3
57.8
86.5
93.5
123.6

72.3
66.8
T72.1
71-3
71.1

1199.1

875.2

1007.9
1137.0
39.4
39.2
38.6
26.3
1I7-3



Table 1 (contlnued)-

Cast
Purpose

c-14
RADON
C-14, RADON
CHEM
RADON
C-14, RADON
RADON
CHEM

CHEM

c-1 g ’ RADON
RADON

C-14

RADON

RADON

RADON

C-14

RADON

{ast
#

212
213
214
215
216
217
218
219
220
221
222
223
221
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
2u1
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258

station
Name

PG15
PG16
PG17
PG18
PG19
PG20
PG21
pG22
PG23
PG23A
PG23B
PG23C
pPG23D
pG24
PG25
PG25B
PG25C
PG26
PG27
Pc28
PG29
PG30
PG3]
PG32
PG33.236
PG33.237
PG34
PG35
PG36
PG37
PG38
PG39
PG40
PGHY
PGh2
PGY43
PGl
PGA5
PGUB
PGUGB
PGYEC
PGUED
PGYUT
PGUB
PG4G
PGS0
PGS0B

Date

08-JuL-87
08-JUL-8T
08-JuL-87
08-JUL-87
08-JUL-87
o8-JuL-87
0g-JuL-37
08-JUL-87
0B8=-JUL-87
08-JUL~8T
08-JUL-87
08-JUL-87
08-JUL-87
08-JUL-BT
08-JUL-87
08-JUL-87
08-JUL-87
08-JUL-87
08-JUL-87
o08-JuL—-87
08~JUL-87
08-JUL-87
08-JUL-BT
08-JUL-BT
08-JUL-B7
08-JUL-BT7
OR-JUL~-87
08-JUL-8T
08-JUL-87
09-JUL-8T
09-JUL-87
09-JUL-B7
09-JUL-87
09-JUL-87
09-JUL-87
09-JUL-87
09-JUL-87
09-JUL-87
09-JUL-BT7
09-JUL-8T
09-JUL-87
09-JUL-87
09-JUL-87
09-JUL~87
09-JUL-87
09-JUL-87
09-JUL-87

36

End
Time

05
0b
06
o7
07
07
08
08
09
09

10:

R
12

13:
14

15

15+
16:

17
17
18

18:
19:

19

20:

21
22

23:

23
00
01
01

02:

o2

03:

04

O4:
05:
06:

07
o8

08:

1R

12:

12

13:
14

:03
: Ol
135
10U
135
:56
: 18
42
:09
1 48
33
+09
L)
4y
i1
HO|
38
3
1 20
:54
:15
47
19
s 46
16
54
: 20
07
152
232
109
:39
10
139
0b
105
u3
29
59
1 2H
:00
37
140
16
159
35
12

Station information for crulse CDR-Y4.

Latltude

(N)

*37
¥37
37
¥37
37
¥37
37
*37
37
*37
*37
*37
%37
*37
*37
*37
*37
¥37
37
*37
*37
€37
*37
*37
l33
*38
*38
*38
*38
*38
%38
38
38
#38
*38
%38
%38
¥38
*38
*38
138
*38
*38
%38
€38
*38
%38

44,8
53.3
51.5
49.8
47.7
46.8
45,6
4.5
13,2
43.1
43.2
43,4
43.6
k6.9
50.0
50.3
50.0
51.5
52.0
o2.4
52. 4
54.9
57.T
59.5
01.8
06.0
07.9
11.8
15.5
18.8
21.1
23.7
26.1
28.5
31.0
27.8
25.3
21.4
19.0
18.7
18.6
18.8
2141
23.6
26,2
25.1
25.1

Longl tude
(W)

74
®TY
74
7Y
7Y
w7y
%74
w7y
1Yy
7Y
&7y
1Y
7Y
*7"
*7H
%74
I'ru
*7H
7Y
*7h
ST
7Y
*73
%73
®73
®73

73’

®73
%73
*73
®73
*73
*73
*73
*73
*73
73
*73
*73
*73
*73
73
*73
*73
73
%73
*73

38.8
31.6
27.0
22.7
18.4
16.1
141
11.7
09.6
09.4
09.3
090“
09-6
1641
22.1
22.7
22.6
17.4
12.3
07.1
05.9
01.3
58.0
55.8
52.9
47.6
46.3
hi.3
39.0
35.9
k0.0
44.0
48.1
52.0
55.9
49.8
45,7
39.8
35.7
35.9
36.1
35.8
39.9
4.0
48.1
45.2
45.5



Table 1 (continued), Station information for crulse CDR-%.

