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1. ABSTRACT
1.1 Program Objectives
The primary objectives of the Ecosystem Processes Component (EPC) of
the Maryland Chesapeake Bay Water Quality Monitoring Program are to:

1) characterize the present state of the bay (including spatial and
seasonal variation) relative to sediment-water nutrient exchanges and
oxyéen consumption and the rate at which organic and inorganic parti-
culate materials reaéh deep waters and the sediment surface.

2) determine the long-term trends that might develop in sediment-water

exchanges and vertical deposition rates in response to pollution control

‘programs.
3) ‘iﬁﬁegrate the information collected in this program with other elements
of the monitoring program to gain a better understanding of the
processes affecting Chesapeake Bay water quality and its impact on
living resources.
Measurements of sediment-water nutrient and oxyen exchanges are made on a
quarterly basis at four locations in the mainstem Bay, and at two key
location in each of three major tributary rivers (Patuxent, Choptank, and
Potomac). Vertical deposition rates are monitored at one mainstem Bay
location, in the central anoxic region. Measurements are made almost
continuously during the spring and summer periods, with a lower freguency
during the fall and winter. Activities in this program have been
coordinated with other components of the Maryland Chesapeake Bay Water
Quality Monitoring Program in terms of station locations, sampling

frequency, methodologies, data storage and transmission, reporting

schedules and data synthesis.




1.2 gustification
Recently, it has been shown that sediment-water processes and

deposition of organic matter to the sediment surface are major features of
estuarine nutrient cycles and play an important role in determining water
quality and habitat conditions, For example, it has been found that during
summer periods, when water quality conditions are typically poorest (i.e.
anoxic conditions in deep water, algal blooms), sediment releases of
nutrients (e.g. nitrogen, phosphorus) and consumption of oxygen are often
highest as is the réte of organic matter deposition to the deep waters of
the Bay. To a considerable extent, it is the magnitude of these processes

which determines nutrient and oxygen water guality conditiors in many zones

of the Bay. Ultimately, these processes are driven by inputs of organic.

matter and nutrients from both natural and anthropogenic sources. If water
quality management programs are instituted and loadings decrease, changes in
the magnitude of the processes monitored in this program will serve as a

guide in determining the effectiveness of strategies aimed at improving Bay

water quality and habitat conditions.




2. INTRODUCTION

During the past decade much has been learned about the effects of
nutrient inputs (e.g. nitrogen, phosphorus, silica), from both natural and
anthropogenic sources, on such important estuarine processes as
phytoplankton production and oxygen status (Nixon 1981; D'Elia et al.
1983). While our understanding is not complete, important pathwéys
regulating these processes have also been identified and related to water
quality conditions. For .example, it has been shown that annual algal
primary production and maximum algal biomass levels in many estuaries
(including portions of Chesapeake Bay) are related to the magnitude of
nutrient loading from all types of sources (Boynton et al. 1982a). It has
also been found that high, and at times excessive, algal production is
sustained through the summer and fall periods by the recycling of essential
nutrients which had entered the estuary previous to periods exhibiting

eutrophic characteristics., Similarly, sediment oxygen demand (SOD) has been

~ found to be related to the amount of organic matter reaching the sediment

surface and the magnitude of this demand is sufficiently high in many
regions to be a major oxygen sink (Hargrave 1969; Kemp and Boynton 1980).
The delay between nutrient additions and the response of algal
communities suggests that there are mechanisrﬁs Qhereby nutrients are
retained in estuaries, such as the Chesapeake, and can be mobilized for use
at later dates. Research conducted in Chesapeake Bay and other estuaries
has shown that estuarine sediments can act as both important storages and
sources for nutrients as well as important sites of intense oxygen
consumption (Kemp and Boynton, 1984). For example, during summer periods
in the Choptank and Patuxent estuaries, 40-70% of the total oxygen
utilization was associated with sediments and 25-70% of algal nitrogen

demand was supplied from estuarine sediments (Boynton et al. 1982b).




Processes of this magnitude have a pronounced effect on estuarine water
quality and habitat conditions. In terms of storage, sediments in much of
Chesapeake Bay, especially the upper Bay and tributary rivers, contain
large amdunts of carbon, nitrogen, phosphorus and other compounds. It
appears that a large percentage of this material reaches the sediments
during the warm periods of the year and that some portion is available to
regenerative processes and hence for continued algal utilization.
Mutrients, and other materials deposited or buried in sediments, represent

the potential "water quality memory" of the Bay.

2.1 Justification

Procésses associated with estuarine sediments have a considerable
influence on water quality and habitat conditions in the Bay and it's
tributaries. In a simplified fashion, nutrients and organic matter enter
the Bay from a variety of sources, including sewage treatment plant
effluents, fluvial inputs, local non-point drainage and direct rainfall on
Bay waters. It appears that dissolved nutrients are rapidly removed from
tlie water column via biological, chemical ané phiysical meclanisiis aind much
of this material then sinks to the bottom where it is remineralized. These
essential nutrients are then utilized by algal communities, a portion of
which in turn sink to the bottom, contributing to the development of anoxic
conditions and loss of habitat for important infaunal, shellfish and
demersal fish communities. The regenerative capacities and the potentially
large nutrient storages in bottom sediments ensure a large return flux of
nutrients from sedimenté to the water column and sustain continued
phytoplankton growth, deposition of organics to deep waters and anoxic

conditions typically associated with eutrophying estuarine systems.




It is within the context of this model that a monitoring study of
deposition, sediment oxygen demand and sediment nutrient regeneration has
been initiated. The rationale is that if nutrient and organic matter
loading to the Bay is decreased then the cycle of deposition to sediments,
sediment oxygen demand, release of nutrients and continued high algal
production will also be decreased. Since these benthic processeé are
important in influencing water quality conditions, changes in these
processes will serve as important indications as to the effectiveness of

nutrient control actions.

2.2 Objectives

' The primary objectives of the Ecosystem Processes Component (EPC) of

.the Méryland Chesapeake Bay Water Quality Monitoring Program are to:

1) characterize the present state of the bay (including spatial and -
seasonal variation) relative to sediment-water nutrient exchanges
and oxygen consumption and the rate at which organic and inorganic
particulate materials reach deep waters and the sediment surface.

2) determine the long-term trends that might develop in sediment wate.
exchanges and vertical deposition rates in response to pollution
control programs.

3) integrate the information collected in this program with other
elements of the monitoring program to gain a better understanding
of the processes affecting Chesapeake Bay water quality and its

impact on living resources.




3. PROJECT DESCRIPTION

3.1 Sampling Locations
3.1.1 General

Sampiing locations for both the sediment oxygen and nutrient exchange

study (SONE) and the vertical flux study (VFX) are shown in Figure 3-1.
Brief descriptions and exact locations of SONE and VFX stations are given
in Table 3-1 referenced to OEP station numbers. Four of the 10 stations
sampled.as part of the SONE study are located along the salinity gradient
in the mainstem Bay between Point No Point (north of the mouth of the
Potomac River) and Still Pond Neck (20 km south of the Susquehanna River
mouth). Two additional stations were located in each of three tributary
rive:_s_ (Patuxent, Choptank and Potomac), one in the turbidity maximum or
transition zone and one in the lower mesohaline region. The station
monitored as part of the VFX study was located in the mainstem of the Bay

in the central anoxic region (Fig. 3-1).

3.1.2 Justification of Station Locations

wocations of 30ONE stations (Fig.3-1 anC Tablie 3-1) were selected based on
prior knowledge of the general patterns of sediment-water nutrient and
oxygen exchanges in Chesapeake Bay. Several earlier studies (Boynton et
al. 1980, 1984 and Boynton and Kemp 1985) reported the following:
1) along the mainstem of the Bay fluxes were moderate in the upper Bay,
reached a maxima in the mid-Bay and were lower in the higher salinity
regions and, 2) fluxes in the transition zone of tributaries were much
larger than those observéd in thé higher salinity downstream portions of
tributaries. Hence, a series of stations were located along the mainstem
from Still Pond Neck in the upper Bay to Point No Point near the mouth of

the Potomac River. A pair of stations were established in three
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Fig. 3-1. Locations of SONE and VFX monitoring stations in the
Maryland portion of Chesapeake Bay.
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Table 3. Locations and descriptions of stations sampled as part of the Ecosystem Processes Component

|

|

Salinity

Bay Station Code Name General Latitude Total
Sediment Name (Nearent OEP Location & ; Depth, m Characteristics
Station) Longitude.
Patuxent Buena Bu. Vista 0.75 naut. mi N of ) 38°30. 96! 3-4 0ligohaline
River Vista (XDE 9401) Rt. 231 Bridge at Ab* 76°39.85
: Benedict, MD
St. Leonard St. Leo 7.5 naut, mi of upstream 38°22.74 6-7 Mesohaline
Creek (XDE 2792) of Patuxent River mouth 76°30.08
Choptank Windy Wind. HL 10.0 naut, mi upstream 38°41,43 3-4 0ligohaline
River Hill (NONE) of Rt, 50 bridge at 75°58,42 '
Cambridge, MD
Horn Horn, Pt. 4.0 naut. mi downstream 38°37.07 7-8 Mesohaline
Point (METS5.2) Rt. 50 bridge at 76°07 .80
Cambridge, MD
Potomac Maryland Md. Pt. 1250 yds. SE of buoy 38°21.,36 9-10 O0ligohaline
River Point (XDA 1177) R-18 77°11,52
Ragged Rag. Pt. 1.5 naut. mi WNW of 38°09,77 13-14 Mesohaline
Point (XBE 9541) BW "51B" 76°35.58 )
1 .
Chesapeake Still Stil. Pd. 700 yds, W of channel !ﬂ' 37°20.91Zﬁ ' g-1Q Oligohaline
Mainstem  Pond (MCB2.2) marker "41" ¥ 76°10.87
Buoy R-78 200 yds, NNW of channel 38°57,28 15-16 01igo-Meso
R-78 (MCB3.3C) buoy "78" 76°23.58 haline
Buoy? R-64 300 yds. NE of channel 38°33,60 15-16 Mesohaline
R-64 (mcB4,3C) buoy R-64 76°25.64
Point No Pt. No. Pt. 3.2 naut, mi E of 38°07,98 13-14 Mesohaline
Point (McB5.2) Pt. No Pt. 76°15,10

YSeconds of latitude and longitude are expressed as hundreths of a minute.
2Also serves as the VFX Station,



tributaries (Potomac, Patuxent, and Choptank), one being in the transition
zone and one in the lower estuary. In all cases station locations were
selected having depths and sediment characteristics representative of the
estuarine zone being monitored.

In a few instances (Patuxent stations and Choptank station at Horn
Point) SONE stations are not located exactly at the same site as other
Maryland Chesapeake Bay Water Quality Monitoring Program stations, although
they are close (£ 10 km). The prime reason for this is that there is a
considerable amount of benthic flux data already available from the SONE
sites selected in the Patuxent and Choptank and these data can be used by
the monitoring program. In all cases our starions and the OEP stations are
in the same estuarine zone.. Benthic fluxes have been found to be quite
constant over small spatial scales (710-20 km) given that measurements were
taken in the same estuarine zone (similar saliniti, sediments and depths)'
and hence this program retains a high degree of comparability with other
' program components (Boynton et al. 1982b).

TheAuse of sediment trap methodology to determine the net vertical
flux of particulate material is restricted to the deeper portions of the
Bay. In shallower areas local resuspension of bottom sediments is
sufficiently large to mask the downward fluxvof‘“new" material. Hence,
sediment traps are not a useful tool in the upper reaches of the mainstem
and in many tributary areas. The array (R 64; Fig. 3-l1) is positioned near
the center of the region experiencing seasonal anoxia to monitor the
vertical flux of particulate organics reaching deeper waters. This
location is close to, but does not exactly coincide with, OEP stations in
this area. Since sediment traps are fixed pieces of gear exposed to damage
and/or loss by commercial boat traffic, a location was selected not

regularly used by such vessels, but still close to the OEP station.




3.2 Sampling Frequency

The sampling frequency for the SONE portion of this program is based
on the seasonal patterns of sediment water exchanges observed in previous
studies cl)nducted in the Chesapeake Bay region (Kemp and Boynton 1980;
Remp and Boynton 1981; Boynton et al. 1982b; Boynton and Kemp 1985).

These studies indicated that there are several distinct periods over an
annual cycle including: 1) a period influenced by the presence of a large
macrofaunal community (spring-early summer), 2) a period during which
macrofaunal biomass is low but water temperature and water column metabolic
activity high and anoxia prevalent in deeper waters (August), 3) a period
in the fall when anoxia was not present and macrofzunal community abundance
low but re—establishing and 4) an early spring period (April-May) when the
spring phytoplankton bloom occurs, and water column nutrient concentrations
are high (particularly nitrate). Previous studies also indicate that
short-term temporal (day-month) variation in these exchanges is small but
that there are considerable differences in the magnitude and
characteristics of fluxes among distinctively different estuarine zones
(i.e. tidal fresh vs. meschaline regions). In light of thése results, the
monitoring design adopted for the SONE study involves quarterly
measurements, as described above, distributed in zones characteristic of
mainstem Chesapeake Bay and tributary rivers.

The selection of sampling frequency for the VFX (organic deposition)
monitoring program is governed by different constraints, although
cémpatible with SONE sampling frequencies. It appears that net
depositional rates are largest during the warm seasons of the year (April-
October) and considerably lower during w.inter periods (November—-March).
Resuspension of near-bottom sediments and organics in one tributary of the

Bay (Patuxent) followed a similar pattern (Boynton et al. 1982b; Kemp and




Boynton 1984). Bowever, there is some variability in warm season
depositional rates, due probably to algal blooms (of short duration; days-
week), variation in zooplankton grazing rates (week-month) and other, less
well described, features of the Bay. Given the importance of obtaining
inter-annual estimates of organic matter deposition rates to deep waters of
the Bay, sampling is designed to be almost continuous during the» summer
period (July-August), of shorter duration during the generally smaller bloom
periods of the spring and fall and only occasional during the low
productivity, low depositional period of the winter (December-March).
Direct measurements of organic deposition to Bay sediments is monitored 19
or more times per year. Vertical deposition rate measurements are
coordinated with SONE measurements in that sediment-water exchanges are
monitored at the end of each intensive VFX deployment period and also
coincide with other Monitoring Program sampling activities. The samplingv

schedule for the period July 1985 - June 1986 is shown in Table 3-2 for this

" component of the Monitoring Program.

5.3 Eield Methods

Details concerning methodologies have been described in the Ecosystem
Processes Component Study Plan (Boynton et al. 1984). The following
section provides an overview of field activities.
3.3.1 SONE Study

3.3.1.1 Wpater Column Profiles: At each of the 10 SONE stations,
vertical‘water column profiles of temperature, salinity and oxygen are
obtained at 2 m intervals from the surface to the bottom immediately prior
to obtaining intact sediment cores for incubation. Near-surface (+ lm) and
near-bottom (+ lm) water samples were also collected using a high volume

submersible pump system. Samples are filtered, where appropriate, using
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0.7 um GF/F filter pads and immediately frozen. Samples are analyzed for
the following dissolved nutrients and particulate materials: ammonium
(\H,"), nitrate (NO37), nitrite (NO,7), total dissolved nitrogen (DON),
dissolved inorganic phosphorous (P04"3), dissclved organic phosphorus (DOP),
silicious acid (Si(OH),), particulate carbon (PC), particulate nitrogen
(PN), particulate phosphorous (PP), chlorophyll-a and seston. -

3.3.1.2 Sediment Cores: Intact sediment cores are obtained at each
SONE station using a modified Bouma box corer. After deployment and
retrieval of the box corer, the plexiglass liner containing the sediment
sample is removed and visually inspected for disturbance. If the core
appears satisfactory it is placed in a holding stand prior to further
processing.

Three intact cores are used to estimate net exchanges of oxygen and
dissolved nutrients between sediments and overlying waters (Fig. 3-3).
Prior to beginning incubation, the overlying water in a core is replaced by
" bottom water to insure that water quality conditions in the core closely
approxixﬁates in-situ conditions. Gentle circulation of water is maintained
in the cores during the measurement period via the stirring devices attached
to the O, probes. The rate of circulation does not induce sediment
resuspension. The cores are placed in a dark.ene‘d water bath to maintain
ambient temperature. Oxygen concentrations are recorded every 15 minutes
and water samples (30 ml) are extracted from each core every 30 minutes over
the 2-5 hour incubation period. As a nutrient sample is extracted from a
core, an-equal amount of ambient bottom water is added. One additional
sample of bottom water is incubated and sampled as described above and
serves as a water blank. Water samples are filtered, immediately frozen and

later analyzed for NH4+, m3', mz_, POZ3 and Si(OH)4 concentrations.
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Nutrient and oxygen fluxes are estimated by calculating the mean rate of
change in concentration over the incubation period and then converting the
volumetric rate to a flux using the volume:area ratic of each core.

3.3.1.3 Sediment Profiles: At each SONE station an intact sediment
core is obtained and Eh measurements immediatély made at 1 cm intervals to a
depth of about 10cm. Once a year sediments are sampled for vertical
distribution of both dissolved and particulate nutrient concentrations and
water content. For these measuremnts several intact sediment cores are
obtained at each station using the Bouma box corer. Sub—cores are taken and
sliced at lcm intervals to a depth of 5cm and a slice at 10 cm is also
taken, Samples are analyzed for water content, particulate carbon (PC),
nitrogen (PN), phosphorus (PP), NOj, NO5, NO3, PO;° and Si(OW),
concentrations.
3.3.2 SONE Methods Evaluation: In-situ Chambers vs. Shipboard Cores

Many of the previous investigations of oxygen and nutrient fluxes
across the sediment-water interface in Chesapeake Bay and other coastal
waters were conducted using enclosure chambers deployed in situ (e.g.,
Boynton et al. 1980; Kemp and Boynton 1984; Boynton and Keﬁp 1985), While
these in situ chambers have the advantage of causing minimal disturbances
of sediments, they require the deployment ship to remain on station during
the entire incubation (usually 3-6 hours). Such experimental systems would
be impractical for use in monitoring program (such as this OEP study) which
includes ten stations, the extreme locations which are separated by more
than 200 km ship "steaming” distance. Hence, the present program has
developed an alternative method which involves shipboard incubation of
intact sediment cores, allowing ship transit between stations while flux

measurements are being made on previously collected cores.
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Figure 3-3. Schematic diagram of -the incubation chamber used
in SONE Program.
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Questions have been raised concerhing the relative abilities of the
two methods (in situ chambers vs intact cores) to obtain é;listic measures
of sediment interface fluxes. In addition, it was anticipated that
measureménts made in the current OEP program with intact cores could be
compared‘with those made previously at the same stations using in situ
chambers. Thus, it was decided that (in conjunction with a Maryland Sea
Grant Project) simulﬁéaneous measurements by the two methods would be made
at selected stations and dates. Triplicate measurements were made by each
method; SCUBA divers assisted in deployment of chambers. Comparison
studies were conducted in May at Dares Beach (CP2) and in August at R64
(CP3) and Dares Beach, and both oxygen and ammonium fluxes were monitored.

. No significant differences in measurements with the two methods were
detected (p < 0.05) for sediment oxygen demand (SOD) in spring and summer
at CP2, although mean rates were 5-10% lower with cores (Table 3-2% No SOD
was measured at CP3 where bottom waters were anoxic or hypoxic. Rates of
ammonium regeneration in spring at CP2 were about 30% lower (significant at
p <0.05) with cores compared to chambers. Ammonium fluxes measured in
August by the two methods were nearly identical both at CPi and CP3. From
these data we would conclude that there is no consistant pattern of
difference between oxygen and ammonium fluxes measured by cores versus
chambers. Variances associated with these measurements (10-20% of mean)
make it impossible to detect small differences (< 20%) without further
studies. Previous reports of similar comparisons between cores and chambers
fér SOD are somewhat inconsistent, and Pamatmat (1977) concludes that there
is no inherent difference in the measurements. Similar method compariéons

for ammonium fluxes are not available in‘the literature.
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‘Table 3-2. Comi:a.rison of sediment-water flux measurements of oxygen and

ammonium using shipboard incubated cores versus in situ
incubated chambers. *

Oxygen Flux # Armonium Flux
_ Date Station (g0, m? g3 (umol N m 2 b3y
(1986) Cores  Chambers Cores Chambers
I : 22 May Cp2 T 1.18 1.32 163 - 238
) ' + 0.34 + 0.06 + 28 + 34
14 Aug CP3 0 0 641 585~
+ 57

T15Aug CR2 1.52 1.64 331 340

+ 0.25 £ 0.27 + 56 + 35

25 Aug CP3 0 0 721~ 734

+ 68

Given are means of three replicates + one standard deviation.

L1

Uxygen was r.ot present wt bottom waters at Station CP3 on Auyust
dates.

Only one replicate available.




3.3.3 VEX Studv

At the VFX station, a water column profile of temperature, salinity
and oxygen is obtained at 2 m intervals from the surface to the bottom to
characterize general features of the water column. Water samples are also
collected at 5 discrete depths using a submersible pump system. Routinely,
a sample is taken from near-bottom and near-surface waters, and the
remaining three distributed such that one is just above, one just below and
one at the pycnocline, Samples are analyzed for particulate materials
including PC, PN, PP, chlorophyll-g and seston. These data provide
descriptions of the particulate matter field at that moment and are useful
in evaluating results developed from sediment trap collections.

. 3.3.3.1 Sediment Sampling. During each VFX monitoring cruise a
surficial sediment sample (surface lcm) is obtained using either a Van Veen
grab or the Bouma box corer. Sediment samples are later analyzed to
determine PC, PN and PP concentrations and chlorophyll-a content..
Subsamples are also examined to determine the composition of surficial
sediment particulates (e.g. algal species, zooplankton fecal pellets, etc.)

3.3.3.2 VFX Sampling. The sampling device used to dévelop estimates
of the vertical flux of particulate materials is comprised of a lead or
concrete anchor-weight (200 kg) connected to a stainless steel wire (0.8 cm
diameter) which is maintained in a vertical position through the water
column by a sub—-surface buoy (45 cm diameter; 40 kg positive buoyancy). The
sub~surface buoy is tethered to a surface marker buoy by wire cable
(?ig. 3-4), Collecting arrays are attached at about 5, 9 and 14 m beneath
the water surface to obtain estimates of vertical flux of particulates from
the surface euphotic zone to the pycnocline, flux across the pycnocline to
deep waters and flux of materials associated with the near-bottom which

includes local resuspension of sediments as well as net deposition.
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The sediment trap string is routinely deployed and retrieved using

CEES research vessels. Normal sampling periods last 1-2 weeks. At the end
of a sampling period, collecting cups are retrieved either by SCUBA
equipped divers or by hoisting the entire array to shipboard. In either
case, cups are not capped prior to retrieval. New cups are then attached,
fouling organisms removed from the frames and the array 1owered back into
the water.

The contents of a collecting cup are removed and aliquots taken for
determination of PC, PN, PP, chlorophyll-a and seston concentrations.,
Additionally, a 10 ml sample is preserved using a modified Lugol's solution,
and later examined to determine characteristics of collected particulate
material (e.g. algal speciation, zooplankton fecal pellets, etc.).

Particulate material concentrations in sampling cups are converted to
vertical flux to the depth at which the collecting cup was suspended by
consideration of the cross—sectional area of the collecting cup,

' deployment time and sample and subsample volumes. Further details
concernihg this monitoring program are provided in Boynton et al. (1885).
3.3.4 Chemical Analyses

In brief, methods are as follows: Nog, KDE, NHZ and POZ3 are measured
using the automated method of EPA (1979); diésolved organic phosphorus
(DOP) analysis uses the digestion and neutralization procedure of D'Elia et
al. (1977) followed by DIP analysis (EPA 1979); silicious acid is
determined using the Technicon Industrial System (1977) method; dissolved
organic nitrogen (DON) analysis follows the method of D'Elia et al. (1977);
PP concentrations are obtained by acid digestion of muffled-dry samples
(Aspila et al. 1976) while PC and PN samples are analyzed using a model
240B Perkin—-Elmer Elemental Analyzer; biogenic silica is measured using the

method of Paasche (1973); methods of Strickland and Parsons (1972) and
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Figure 3-4  Schematic diagram of sediment trap used in
VFX momtomng
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Shoaf and Lium (1976) are followed for chlorophyll a analysis; total
suspended solids determination uses the gravimetric technique of EPA
(1979).
3.3.5 Algal Identification

Identification of particulates is accomplished by microscopic
examination. Phytoplankton samples are allowed to settle for 3 6r more days
prior to concentration and subsequent analysis. Net plankton (<40 u on
longest axis) and nannoplankton are counted using the random field technique
(Lund et al. 1958; Venrick 1978), which requires a minimum of 10 fields to
be enumerated with 200 cells or more present. This random field technique
is done at 200x magnification, with species identification confirmation at
400x as required. Following the identification of more than 200 cells via
random field analysis, a 100X scan is made of the entire settling chamber to
identify the large net forms and rare species present. Algae are ,identified

to species where possible. Additionally, non-algal particles are also

 examined and identified (i.e. zooplankton fecal pellets, cysts, skeletal

fragments) to further characterize the composition of depositing materials,

3.4 Level I Analysis:
3.4.1 SONE Study
Level I interim reports include tabular listings of all variables
measured. At each SONE station, sediment Eh, net sediment-water nutrient
and oxygen flux, surface and bottom water dissolved nutrient concentrations
and vertical profiles (2m intervals) of dissolved oxygen, temperature and
salinity are reported. Summarly statistics (means, standard deviations)

are provided for nutrient and oxygen flux data.
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3.4.2 YEX Study

Each Level I report includes tabular listing of all variables
measured. Specifically, at each VFX station deposition of particulate
materialé to collection cup depth, characterization of surficial sediments,
particulate material concentration in the water column and vertical
profiles (2m intervals) of dissolved oxygen, temperature and salinity are

reported.

4. HISTORICAL PATTERNS of SOD and NH, FLUX
4.1 Data Avajlability

Measurement of oxygen and ammonium fluxes across the sediment-water
interface were initiated in 1978 at stations in the Patuxent River
esﬁuéfy. This research which was supported by Maryland DNR/PPSP,
continued through 1980. Two cruises supported by Sea Grant in 1983 and
1984 puctuated the period between early DNR studies and the current OEP
monitoring program which has continued since 1984. Two Patuxent River
stations have been sampled during this period: Buena Vista is located in
the upper estuary near Chalk Point; 5t. Leonards Creek is lucated closer
to the estuary's mouth. Measurements at sites in the open Bay and
selected tributaries in 1980 and 1981 (supported by US EPR) can also be
compared to recent OEP data. In this section, we examine these data for
historical trends which may be relevant to the monitoring effort.
Although the earlier measurements were made using in situ chambers as
opposed to the intact cores used in the OEP monitoring program, direct
comparisions of these th methods in 1986 revealed no consistent
differences (see Section 3.3.2). Thus, for the present analysis, it is

assumed that the two methods are comparable.
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Fig. 4-1. Annual patterns of water temperature, sediment oxygen demand (SOD)
and ammonium regeneration from sediments for Buena Vista station
in the Patuxent River estuary between 1978 and 1986, Given are
mean standard deviations for three replicate rate measurements
(only one replicate ammonium flux in 1978).




4.2 Ppatuxent River Patterns

At the Buena Vista station, patterns of SOD and ammonium
regeneration were relatively distinct in the earlier period (1978-1980)
with annﬁal maxima occuring in mid July and late August, respectively
(Fig. 4.1). In the more recent period (1983-1986), rates appear to be
lower with seasonal peaks occuring about two months earlier in late April
and mid June, respectively. In addition, the range of rates observed in
a given month is much greater for the recent period. It is difficult to
statistically compare these data sets because measurements were made on
different dates. However, if data are arbitrarily grouped into four
periods (Apr.— May; June - July; Aug. - Sept.; COct. - Nov.), general
comparison can be made. In this way, we find that SOD value in the OEP.
data were significantly lower from June through November, while ammonium
fluxes were lower in the Aug. - Sept. period. The overall trend ig
highlighted in Fig. 4-2 where the ranges of rates in the two time periods
are outlined.

There are no striking differences in SOD and ammonium fluxes between
the two time periods at the St. Leonards Creek station (Fié. 4-3); however,
substantially fewer data are available for comparisons at this station.
There is a suggestion of the same trend as noted for Buena Vista here,
but it is less pronounced, perhaps, in part, because of insufficient

measurements and the absence of data before 1980.

4.3 Ppotential Factors Regulating Flux Patterns
These changes in mégnitudes and seasonalities of sediment-water
fluxes in the Patuxent estuary over the decade 1978-1986 may be responses
to alternations of both temperature and river flow patterns between the

beginning and end of this period. Seasonal temperature differences

18




SOD, g0, m-2d-"

NH} REGENERATION, umol Nm-2h-"

Fig. 4-2.

BOTTOM
TEMPERATURE, °C

600+ 1978-1980 -

400

200

. BUENA VISTA

W
O -
¥

TEMPERATURE" -——

N
o
L]

-t
o)
¥

~

0 2 § 1 | ! ) | | L ' 1 1
SEDIMENT OXYGEN DEMAND '

H
T

1883-1886 /-
0 1 i ] ! ! ] 1 1 J
AMMONIUM REGENERATION

Annual patterns of mean water temperature and ranges in SOD

and ammonium regeneration at Buena Vista for the two periods:

1978-1980; and 1983-1986 (see Fig. 4-1).




ST. LEONARDS CREEK

. TEMPERATURE
o 30 -
) ODe
T [
1l
) od A
=2 20" - -
2 - » o 1980
i . 4 0 1981 o
L i a ® 1983 i
s 01 ® 1984-5.
L
o A 1986
T SEDIMENT O, DEMAND ]
o 2 S
T . |
2r Q 1 -
o #\¢ %}
- o .
. A
= 1 ¢ -
% ' .
O I | ! [ L M|
- i NHZ REGENERATION
R =t
& 400} 9 -
E .
: ot 3 -
=4 ﬁ ¢
> - -
X 200( #
s ) |
+Iv B 4 * +_
< O ! # 'é 1 1 ! ! il ‘
A M J J A S O
CALENDAR MONTHS
Fig. 4-3. Annual patterns of water temperature, sediment oxygen demand

(SOD) and ammonium regeneration from sediments for St. Leonards
Creek station in the Patuxent river estuary between 1980 and
1986. Given are mean standard deviations for three replicate
rate measurements,.




between two periods are consistent with seasonal differences in sediment-
water fluxes, where spring temperatures and rates were both higher in
more recent periods while summer values were higher in the earlier years o \/
(Fig. 4-2). However, these temperature differences (ca. 2(!2:) are not
sufficient, per se, to explain the changes in fluxes at Buena Vista. For
instance, assuming a 010 of 2.0 (Nixon 1981), we would expect a decrease
in summer ammonium fluxes of about 20% rather than 60% as observed
(Fig. 4-2).

Anmial mean flow of the Patuxent was substantially higher from 1978-
1980 (ca. 520 cfs) compared to the 1983-1985 period (ca. 380 cfs). This is
consistent with the fact that annual mean values of SOD and zmmonium
regeneration at Buena Vista were also greater in the earlier period
(Fig. 4-4). This correlation is consistent with with a simple conceptual
model which postulates a direct chain influence, where river flow delivets
nutrient inputs which support plankton production, some of which is
deposited to the sediment surface, thereby fueling SOD and NH+4
regeneration (e.g. Boynton et al. 1982b). The observed seasonal shifts,
however, would not necessarily be predicted from this model. In fact, data
presented by Cory (1974) for primary production in the Patuxent near Buena
Vista indicate the opposite response to increased nutrient loading (from
sewage effluents), where the time of maximal rates shifted from spring to
summer. River flow, however, also peaked 3 months earlier in the 1978-1980
period compared to 1983-1985 (Fig. 4-4), and in combination with the
temperature differences, might account for the seasonal shift in fluxes.
This explanation would require a 3-4 month lag between time of peak river
flow and peak sediment-water fluxes, which is consistent with the previously
described scheme relating nutrient inputs, productivity and sediment-water

fluxes (Kemp and Boynton 1984).
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4.4 Sediment Flux Patterns in the Bay and Lower Iributaries

Compar ing summer (Aug) and spring (May) rates of SOD and ammonium
regeneration for stations in the open Bay and tributary months between
1980-1981 and 1985-1986, we find differences parallel to those discussed
above for the Patuxent (Fig. 4-5). As in the Patuxent, summer ammonium
fluxes in 1985 were higher (significantly at 3 of 4 stations) than in 1980,
while spring fluxes at the later date (1986) were similar or lower than
those in 1981. SOD fluxes were significantly higher in both summer and
spring of the earlier period, although the differences were less pronounced
in May (Fig. 4-5). Annual peak flows of the Susquehanna River (Fig. 4-6) were
almost twice as high in 1980 and 1981 than ir 1985 (1986 data not yet
available). Once again, this suggests a direct relation between river flow
and sediment-water fluxes, as mediated by nutrient inputs and plankton
production (Boynton et al. 1982). Effects of river flow other than

nutrient delivery may also be operational here. For example, increase

 stratification assoicated with high river flows may also enhance cross-bay

circulation and benthic-pelagic coupling (Malone et al. 1986).
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5. CHARACTERISTICS OF SEDIMENTS, SESTON AND PARTICLE FLUX
AT STATION R-64 (VFX MONITORING)

5.1 Seasonal Patterns of Deposition

Fluxes of particulate organic and inorganic materials to the depth of
collecting cups at a mid-Bay station (R-64) are shown in Figure 5-1. In this
figure portions of three years of monitoring data are shown and coded as
follows: 1 = July-December, 1984; 2 = February-October, 1985; 3 = January -
June, .1986. The measured flux (y - axis) is plotted against Julian day (x -
axis) fc;i: all three yearé. As a point of reference, Julian days 90, 180 and
270 correspond approximately to 1 April, 1 July and 1 Octdber, respectively.
Note also that the y-axis scales differ among panels in some cases

There were several strong seasonal patterns evident in the depositional
dat;a; ) During 1985 and 1986 there appeared to be a major depositional evént
over prolonged periods during the spring of both years. For example, in 1985
deposition rates began to increase in early March, reached a peak of about
1.2 ng'zd" 1 in early May and then declined rapidly in June. A very similar
pattern was evident in 1986, with some shifts in magnitude and timing of the
spring event. We suspect that high and sustained spring deposition rates are
due to the sinking of the spring phytoplankton bloom, much of which appears
to be ungrazed by the zooplankton. This pattern has been repeatedly observed
in other coastal and estuarine systems (Smetacek, et al. 1978; skjoldal and
Lannergren, 1978; Peinert et al. 1982; Davies and Payne, 1984).

In contrast, summer deposition rates were erratic. For example, in mid-
summer (1985) deposition rates to the middle cups ranged from about 0.45 -
1.2 <_:;Cm"2d"l within a 25 day period. Similarly variable patterns were
observed in the summer of 1984 as well. - It appears that this pattern is the
result of sinking of phytoplankton blooms, the nutrient requirements of which

were probably supported by aperiodic 'upwelling of nutrient-rich deep waters
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Figure 5-1.  Summary of estimates of vertical deposition of particulate
materials (Seston, PC, PN and PP) to surface, middle and
bottom water collecting cups at Station R-64 (see Fig. 1-1
for station location). Data on the panels are coded by year
as follows: 1=1984; 2=1985; 3=1986. Deposition rate data
for 1985 are connected by solid lines. Note that y-axis
scales differ between depths for some variables. As a point
of reference, Julian days 90, 180, and 270 are roughly

equivalent to April 1, July 1 and October 1, respectively.




during the suminer (Malone, et al. 1986; Tuttle, et al., 1986). Thus, a part
of the picture which emerges relative to deposition is one wherein there is a
substantial and sustained spring event, largely supported by phytoplankton
productioh based on "new nutrients" (Dugdale and Goering 1967; Kemp and
Boynton 1985). The erratic summer deposition pattern reflects aperiodic
boom and bust cycles of phytoplankton communities. In summer, nutrient
requirements of the phytoplankton are largely supplied by recycled
nutrients, a portion of which comes from sediments and a portion from

water column recycling. We suggest that blooms occur whenever
meteorological events (especially strong winds) cause nutrient enriched
deep water to mix upward into the euphotic zone. These blooms then last
until_hutrient stocks are exhausted. Until the next upwelling event,

lower levels of primary production prevail in the upper mixed layer.

This production is supported by rapid in-situ nutrient recycling. .The

rapid bloom—and-crash nature of summer phytoplankton production is

therefore responsible for random-looking peaks and dips in the summer

record of organic matter deposition.

5.2 Seasonal Patterns In Sediment Characteristics

We have summarized in Fig. 5-2 the 3-year seasonal patterns of
particulate carbon (PC), particulate nitrogen (PN), and particulate
phosphorus (PP) in the surficial sediments (top lcm at Station R-64 (Fig. 5-2
a,b,c). While there is a good deal of scatter in these data, several
patterns appear to be fairly clear. First, an obvious and strong increase
in the percenta}ge of PC<and PN at the sediment surface occurred briefly
during the summer period of 1984. PC concentrations increased from about 2.9
to almost 3.8 percent of dry weight from July to August and then declined to

about 2.5 percent by the beginning of October. A similar pattern was
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evident for PN. Peaks in PN and PC content of surficial sediments parallel
reasonably well periods of heavy deposition during the summer of 1984. 1In
1985 and 1986 the signal in PC and PN content in surficial sediments was
somewhat‘different: concentrations were generally fairly low during the early
spring, increased dramatically during the late spring and early summer and
then declined substantially during the late summer and early fall. These
patterns are reasonably similar to the patterns observed in deposition (Fig.
5-1) with some time lag involved. There seems to be little seasonal pattern
in the PP content of surficial sediments at station R-64 in contrast to the
patterns seen for PC and PN. For example, the lowest value in two and one~
half years of monitoring was ebout 0.047% and the highest was about 0.070%.
Additional insights can be gained with regard to the fate of deposited
organic material by examining the composition ratio of organic material in
surficial sediments. Ratios of PN:PC, PP:PC and PP:PN for the ent;re
monitoring period are shown in Fig. 5-2 d,e,f. The diagonal solid line in
each diagram represents the expected composition ratio for healthy
phytoplankton (Redfield Ratio, PC:PN:PP = 106:16:1, atomic). The PN vs. PC
plot (Fig. 5-2d) indicates a substantial and consistent loés of PN relative
to PC in the sediments at all seasons during all three years examined. A
similar, although not as strong, pattern is evident in the PP:PC ratios (Fig.
5-2e). These data suggest that there is preferential loss of both nitrogen
and phosphorus relative to carbon in the sediment. Finally, the ratio of
PP:PN (Fig. 5-2f) suggests a relative enrichment in PP relative to PN in
these surficial sediments, although this relationship over the monitoring
period has considerable scatter associated with it. Overall, examination of
these data suggest that nitrogen is preférentially lost from these sediments

relative to both carbon and phosphorus. These findings are consistent with




earlier work by Kemp and Boynton (1985) in this area of the bay. They found
good correspondence between the composition ratios of surficial sediments and
the magnitude of sediment water exchanges of nitrogen and phosphorus
compounds. |

5.3 Relations Between Water Columm Particulates and Depositing Materials

In examining the characteristics and magnitude of depositihg

particulates it is of interest to examine and relate the characteristics of
deposited material to the characteristics of particulates in the water
column. We have summarized composition ratios for water column particulates
in the vicinity of the surface, mid and bottom collecting cups for the entire
monitoring period in Figure 5-3. 1In this diagram solid diaconal lines again
represent the Redfield Ratio indicating expected composition ratios of
phytoplankton communities. In some of the panels there are groupings of data
surrounded by dashed lines, these lines serving to indicate data clusters. and

have no statistical basis. A number of interesting patterns emerged. In

~ brief, PN:PC ratios of particulate material throughout the water column

rather c'losely approximated the Redfield Ratio in all seasons examined and in
surface mid and bottom waters. We infer from this that the water column
particulate field comprises considerable organic material (either
phytodetritus or living phytoplankton) which bon'an average appears derived
from a nitrogen-replete phytoplankton community.

In sharp contrast to these results, composition ratios of PP:PC and
PP:PN show rather distinct seasonal or annual departures from the Redfield
Ratio. For example, in the surface and middle regions of the water column
(and to a lesser extent in deep waters) there are indications that
particulate material during the summer of 1984 was either sufficient or rich
in PP relative to PC. However, during the spring of 1986 there were

indications that particulate materials in mid- waters were deficient in PP
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relative to PC. At times this deficiency was very pronounced. This pattern
also occurred in bottom waters but large deviations were damped out.

The pattern for PP:PN ratios is consistent with the PP:PC ratios in that
during the summer of 1984 there was an indication of sufficiency or
enrichment in PP relative to PN while in the spring of 1986 there were
indications (and at times strong indications) of P deficiency in particulates
relative to nitrogen. This pattern was observed in surface, mid-depth and
bottom waters. |

In summary, it appears that changes in the nutrient characteristics of
the particulate field were dominated by strong annual or seasonal variability
in phosphorus abundance or availability. When the remainder of the 1986 data
is» “ahé-lyzed, we may be bettér able to resolve what appear to be strong
departures from the expected Redfield Ratio. Finally, the particulate data

reported here should be compared with the dissolved inorganic nitrogen and

~ phosphorus data being collected by the Office of Environmental Programs Water

Quality Monitoring Study. When this is done we will be better able to trace
cnanges in nutrient abundance as dissolved cumpounds are taken up oy
phytoplankton and transformed into depositing material.

We have further examined the qualitative natﬁre of sinking particles by
examining the composition ratios of particulates collected in sediment trap
cups (Fig.5-4). Regardless of the year or season, the PC:PN ratio of
material collected in surface, mid-water, and bottom sediment trap always
closely approximated the Redfield Ratio. In this regard the sinking material
appeared similiar to the composition of particulates suspended in the water
column. The PC:PP ratio for collected particulates, particularly
those collected in bottom cups, consistently resembled the Redfield

Ratio in sharp contrast to the considerable scatter observed in the PC:PP
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ratio of particulates in the water column. PP:PN ratios revealed a similar
pattern. There was some scatter associated with mid cup collections and some
indication of lower concentrations of PP relative to PC,

Thus, the picture that emerges here is that in spite of considerable
variability in the concentrations and elemental composition of suspended
particulate matter, the material collected in the sediment traps appears to
be living phytoplankton or phytoplanktonic debris. The elemental ratios of
sedimenting material closely approximates that expected of healthy
phytoplankton communities, Similar patterns have been reported for other
estuarine systems (e.g. Hargrave and Taguchi 1978), and several explanations
for the observed element ratios appear possible. The first involves the
sampling schemes used to collect these data. Suspended seston was filtered
from discrete water samples while the sediment traps integrate the downward
flux of particulates over time (4-14 days) and space. It is known that wéter

column characteristics can change on time scales of hours to days (Malone et

- al,, 1986) and hence considerable variability in particulate material

composition ratios might be expected. However, the compositional differences
between suspended seston and sedimented materials were rather consistent.
Simple variability in the composition of water column particulate material
does not provide a very satisfactory explanatiori. A more satisfactory
explanation for the observed differences between the elemental composition of
seston and sinking material is that most of the deposited material is not a
simple or constant fraction of particulate material in the water column.
Rather, it appears that most sedimentating particulates appear to be derived
from healthy phytoplankton.