Cast Cast Station pate End Latitude Longltude Bottom
Purpose ¢ Name Time {N) (W) Depth
C-14, RADON 259  PGS0C 09-JUL-87 14:45 %38 25,1  #73 45.5 71.8
CHEM 260  PGSOD 09-JUL-87 15:29 %38 25.0 *73 45,4 73.4
RADON 261 PGS 09-JUL-87 16:12 ¥38 27.7 %73 49.8 59.3
262  PG52 09-JUL~BT 16:45 %38 29.9 *73 53.9 55.0
263 PGS3 09-JUL-87 17:17 *38 32.2  *73 57.9
C-1% 264  PGsY 09-JUL-87 17:59 *38 35.0 "7y 0.8 55.2
RADON 265 PGS4B 09-JUL-87 18:27 %38 35.2 *74 01.8 55.5
CHEM 266  PGSUC 09-JUL-87 19:24 %38 35,0 74 01.6 55.4
267  PG55 09-JUL-87 22:31 *38 02.1 *73 52.9 161.7
268  PGS6 09-JUL-87 23:01 ¥38 04.6 - ¥73 56.5 115.9
269 PGS7 09~-JUL-87 23:30 *38 07.1 %74 00,4 90.6
270  PGS8 09-JUL-87 23:50 *38 08.5 £74 02. % T4.5
271 PG59 10-JUL-87 00:18 *38 11.0 %74 06.3
272  PG6OD 10-JUL-87 00:35 *38 12.4 %74 08.2 69.2
273  PG61 10-JUL-87 01:01 %38 14.9 74 12,1}
274 PGH2 10-JUL-BT 01:30 =38 17.4 *74% 16.0 54.9
275  PGH3 10-JUL-87 01:55 %38 20.0 7Yy 19.2 uy,9
276  PG6Y 10~JUL-87 02:21 %38 22,4 ¥4 23.1 36.2
277 PG6S 10-JUL-B7 02:50 %38 24,4 *7y 28.4 33.9
278  PG66 10-JUL-87 03:15 %38 26.2 %74 28.9 37.8
279  PG6T 10-JUL=-87 03:45 %38 29,2 ¥4 32.6 38.1
280 PG68 10-JUL-87 0u:24 %38 32,8 *7U4 38,7 22.3
281  PGBY 10-JUL-87 Ou:59 %38 36.4 ®74 45,0 17.3
282  PGT0 10-JUL-87 05:36 %38 40.2 *74 51.0 27.6

37



STATION POSITIONS: CDR-4
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CHESAPEAKE BAY DATABASE (Version 1.00)
College of Harine Studies
University of Delaware
Newark, Delaware 19716

12 Noveaber 1983
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CONTENTS OF THE CHESAPEAKE BAY DATABASE

The CHESAPEAKE BAY DATABASE contains 337 records of discrete water }
collected on 3 oceanographic crufses during the summers i

paervations,
quality © 987. Each record contains 64 fields, listing the

of 1985, 1986, and 1
hydrographic, chemical, and biological data measured for each observation.

s written as the sequential ASCII file 'CHESBAY.t' on a

'The database 1
nd compatidble microcomputers

5 1/4 inch floppy disk for use with the IBM PC a
running under MS-DOS.

The database contains data from the following cruises:

Cruise Crulse Date

Number Name
39 CRO1 30 July - 4 August 1985
¥ CRO3 11 July - 21 July 1986
42 CROY 27 June - 10 July 1987

A printed listing of the data contained in the database 1s given in the
following report: Data from the CDR Cruises. University of Delaware
Oceanographic Data Report Number 6. November 1988,

Table 1 lists the order of occurrence of the 64 varlables that
constitute 1 record of the database. v

Each field in a record is ended by a carriage return (ASCII 13) followed
by a line feed (ASCII 10). There is no speclal delimiter which indicates the
end of a record, Blank fields (string or numeric) are indicated by a perliod ;

(ASCII 46).