In the middle sections of Chesapeake Bay it appears that phytoplankton
production is the prime source of organic materials for heterotrophs in the

water column and sediments (Flemer 1970). Given this we would expect that
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the majority of organic particles collected in the sediment would be composed
of phytoplankton. During some periods of the year it seems likely that
depositing material is largely composed of living phytoplankton while at
other times phytodetritus comprises the bulk of sedimenting material. One
approach to this question is to compare PC:Chl ratios of particulate matter
in the water column and in sediment trap cups (Figure 5-5). Several
reasonably clear patterns are evident in these data. First, in surface
waters éhere were several periods when the PC:Chl ratio was particularly low
indicating predominence of living phytoplankton over phytodetritus. For
example, in surface waters at R-64 during the spring bloom in 1985 and 1986,
PC:Chl ratios were generally less than 100. During the summer of 1984 and the
late épring—early summer of 1985, PC:Chl ratios were considerably higher;
indicative of algal detritus (e.g., Chervin et al. 1981). The PC:Chl ratios
in sediment trap collections followed a similar pattern: early spring
deposition seemed to be composed of largely intact phytoplankton cells while
at other times of the year, particularly during the summer of 1984, it
appears that material sinking from the euphotic zone was la.gely composed of
phytodetritus and zooplankton fecal pellets. Qualitatively similiar patterns
of deposition have been reported for other coastal areas (Hargrave and
Taguchi, 1978; Smetacek, et al., 1978; Smetacek and Hendrikson, 1979;
Smetacek, 1980; Hargrave and Taguchi, 1978).

There were additional spatial and depth-related patterns evident in
PC:Chl ratios of suspended seston and sinking particulate matter. For
example, in surface watérs there were several periods when PC:Chl ratios were
a good deal less than 100, indicative of. healthy phytoplankton communities.
The PC:Chl ratio in mid-waters were never below 60 and frequently in excess

of 150. 1In bottom waters ratios less than 100 were rare and frequently the
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ratios were in excess of 200. An even stronger vertical pattern in PC:Chl
ratios is evident in collecting cups. These observations indicate
considerable processing of algal material as it sinks through the water

column towards deeper waters and the sediment surface.
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6. SEDIMENT OXYGEN DEMAND AND NUTRIENT FLUXES

Sediment-water exchanges of dissolved oxygen and inorganic nutrients

" (SONE Monitoring) were determined four times per year (spring- fall) at each

of ten s{:ations in the Maryland portion of Chesapeake Bay. Station locations
and flux'measurement procedures were described earlier (Section 3). As
presented here, each flux measurement represents the mean of three replicate
determinations. On occasion the results from a sediment core did not meet
our quality-control criteria, and these data were excluded from the means.
The data collected for all individual benthic fluxes are given in Appendix
Table 4 and 5.

The data presented here were collected during the first two years of OEP

-Monitoring, from August 1984 to June 1986 (SONE Cruises 1-8). We therefore

have eight sets of mean flux data for each SONE station. While it is too
early in the monitoring effort to discern long-term trends in these data,
fairly strong patterns have emerged in: (1) the magnitude of spatial and
temporal variability of SOD and nutrient fluxes; (2) environmental factors
regulating sediment-water exchange dynamics; (3) stoichiometric relationships
(element ratios) in the net fluxes of oxygen and inorganic nutrients. The
most significant finding to date, however, is strong evidence supporting our
hypothesis concerning the coupling between benthic fluxes and the rate of

deposition of organic matter in the mainstem bay.

6.1 Temporal and Spatial Patterns in Benthic Fluxes of Oxvgen and Nutrients
Benthic fluxes of oxygen and dissolved inorganic nutrients at SONE
stations exhibited considerable within-station and between—-station
variability (Fig. 6-1, a-f)., Variability in fluxes from replicate sediment
cores at individual stations was generally small (Table 6-1 and Section 3 on

Core vs., Dome Comparisons), and the within-station variability, averaged over
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Figure 6-1.
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Table 6-1.
measuraments. Data are from SONE 8 (June, 1986).

Fluxes (X + S.D.)

Representative means and standard deviations [ + SD.) from triplicated flux

29% 2070

(g O 2dL) (ol m2hL)
STATIONS S el Ny o ey g oS o
st. Leonard -2,95+0.19 & 1255 + 38,563 21.59 + 2,22 \0 1,15+ 1.62 3825 +122.59
Buena Vista -2.57 + 0.57 1v 413 + 41.20 © 57.18 + 5.46 1 36.15+7.49  649.6 + 24.09
Horn Point —2.73 + 0.32 v 242,84+ 34,40 ¥ 33.15+ 4.21  4,02+1.26 78L.3 + 40.57
windy Hill g:é.%g%z.m 30 361 + 78,821 6.55+53.33 18.79+7.25 467.2 +140.23
Ragged Pt. - 98F .87 3% 596.36 £ 231.25 3 516 + 3.65 27.35+8.40  409.5 + 68.55
Maryland Pt. -1.92+ .26 J 119.62+ 12,130-49.4 + 1.25  2.51+1.90 333.96 + 19.98
. Point No Point -.68+ .15 11 162,36 + 3.04 v -.66+ 3.36  4.23+0.97 458.1 + 32.71
R-64 -0.37 + 0.17 4o 4451 +102,471%-47,15+ 7.59  91.14 + 24,28 704.28 + 160.99
R-78 -1.16 + .24 2! 338,8 + 13.154-66.59 + 14.03  52.12+11.80 412.6 + 90.67
Still Pond -1.94 + .48 1 96.38+ 43.054% 6,76 + 1.39  5.54 + 2.34 158.97 + 86.53



the two-year period, was remarkably uniform (Table 6-2). These findings
suggest that measurement errors were a minor and consistent component of
total variability in the measured fluxes. The degree of seasonal and site-
related variability encountered during SONE monitoring, although large, is
entirely consistent with previous measurements of sediment-water fluxes in
Chesapeake Bay (Boynton and Kemp 1985) and other temperate estuaries (Nixon
et al. 1976; Callendar and Hammond 1982).

In the following discussion several levels of aggregation are employed
to examine spatial and time-dependent patterns in the benthic flux data:
"mean station flux" refers to the average of all flux measurements made over
the two—-year period at an individual station; "mean monthly flux" refers tc
the béywide flux during a particular month averaged over all ten stations,
The most aggregated level ("mean location flux™) refers to the average of
all fluxes made during the two-year period at one of three groups of

stations: (1) Upper Tributary Stations (Buena Vista, Windy Hill, Maryland

Pt.); (2) Lower Tributary Stations (St. Leonards Creek, Born Pt., Ragged

Pt.); and (3) Mainstem Bay Stations (Pt. No Pt., R-64, R-78). The upper
bay region (Still Pond) was separated from the other mainstem stations
and treated as a fourth group (comprising of only one station) because the
characteristics of this region, (depth, sedimen£ composition, and redox

regime) are quite unlike those found in the deeper mainstem bay.

6.2 Sediment Oxvgen Demand (SOD)
Rates of sediment oxygen demand (SOD) at SONE stations ranged from 0.1 ~

3.9 g 02 m2d l, with most values falling between 0.5 -~ 2.5 g 02 2 g1

(Fig. 6-2; Table 6-1). These rates of SOD are moderate to large relative to

those reported for other temperate estuaries (Table 6-3). It is important to



note that SONE monitoring does not include winter measurements when SOD would
be expected to be low (Boynton et al. 1980).
The overlapping confidence intervals shown in Fig. 6.1 indicates the

- two—year: mean SOD's at individual stations are not significantly
different., However, the data suggest a spatial pattern in which SOD
tends to be highest in shallow tributaries and lower in the deeper
mainstem Bay. Highest SOD's were always encountered at tributary
stations (Fig. 6-3). When the data were even more highly aggregated
- (Table 6-4), mean SOD at the mainstem stations (excluding Still Pond) was
significantly below the mean oxygen fluxes measured in the tributaries.
We will show below that SOD is strongly influenced by the concentration
of dissolved oxygen in near-bottom waters. Thus, low mean SOD of the
mainstem and lower Potomac sediments can in part be attributed to hypoxic
or anoxic condition of the near~bottom waters found at these sites in
late spring and summer.

Our samplilng schedule of four measurements per year, skewed heavily
toward the warmer periods of the year, is not adequate to fully define
annual patterns of benthic fluxes. However, some indication of seasonality
in SOD is revealed when the data are averaged over all stations and years
(Table 6-5; Figure 6-4). Bay-wide monthly mean SOD was highest in May (1.67
g 02 m 2 d1) and appeared to decrease through the summer to a minimum of
0.79 g 02 m2 @1 in August. This suggests that factors other than
temperature alone are regulating SOD during the late spring and summer. At
tﬁis point we can speculate that decreasing organic deposition and low bottom
water oxygen concentrations contribute to decreasing SOD observed aloncj the
mainstem in late summer. The interactioﬁs between SOD and bottom water
quality are examined in Section 6-6) . We note here that the range in SOD

measurements (i.e., between station variability, Figure 6-2) was greatest in
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- SOD 1384 NO2303 DIN DIP S1 ‘
P g02/rm2/8 . wol/m2/h wol/m2/h wol/m2/b uwmolm2/b uol/m2/h
Station Yean+ SE = Yean % SE Mean + SE Yean + SE = Mean + SE Mean + SE
1 ST. 1. 1.6 03 8 44  21.0 15 12 4 46 6.5 310 67
2 m.wvistA 1.7 03 1% 4 340 18 222 49 13.2 6.5 . 271 . 67
3 woRWPL.. 1.7 03 191 4 260 15 220 4 5.7 6.5 446 67
4 VDOYEOL 1.6 03 18 47 -17 18 181 49 121 7.0 360 77
5  RecEDPT. 1.2 03 401 4 -14.0 15 387 43 12.0 6.5 308 72
6 MD. PT. 1.2 03 13% . 41 -15.0 16 137 4 5.6 6.5 259 72
7 PT.®WOPI. 0.7 03 191 4 6.0 15 18 46 5.4 6.5 447 67
B 8 R-6 0.8 0.3 282 4 -14.0 15 267 4 231 65 567 72
, 9 R-78 0.7 0.3 130 4 - 0.2 16 130 4 10.8 6.5 291 67
y 10 STOLL PD. 1.3 03 107 46 -26.0 16 8 46 3.9 6.5 179 67

S ~ Table -6-2. Mean sediment-water fluxes of oxygen and dissolved nutrients
at SONE stations in the Maryland portion of Chesapeake Bay.

Entries give means and standard errors for spring through
fall seasons, 1984-1986 (SONE Cruises 1-8).




Table:£~3 Comparison of oxygen, DIN, and DIP at SONE monitoring stations
with summer rates of oxygen and nutrient fluxes from various near-shore
marine systems.

ey

SOD NH4 Flux DIP Flux Ref.

g/m2/d umol /m2/d umol/m2/d

Loch Ewe, Scétland " 0.6-1.05 20-80 1
Buzzard's Bay, MA ' 1.42 125 -15 1
Eel Pond, MA 1.08 85 16 1
Narragansett Bay, RI g 1.80 200 30~-50 1
Long Island Sound, CN 50-200 5-20 1
New York Bight, NY , 0.84 ' 25 2 1
Patuxent -River Estuary, MD 3.03 710 48 1
Pamlico River Estuary, NC 45 1
South River Estuary, NC 1.57 250 17 1
Cape Blanc, West Africa 235 50 1
Vostoc Bay, USSR 1.08 150 20 1
Maisuru Bay, Japan 13-32 1
Kaneohe Bay, HA 0.46 54 3 1
La Jolla Bight, CA 40 6 1
Yaquina Bay mudflat, OR -6.0-6.8 -91-204 ~5-19 2
Chesapeake Bay, MD )

Upper tributaries 1.48 168 10 3

Lower tributaries ‘ 1.49 235 7 3

Mainstem bay 0.77 201 13 3

Upper bay (Still Pond) 1.30 107 3 3

References: 1, Modified from Table 1 in Nixon 1981
2, Collins 1986
3, Location means from SONE Monitoring, this report
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Figure 6-3. Spatial and temporal patterns in benthic fluxes of oxygen and nutrients at SONE monitoring

stations, August 1984 through June 1986. Flux data are plotted against Julian date and
coded for stations as in Fig. 6-1 except Sti]l Pond station is coded “AY, '
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Table 6-4. Mean spring through fall sediment-water fluxes of oxygen and dissolved nutrient
at four classes of SONE statfons located in the Maryland portion of Chesapeake
Bay. Entries give the average fluxes and standard errors for data collected
during SONE cruises 1-8, August 1984 through June 1986. . s

SO0 NOzNO3, . DN . . DIP__ —

- 2,-1 4 2:<1 21 O § -1 g e20 2]
g Om °d umol mT<h umoT m=2h™' . umol m-2h~ umol m=2h~" .~ umol m™“h”
Location . Mean + SE Mean + SE Mean + SE Mean + SE Mean + SE . Mean *+ SE
Upper tributary . ‘ » ‘ Lo
Stations 1.48 0.17 168 30 4.6 10.1 178 32 - 10.2 3.9 . 293 43
Lower Tributary « . '
Stations 1.49 0.16 235 30 - 11.2 9.0 246 30 7.2 3.8 357 M
Mainstem Bay : A : R :
Stations 0.77 0.16 201 30 -7.0 9.2 193 30 13.1 3.8 - 429 41

Still Pond .
Station 1.30 0.27 107 53 -24.0 16.6 83 52 3.9 6.5 179 70




i

Table 6-5. Monthly mean sediment-water fluxes of oxygen and dissolved nutrients at
SONE stations in the Maryland portion of Chesapeake Bay. Entries give
montly means for combined SONE stations, SONE Cruiesg:1-8.

SOD NH4 NO2+N0O3 DIN DIP Si
g02/m2/d umol/m2/h umo1/m2/h umol/m2/h umo1/m2/h umol/m2/h -
Month Mean + SE Mean + SE Mean + SE  Mean # SE Mean + SE Mean + SE

[N le, S, )

May 1.67 0.17 148 31 -35.0 8.8 113 30 5.4 3.8 356 45
June 1.42 0.18 254 an 9.4 9.0 262 30 23.0 3.9 449 50
August 0.79 0.18 222 32 12.9 10.5 260 42 3.2 4.0 277 46
October 1.02 0.17 160 31 18.3 8.8 179 30 6.6 3.8 280 45
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Box and whisker plots illustrating temporal patterns in benthic fluxes of oxygen and
nutrients at SONE monitoring stations for the period of August 1984 through June 1986.
Data for all stations and years combined by month. Interpretation of plot is given

in legend of Fig. 6-2.

Figure 6-4.
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June and smallest in August, suggesting that the summertime drop in SOD is
not restricted only. to the mainstem bay. At this highly aggregated level we
are certainly obscuring finer scaled seasonal patterns and year—to-year
difference at individual stations. Year-to-year differences and spatial

trends in SOD should emerge as more data become available.

6.3 Dissolved Inorganic Phosphorus (DIP) Flux

During the first two years of SONE monitoring DIP fluxes ranged from
sediment uptakes of nearly -30 ug-at m2hdat Maryland Pt. and R-64 in
August 1984 to sediment releases of DIP of over 90 ug-at m2 bl at R-64 in
June 1986, In spite of this wide overall range, fluxes of DIP were generally
positive, that is, DIP was usually released from the sediment to the
overlying water (Fig. 6-1) and most DIP fluxes fell in the range of 0-35 ug-
at m 2 h1 (Fig. 6~2). Two-year mean DIP fluxes at the ten SONE stations
ranged from about 4 ug-at m2 b1 at still Pond to over 20 ug-at n2 ndat
| R-64 (Table 6-2). Highest positive DIP fluxes occurred along the mainstem bay
in June with DIP fluxes at R-64 tending to be highest throughout the
monitoring period (Fig. 6-1). Least variability in DIP fluxes occurred
throughout the bay in May during both 1985 and 1986 (Fig. 6-3, Table 6-5).
There was little other indication of seasonalitﬁ./ in DIP fluxes during the
spring-to—-fall period covered by SONE monitoring.

Finding the mechanisms that seem to "turn on" and "turn off" DIP
fluxes is clearly crucial to understanding phosphorus dynamics at the
sediment-water interface. We will show below that the redox environment
of the sediment and overlying water is one such important factor,
particularly in the mainstem bay. However, the DIP flux data collected
to date suggest that the mechanisms regulating DIP fluxes probably differ

at various locations within the bay. For example, DIP fluxes tend to be
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highest along the deeper reaches of the mainstem bay and the upper
tributaries (Table 6~4). The release of DIP from sediments along the deep
mainstem bay is most likely assoicated with the drop in redox potential that
accompanies the depletion of oxygen in the overlying water. Such release of
DIP from’sediments during anoxic conditioms is a well known process in lakes
and fjords and involves the redox—-driven dissolution of iron phosphates and
other compounds (Krom and Berner 1980; Klump and Martens 198l). It seems
unlikely that a similar mechanism controls the relatively large fluxes of DIP
frdm sediments in the upper tributaries because the overlying water in these
regions is always well-oxygenated.

While we are unable at this point to clearly define the processes
that regualte DIP fluxes, the magnitude of these fluxes are often
sufficient to influence the concentration of DIP in the overlying water
(Nixon et al. 1980). Consequently, the benthic flux of DIP could
influence the amount of DIP available for phytoplankton production, as

well as contributing to the availability of DIP relative to DIN.

6.4 Dissolved Silicate Flux

Dissolved silicate was almost always released from estuarine sediments
to the overlying water (Fig. 6-1) as has been reported previously in the Bay
(Boynton and Kemp 1985). The majority of fluxes fell within the range of 100
- 500 ug-at m 2yl (Fig. 6-2). Given the shallowness of the bay it seems
likely these benthic fluxes represent a significant source of silica (D'Elia
et al. 1983). ‘

Within-station variability in silicate flux tends to mask expected
spatial and seasonal patterns (Fig. 6-1, Tables 6-4; 6-5). Highest fluxes
were generally found along the deep mainstem bay and lowest generally occured

in the low-salinity upper bay (Still Pond) and upper tributaries. This




pattern is borne out when the data are highly aggregated into location means
(Table 6-4) which parallel increasing salinity; Still Pond < Upper Tribs. <
Lower Tribs. < Mainstem Bay. This pattern is consistent with a conceptual
model which would predict increasing silicate dissolution as silica
deposition from diatom frustules increased along an estuarine salinity

gradient (D'Elia et al. 1983).
6.5 Eluxes of Inogranic Nitrogen

6.5.1 AmmoniumFlux

The results of SONE monitoring are consistent with earlier studies in
Chesapeake Bay (Boynton et al. 1980) and elsewhere (see Zeitzschel 1980) in
showing that ammonium dominates benthic flux of fixed inorganic nitrogen in
productive temperate estuaries. The release of ammonium from sediments at
the SONE stations were generally many times greater than the net exchange of
nitrate + nitrite (N + N) and on occasion, ammonium flux exceeded N + N flux
by several orders of magnitude. Averaged over all stations and times,
ammonjum £lux accounted for about 80% of the total exchange of fixed
inorganic nitrogen across the sediment-water interface, Total DIN flux (sum
of ammonium + N + N fluxes) is therefore dominated by ammonium flux. DIN
flux plots in Figs. 6-1, 6-2, 6-3 and 6-4 are thérefore nearly
indistinguishable from the accompanying ammonium plots.

ammonium fluxes at individual SONE stations ranged from lows of 20 - 30
ug-at m2 h™l (St. Leonard and R-78 in October 1984) to mid-summer highs of
over 600 ug-at m2 pl (Fig. 6-3). Using earlier work in the Patuxent River
as a guide, we would have predicted higher fluxes'in the lower salinity
reaches of the tributaries. Contrary to expectation, the ammonium fluxes
revealed no obvious spatial pattern. In fact, fluxes in the lower Potomac at

Ragged Pt. were significantly greater than those found at the other SONE

34




monitoring stations (Fig. 6-1, Table 6-2). The reasons for this are not
entirely clear, but in the sections that follow we will show that ammonium
fluxes can be correlated with the nitrogen content of sediments, redox regime
of the seéiments and overlying water, activity of the benthic organisms, and

the rate of deposition of particulate nitrogen.

6.5.2 Nitrate + pitrite (WN flux.

Unlike ammonium, M+N fluxes exhibited strong seascnal and spatial
patterns.!(Fig. 6-1, 6-4) and shifts in direction of the fluxes across the
sediment-water interface. MN+N was generally released from the well-oxidized
sediments found in the Patuxent and Choptank Rivers, and taken up by
sediments found in the Potomac and along the mainstem Bay (Tables 6-2, 6-4).
Max1mum positive M+N flux (a net release of nearly 150 ug-at m2 p1) was;
found in the lower Choptank (Horn Pt.) in June 1985. Greatest M+N uptake (-
111 ug-at m~2 h™1) occurred in the Lower Potomac (Ragged Pt.) in Méy 1986.
Nearly all N+N fluxes fell between -70 to 70 ug-at m 2 h™l (Fig. 6-3).
Figure 6-3 shows that N+N uptake by the sediments was most prevalent during
spring (May) while N+N fluxes were generally positive and remarkably uniform
in late summer (August). Bay sediments taken as a whole appear to shift from
N+N uptake in spring to N+N release in late summer and fall (Table 6-5).

The net NN flux reflects the combined effects of chemical and
biological factors that regulate ammonium production, nitrification,
denitrification, and the fluxes of solutes across the sediment interface.
Nitrate concentration in waters over the sediments can influence the measured
rate of N+N uptake by limiting the amount of nitrate available for nitrate
metabolism (and denitrification) as well-as influencing diffusion-driven
fluxes of nitrate at the sediment surface. Oxygen concentration and redox

regime also undoubtedly help regulate M+N dynamics. Ammonium oxidation is



the first step in the formation of nitrate. We have shown that sediments
throughout the bay produce an abundance of ammonium, so it seems unlikely
that nitrate formation is limited by ammonium availability. However,
nitrification is an obligately aerobic process, while nitrate metabolism
occurs under anaerobic conditions. We can speculate that the net releases of
MN observed in the Patuxent and Choptank tributaries reflect predominately
oxidized environments both in the surficial sediments and the overlying
waters. Such conditions would favor sediment-associated nitrification and
the net release of nitrate from the sediments. At other locations in the
Bay, the redox environment appears to shift between oxic and anoxic
cunditions, the former favoring nitrification, the latter nitrate metabolism
and denitrification. Nitrate formation and consumption appear at times to be
in balance. This results in no net flux of M#N at the sediment surface.
Elsewhere, particularly along the mainstem bay where hypoxic and anoxic
conditions prevail during the summer, the balance apparently shifts toward
nitriate metabolism and in the net removal of MN from overlying water. The
rate of M+N uptake must ultimately be limited by MN availability, hence the
rates of nitrate reduction and nitrification would be expected to be strongly

coupled.

6.6 Factors Influencing Benthic Fluxes of Oxygen and Inorganic Nutrients
Relationships between sediment nutrient fluxes and various environmental
factors such as water temperature, water depth, sediment characteristics,
mixed layer depth, and rates of organic matter input have been reported for
nearshore ecosystems (e.g. Hargrave 1969, Nixon et al. 1976, Hammond et al.
1985) In an initial attempt to identify sources of variability in the SONE
flux data, and to eventually develop a predictive model of sediment-water

exchanges, we examined the benthic flux data for correlations with a suite of



relevant ecological factors. At this stage these analyses have been
conducted at a fairly high level of aggregation using mean fluxes and
searching for simple correlations that hold throughout the bay. This
approach ﬁndoubtedly glosses over many subtle features of the data,
especially station-specific trends, year-to-year variations, and mutivariate
responses, NeQertheless, some intriguing features of the data have emerged
from this exploratroy approach.

Cbhtrary to expectation, we found no significant single-variable
corfelations between sediment-water fluxes and any of the following
environmental variables: bottom water temperature, salinity, water
depth, the concentrations of dissoived nutrients either in the bottom
water-or initially present in the sediment flux chambers, and the Eh of
bottom water or surf icial sédiments. However, intriguing relationships
did emerge from regressions of sediment-water fluxes on (1) surficial
sediment ntirogen content, (2) bottom water oxygen concentrations, and
(3) rates of particulate nutrient deposition. These findings are

discussed below.

6.6.1 Sediment Characteristics and Relationships With SONE Fluxes.
As a first approximation the amounts of particulate carbon (PC),
nitrogen (PN), and phosphorus (PP) found in estuarine sediments reflect
the long-term net effects of the opposing processes of organic matter
deposition and diagenesis (remineralization). We therefore suspected
that some relationships might exist between the organic deposition rates,
benthic nutrient fluxes, and the resulting organic composition of the
sediment. Some substantial support for this concept emerged from the SONE

data.



surficial sediments at SONE tributary stations generally contained
2-3% total particulate carbon (Fig. 6-5). There were two notable
exceptions that appear related to areas of sediment accumulation:
sediments at Windy Hill in the upper Choptank (about 5% PC) apparently
receive considerable detrital organic material from bofdering marshes;
sediments in the lower Potomac at Ragged Pt. are also fairly carbon rich
(about 4% PC) perhaps because the hydrography of that region favors
either the sedimentation -or preservation of relatively organic rich
material. Sediment PC decreased in a regular north-to-south fashion
along the mainstem Bay from about 4.5% PC in the upper bay at Still Pond
to about 2.5% PC at our southernmost station near Pt. No Point. Sediment
PN and PP exhibited significantly different spatial patterns (Fig. 6-5).
Although the sediments at Windy Hill and Ragged Pt. were relatively _
nitrogen rich compared with that found at the other tributaries, sediment
PN increased from Still Pond to the mainstem station at R-64. Sediment
PP presented an altogether different pattern (Fig. 6-5): upper tributary
sediments were consistently enriched in PP relative to the sediments
found downstream. Sediment PP appears to remain essentially uniform in
the mainstem bay.

The abundances of C, N, and P in sediments ét the SONE monitoring
stations suggest that the sediments accumulating in the upper tributaries
and perhaps the upper mainstem are enriched in carbon and phosphorus
relative to nitrogen. These patterns can also be seen in the sediment
property plots shown in Fig. 6-5. Sediments from the lower tributaries
and lower mainstem bay (Locations 2 & 3) are the most rich in nitrogen
relative to carbon. Sediments from the upper tributaries and Still Pond
(Locations 1 & 4) form groups of points well below (i.e., depleted in

nitrogen) the main group representing the mainstem and lower tributaries.

38




‘-'Fl‘l‘l““—r‘1vll "e ]|||1|‘l’]| ?'v“‘]lll]“ll‘]l

USRS el N IR
X . . . .8) - LEEEREEEE B R
A L : ; : e

SECINEST PN, 3
»

SQIIEILFE
g

SEQINENT-PC. 1
~T
: .
L ———) :
L
-
-

SEDINENT PN, S

R 4
SEDINENT PC, 1 SEDIXENT PN, ¢ SEOINENT PL, X

Figure 6-5. Upper panels (a,b,c) show particulate carbon (PC), particulate nitrogen (PN), and
' particulate phosphorus (PP) content of surficial sediments obtained during SONE
flux monitoring, August 1984 through June -1986. SONE stations coded along the
x-axis as in Fig. 6-1, Lower panels (d,e,f) show the stoichiometric relationships
between sediment PC, PN, and PP. Data are coded for Tocation s in Fig. 6-2.
diagonal lines in the lower series of panels show the appropriate Redfield element
ratio. The clusters of points enclosed by dashed lines are meant to assist in
observing groupings of data. . THese clusters have no statistical signicance.

S OO DV e YR T .nnn.uw»-.dmvnmhynmmfwu... B et

R —




Similarly, plots of PP vs. PN and PP vs. PC (Fig. 6-5) illustrate that
the sediments from the upper tributaries are rich in PP relative to PN
and PC compared with sediments from the mainstem bay. Deposition of
carbon and phosphorus via sorption, flocculation, and perhaps
precipitation reactions in the low-salinity reaches of the tribuataries
and bay are probably responsible for the observed sedimentation patterns
of thesé elements. There are two explanations for the apparent
discrimination against nitrogen in the sediments of these regions. The
sediments may simply reflect the deposition of terrestrial or fluvial
sediment. On the other hand, organic nitrogen may be preferentially
remineralized in these sediments and returned to the water as some form
éf ic‘ii{.;solved inorganic nitrogen. (Boynton and Kemp 1985).

Returning to the main point of this section, the relationships

between sediment composition and benthic fluxes of oxygen, DIN, and DIP

_are shown in Figs. 6-6. Although some locations tend to separate into

groupings of points (for example, SOD along the mainstem bay and DIP in
the upper tributaries) these scatterplots reveal no consistent
relationships between the carbon content of the sediment and SOD, or the
phosphorus content of the sediment and DIP flux.. This finding agrees
with earlier studies that reported little or no relationship between
benthic community metabolism and most sediment characteristics (Pamatmat
1977).

On the other hand, the positive correlation between DIN flux and the
sediment PN content was gquite good (< = 0.51, P > 0.01). To our
knowledge this is the first time this type of relationship has been
found. We suggest that the correlation between DIN flux and sediment PN

can best be attributed to the effects of oxygen concentration on the net
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products of microbial nitrogen transformations in the sediment. The
layering of aerobic water and sediments over deeper anaerobic sediments
favors the loss of fixed nitrogen from the sediment via the following
reaction éequence: ammonium formation —> ammonium oxidation and
nitrification —> nitrate reduction and denitrificatidn. Nitrification
ceases when both sediments and overlying water are anoxic.
Denitrification also ceases when the supply of nitrate is cut off. Thus,
under anoxic conditions the reaction sequence stops at ammonium
production. Nitrogen remineralization appears to be less complete under
anaerobic conditions. Fixed nitrogen therefore tends to accumulate as

sediment conditions become more reducing.

6.6.2- Wmmmmmwm

Correlation analysis (Table 6-6) revealed some intriguing patterns
of possible relationships among benthic fluxes and a number of relevant
environmental variables. In general, SOD and ammonium fluxes seemed to
correlate best with ambient water and sediment characteristics while N+N
and silicate fluxes showed thé least overall relationship with simple
environmental factors.

For the purposes of OEP monitoring, the relationships between bottom
water oxygen concentration and benthic fluxes demands particular
attention. Figure 6-6 shows the general form of the relationship between
SOD and bottom water oxygen concentration. Low SOD measurements were
(with three exceptions) associated with concentrations of oxygen below
about 1 mgl"l. .Within a wide envelope associated mostly with the high
SOD in tributaries sediments (Groups 1 and 2), SOD generally increased as
bottom water oxygen increased. This relationship was strongest along the

mainstem bay. Sufficient dissolved oxygen in bottom waters therefore
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appears necessary for high rates of SOD, but other factors clearly
contributed to high rates of SOD periodically cbserved in the
tributarigs.

The felationship between bottom water oxygen and DIN flux was
statistically significant and opposite that of SOD and dissolved oxygen
(Table 6-6, Fig. 6-6). In spite of considerable scatter in the data from
the tributaries, DIN flux was generally greatest when bottom water
oxygen content was low. The inverse relationship between DIN flux and
bottom water oxygen was strongest along the mainstem bay. This, we
think, offers further evidence for the coupling of inorganic nitrogen
remineralization and redcx status of sediments discussed above: high
ammonium fluxes along the mainstem bay appear related to low oxygen
conditions. Conversely, low DIN flux, due to a combination of low
ammonium flux from the sediments and negative M+N fluxes (i.e., sediment
uptake) occur when oxygen concentration of bottom waters is high.

Several factors appear to contribute to a complex relationship
between DIP flux and bottom water oxygen (Fig. 6-6). High_DIP fluxes
along the mainstem bay occur when hypoxic or anoxic conditions prevail in
the overlying water, but low oxygen conditions are not always accompanied
by high DIP fluxes. Benthic DIP fluxes in the lower tributaries and
along the mainstem bay were generally less than 15 umol n2h™L when
oxygen in the overlying waters exceeded 4 mgl'l. However, significantly
higher fluxes occurred occassionally in the upper tributaries. The

origin of these spikes in DIP release is not known.
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6.7 Relationships Between Benthic Fluxes and Nutrient Deposition at R=64

At the center of the Ecosystems Processes Component of the OEP
monitoring program, and in fact the entire concept of benthic-pelagic
coupling, is the assumption of a functional relationship between benthic
nutrient flux and the deposition of organic matter at the sediment-water
interface. Direct evidence supporting this assumption has rarely been
demonstrated because both nutrient flux and organic deposition must be
determined simultaneously, as we have done with the sediment trap
deployments and benthic flux measurements at mid-bay station R—64. The
data from R-64 do indeed support the hypothesized coupling of benthic and
pelagic components in the bay.

As shown in Fig. 6-7, there are good linear relationships between
the amounts of PC and collected in the mid-water sediment traps and the
benthic fluxes of oxygen and ammonium. The relationships between PP

deposition and DIP flux appear to be more complicated, but here also a

| general t;rend is apparent. As predicted, SOD generally increased as the

deposition of PC increased. The regresssion of SOD on PC deposition is
admittedly influenced by one particularly high measurement, but we have
no reason to suspect that measurement is wrong.

The simple linear relationship between PN déposition and ammonium
flux is striking both because of how good (with one exception) the
relationship appears to be, and also because the trends for both ammonium
and DIP fluxes are opposite that of SOD and therefore opposite what we
would have predicted. At this point we cannot rule out the possibilities
that the observed relationships are fortuitous or due to the co—varience
of the two variables with another factor, such as dissolved oxygen. The
inverse relationship between ammonium flux and dissolved oxygen was

discussed above. We note here that highest ammonium fluxes occurred in
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Figure 6-7.
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June when bottom waters at the station were nearly anoxic. Conversely,
low ammonium fluxes occurred in May, following the spring diatom bloom,
when oxygen in the column was higher. The mechanisms producing the

ocbserved patterns are therefore still obscure.

6.8 Nutrient Stoichiometries at Station R—64

over fifty years ago, Redfield and others discovered that nutrient
elements were extracted from and returned to sea water in constant
proportions that reflected the average elemental composition of
planktonic organisms (Redfield 1934; Redfield et al. 1963). The method
of examining stoichiometric relationships between oxygen, carbon,
nitrogen, and phosphorus (0:C:N:P ratios) continues to be a useful means
of examining the coupling of energy flow and nutrient cycles in various
compartments of an aquatic system. Such analyesis has been largely
responsible for the current focus on estuarine sediments as sites of
_ important nutrient transformations (Nixon and Pilson 1984).

The synoptic sampling strategy adopted for SONE and VFX monitoring
at Station R-64 allows us to assemble a rather complete stoichiometric
model for the formation, deposition, and remineralization of organic
matter in the central meso-haline region of t;.he'bay. Nutrient ratios of
suspended particulate matter, material collected in sediment trap cups,
and surficial sediments have already been described and with few
exceptions these plots revealed regular and statistically significant
relationships between carbon, nitrogen, and phosphorus. Element-element
plots for benthic fluxes throughout the bay exhibit considerably more
scatter and, with one important exception (DIN vs., DIP flux) do not
reveal statistically significant stoichiometric relationships. The

exception was the predictive regression of DIP flux on DIN flux (Fig. 6-

43




8). This produced a significant correlation (Table 6-6), and a linear
regression coefficiént for DIN/DIP fluxes equal to 15.7, exactly the
Redfield Ratio.

In spite of the lack of linearity, the plots of ammonium and DIN
fluxes againét SOD (Fig. 6-8) indicate that benthic fluxes throughout the
bay tend to be nitrogen-rich relative to Redfield-type organic matter.
Most points fall above the line giving Redfield's N:O ratio. This
suggests ‘that, in a mannér ‘opposite that found in other temperate
estuaries (Nixon and Pilson 1984), more ammonium appears to be leaving
the sediment than would be predicted based on the simple areobic
decomposition o;f Redfield-type organic matter. A discussed below, this

does not appear to be due to the deposition of exceptionally nitrogen-

rich organic matter. It more likely suggests that anaerobic metabolic

processes, such as sulfate reduction, may be responsible for a
significant fraction of nitrogen remineralization in the sediments and
that the reduced products of these processes, such as sulfides, are not
contributing significantly to SOD. Our SOD measurement may therefore be
underestimating total sediment metabolic activity, especially when when
the waters over the sediments are hypoxic or anoxic.

The results of the stoichiometric regressions revealed the following
features of nutrient biogeochemistry in the mid-bay region (Fig. 6-9).
First, particles suspended in the water column have relatively high C/P
and N/P ratios, suggestive of detriti/él material, and organic matter of
low overall nutritional "quality”". The similarity of the C:N:P ratios of
the seston with surficial sediments is notable, and suggests that the
suspended sediment load, even in surface waters, may contain a

considerable fraction of resuspended sediment. Differences between the
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Figure 6-9.
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nutrient ratios of suspended seston and the material collected in both
the middle and bottom sediment traps are also striking. The material
collected in the traps follows Redfield's ratios almost exactly,
suggesting the deposition of material that appears to be very much like
nutrient-replete planktonic organic matter; material that is far richer
in both nitrogen and phosphorus than suspended seston. |
Finally, perhaps the most significant result of our stoichiometric
analysis is the extraordinary similarity in the ratio of fluxes of
nitrogen and phosphorus into and out of bay sediments. Both the
deposition and remineralization of these nutrients appear on average to
be in relative balance, and to follow the Redield ratio of 16:1. This
finding runs counter to the prevailing view that estuarine benthic fluxes
are usually anomalously low in nitrogen relative to the Redfield ratio.
éeveral scenarios could be offered to explain this difference. The

simplest, it seems to us, is to suggest that this region of Chesapeake

' Bay is more nitrogen-rich than expected.
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7. Seasonal Evaluations of Sediment and Depositional Processes
on Water Ouality Conditions
In this section a series of seasonally averaged budgets are
presented for purposes of putting into perspective the relative influence
of sediment deposition and benthic fluxes on water quality conditions in
portions of Chesapeake Bay. The first of these budgets compares the

magnitude of deep~water oxygen stocks with sediment oxygen demand (SCD)

" for several different periods of the year at stations which often

expérience hypoxic or anoxic conditions. The second summary is similar
but focuses on the impact of sediment-water fluxes of NH4+ and NOy~
relative to stocks in the water column and estimated phytoplankton
demand.- The final summary considers the degree of water column-benthic -
coupling at a deep station (R-64) in the mainstem of the Bay.

Estimates of the influence of SOD on deep-water oxygen stocks at
several monitoring stations are given in Table 7-1. There was
considerable variability among stations and seasons in the height of the
deep laver (i.e., distance from the sediment surface to the pycnoclcine).
The combination of changing deep layer depth and ambient oxygen
concentrations in this layer produced large séasonal excursions in the
magnitude of deep-water oxygen stocks. For example, the oxygen stock at
R-64 ranged from about 75 g m2 in May to d g m~2 in June (Fig. 7-1). At
all deep stations, oxygen stocks were high in fall and early spring and
low in summer, paralleling the pattern observed for oxygen concentration.

| The relative influence of SOD on oxygen stocks is expressed as the
portion of the 'deep water oxygen stock consumed in SOD per day. As shéwn
in Table 7-1, values range from 2-16% per day. At all stations examined
there was a clear seasonal trend in the relative influence of SOD: even

when SOD rates were high, SOD influence on dissolved oxygen stocks was
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. =« Table-7-1. Potential influence of SOD on deep—water oxygen stocks at SONE stations
— ~ experiencing significant seasonal stratification of the water column.
Deep-water oxygen stock calculated by multiplying the height of
water beneath the pycnocline by the mean O, concentration
in this water mass.

Height of Deep-Water Sediment SCD:Deep—-Water

Deep Layer Oxygen Stock Oxygen Demand Oxygen Stock
_ . station Date (m) (g0, m™2) (g0, m2a 1) @

Pt. No. Pt.  Aug 85 4.3 15.5 -0.52 0.03
B oct 85 4.1 23.8 -1.05 0.04
May 86 5.4 47.5 -1.03 0.02
June 86 3.4 9.8 -0.68 0.07
R-64 Aug 85 6.5 —0.68 0.08
© Oct 85 6.8 -1.04 0.03
~ - - May 86 10.5 -1.81 0.02
June 86 7.0 -0.37 0.09
~ R-78 Aug 85 5.5 -0.35 0.08
oct 85 8.0 -0.78 0.02
May 86 8.0 -0.79 0.04
- June 86 7.4 -1.16 0.09
__ Ragged Pt. Aug 85 2.5 8.5 -1.42 0.16
Oct 85 10.3 52.0 -0.86 0.02
May 85 10.5 75.6 -2.35 0.03
B June 86 3.5 10.9 ~0.94 0.09




low if the deep waters were well oxygenated. Conversely, SOD influence
was high when the deep water stocks of oxygen were small. The conclusion
we draw from these data is that SOD is an important O, sink at these
stations throughout the year, but it is particularly important during the
spring when 'deep waters are becoming hypoxic and during the sum‘xﬁer when
hypoxic or anoxic conditions prevail at these locations. Our ability to
assess i:he relative importance of SOD in O, dynamics of the deeper areas
of the Bay would be enhanced if direct measurements of water column O,
consumptien were also routinely made. Such an addition to the program
would also be useful in development of water quality models.