String variables are not delimited by quotation marks, and several of the :
long Comment fields (the 64th field) contain commas. If a BASIC program is i
used to read the disk, the 'LINE INPUT#' statement, not the 'INPUT#'
statement, should be used.

The program 'READCHES.BAS' on the disk containing the CHESAPEAKE BAY
DATABASE is a GW-BASIC program which 1ists the data in each field for
successive records of the database, Because of the large amounts of data
involved, this program is slow in operation, but it will allow you to look at
the contents of the first few records and to compare them to the results of
any translation programs you use.

Most of the measured parameters in the database are associated with a
comment field which indicates special characteristics of the parameter. The
comment field, a single character, is the variable immediately following the
meazured parameter in Table 1. The comment field will usually be blank, but
it will contain a character if there is anything unusual about the variable.

62



The mathematical symbols '<' or *'>' in any comment fleld mean that the
true value of the parameter is less than or greater thap the value given.

A gquestion mark '?' in the comment field indicates that, although the
reported value is believed to be correct, there is some reason to doubt the
reported value, usually due to confusion about the sample identification
number ,

The letter 'C' in the temperature comment field means that the
temperature was taken from the CTD.

The letter 'C' in the salinity comment field means that the salinity was
taken from the CTD. The letter 'L' means that the salinity sample bottle
leaked; these samples may have been subject to evaporation during storage.
However, no difference was found between salinities marked with an 'L' and
those measured with the Neil Brown CTD., Therefore, salinities flagged with an
'L' are considered relliable,

The letter 'F' in a nutrient comment field indicates that the given
concentration was calculated with an assumed value of the calibration factor F
(=concentration of standard/absorbance of standard). '

Nutrients from cruise CRO1 were calibrated with standards prepared in
pure water and have not been corrected for salt effects. Nutrients from
cruises CRO3 and CROM were standardized by standard additions and need no
correction for salt effects,

Table 1. Variablea in the CHESAPEAKE BAY DATABASE.

Variable Parameter
Number

Cruise number

Cruise name

Station name

Sample depth (m)

Cast type

Date (mmddyy)

Time, 24 hour (hhom)
Latitude (degrees north)
Latitude {(minutes)
Longitude (degrees west)
Longitude {minutes)

-
O =3 N T RN e

-
-

12 Bottom depth (m)

13 Bottom depth comment

1% Salinity (%/,,)

15 Salinity comment

16 Cnloride {uM)

17 Chloride comment

18 Water temperature (°C)

19 Water temperature comment
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Table 1. Variables f{n the CHESAPEAKE BAY DATABASE {cont inued).

Yariable Parameter
Number

20 Dissolved sulfide (pM) '

21 Dissolved sulffde comment !

22 Dissolved oxygen (ug-at/l)

23 Dissolved oxygen comment

24 Oxygen saturation {percent)

25 pH (25°C, NBS scale)

26 PH comment

27 Alkalinity (pequivalents/l)

28 Alkalinity comment

29 Total dissolved inorganic carbon {uM)

30 Dissolved phosphate (uM)

N Dissolved phosphate comment

32 Dissolved nitrate (uM)

33 Dissolved nitrate comment

Yy Dissolved nitrite (uM)

35 Dissolved nitrite comment

36 Dissolved ammonium (uM)

37 Dissolved ammonium comment

38 Dissolved silicate (uM)

39 Dissolved silicate comment

30 Dissclved iodide (nM)

it Diasclved lodide comment

42 Dissolved {odate (nM)

a3 Dissolved fodate comment

44 Seaton, total suspended solids (mg/l)

45 Seston, total suspended solids comment

46 Chlorophyll-a (ug/1)

47 Chiorophyll-a comment

u8 Secchi depth (cm)

49 Secchi depth comment

50 Dissolved iron (ug/l)

5 Dissolved iron comment

52 Dissolved cobalt (ug/l)

53 Dissolved cobalt comment

54 Dissolved nickel {(ug/l)

55 Dissolved nickel comment

56 Dissolved copper (ug/l)

57 Dissolved copper comment

58 Dissoived zine {ug/l)

59 Dissolved zine comment

60 Dissolved cadmium (ug/1)

1 Dissolved cadmium comment

62 Dissolved lead (ug/l)

63 Dissolved lead comment i

64 Comment: This field has a maximum length of 199 characters
and lists anything unusual about the station or the

measured parameters,
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