The second evaluation :anolves a comparison of N and P stocks and

selected rate processes in the surface mixed layer and deep waters at
station R-64. In this evaluation, N stocks (NH4+, m3' and PN) in the
deep and surface layers are compared to the phytoplanktonic demand for
inorganic nutrients and contrasted to the rate of loss of PN to deep
waters (Table 7-2) This analysis shows that the total supply of
dissolved inorganic nitrogen is sufficient to supply phytoplanktonic
nutrient demand for only short periods of time (hours to days) for all
seasons of the year except the early spring when fluvial inputs of
nutrients (primarily I\DB') dominate. However, the nitrogen stocks in
deep waters are much more substantial and satisfy phytoplanktonic demand
for periods of time 2-20 times longer than could the supplies in surface
waters. One of the more interesting things to come out of these
calculations is the observation that during those times of the year that
plankton production is highest (i.e., June-August) nutrient stocks in the
upper mixed layer are smallest. While nutrient stocks in the deep layer

are not huge at these times they represent a substantial nutrient source,
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being of a magnitude capable of supporting demand for periods approaching
a week. A major question here concerns the manner in which the nutrient-
rich deep waters reach the euphotic zone. Recent work by Malone et al.
(1986) suggests that cross-Bay tilting of the pycnocline may be an
important mechanism by which deep water nutrients are transported to
euphotic waters. Additionally, they found that the frequency of these
events were on the order of days to a week in the summer. This is in
good agreement with estimated demand for nutrients for phytoplankton
production.

These calculations suggest a possible explanation of the seasonal
pattern of phytoplankton production generally seen in the mainstem
regions of the Bay. In the spring (April-May) ‘there is a bloom which is
largely supported by nutrients (especially m3') from terrestrial
sources. Nutrient concentrations are typically high in the surface
layer, as are standing stocks of phytoplankton. Additionally, the
pattern is of sustained high production rates and stocks — there are few
indications of boom and bust cycles. In contrast, during the summer
period production is often high but the pattern of production is erratic
— there are times of very high and low rates — often separated by only
a week or so. This pattern continues for severél months. The erratic
summer signal suggests that there are strong couplings between the upper
mixed layer and deeper waters relative to nutrient supplies for primary
productivity. Our model is that during the spring period euphotic waters
are nutrient sufficient and hence there is a sustained bloom. During the
summer there are only temporary periods of nutrient sufficiency in
euphotic waters. These periods are directly related to events which
deliver nutrient-rich bottom waters to the euphotic zone — and hence the

erratic nature of summer production.
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There are several pathways missing from this conceptual model which
may have important implications in terms of water quality management and
food—web‘dynamics. First, we have yet to consider the impact of
zooplankton grazing. Is the spring bloom sustained because the grazing
rates are low? Are the erratic summer patterns the result of
differential grazing rates? As we continue to integrate various
portions of the monitoring program it is likely that answers to these
questions will become available.

 The final point related to Table 7-2 concerns the relative amounts
of inorganic nitrogen used by primary producers vs. the amount of PN lost
from the euphotic zone. This comparison represents the net exchange of
dissoived nutrients available to support production and the net loss of -
nutrients in the particulate form to deeper waters. The seasonal data
suggest a substantial loss of PN to deeper waters during all seasons,
with losses being somewhat larger in fall and early spring (40%). During
summer, losses seem slightly smaller. Again, these observations are
consistant with the conceptual model. In the fall and early spring, when
metabolic rates are slowed by low temperatures and the lack a of strong
pycnocline, there is substantial vertical transport of particulates from
the surface layer to deeper waters; during summer periods, when
temperatures are higher and the density structure typically stronger,
there is less transport of PN to deeper waters. The suggestion here is
that there is very substantial reprocessing of organics at or near the
st;.ratification depth during the warm portion of the year.

In the final summary we have evaluated several aspects of benthic-;
pelagic coupling at a central Bay locati§n (Table 7-3). During the
seasons considered, there was a considerable percentage of primary

production deposited to deeper waters. For example, the percentage of PC
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Teble 7-3. Sumery of measured and calculatad benthic-pelagic processes at a central bay location (R-64)
for the period Axg, 1985 - Jure 1986. |

Hytoplk. Prod. (Q ad Organic . Peroent C Deposited C Depz_:’sited_N&P - Benthic Ramineralization:

Date  Nitrient Demrd O4P)® Deposition® Daxsited  Cysned® Remneralized ~  Hyboplakton Damnd

C N P C N P C C N P N P

g m2 dh g m2 d3) %) %) (%) (®)
Mg85 2100 35 51 7%6 116 19 % M 10 105 3 9
. N ;

ct8 1700 304 4l 9% 18 2 56 4 9 2 B 13
My8 2190 391 53 1380 22 21 63 9 33 0 17 0
@) 26277 49 64 639 106 9 24 2 . 2 74 2 106
(carly) 3844 686 94 o511 84 7 13 Z7 - 15 9 14 72
(late) 1410 252 M4 - 704 19 10 50 19 82 60 33 200

a HPytoplarkton prodxction data fram Selner et al. (CEPMnitorirgProgram;ﬂyup]aktmNaﬂPthmﬂcalnﬂatedasanﬂrga
Aytoplankton oanposition ratio (C:N:P) of 41:7.3:1 (weight) .

b See vertical flix section of this report.
¢ (hlaﬂatedtsﬂ'gsmétaoo]lectedintlﬁspmgraw calaulation assumes an R of 1.0, aﬂhs'mlq)z=0.3’7cﬁ.



deposited ranged from 24-63% of water column primary production. Again,
Ehere were some notable seasonal trends. It appears that deposition was
high when the water column was well mixed (May and October) and lower
during periods when stratification was well developed (June and August).
A probable éxplanation for these observations involves both biological
and physical aspects of the system. We suspect that during well-mixed
(and cogler) periods organic matter produced in the euphotic zone is
either gfazed and transfbrmed into rapidly sinking particles or simply
settles quickly because of the generally larger sizes of particles, As a
result, a large percentage of production reaches the bottom. However,
during the summer the situation is quite different. During this period
£hé Qé£ér column is well stratified and bacterial metabolism is high. It.
appears that much of the sedimenting material is utilized in the vicinity
of the pycnocline resulting in a smaller percentage of the overall
production reaching the bottom. Of the material reaching deep waters or
the bottom a rather small percentage (20-50%) appears to be consumed in
aerobic metabolism. The question which emerges here concerns the fate of
the remaining deposited material. It appears from earlier studies
(Boynton and Kemp, 1985) that little of this material is buried in the
accreting sediment column. Even with this sink, much of the organic
matter reaching deep waters must be involved in other metabolic
reactions. The most probable involves the use of this material in S0,
reduction under anaerobic conditions in the water column or sediments.
In this situation SO,  serves as a terminal electron acceptor in the
oxidation of organic material by anaerobic bacterial communities. The
recent work of Tuttle et al. (1986) in this area of the Bay strongly

supports this point of view. Hence, it appears that there are several

50




distinct pathways through which deposited organics can be utilized in the
deeper waters of the Bay. Only the former tends to lead to larger
organisms of commercial interest — all pathways act to use almost all of
the organic matter produced — and these different pathways have an
important influence on the way in which particulate nutrients (N and P)
are transformed in sediments and interact with overlying waters.

In addition, there was a seasonal pattern in the releases of
nutrients from sediments to water column. In the case of NH4+, there was
almost 100% return relative to deposited materials in the late spring and
summer — while in the early spring (May) there was a clear decrease in
the flux cf NH4+ from sediments to water relative to the amount of
_ -organic material deposited. In the case of P-remineralization, the

pattern was one in which P was generally not released from sediments
during the spring and fall. In contrast, P release from the sediment
during the summer and late spring equaled or greatly exceeded the amount
| estimated as having been recently deposited. A possible explanation for
these observations involves the oxygen condition of overlying waters and
sediments. During periods wﬁen Oy concentrations are high (i.e. May,
1986) and benthic macrofaunal communities are growing rapidly, there are
multiple routes for deposited N to be transforméd. For example, N
compounds can be incorporated into benthic macrofaunal biomass; a portion
can be buried in the accreting sediment column and a portion can be
nitrified and then denitrified. All of these pathways are very probably
operativé in the early spring and fall periods and would result in a
smaller portion of deposited N being returned from sediments to the water

column as NH4+.
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Phosphorus recycling appears to be strongly influenced at this deep-
water site by redox conditions. During the portions of the year when 09
levels are high, little of the deposited P is returned to the water column.
However, rwhen 0, levels become depressed (and sediments become anoxic) we
have obsérved very large fluxes of P from sediments to the water column,
probably as a result of the much higher solubility of reduced Fe-P
compounds. Whatever the mechanism, large amounts of P are released from
these sediments during the low O, periods of the summer.

. Finally, there appears to be a strong seasonal pattern in the
proportion of nutrients supplied from the sediments for use in
paytoplanktonic production., In short, when nutrient supplies in the
‘water -column are generally high (i.e. following the spring freshet) the -
proportion supplied via sediment recycling is low. During other portion
of the year the calculated percentage is substantial at this deep .
station, ranging up to 38% for N and 200% for P. Similar percentages
have been recorded for other Chesapeake Bay sites (Boynton and Kemp,
1985) and indicate the importance and seasonal nature of sgdiment

processes on water quality conditions of overlying waters.
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Appendix Table 1

BIDMONITORING PROGRAM: SEDIKENT DXYBEW AND NUTRIENT EXCHANGE COMPONENT(SONE)
H20PROF {Vertical profiles of temp.,salinity and oxygen conc. at SONE stations)

TOTAL  SANPLE

STATION DEPTH  DEPTH  TEMP SALINITY DISS.DXY

LOCATION DATE  TINE (a) (0 (o0} lppt)  fmg/l}

SONE 1 -

ST.LED 27-AUS-B4 940 b.7 0.5 253 9.8 7.8
2 . 10,5 1.3
4 253 10.8 5.9
6 27 133 2.2

VE*BU.VISTR 27-AliG-B4 1335 3.6 0.5

25.8 8.8 7.5

2 5.9 8.9 7.2

3 23.8 8.9 7.0

HORN, PT 25-AliB-B4 1025 7.2 0.5 25.2 11.2 6.3
2 25.1 1.5 b

§ 24.8 12.0 4.4

] 24,7 12.6 3.6

b.7 24,7 12.6 3.4

NIND,HL 2%-AliG-B4 1255 3.6 4.9 5.6 4.8 6.3
! 5.6 4.8 b.3

2 25.2 4.9 6.2

3 25.4 3.4 6.2

RAB.PT 26-AUB-B4 1143 13,2 0.3 25.1 8.3 1.9
2 24,6 B.5 7.5

§ 24.8 8.3 1.1

b 4.5 3.6 h.B

] 24,7 9.1 3.9

10 24,4 9.4 2

12 4.3 16.3 0.4

13 24.1 17,0 0.3

MD.PT 28-AUG-B4 1720 9.8 0.5 26.2 2.2 7.4
2 25.§ 2.2 7.4

4 25.8 2.3 7.3

b 26.0 2.2 7.2

g 25,6 2.4 6.5

§ 25,7 2.4 6.2

PT.NO.PT 28-AUE-B4 900 13 0.5 24,7 11.8 7.2
2 25.0 1.6 7.1

4 25,0 11.8 7.1

b 25.0 11.8 7.1

R 24.8 13.9 4.2

10 24.9 16,5 1.5

12 25.1 19.3 0.4

1-1




BIOMONITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGE COMPONENT (SONE)
H20FROF (Vertical profiles of tesp.,salinity and oxygen conc. at SDNE stations)

TOTAL  GAMPLE

STATION DEPTH  DEPTH TEMP SALINITY DISS.DXY
LOCATION DATE TINE {n) {a) tol)  fppt) (eg/1)
R-64 29-hUE-B4 743 16 0.5 24,5 13.0 7.8
: ' 2 24.4 12,7 1.7

§ 24.5 12,9 7.6

b 4.8 12.9 7.3

8 1.5 13.0 7.0

10 24.2 15,5 3.7

12 2.9 17.4 1.4

14 yANS 18.9 0.5

16 23.5 19.8 0.4

TOM.PT J0-AUB-B4 1010 15,2 0.5 4.3 12.4 b.B
2 24.3 12.4 6.8

4 4.4 12.5 6.3

b 242 12.6 5.9

8 24,1 12.7 5.B

10 24.1 12.7 3.7

12 24,2 13.5 4.6

14 3.2 16,3 3.3

15.28 23.2 18.4 0.3

STIL.PD J0-AUG-84 730 9.3 0.5 24.7 1.3 1.2
2 24.8 1.2 6.7

4 24,6 1.7 6.7

& LN 7 b3

8 4.9 2.3 b.4

9 24.9 2.3 b.4

1-2




BIDMONITORING PROGRAM: SEDIMERT DXYBGEN AND NUTRIENT EXCHANGE COMPORERT (SONE)
HZOPROF {Vertical profiles of tesp.,salinity and oxygen conc. at SONE stations)

TOTAL  SARPLE

STATION DEPTH  DEPTH TEMP SALINITY  DISS.DMY

LOCATION DATE TIHE {») (&) {ol})  {ppt) {ag/1)
-SONE 2

ST.LE0D  17-0CT-B4 1300 7.0 1 18.5 13.0 9.6

3 1B.4 12.9 9.5

3 18.4 13.8 7.9

7 18.4 14,2 7.3

BU.VISTR  17-0CT-B4 1000 4.0 1 1B.4 11.9 6.2

C 2 18.3 1.5 5.2

3 18.4 11.2 6.2

HORN.PT  15-DC7-B4 1557 8.0 ! 17.4 13.0 10.8

3 17.5 12.8 9.1

3 17.2 13.0 9.2

7 17.1 13.5 9.0

WIND.HIL  15-GC7-84 1050 4.6 f 3 5.8 8.7

3 7.0 8.5 8.7

5 7.0 8.9 8.5

RAE.PT  1E-OCT-B& 0820 15.5 1 18.2 12.4 8.6

3 18,2 13.3 7.4

5 18.2 13,4 7.0

7 18.3 14.5 b.1

g 1B.4 14,7 6.0

11 18.4 15.4 6.0

13 18.3 15.° 42

15 18,2 155 b2

HD.PT 18-0C7-84 1233, 9.5 1 19.1 4.1 8.0

3 1B.8 4.3 7.5

3 18.7 4.4 7.4

7 18.7 4.9 7.0

g 18.7 6.0 ]

PT.NOB.PT 17-DCT-B4 1450 13.4 i 18.3 15.3 10,6

3 18.1 15.3 10.4

3 18.3 16.2 9.2

7 18.3 16.1 8.9

§ 18.2 16.4 8.4

11 18.0 17.2 7.4

13 18,2 19.1 &b
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BIOMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGE CORPONENT (SONE)
HZOPROF (Vertical profiles of tesp.,salinity and oxygen conc. at SONE stations)

TOTAL  SAMPLE

STATION DEPTH  DEPTH TEMP SALINITY  DISG.DXY
LOCATION DATE TINE {(n) (gl (ol)  (ppt) img/1)
R-54 16-0CT-84 1540 15.0 { 17.7 12.8 10.4
: ' 3 17.8 14.8 7.3
3 17.4 15.9 8.4

7 17.3 16.1 8.3

g 17.8 16,5 B.1

11 18.0 17.3 6.9

13 8.1 17.5 6.8

15 18.3 8.7 3.4

17 18.4 19.4 g4

19 18.7 18.4 4.7

R-78 16-0CT-B4 1100 16.4 ! 17.7 12.1 8.3
3 17.8 13.3 8.2

3 17.9 14,1 8.2

7 17.9 14.7 1.7

9 18.0 13.5 1.2

1 18.3 16.6 3.6

13 18.5 18.4 4.6

13 1B.& 18.8 4.2

16 18.8 18.9 4.0

STIL.PD  16-DCT-B4 0750 10.0 1 16.9 4.7 9.6
3 16.9 5.4 9.1

3 16,9 6.8 8.9

7 17.1 1.2 8.1

§ 17.1 8.4 T.b
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BIOMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGE COMPONENT (SDNE)
H20PROF {Vertical profiles of temp.,salinity and oxygen conc. at SONE stations)

TOTAL  SARPLE

1-5

STATION DEPTH  DEPTH TEMP SALINITY  DIS5.0XY

LOCATION DRTE TINE {m) {n) {ol) (ppt} (ng/l}
BONE 3

ST.LED 4-MRY-B3 0740 b.b 1 18.0 10.3 7.430

' 3 1B.0 10.3 7.300

3 18.0 11.5 6,630

7 17.9 1.4 6.450

BU.VISTA  4-MAY-BS 1150 4.0 0.5 21.5 7.8 9,100

T 2 20,0 8.0 7.800

4 19.8 1.0 7.950

HORN.PT 7-KAY-BS 900 9.5 0.5 17.5 10,4 8.2

2 17.5 10.4 B.2

§ 17.5 10.4 8.2

6 17.5 11.8 8.4

7 17.5 11.8 8.1

WIRD.HIL  7-WAY-B3 705 §.2 3 9.5 6.2 7.3

i 19.1 b4 7.2

3 18.9 3.9 7.2

R&E.PT 9-HAY-B5 640 17.0 0.5 4.3 1.0 10,09

2 17.4 11.0 1¢.02

4 16.8 12,90 7.63

b 6.8 12.1 7.31

B 13.8 14.8 3.28

10 15.4 N 3.0

12 13.5 15.3 3.25

14 15.4 15.4 3.40

15.5 15,6 15.4 3.3t

KD.PT 9-MpY-BS 1025 10.8 0.5 19.5 3.1 nn

2 19.5 3.2 7.26

4 19.3 3.8 7,03

b 19.3 3.8 7.00

8.3 19.4 4.0 6.B2

PT.ND.PT  B-MAY-BS 1430 14,5 4.5 1B.8 13.0 9.61

2 17.2 12.9 §.30

4 17.0 12.8 5,08

b 16.8 12.8 §.03

8 16.8 13.4 9.03

10 16,6 13.6 B, 20

12 16,6 13.5 7.33

13.5 15.8 14.3 5.90



BICNONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGE COMPONENT (SONE)
H2DPROF {Vertical profiles of teap.,salinity and oxygen conc. at SONE stations)

TOTAL  SAMPLE
STATION DEPTH  DEFTH TEMP SALIKITY  DISS.oXY
LOCATION DATE TINE i) {e) tof)  {ppt) (mg/1)
R-b4 &-NAY-BD 1720 16.8 1 17.0 9.6 9.8
3 17.0 8.5 9.8 -
b ] 10.5 8.8
9 1.5 6.9
12 12.3 6.3
13 3.8 13.0 3.3
R-78 7-HR1-85 1633 17.0 0.3 16.4 3.2 12,60
2 16.4 5.2 12,20
4 16.4 9.2 12,25
b 16.4 9.2 11.10
8 16.0 9.8 10,65
10 15.8 11.4 8.40
12 14,0 11.3 0,70
14 13.8 11.9 3.70
16 13.8 12,6 5.23
STIL.Pd g-KRY-85 70D 9.3 0.5 17.3 0.8 B.60
2 17.5 0.3 8.49
4 17.6 0.3 8.49
b 17.6 0.2 8.45
8 17.7 0.3 B.42
§ 17.8 0.7 8.29
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BIDMDRITORING PROGRAN: SEDIMENT DXYBEN AND NUTRIENT EXCHANGE COMPONENT(SDKE)
H20PROF {Vertical profiles of tesp.,salinity and oxygen conc. at SONE stations)

TOTAL  SAMPLE

STRTION DEPTH  DEPTH TERP SALINITY  DISS.OXY
LOCATION DATE TINE {n] (s} {ol)  {ppt) {eg/1}
-GONE 4

ST.LED  25-JUNE-BD 1106 7.5 0.5 24.8 12.8 6.12 -

2 24,7 13.0 6.05

4 28,6 13.0 5.80

4 285 13.2 4,12

BU.VISTA  25-JUNE-83 730 4.8 0.3 2.3 11.2 3.9

T 2 5.7 1.4 4.9

25.7 .0 4.3

HORN PT.  26-JUNE-BS 700 8.2 0.3 28,5 3.8 6. 13
2 4.6 3.9 6,20
4 28.6 5.9 6,15
b 24.8 6.0 3,83
7 4.8 6.0 5.68

RAG PT  ZA-JUNE-B3 920 16.3 0.3 24.2 11.5 7.4
2 24.2 1.5 7.2
3 28,1 1.7 7.2
b 2.2 14,1 2.2
8 23.1 14.3 0.4
10 22.9 16.2 0.4
12 22.3 16.2 0.3
14 22.3 16.2 0.3
13 22.3 16.2

HD PT 24-JUNE-BS 1320 9.4 0.5 25.9 4.2 6.8
? 25.8 4.8 1.2
4 25.3 5.3 5.3
& 24,8 6.2 4.8
8 24,7 6.2 4.7

PT.NO.PT  24-JUNE-B3 1830 14.4 0.3 25.2 14.8 8.7
2 25.2 14.B 8.7
4 24,1 14.3 8.4
b 24,0 14.8 1.6
8 24.0 14,8 7.4
10 3.3 15.2 3.0
12 22.7 16.4 1.8
13 2.6 16,1 1.8
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BIOMONITORING PROGRAM: SEDIMENT DXYBEN AKD HUTRIENT EXCHANGE COMPONENT{SORE)

H20PROF (Vertical profiles of temp.,salirity and oxygen conc. at SONE stations)

TOTAL  SAMPLE

STATION DEPTH  DEPTH TEMP SALINITY  DISS.OXY
LOCATIBN DATE TINE {n) () {ol)  ippt) {ng/1}
R-b4 23-JUNE-B5 1540 17.5 0.3 25.7 13.8 9.85
2 243 13.0 9,60

4 24,0 13.2 B.60

b 23.9 13.2 B.33

8 23.8 13.2 8.12

10 23.5 13.3 6.50

12 22.4 14.0 3.05

14 21,7 14.8 1.10

16 216 13,5 0.55

R-78 27-JURE-B5 1045 14,8 0.5 22,3 10.8 1.30
2 22.5 10.6 7.42

§ 22,6 10,9 1.20

b 22.5 1.1 .52

8 22.% 2.5 872

10 22,3 14,0 2.38

12 21.8 14.5 1.90

14 216 14,7 1,58

13 2.5 0.92

STIL.PD  25-JUNE-83 1710 10.4 %] 23.7 1.7 7.02
2 3.7 1.7 7.05

4 3.7 1.7 6.95

6 23.7 2.2 6.82

8 236 3.6 6.10

g 23.¢ 3.8 S.90
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BIONOKITORING PROGRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGE CONPONENT {SONE)
H20PROF (Vertical profiles of temp.,salinity and oxygen conc. at SONE stations)

TOTAL  SAMPLE

1-9

STATION DEPTH  DEPTH  TEMP CONDUCTIVITY DISS.DXY
LOCATION DATE  TIRE  (m) ia) (o)  {umho) {eg/1}
-SORE 5 :
ST.LED 22-AU6-B3 743 7.9 0.5 25.6 244 .28
2 A0 285 5.28
§ 23.8 245 3.2t
b 2.2 233 4,80
7 263 254 4,36
BU.VISTA 22-AUB-B3 940 5.8 0.5 257 220 4,23
2 25.9 219 4,03
§ 2.0 225 3.13
45 26,1 230 3.02
HORR PT 21-AUB-83 1150 8.2 0.5 2.0 230 5.83
2 267 230 3.83
4 24,2 232 3.63
b 263 237 9.19
7 26,3 246 4,47
RAG PT 19-AUG-B5 901 16.5 0.5 26.0 249 3.0
2 2.0 249 3.0
4 2.1 249 4.9
b 26.1 250 4.9
g8 2.1 250 4.8
10 26.1 251 45
1z 26.0 251 4.3
14 26,0 255 3.5
15 26.0 257 3.1
KD PT  19-AUB-BS 1300 8.8 0.5 2.8 126 £.7h
2 26,7 128 4,56
4 26,7 129 4,51
6 267 128 4,51
B 26,7 129 4,51
PT NO PT 20-AUG-B5 700  14.3 0.5 26.0 277 6.83
2 262 n 6.86
§ 26,2 277 &.82
b 263 7 .67
B 26.3 279 6,25
10 26.2 287 3,05
12 26,1 309 3,40
13 261 320 2,28




BIOMOKITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGE COMPONENT (SONE)
H20PROF {Vertical profiles of tesp.,salinity and oxygen conc. at SONE stations)

TOTAL  SANPLE
STATION DEPTH  DEPTH

TERP CONDUCTIVITY DIS5.0XY

LOCATION DATE  TIHE (&) (s} {oC)  {usho) tag/l}
R-64  20-AUB-BS 1020 14.5 0.7 26.2 253 6. 74
2 2.2 253 6.70
4 2.2 254 6.54
6 28,1 256 6.01
B 2.1 263 5.23
10 26,9 288 2.47
12 25.9 335 1.12
& 25,7 369 0.86
15 25.6 370 0.84
R-78 20-AUB-B5 1343 13.3 0.0 265 226 7.4
2 2.4 230 7.1
§ 26,3 234 3.4
& 26,2 249 4.1
g8 2.1 236 3.4
10 26.0 281 1.6
12 25.7 322 0.4
14 25.7 340 0.3
STIL PD 21-AUG-BS 650  10.4 0.5 23.9 82 5.9
2 26,0 82 5.8
+ 26.1 83 5.8
6 26,2 102 9.4
B25.2 109 3.1
9 2.2 113 4.7




BIOMONITORING PROGRAM: SEDIMENT OXYGEN AND NUTEIENT EXCHANGE COMPDNENT (SONE)
H20PROF (Vertical profiles of teap.,salinity and oxygen conc. at SONE stations)

' TOTAL  SAMPLE
; STATION DEPTH DEPTH  TEMP SALINITY  DISS.0XY
— LOCATION DATE  TIME (e {s} {ol) {usho)  (mg/1)

SONE b

ST.LED 16-0CT-BS 1730 7.3 0.5 20.7 16.3 8.74
20.7 16.4 B.62
20.4 17.0 1.47

20.4 17.0 -7.01

o I Ay N

UL OBULVISTA 16-0CT-85 1530 6.0 05 208 129 87
2.5 131 1.7
2.5 133 8.2

21.6 13.3 8.2

|
[T I O X RN ¥, )

HORN PT 15-DCT-B5 1310  B.2 0.5 20.1 4.8 9.75

2 19.9 14.8 9.6

— 4 19.8 14.8 9.52
6 19.7 14.8 9.36

7 19.4 15.3 8.41

NIND HILL I5-OCT-85 1548 3.6 0.3 20.4 7.5 1.54

2 20.4 1.5 .29

- 2.5 20.4 1.5 1.24

- RAE PT {7-DC7-B3 B30 1¢.2 0.5 197 1£.2 3.18
2 19.8 16.2 B.18
4 19.8 16.2 8.14
6 26.2 18.2 4.95
B 20.2 18.3 3.02
10 20.2 18.3 3.18
12 20.2 1B.3 5.20
14 20.2 18.3 3.2t
15 20.2 18,3 5.20

MD PT 17-OCT-B5 1250 10.0 0.5 20,0 7.9 1.87
2200 7.9 1.86
—_ ‘ . 4 20,0 8.0 7.99
6 20,0 8.0 8.06
8

20.0 B.1 8.08

PT.NO.PT 14-DCT-B5 745 14,1 0.5 20.0 18.2 10,80
2 20,0 18.2 10.12
¥ 200 18.4 10.06
6 20.1 18.9 9.97
: B 20.0 18.9 9.27
— 10 19.9 19.2
' 12 20,3 19.9

13- 20.4 19.9
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BIOKONITORING PROGRAM: SEDIKENT OXYGEN AND NUTRIENT EXCHANGE COMPORENT (SONE)
H20PRDF tVertical profiles of teap.,salinity and orygen conc. at SONE stations)

TOTAL SAMPLE

STATION DEPTH  DEPTH  TEMP SALINITY DISS.0XY
LBCATION DATE TIHE  im) {a} (o)  (usho} (ag/1)
R-64 14-DCT-BS 1150 16.8 0.5 19.8 16.8 9.90

2 154 16.8 9.87

£ 19.8 17.4 9.77

6 19.8 17.5 9.20

8 19.3 17.B 8.86

10 20.0 19.0 6.4

12 20.9 20.8 4,32

14 2490 21.0 4,15

15 204 212 3.96

R-78 14-DCY-83 1515 15.0 0.5 19.4 13.8 10.26

2 19.7 18,5 5.95

4 19.4 15.1 8.08

b 19.7 15.8 6.58

g 20.¢ 17.0 3.18

10 20,2 17.3 4.36

12 20.4 17.8 4,20

14 20,6 18.3 3.09

STILL PP 15-OCT-B5 730  10.6 0.5 1B.3 3.2 1.5
2 183 5.6 7.3

4 18.4 6.1 7.2

b 18.4 6.9 7.0

B 18,5 7.1 .9

§ 185 7.1 6.9




BIDMUNITORING PROGRAM: SEDIMENT DXYGEN AHD NUTRIENT EXCHANGE COMPONENT (SOKE)
H20PROF {(Vertical profiles of tesp,,salinity and oxygen conc. at 5OKE stations)

TOTAL SAMPLE
STATION DEPTH  DEPTH

TERP SALIRITY DiS5.0%Y

- LOCATION DATE TIME (&) (e} (o) (PPT) tag/1}
SORE 7

ST.LED B-MAY-B6 700 7.0 0.5 18.2 10.9 5.9

2.2 17.5 10.9 9.6

4.2 148 12.1 7.9

6.3 14.4 12.3 7.5

. BU.VISTR  B-HAY-86 1200 5.2 0.5 19.53 8.8 9.01

te C 2 19,36 B.6 8.80

4 19.25 8.7 B.74

47 19,05 8.8 8.62

HORN PT  3-MAY-B6 1043 7.5 0.5 14.53 10.4 9.8

- 2.2 14,31 10.4 9.7

4 14,47 10.4 9.6

b 14.42 10,5 9.3

7.4 14,33 10.5 9.3

WINDY HILL 3-MAY-B6 1809  2.B 0.5 ta.28 3.4 5.9

_ L 16,17 3.5 9.9

2.7 16,13 3.6 9.8

2.6 16,12 3.7 9.7

o RAG PT b-MAY-B6 930  16.3 0.5 15.07 8.7 13.0

2 18,93 B.7 12.7

§.2 14,04 3.7 1.3

- ho13.46 12.3 8.0

8 13.39 12.8 7.8

9.8 13.28 12.8 1.6

. 12,1 13.1b 13.0 1.2

14 13,03 13.2 6.9

16 12.83 13.3 5.8

HD PT  7-MAY-B6 906G 10.0 0.5 16,30 3.3 7.67

2 16,17 3.4 1.56

- 4.2 1b.16 3.7 7.58

6.6 16,02 4.4 7.74

8.2 15,93 4.6 7.61

9.8 15.74 4.8 7.44

PT NO PT. 3o-MAY-B6 1430 14,4 0.5 14,91 12.4 9.2

2 14,48 12,5 5.2

- § 13.66 12.7 9.3

6.1 13.78 12.9 9.3

8.1 13.09 13.6 9.1

- 10,2 13,20 14.4 9.0

12,3 13,07 14.4 8.9

3.3 13,09 14.9 8.2




BIOMONITORING PROGRAK: SEDIMENT DXYBEN AND NUTRIENT EXCHANBE COMPONENT (SONE)
H20PROF (Vertical profiles of teap.,salinity and oxygen conc. at SONE stations)

TOTAL SAMPLE
STATION DEPTH  DEPTH  TENP SALINITY DISS.OXY
LOCATION DATE  TIME  (m) e} (ol) (PPT) {mg/1)
R-68  5-MAY-B6 930 16.5 0.5 13.84 10.4 10.2
2 13.b4 10.4 10.2
L1 13.80 10.5 10.1
6.1 12.78 12.3 8.8
8.2 12.87 13.4 B.3
10 12,43 14.6 7.3
12 12.39 14,86 7.3
14 11.98 16,3 3.7
16.2 11.83 17.7 3.2
R-78  A-MAY-B6 1030 16,0 0.9 12.22 8.7 9.7
2.2 12.21 8.7 9.6
3.9 12.14 B.8 9.3
6.1 11.86 11.2 0.7
g 10.94 14.5 3.3
10 10.68 16.6 2.5
12 10,51 17.1 2,0
139 10.43 17.4 1.8
16 10,44 17.3 1.7
STIL PD  4-HAY-BS 1400 9.8 0.3 14.B4 ¢.0 9.6
2.1 14,92 0.0 3.6
4 14,82 0.0 9.4
b 14,70 0.0 9.3
B 14.48 0.0 9.4
8.5 14,38 2.0 9.1




FIONONITORING PROGRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGE COMPONENT (SONE)
H20FROF (Vertical profiles of tesp.,salinity and oxygen conc, at SONE stations)

TOTAL SAMPLE
STATIDN DEPTH DEPTH TEMP CONDUCTIVITY DISS.DXY
LOCATION DATE TIRE  (a} (&) {eC)  {usho) {ag/1)

‘SONE 8
ST.LED 26-JUNE-86 780 7.2 0.5 24.4 229 4.7
B 2 24,5 228 4.7
I 4.5 29 b1
55 24,5 230
... BU.VISTA 26-JUNE-B& 950 5.5 0.5 24.% 19 7.8
o 7 24,9 192 7.0
i 2.0 203 5.4
HORN PT 25-JUNE-86 135¢ B.0 0.5 24,8 06 1.6
2 24,9 206 7.3
- § 24,8 206 6.7
6 24,8 206 6.5
6.5 24,7 206 b4
IND HILL 25-JUNE-B& 1500 2.8 0.5 25.6 117 5.7
5 257 117 5.5
RAB PT  25-JUNE-B6 936 165 0.5 23.7 223 B.0
? BT 23 1.2
237 25 7.0
6 23,4 22 4.5
8 23.5 2 6.3
10 23.4 226 6.2
12 23.4 28 5.9
14 22,7 40 3.3
16 226 242 3.0
KD PT  23-JUNE-86 1246 9.5 0.5 25.5 108 5.5
2253 110 5.1
4 253 1 5.0
6 5.2 111 4.9
8 25.2 1t 4.9
PT ND PT 24-JUNE-86 740 14,4 0.5 23.9 258 9.2
7 239 258 9.1
4 239 259 9.1
_ b 23.9 %1 8.7
B 23.8 24 8.0
10 235 73 bb
12 22.9 2% 32
13.5  22.% 04 2.5




BIOMONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGE COMPONENT (SONE)
H20PROF {(Vertical profiles of tesp.,salinity and oxygen conc, at SONE stations)

TOTAL SAMPLE
STATION DEPTH DEPTH TYEMP CONBUCTIVITY EISS.0XY
LOCATION DATE TINE  (a) (m) {oC} {usho) {eg/1)

R-64  24-JUNE-B6 1110 17.0 0.5 24.3 220 9.7
2 243 220 9.3

4 N2 22 %0

6 240 29 8.4

B 243 24 b

10 22,0 274 1.B

12 21.2 288 0.6

14 20.5 302 0.1

13.3  20.4 303 0.0

R-78  24-JUNE-B6 1BOB 17.4 0.3 24,7 153 9.4
2 .5 153 9.1

4 24,4 156 8.5

6 232 162 7.5

8 22.9 195 4.4

10 21.8 221 2.4

12 215 231 2.0

14 21,2 242 L.b

15 210 285 1.3

STIL P 25-JUNE-B6 825 10,0 0.3 24.1 3 b0
2 W2 3063

§ 2.2 3 6.2

6 243 6 6.2

8 24.2 6 6.2




Appendix Table 2

RIOMDNITIORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES {SONE)
HZONUTS {Surface and bottos water dissolved and particulate nutrient concentrations at SONE stations)

DISSOLVED NUTRIENTS PARTICULATES

TOTALSAMPLE
STATION DATE TIME DEFTH DEPTH NHA NO3#+NO2 TDN DIP TDP SI(OH}4 PC PN PP ECHLDRO SESTON
: {e) &) (uM N)Cul N) (uM K) (uM P)luM PituM Si) (ug/l)lug/l)}(ug/1)(ug/l) (mg/]}

-~

SONE |
ST.LED  27-AUG-B4 940 &.7 0.5 1.9 0,12 27.4 0,33 0.38 72.8 2126 439 B0 14,8 21,4
6,0 10,9 0.38 35,5 0.6% 0.07 43,8 626 108 3 520

BU.VISTA 27-AUS-B4 1335 3.6 0.5 0.7 25.8B 2.89 2,89 93.0 2463 395 110 16.2 54.0
3.0 0.6 26,6 3.06 3.63 9.0 2872 419 140 14,5 70,0

PT.ND.PT 28-AUG-84 900 13.0 0.5 0.7 0.06 216 0.15 0.14 45,8 1078 194 36 4,80 13.8
12,0 20,3 0,13 3B.9 Lo 0,97 47.6 1182 1% I 2.5 3

RAS.PT  28-RUB-84 1145 13.2 0.5 0.3 0.39 2.6 0.B3 0.
3 b 2

T62.1 134t 210 40 7.80 10.1
30,78 468 242 2 N

37.6 824 137 35 2.50

MD.PT  28-AUG-B4 1720 9.8 0.5 0.6 363 62.4

1.7 3438 564 70 21,8 22,0
.0 LB 3540 597 2.2 31.8

32.8
.92 388 2607 435 77 1b.d

R-64  29-AUG-84 745 16,0 0.5 3.0 0.92 2B.4 0.09 0.07 50.0 947 198 28 5.90 9.4
16,0 25,2 0.18 449 1.29 0.B9 4B.2 1243 186 3R 2,40 45.2

HORN.PT 29-AUG-84 1025 7.2 0.3 0.5 0.1% 28,2 0.28 0.95 74,6 2168 409 70 20.3 2.0
b, 7.8 0.88 367 0.31 0.49  4B.7 938 179 3B 4.0
WIND.HIL 29-AUG-BA 1255 3.6 0.5 0, 6.15 293 1,00 1.67 37,5 3343 470 8BS 1B.4 37,2
.60 0.5 0,200 27,6 1,23 176 39.6 13847 1801 373 23.4 272.0
STIL.PD 30-AUG-B4 730 9.5 0.5 5.2 48,5 BLO 0.20 1.42 47.9 959 136 32 6.25
8.0 5.9 4.3 710 0.30 0.44 42,6 1189 1p2 3B 4 2t
TOR.PT  30-AUG-B4 1010 15.2 0.5 5.6 .32 362 0.16 .85 47.1 1287 247 50 10.2 17.2
15,2 15.8 5,58 540 0.28 .48 47,5 363 110 28 2.20
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BIDMONITIORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
H20NUTS (Surface and bottos water disselved and particulate nutrient concentrations at SONE stations)

DISSOLVED NUTRIENTS PARTICULATES
TOTALSANPLE

STATIDN DATE TIME DEPTH DEPTH NHA NO3+ND2 TDK DIP TDP  SI(OHM PC P¥ PP CHLORD SESTON
{a} (a) (uM N){uN N) (uM N} (uM P)luM P){u¥ 5i) lug/l)  (ug/l) ({ug/1){ug/l} {mg/1)

SONE 2
ST.LED 17-0CT-84 1300 7.0 1.0 3.0 1.6% 247 0.27 0.27 3.7 958 19 25 6.8 12,8
6.5 6.7 372 342 0.47 0.984 4.3 915 146 33 2.7 #0.2
BU.VISTA 17-DCT-B4 1000 4.0 1.0 8.4 2,97 29.3 LAl 1.4 47.3 703 158 31 L1 203
3.0 85 287 3.4 1.38 148 47.2 bBb 141 3% 2.0 9.8
HORN PT, 15-0CT-84 1557 8.¢ 1.0 2.9 0.17 249 0.21 0.39 22.8 1397 222 7 8.0 3.8
‘ .4 210 21.B 002 0.02 2Z23.9 %02 153 29 5.4 360
WIND.HIL 15-DCT-B4 1030 4.6 1.0 5.5 6.66 30.9 0.85 2.64 32,3 1938 332 3 7.1 358
45 L8 5.9 265 0.94 1,32 38.7 2060 282 48 5B 4.4
RAB.PT  1B-OCT-B4 820 15.0 1.0 L7 1,90 23.2 .28 0.15 3.3 830 176 21 42 120
15.0 8.9 218 30.0 .25 0.40 12.9 504 106 24 1.9 20.4
ND.PT 18-0CT-84 1237 9.5 1.0 6.9 369 62.6 1.06 2.45 23.4 B24 136 36 3.4 1.4
: 9.0 87 29.8 5.2 L.09 251 3b4.2 1501 252 67 L0 650
PT.ND.PT 17-OCT-B4 1650 13.4 1.0 1.6 452 26,0 0.17 0.12 2.5 1026 181 20 9.8 16.2
1.0 8.2 L3 7.3 027 0,22 17 b PP 8 2.9 A0
R-64 17-0C7-B4 1540 19.¢ L0 2.9 11.70 32.4 0.20 0.42 21.3 1271 A2 27 .9 153
19.0 12.6 2,99 320 0.40 0.24 19,0 629 101 21 1.6 28.1
R-78 16-0CT-84 1100 16.4 1.0 6.1 B.04 3B.4 0.16 0.52 25.1 812 172 28 6.9 13.0
15.8 14,5 2.02 3B.0 0.41 1,22 24.3 581 %8 28 2.0 3.0
STIL.PD  16-DCT-B4 730 10.0 1.0 0.3 42,3 58.5 0.18 0.1B 18.8 31 B0 29 7.8 9.4
.0 5.3 294 494 0.27 0.38B 25.8 983 158 32 35 190
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BIOMONITIORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANBES (SONE)

H20NUTS {Surface and bottom water dissolved and particulate nutrient concentrations at SONE stations)

BISSDLVED NUTRIENTS PARTICULATES
TOTALSANPLE
STRTIBN DATE TIME DEPTH DEPTH NH4 NO3J+NOZ TON DIP TDP PC PN PP CHLORD SESTON
{a) (@) (uM NY{ul N} (uM N} {uM PHuM P}{ul Si) (ug/l}  {ug/l) (ug/1){ug/l}) (mg/l)
S0NE 3 :
ST.LED  &-NAY-BD 0740 &6 0.5 1.4 27,0 0.20 991 YAV 12,
6.5 &3 35.5 0.17 809 163 17 10.
BU.VISTA  &-MAY-BS 1150 4.0 0.5 29.2 .20 3135 682 74 34,4
4.0 26,5 0.86 2549 398 74 45.3
HORN PT. 7-WAY-85 920 7.3 0.3 2.3 60 BT 14 i1.4
7.0 33.0 734 128 12 8.6
WIND.HIL  7-RAY-BS 7050 4.2 0.5 1.4 30.7 0.59 2 3305 439 B 70.0
.0 i 4.5 0.58 34 450 9 73.0
RAB.PT.  9-MAY-BD 640 17.0 0.5 0.5 7.8 0.12 1.9 2207 77
15.5 8.0 35.4 10.3 1194 208 19
¥D.PT. 9-MAY-83 1025 10.8 0.5 4.2 B0.3 0.73 2 29.5 1964 458 56 28.0
B.5 7.0 68.6 0.73 29.1 29 485 130 B5.5
P1.ND PT.  B-MAY-BS 163v 14,5 0.3 2.7 41.9 0.07 2.2 a83 - 155 10 10.¢
13.3 6.3 347 0.0% B.1 613 221 i g.4
k-b4 6-MRY-B3 1720 16.8 0.3 45,6 1.3 984 18 1 7.4
15.0 34,3 4,7 1097 221 18 19.4
R-78 7-MAY-BS 1855 17.0 0.5 2003 42,9 0.20 1.3 2647 21
16,0 14,2 41.3 0.15 3.1 4324 44
STIL. PO B-MAY-BS 705 9.3 0.5 5.7 719.% 0.47 7.1 1639 222 M4 27.8
9.0 3.3 79.4 0,18 7.8 2640 299 b4 43.8

2-3




RIGMDKITIORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES{(SONE)
H20WUTS {Surface and bottom water dissolved and particulate nutrient concentrations at SONE stations)

DISSOLVED NUTRIENTS PARTICULATES
TOTALSARPLE
STATION DATE TINE DEPTH DEPTH NH4 NO3+KD2 TDN DIP TDP PC PR PP CHLORD SESTON
() (m) {uM N)iuM N) {uM R} (uM P)luM P)(uM 8i)  (ug/1)  fug/l) (fug/1)(ug/}) (mg/D)
SONE 4

ST.LED  25-JUNE-BS 1100 7.5 0.5 1.15 .12 0.66 1508 281 37 120 727.4
1.5 1.82 A3 0.33 1125 199 B b4 29.2
BU.VISTA 23-JUNE-BS 730 4.4 ] 0.69 1.36 2.08 3344 672 73 336 #5.4
3.0 0.62 1.41 2,03 2214 344 b8 13,6 344

HORK PT. 26-JUNE-85 700 8.2 0.5 0.20 1.04 1144 198 28 B.0 30.2
' 7.0 0.27 0.89 2633 343 8% 6.8 3.8

RAG.PT.  24-JUNE-BS 920 16.5 0.5 0.19 0.20 0.74 .9 1841 378 4% 19.0  19.0
15,0 .34 .36 .34 A 1667 138 18 4.4 2.8

MD.PT 24-JUNE-BS 1320 9.6 0.5 38.1 33.3 1239 212 40 11.6' 2.8
8.¢ 30.9 40.9 1244 2 48 23.8

PT.NO.PT 24-JUNE-B5 1830 14.4 0.5 0.37 0.14 0.%6 998 14217 40 13,
' 13.0 0.47 0.32 0.50 1056 6 2 32 1L
R-b4 25-JUN%.-85 1540 17.5 0.5 0.68 0.27 0.88 2080 337 30 15.8 2.8
16,0 ¢ 65 0.4) (.91 513 2 Lt 1.9

R-78 27-JUNE-BS 1045 16.8 0.3 8.00 0.15 0.26 1656 318 43 1B.3 20,4
15.0 0.90 6.43 0.7 632 128 271 4.0 16,8

STIL.PD  26-JUNE-85 1710 10.4 0.5 43.6 0.44 1,09 1154 % 21 b6 .0
5.0 38.6 0.4 0.94 1541 200 4 4.8 32.8




BIOMONITIORING PRDGRAM: SEDIMENT DYYBEN AND RUTRIENT EXCHANGES{SONE)

H20NUTS (Surface and bottoa water dissolved and particulate nutrient concentrations at SONE stations)

)

DISSGLVED NUTRIENTS PARTICULATES
- TOTALSANPLE
STATION DATE TINE DEPTH DEPTH NH4 NODJ+ND2 ND2 TDN DIP  TOP  SI(0HI4 FC PN PP CHLORD SESTON
) (o) {ud) (uM) oM (uM) (M) (uM) {uM) {fug/1} (ug/1} lug/l) {ug/l} (mg/l)
SONE 5 »
ST.LED 22-AUG-BS 8OO 7.9 0.5 7.6 B.14 6,75 49.2 1,08 1.36 63.3 1130 167 20.8  9.64 16.6
_ 7.0 111 6,43 4,92 448 | 1,32 54.1 787 144 214 593 23,6
BU.VISTA 22-pUE-85 1000 G.8 0.5 14,5 9.40 5.82 49.8 3.92 476  101.0 1593 226 51 169 29.8
4,5 15.2 10,30 7.B6 56,7 3.29 4.3 87.0 1649 213 b1 B.16 43.6
RORN PT, 2i-AUG-B5 1155 8.2 0.5 10.6 7.19 3.57 39.4 0.62 0.92 58.7 1667 234 238 9.28 13.2
7.0 161 3.B3  2.12 45.B 0.49 0.BS 57.0 1121 197 287 5.63 33.0
BIND.HIL RO STATION CHOPRANK RIVER BRIDBE NDT DPERATING
_ RAG.PT 19-AUG-B5 914 1.5 0.5 1.2 0.56 0.23 40,9 0.51 3.00 42,5 339 192 21 .24 10,7
943 15,0 13,1 0.78 .21 4.1 G5B 1,03 50.4 1579 291 32.8 7.12 25.7
KD.PT 19-AUS-BS 1317 £.8 0.5 7.7 6,55 3.29 39.8 2.04 1,78 71, 2238 I3 9 29,5 310
o 1340 8.0 6.8 6.48 336 39.2 2,26 LT 62 5114 825 191 17,0 142.5
PT.NO.PT 20-AUB-85 730 14.3 0.5 4.2 1,04 27,0 0.61 1.1 18.3 892 186 20.1  6.69 B.B
— 740 13.0 14,5 0.92 36.2 0.73 0.9 37 1599 255 29.9 310 45.7
k-64  20-RUE-85 1030 16.5 0.5 2.2 2,88 2.60 32.6 0.24 1.1 39.0 1044 19! 22 964 9.9
_ 1045 15,0 20,3 2.3t 150 43.2 1.4 1.40 35.6 313 47 B L 9.2
R-78  20-AUB-BS 1345 15.5 0.5 5.0 6,19 573 41,9 (.61 1,59 49,6 2024 396 0 32,9 12.3
B ' 14,0 23.7 0.25 0.19 46,1 1,54 L1.35 46.5 131 173 24 4,98 22.8
STIL.PD 21-Al6-BS 760 10.4 0.5 2.7 17.86 4.6 47.0 (.80 1.71 38.2 1621 147 33 7.7 2.0
720 2.0 2.8 16.B0 6.22 37.4 0.B6 1.50 37.0 2557 189 80 13.8 535
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RIDMONITIORING PROGRAN: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES{SONE)
H20KUTS {Surface and bottom water dissolved and particulate nutrient concentrations at SONE stations)

ACTIVE

7.1

—
N b=

i
3

1.3
4,07

—
4T
- -

- o~

8,71
6,93

7.93
11.6

DISSGLVED NUTRIENTS PARTICULATES
TOTALSAMPLE -
STATION DATE TIME DEPTH DEPTH NH4 NO3+NO2 ND2 TDN DIP TDP SI(OH)4  PC PN PP CHLORD SESTON CHOLOR
tn) e () {uM) () M) um) {uM) ) lug/1) lug/1)lug/1} lug/l) fmg/1) (ug/l)
SONE &
ST.LED 16-OCT-85 1735 7.3 0.5 2.1 279 121 26.8 0.57 0.93 31.4 1200 172 1 10,3 8.4
2010 6.0 5.6 3.4b 1.66 31,2 0.64 0.92 23.3 791 102 16 4.43 10.9
BU.VISTA 16-0CT-B5 1415 6.0 0.3 0.7 2,12 (.43 23.6 2,30 3.44 b4.R B629 1316 114 91.% 39.5
1515 5.0 0.7 1.95 .44 25.2 2.43 2.70 42,8 3974 508 131 26.1 74.8
HORN PT. 15-0CT-B5 1315 8.2 0.5 0.5 1.56 0.33 24.6 0.43 0.66 19.5 1631 249 I 141 107
1440 7.0 2,4 1,55 0.44 6.6 0.32 0.60 14,7 1404 187 41 9,39 3B.3
BIND.HIL 15-DCT-B3 1845 3.6 0.7 1.5 B.50 0,32 37.2 171 2.42 47,8 3128 383 73 27.4 3.4
23 L3 7.%0 0,31 34,2 1.57 2.B& 45.9 B392 949 236 33.9 142.7
RAB.PT. 17-0C7-83 830 16.2 0.5 2.7 1.78 0.8 29.4 0.11 0.40 20.9 B67 156 14 6,43 4.8
15.0 8.8 3.05 1.52 42.0 0.19 0.30 B.8 1573 233 27 b.50 24,8
MD.PT. 17-DCT-B5 1250 10.0 0.5 0.7 17,10 1.62 42.B 1.66 2.45 70.8 2153 312 47 19.3 3Ld
: 8.6 .9 16.80 1.62 42,0 1.62 2.30 62.2 6256 797 201 35,2 142.7
PT.NO.PT 14-007-83 800 Y41 0.5 6.4 239 1.6x 33.2 0.3 0.2 1.7 1088 145 i 12,3 1.
13.0 5.7 L.BB L.12 27.0 0.12 6.29 4.2 1765 225 22 13,7 2.
R-64  14-DCT-B3 1200 6.8 0.3 1.6 5.41 2.28 32.2 (.16 O0.76 15.3 1087 191 15 115 5.9
15.0 13,8 3.11 1.44 38.4 0.8 0.54 22,1 451 92 1o 3.87 10.9
k-78  {4-DCT-BS 1500 15.0 0.5 2,7 15,00 1.00 37.8 0.16 0.49 33,9 2547 AN 38 290 8.5
{40 11.7 10.80 0.56 42.0 6.56 0.B4 35.4 1532 220 37 1,73 8.7
STIL.PD 15-0C71-85  BOO 10.6 0.3 5.6 40.50 1.3B 59.1 0.56 1,15 29.8 961 127 2 621 10.0
15 3.0 6.8 36,20 L.18 97.4 0.67 0.9 29.7 3625 278 76 B.57 T0.b
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BIDMONITIGRING PROGRAM: SEDIMENT OXYSEN AND NUTRIENT EXCHANGES {SONE)
W20HUTS (Surface and bottom water dissolved and particulate nutrient concentrations at SONE stations)

DISSOLVER NUTRIENTS PARTICULATES

TOTALSAMPLE ACTIVE
STATION DATE TIME DEPTH DEPTH NHA NO3J+ND2 ND2 TDN DIP TDP SI{0H)4 P PN PP CHLORD SESTON CHOLDR
(s} s} (uH) (uB) (uM) (uM) fuM)  (uM}  (uM) {ug/1} (ug/1}tug/l) lug/l) (ag/1} fug/l)

SONE 7 ‘
ST.LED B-KAY-Bb 7.0 0.5 0.8 6465037 27.20.09 0.26 3.5 1160 144 10 7.2 8.3 7.1
6.3 2.3 23.60 0.75 50,4 0.09 0.33 .5 1789 245 18 1%.1 10,0  18.1
RU.VISTA  B-MAY-Bb 3.2 0.5 0.5 0.540,15 26.20.24 0,61 21,5 3999 542 73 3.1 47.4 354
4,7 0.3 0.330.07 24,4 0,22 0.64 1B.4 391l 828 125 383 8.2 T
HORN PT  3-MAY-B6 1130 7.5 0.5 8.2 22.50 0.77 64.2 0.18 1.37 4.9 1301 165 12 9.0 14,4 8.0
7.4 0.6 24.40 0,52 53.4 0.07 0,53 3.2 1256 15t 13 4.3 10.9 8.8
KIND RiL  3-MAY-B& 1900 2.8 0.5 2.3 77.20 0.35 111.6 0.52 1.03 28.0 4487  Gbb 94 24.4 51.8 17.%
26 1.6 77.70 6,28 111,8 0.46 0.93 23,4 4402 540 101 28,5 TL.0 225
RAG PT b-MAY-B6 1040 16,5 0.5 1.0 36.20 0.70 58,7 0.10 0.33 4.8 2935 340 49 345 12,2 30
16,0 3.5 27.80 1.00 S52.9 0.13 0.22 1.8 2673 354 200 4.5 142 4.0
KD PT  7-MAY-Bb 10.¢ 0.5 6.0 87.30 1.30 115.4 0,38 0.81 14.9 1808 272 67 1B.8 4.6 148
9.8 3.B 79.30 1.12 101,7 0.13 0.28 12,2 Jabd 463 136 26.4 1012 22,8
PT ND PT  5-HAY-B6 1547 14.4 0.5 2.5 32.70 0,B% 57.3 0,09 0,31 1.6 623 92 b 3.4 3.3 3.3
19,3 A3 26,40 0,82 51,6 0,08 0.3 1.1 528 - 129 i1 5.0 1.6
R-64 S-HAY-B6 1100 16,3 0.5 1.8 42,30 0.7¢ 51,9 .06 0,21 1.9 HAL VAT ¥ 7.1 B2 7.1
16,2 15,2 20.40 0.76 49.5 0,09 0.19 1.6 2339 33 17 25.8 10.0  24.4
k-78 §-MAY-86 1030 16.0 0.5 49.60 0.68 79.3 0.09 0.29 25.0 2311 303 22302 12,9 3.9
16.0 13.2 19.30 0.8 57.0 0,13 .38 11.3 2194 310 26 22,7 19.0 15t

STIL PP 4-MAY-BL 1440 9.8 0.5

wn

76,20 0,65 92.1 0.35 0.38 49.0 1633 169 4  B.5 Zi.6 5.6
74,50 0.75 102.6 0.40 0.7 45.3 2433 25 3 10,9 45.0

fme
(2, ]
v A
-3




- RIOMONITIORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
H20NUTS (Surface and bottom water dissolved and particulate nutrient concentration at SONE station)

TOTAL SAMPLE

DISS0LYED NUTRIENTS

PARTICULATES

TOTAL

ACTIVE

STATION DATE TIME DEPTH DEPTH  NH4 N2 NO3+ND2 TDN DIP TDP SI{OH}4 PC PN PP CHLORD SESTON CHLORD
(n}  (u {uM)  {uM) (uB) (uM) (ud)  Col) (R} fug/1) (ug/Y) fug/1) tug/l) {mg/l) tug/l)
"""" SONE 8

ST.LED  26-JURE-B6 730 7.2 6.5 3.5 0.3 3.3 0.17 0.29 83.6 1269 253 23 1.8 5.B  1h.4
B 5.3 4.6 0.3 34.2 0,09 0,31 81,5 1200 223 25 12,3 %4 10.d
BU.VISTA 26-JUNE-B6 930 5.5 6.5 2.3 0.27 0.41 32,3 1.37 1.BS 7.5 2411 394 52 28,7 20.2 247
4,0 4.7 0.28 L.21 34,7 L.26 1,29 9.8 2737 3BS 97 1B.&4  4B.4 3.4
HORN PT 25-JUNE-BS 1317 8.0 0.5 1.4 0.14 6,52 32.1 0.2% 0,51 41.2 2298 402 M 21,9 2.6 20,2
’ 6.5 1.3 610 027 30.5 0.15 0.27 &L.4 1762 294 B 1.3 27.2 BT

N WIHD HILL 25-JUNE-BA 2.8 0.3 2.1 0.3 47,3 1,53 1.72 45,8 4595 534 10 19.2  A3.b

.5 LB 0.2 45 56 1,77 62.B 5919 706 1 22,9 100
o RAG PT  23-JUNE-B& 1015 16.5 0.5 2.8 0.19 35.0 6.14 0.32 3%.6 1B73 413 37 2.7 1.6 18.%
16,0 8.9 45 38.0 16 0.3%4 41,2 ipl9 323 35 106.9 8.7
- KD PT  23-JUNE-B& 1300 9.5 0.5 3.% 0.53 24,80 57.0 1.23 L350 4.3 1R92 23 57 11,1 42,8 B.7
' B.0 5.3 0.68 24.30 59,0 1,28 1.49 42,2 4726 B4 32 .3 258 4.0
- PT NO PT 24-JUNE-B6 715 14.4 0.5 3.9 0.18 0.52 34.4 0.12 0.19 20.6 1390 241 18 7.8 9.8 7.1
13,4 13,0 W44 2,24 44,4 0,11 6.1 el 727 15 20 3.4 1.6 33
- R-64  24-JUNE-BS 17.0 0.9 0.6 0.49 30.0 0.16 0.36 29.3 1365 293 25 123 4B 10.9
15.% 27.3 1, 2.90 541 0.46 0.52 39.9 592 111 8 L9 9.9 0.7
R-78  24-JUNE-Bb 17.4 0.5 1,2 0.41 10,60 39.8 0.19 0.49 44.0 1936 335 3% 20,5 5.4 14.B
- 15.0 19,3 0.64 4.95 559 0.26 0.37 413 My 174 W 83 YT
STIL PD  23-JUNE-B6 900 10.0 0.% 4.0 0,59 55.30 B8.5 0.67 0.92 Sh.& 20 211 31 12,2 30.B b5
— 6.0 4,3 0,52 54.90 B2.1 0.82 0.93 53.0 3342 29 75 13.4 530 4.0




Appendix Table 3

LONG-TERM EIOMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPONERT (SONE STUDY)
SEDPRDF (Vertical sediment profiles of Eh,%H20 and various particulates)

Add +24% eV to all Eh data to correct values to hydrogen electrode
NDTE:Vertical profiles of particulates collected only during October cruise.
NOTE: No surfical particulate sasples taken during this cruise.

TOTAL EH Mecat
STATION DATE TIKE DEPTE  DEPTH Eh
{K} {CK) (a¥}

ST.LED  27-AUB-B4 1035 6.7 0 =272
-1 -286
-2 -276
-3 -233
-4 -246
-3 -248
-6 -248
-1 -233
-8 -255
-9 -264

BU.VISTA  27-AUG-B4 1410 3.6 0 =75
-1 -263
-2 =270
-3 -272
-4 -281
-5 -298
-6 -297
-7 =300
-8 -303
-9 =303

HORN.PT  29-AUG-84 1120 7.2 § -249
-1 -236
-2 -278
-3 -290
-4 -291
-3 -282
=4 -293
-7 -322
-B -345
-9 -347

-16 -562
-1 -381
-1z -361

WIND.HIL  29-AUB-84 1343 3.6 0 -63
-1
-2 =257
-3 =27
-4 -284
-3 =292
-6 =290
-7 -291
-8 -304
-9 -297

-10 -324
-1 -340
-12 -159
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LONG-TERM BIGMONITORING PROGRAM: ECGSYSTEN PROCESSES COMPONENT (SONE STUDY)
SEDPROF (Vertical sedieent profiles of Eh,%HZD and various particulates)
Add +244 =V to all Eh data to correct values to hydrogen eiectrode
NOTE:Vertical profiles of particulates collected only during Detober cruise,
NOTE: Ko surfical particulate samples taken during this cruise.

TOTAL EH Mesat
,,, ’ STATION DATE TIME GEPTH  DEPTH Eh
{#) {CK) (aV)

B RAB.PT  28-AUB-B4 1248 13,2 ¢ -386
-1 395
-2 402
S Y 3L
- : -4 1
I
- 472
_ -7 k5
-8 453
-9 -425
) -10 412
KD.PT  28-AUB-B4 1715 9.8 0 -5
-1 177
- =2 -34S
-3 438
-4 452
- 5 502
-4 483
-7 412
) £ -503
-9 -482
PT.ND.PT  28-AUB-34 980 13,0 ¢ -278
SRS 7
-2 318
— SIS 7
-4 -2
5 -32
B -4
-7 -3k
-6 -5
-9
R-64  29-AUE-B4  BAS 16,0 0 155
-1 400
- 2 -410
-3 4%
-4 42
i 5 42
-6 433
-1 -a30
-8 438
- -9 430
10 -3
STy,
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LOKE-TERN BIOHONITORIKS PROGRAK: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)
SEDPROF {Vertical sediment profiles of Eh,%H2D and various particulates)

fidd +244 eV to all Eh data to correct values to hydrogen electrode
NOTE:Vertical profiles of particulates collected only during Dctober cruise.
NOTE: No surfical particulate samples taken during this cruise.

TOBTAL EH Mesat
STATION DATE TIME DEPTH  DEPTH Eh
(K} {CH) {sV)

TOX.PT  30-AUB-B4 1100 15.2 0 -238
-1 -283
-2 -284
-3 -302
-4 -3
-3 =313
-b -324
-7 -401
-g -353
-9 -450

-10 -500
-11 -522
-12 -440
-13 =310
-14 -335
STIL.PD  30-AUG-B4  BOO 9.5 0 -38
-1 -239
-2 -237
-3 ~263
-4 -~285
=3 -291
-h -293
-1 -304
-# -294
-9 -307
-10 -320
-1 -304
-12 -337
-13 -369
-14 -804
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BIDKONITORING PROGRAN: ECOSYSTEX PROCESSES COMPOKEKT(SONE STUDY)

SEDPROF {Vertical sedisent profiles of Eh,2ZH20 and various particulates)
ADD +244 oV to all Eh data te correct to hydrogen electrode.

All sediment sasple slices lce thick

SEDIMENT PROFILES

TOTAL EH Messt KID-POINT SEDIMENANALYSIS,Z  DISSOLVED NUTRIENT
STATION DATE  TIME DEPTH  DEPTH  Eh SEDIMEN TK20 PC PN PP CHLORD  NHA NOI+ND2
M CM V) o (L (sg/82)  {uM K} {ulf B)
SONE 2
ST.LED  17-DCT-84 1819 7.0 0 14
-1 100 6.5 B8L.4 242 0.28 0.061 8 S
-2 -1200 LS OTLS 229 0,27 0,057 9% 5
-3 -40 2.5 70,5 250 .31 0.063
-4 -155 35 70.6 274  6.34 0.057
4.5 8.8 2.B5 0.32 0.075
B -6 -155 5.5 6.2 288 0.31 0.059
6.5 655 253 0.30 0.05
-8 -180
10 -150
BU.VISTA  17-0CT-84 1222 4.0 6 160
-0.5 90 ,
- 0.5 825 219 0.27 0.134 % 16,2
L5 20
L5 725 2,3 0,29 0.145 093
- 2.5 -140
2.5 8.7 238 0.28 0.147
-3.5  -175
3.5 658 224 0.25 0.124
4,5 170
45 2.5 215 0.24 0.111
-5.5
5.5 0.9 2.20 0.25 0.115
6.5  -155
6.5 T4 220 0.24 0,109
-5 -155

7.3 58.8 2.34  0.22 0.102




BIOMONITORING PROGRAN: ECDSYSTEHM PROCESSES COMPONENT (SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 sV to all Eh data to correct to hydrogen electrode.

All sedisent sasple slices lce thick

SEDIMENT PROFILES

TOTAL EH Mesat KID-POINT SEDIMENANALYSIS, % DISSOLVED NUTRIENT
STATION DATE TIKE DEPTH  DEPTH  Eh GEDIMENT XH20 PC PN PP CHLORD  NH& KO3+ND2
) o, I ) B (v N 4] {ng/u2) (uM N} (uf M)
SONE 2
ST.LED  17-DCT-B4 1419 7.0 0 140
-1 100 0.5 B81.4 2,42 (.28 0.04! 58 5
-2 120 1,5 72,5 2.2%  0.27 0.097 99 5
-3 -140 2.5 70,5 2.50 0.3 0.083
-4 -155 L5 70,6 2,74 0.3 0,057
4.5 68.8 2.86 0.32 0.075
-6 -155 55 47,2 2.BB 0.31 0.059
6.5 455 2.53  0.30 0.056
-8 -1&0
S [
BU.VISTA  17-OCT-B& 1222 4.0 0 140
-0.5 90
0.5 825 2.19 0.27 0.134 2% 16,2
-1.5 20
1.5 72,5 234 0.29 0.145 70 9.3
-2.5  -140 '
2.5 $8.7 2,38 0.28 0.147
-3.5  -175
3.5 85.8 2,24 0.25 0.124
-4,5  -170
45 62,5 715 0.24 0,111
-5.5 '
55 409 2,20 6.25 0.115
-4.5  -155
6.5 59.4 2,20 0.24 0.109
-7.5 -155
7.5 58,8 2,34 0.22 0,102
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BIOMONITORING PROGRAN: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)

SEDPRDF (Vertical sediment profiles of Eh,XH20-and various particulates)
ADD +244 oV to all Eh data to correct to hydrogen electrode.

Al1 sediment sample slices Ics thick

SEDIMENT PROFILES

TOTAL EH Mesat HID-PDINT SEDIMENANALYSIS, Y DISSOLVED NUTRIENT
STATION DATE  TINE DEPTH  DEPTH  Eh SEDIMENT IH20 PC PN PP CHLORD  NH4 ND3+ND2
(" € w1 (ng/a2) (ul N) (uM W)
HORN.PT  15-DCT-B5 1628 B.0 0 135
0.5 B83.2 4,03 0.25 0.059 1.8
-1,2 9
1.5 7.6 2,19 0.26 0.058 186 4.8
~2.2 -4
2.5 70.8 2.58 6.30 0.071
~3.2  -150
3.5 8.4 2,31 0.26 0.069
-4,2 -9
45 7.0 2.32 0.28 0.059
-5,2  -B0
55 447 2,01 0.26 0.05
-6.2  -70
6.5 831 1.89 0,23 0.050
~7.2 %0
7.5  40.9 1.98 0.23 0.048
-8.2  -110
8.5 59.6 1.B6 0.24 0.045
-9.2
9.5  58.4 1.96 0.24 0,043
WIND.HIL  15-DCT-84 1108 46 0 130
-1 -1200 0.5 B1.4 4,52 0.36 0.102 17 7.0
-2 -120 .5  75.7 7.05 9.52 0.126 40 2.8
-3 -7 25 The 7.0 0,52 0.402
-4 -110 3.5 740 7.08 0.4%9 0.117
8,5 7.5 b.74 0,50 0.113
-6 =70 5.5 9.7 5.51 0.40 0.102
6.5 71.9 b.16  0.47 0.104
-8 -9 7.5 743 7.98 0.54 0.120
B.5 72,2 .68 0.49 0,123
-16 -180 9.5  70.5 6.80 0.47 0,105
-12 -190
RAG.PT  1B-DCT-B4 950 15.5 0 120
-1 20 0.5 89,3 3.47 0.48 0,084 163 6.9
-2 =230 1.5 BA.D 3.4% .46 0.089 29 6.0
-3 =305 2.5 B0.7 3.53 0.45 0.04b
-4 -305 3.5 BO.O 3.56 0.47 0.071
45 79.B 3.51 0.4 0,070
-4 310 5.5  77.1 3.08 0.40 0.06!
6.5 77.8 2.93 0.35 0.040
-8 -340 7.5 75.6 2.72 0.34 0.058
8.5 72.9 2.91 0.37 0.058
-16 <330 9.5 726 Z.94 0.36 0.05




BIOMONITGRING PROGRAM: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)

SEDPROF {Vertical sediment profiles of Eh,XH20 and various particulates)
ADD +244 oV to all Eh data to correct to hydrogen electrode.

All sediment sample slices lce thick

SEDIMENT PROFILES

TOTAL EH Mesat NID-PDINT SEDIMENANALYSIS, I DISSDLVED NUTRIENT
STATION DATE TINE DEPTH  DEPTH Eh GSEDIMENT 2H20 PC PN PP CHLORD  NHé NO3+ND2
’ M {CH) {sV) {CH) (%) {rg/n2)  (uM N) (ul N)
¥D.PT . 1B-DCT-B4 1340 2.5 0 130
-1 100 0.5 B&4 2,79 0,30 0.117 97 323
-2 30 L5 79.4 2,86 0.31 0,108 114 27,6
-3 -150 25 749 .94 0,32 0.128
-4 -180 3.9 748 336 038 0.125
-3 -210 L5 9.2 2.82 0.31 0,108
-6 =235 5.5 &L.4 2.4 0.25 0,094
-7 -2 6.5 60,3 2.33 0.26 0,089
7.5 59.3 2.48 0.25 0.095
8.5 59.8 2.4B 0.26 6,093
PT.NOLPT  17-DCT-B4 1810 13.4 0 140
-1 100 0.5 7¢.8 i.14  0.16 0.031 72 118
-2 -110 1.5 57.3 156 0.18 0.035 161 4.2
-3 -220 2.5 45,8 0.97 0,12 0.023 :
-4 -230 3.5 3.4 0.67 0.08 0,021
=5 -280 £5 309 0.83 0.05 0.022
39 3B 0.75 0.07 0,018
=7 =310 6.5 317 0.36 0.05 0.022
7.5 3.4 0.68 .07 0,025
- -3 8.5 428 L.69 0.12 0,031
-10 2.5 445 1.01  0.11 0,032
-1t -280
R~44 16-0C7-B4 1810 19.0 0 180
-t 100 0.5 B%.5 2.30 0.346 0.055 S
-2 90 .5  806.9 3.B3 0.30 0.054 4,7
-3 -130 2,5 76,5 2.87 0.3 0.049
-4 =200 3.9 74.8 2.30¢ 0.37 0,052
-3 210 4.5 7.9 .56 0.31 0,045
-6 -230 5.5 749 2.82  0.31 0.04%
6.5 75.5 2.62 0.31 0,051
-8 -230 7.5 741 2.68 0.32 0.048
-5 =270 B.5 72,3 2.3 0.32 0.051
9.3 740 2,69 0.31 0.04%9
=il -300
R-78 16-0C7-64 1218 16.4 ¢ 145
' -1 90 0.5 B9.6 0.091 138 6.6
=2 -1%0 1.5 &5.8 0.06% 248 31
-3 -230 2.5 45,9 2.96 0.19 0.045
-4 =210 3.5 853 2.53  0.19 0.047
-5 -22 45 64,3 2,33 0.20 0,050
5.5 631 2,06 0.17 0.044
-1 230 6.5  b1.0 2.08 0,17 0.043
7,5 62,5 L.bb 0.16 6,041
- -250
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BIDMDKITORING PROGRAM: ECOSYSTEM PRGCESSES COMPONENT{SDNE STUDY)
SEDPROF (Vertical sedisent profiles of Eh,IH20 and various particulates)
ADD +244% eV to all Eh data tc correct to hydrogen electrode.

All sedisent saeple slices lcw thick

SEDIMENT PROFILES

TOTAL EH Meset

SEDIKENANALYSIS, %

DISSOLVED NUTRIENT

0.21 0.036
0,20 0.035

STATION DATE TIKE DEPTH  DEPTH  Eh  SEDIMENT ZHZD PR PP CHLORD  KH4 KO3+NO2
{8 {CH) {eV) {sg/e2)  (ulf N} (ul N)
STIL.PD  16-DCT-84 10D 10.0 ¢ 40
-1 30 0.5 B9 0.24 0.046 21 183
-2 % 1.3 &%.4 0,25 0.070 103 28,
-3 R0 2.5 b1.8 0.26 0.077
-4  -105 3.5 417 0.27 0.08t
-3 % 45 3.0 0.21 .03
-6 -143 o 56.4 (.19 0.045
~7  -105 5. 36,3 0.21 0,051
7. 34,
B. 32,
% 53

3-8
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BIGKONITORING PROGRAM: ECOSYSTEN PROCESSES CUMPOKERT(SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 aY to all Eh data to correct to hydrogen electrode.

All sediment sasple slices lce thick

SEDIMENT PROFILES

TOTAL EH Messt KID-PDINT SEDIMENANALYSIS, %
STATION DATE TIME DEPTH  DEPTH  Em SEDIMENT 1H20 PC PN PP CHLORD
/ 4] o {aV) {CH) (i {mg/a2)
SONE 3
ST.LED &-MAY-85 B30 6.6 R VA
{ 97
-1 -7 0.5 2,67 0.34 0,089 30.9
-2 -150
=3 -130
-4 -170
-3 -200
-6 -206
-7 -85
BU.VISTA  4-MAY-BS 1200 4,0 1197
0 ]
-1 B 0.3 2,78 0.32 0.166 31.8
-2 33
-3 2
-4 -135
-3 -l
-6 -14b
HORN. PT 7-MRY-B5 7.5 I 185
-1 -135 0.5 231 0,33 0.07% 310
-2 =200
=3 =200
-t 2125
=5 210
-6 =236
-7 -140
-8 -210
WIND.HIL  7-MAY-85 710 4,2 L 200
-1 19 0.5 7.4 0,53 0.11B  38.2
-2 135
=30 124
-4 200
-5 100
-6 120
k&G.FT F-MAY-BZ 700 17.0 I 195
‘ -1 =50 0.5 4,97 0.66 0.09 SL.E
-2 -1460 :
R A
-4 -0

-3 -180
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BIDKONITORING PROGRAM: ECOSYSTEM PROCESSES COKPONENT(SDNE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 &Y to all Eh data to correct to hydrogen electrode.

Al1 sedieent sample slices Ice thick

SEDIMENT PROFILES

TOTAL EH Mesat KID-PDINT SEDIMENANALYSIS,Z
STATION DATE TIME DEPTH  DEPTH  Eh  SEDIMENT IH20 PC PR PP CHLORD
" {aV) {cH) {%i {ag/s2)
MD.PT 9-MAY-B5 1030 10.8 1 195
‘ -t 150 0.5 2,85 0,33 0.12  26.0
-2 125
-3 -9
-4 -143
-5 -180
-4 =200
-7 210
-8 -190
PT.NO.PT  B-HAY-B% 1800 14.5 1 1985
0 260
-1 =230 0.3 4,24 0,56 0.111  38.2
=2 200
-3 -140
-4 -100
-5 -100
-6 -100
-7 -7
-8 -0
R-64 o-NAY-B5 1830 16.8 I 200
o SR 0.3 3.45  0.48 0.08 49.5
-2 -iBd
-3 -15%
~& 210
-5 -2530
-5 =270
-7 =300
R-78 7-BRY-B3 14653 17.0 t 200
¢ -1i0
-1 -470 0.5 10.39  0.52 0,184 43.6
=2 -4
-3 -360
=4 =330
=5 =300
§TiL.Pd - H-MAY-BS 710 9.5 I 180
6 120
-1 -140 0.5 4,92 0.22 0,077 11.4
-2 -160
-3 -195
-4 =200
-3 -185
-b -z
-1 180
-8 -180




BIOMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)

SEDPROF Vertical sediment profiles of th,ZH20 and variouc particulates)
ADD +284 gY to all Eh data to correct to hydrogen electrode.

411 sediment sample slices Ice thick

SEDIMENT PROFILES

SEDIMENANALYSIS,
PC PN PP CHLORD
{sg/82)

TOTAL EH Messt MID-POINT
STATION DATE  TINE DEPTH  DEPTH  Eh  SEDIMENT H2D
; Mo &) (R D
SONE 4

ST.LED  25-JUNE-B5 1100 1.5 1170
0 175

-l 47 05
270
-3 -100
-4 -80
: -5 -130
B - -6 -130
-7 185
-8 -140
BU.VISTA  25-JUNE-85 730 4.8 I 140
0 150

-1 102 0.5
— -2 180
-3 =225
-4 =277
-5 -5
- -1
-7 225
-8 -135
HORN.PT  24-JUNE-B5 700 B.2 I
0 170

-t 200 0.5
-2 187
-3 -110
- -4 -80
-5 -120
-4 -202
-7 -7
-5 -230
RAB.PT  24-JUNE-BS 1030  16.5 TS
— 0 -290

-1 <3200 0.5
-2 =340
-3 -360
-4 IR
-5 =362
-4 -332

2,72 0.40 0,084 24.17

2,89 0,31 0.152 15.8!

26 0.30 0.064 79.87

3.37  0.43 0,063 22,94
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BIOMONITGRING PROGRAM: ECOSYSTEM PROCESSES COBPONENT(SONE STUDY:

SEDPROF (Vertical sediment profiles of Eh,%iH20 and various particulates)
ALD +244 sY to all Eh data to correct to hydrogen electrode.

#11 sedieent sagple slices lcm thick

SEDIMENT PROFILES

TOTAL EH Heset KID-POINT SEDINERANALYSIS,
STATIOR DATE TIME DEPTH  DEPTH  Eh  SEDIMENT IH20 PC PR PP CHLORD
M {CR) {aV} {CK} %) {mg/al)
o 182
-1 130 0.5 270 0,32 0,126 20.9
-2 115
-3 105
-4 102
-3 100
-6 103
-7 12
-8 130
PT.NO.PT  24-JUNE-BS 1910 14.4 t 205
G -160
-t -203 0.5 3.27  6.45 0,087 22.33
=2 -194
-3 =235
-4 -250
-5 -250
L
-7 -328
-8 -203
R-64 25-JUNE-BS 1600 17.3 HE
o -210
-1 -23% 0.5 .60 0.46 0.078 32.12
-2 240
3 =29
-4 -132
-5 =343
-6 -3h2
-7 -39
-8 -405
R-78 27-JUNE-BS 1200 16.8 1 1o
6 -136
-1 -245 ¢.5 3,83 0.48 0.087 26,00
-2 -l
-3 -245
-4 -350
-5 -232
-t 393
-7 -36%
-8 -365




BIDMDKITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT (SDRE STUDY)

SEDPROF (Vertical sediment profiles of Eh,XH2Z0 and various particulates)
ADD +24%4 aV to all Eh data to correct to hydrogen electrode,

All cediment sample slices fca thick

SEDIMENT PROFILES

TOTAL EH Mesat KID-POINT SEDIMENANALYSIS, %
STATION | DATE TINE DEPTH  DEPTH  Eh  SEDIMENT ¥H2D PC  PH PP CHLORD
{m {CHI {aV) (CHi {1 {mg/02)
STIL.PD  26-JUNE-85 1400 10.4 1 100
o 120
-t 100 0.3 3.68 0.24 0.074 19.89
-2 28
-3 -9
S I N
-3 -105
5 -79




RIDMDNITORING PROSRAM: ECOSYSTEN PROCESSES CDMPONENT(SONE STUDY)

SEDPRDF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 gV to all Eh data to correct to hydrogen electrode.

All sediment saeple slices icw thick

SEDIKENT PROFILES

TOTAL EH Hesst MID-POIRT SEDIMENANALYSIS, I
STATION DATE TIKE DEPTH  DEPTH  Eh  GEDIMENT %20 PC PR PP CHLORD
K icH) {aV) {CH) {%) {ng/nd)
SONE
ST.LED  22-AlUG-B5 843 1.7 1 110
-1 -185 0.5 2.57  0.34 0.06B 29.4
-2 -~200
-3 -2
-4 =230
-5 -250
-6 ~320
-1 =260
-8 -~350
BU. VIETA 22-AUG-85 1050 5.8 1 ~120
-1 =200 0.5 2,56 0.34 1,382 24.2
-7 -230
A
-4 220
-5 -Z20
-6 -250
-7 =260
-8 -240
HORN F7 21-AUG-85 1300 8.2 1 -1t
-1 a0 0.5 2.02 0.3 0.051 30.9
-2 -2
-3 -264
-4 =200
-5 -234
-4 -240
-7 -280
-5 -250 !
RAB.PT 19-AUB-B5 957 16.5 1 140
-1 -265 0.5 3.3 0.47 0.034 34
=2 -300
-3 -355
-4 -342
-5 -378
-t -381
-1 -390
-8 -400
-8 -403
-1 -410




BIONONITORING PRDGRAM: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
- ADD +244 gV to all Eh data to correct to hydrogen electrode.

A1) sedisent sasple slices ica thick

SEDIMENT PROFILES

TOTAL EH Messt NID-POINT SEDIKENANALYSIS, I
STATION DATE  TIME DEPTH  DEPTH  Eh SEDINENT $H2D PC  PK PP  CHLORD
- ' i) (o I 1) B (| 0 3 {ng/a2)
KLLPT  19-AUB-85  133¢ 8.8 i 90
- ¢ -135
-1 =220 0.5 3.26 0.46 0,053 24,2
-2 -7
) -3 -285
-4 -278
-5 =275
-6 -300
PT.NO.PT  20-AUB-B5 800 14,3 ! %0
-1 -6 0.5 2.8 0.33 0.112 13.6
- -2 -2b0
-3 -295
-4 -325
B -5 =320
-t -305
-7 250
-8 -295
-9 295
-10 -300
- R-64 20-AUB-B5 1212 16.5 130
-1 =30 0.5 3.33 0.46 0,054 29.7
-2 -380
-3 -404
-4 -405
-5 -407
-6 -412
R-78 21-AUS-B5 1000 15.5 1130
0 -120
-1 =250 0.5 3.9 0.26 0,076 12,9
-2 =270
-3 -350
-4 =520
-5 -430
-5 -4)2
-7 420
-8 -423
-9 419
-10 -840




BIDMONITGRING PROGRAM: ECOSYSTEM PROCESSES COMPONENT(SONE STUDY)
SEDPROF (Vertical sedisent profiles of Eh,%K20 and various particulates)
ADD +244 &V to all Eh data to correct to hydrogen electrode.

A1l sedieent sample slices lcw thick

SEDIMENT PROFILES

TOTAL EH Messt KID-POINT SEDIMENANALYSIS, Y

STATION DATE TIE DEPTH  DEPTH  Eh  SEDIMENT XH20 PC PN PP CHLORD
(M (CR) {aV) {CH) {%) {mg/n2)

STIL.PD 21-AUG-85  BO3 10.4 I 100
-1 30 0.3 3.3 0.24 0.045 14,1

-2 -84

-3 -180

-4 -130

-3 -180

-6 -180

-7 =210

-8 -240

-9 230




~

BIOMONITORING PROGRAM: ECOSYSTEM PROCESSES CDMPONENT(SONE STUDY)
SEDPROF (Vertical sedisent profiles of Eh,XH20 and various particulates)
ADD +244 aV to all Eh data to correct to hydrogen electrode.
All sedisent sasple slices lca thick

SEDIMENT PROFILES

TOTAL EH Nesat
STATION  DATE , TINE DEPTH DEPTH Eh SED.SLICE XH20 SURF SED SED CORE SURF SED SED CORE SURF SED SED CORE

NID-POINT

SEDIMENT ANALYSIS,

M €N @Y () (D PE PC PN PN PP PP
SONE &
ST.LED  15-DCT-85 2000 7.3 1 190
-1 180 0.5 BL.9 2.33 0.28 0.071
-2 B85 1.5 70.4 2,48 0.31 0.092
-3 715 2.5 61.9 2.33 0,22 0. 066
-4 =210 3.5 64.2 2.81 0.30 0.060
-5 -240 4.5 b1 2.27 0.28 0.057
-b =250 :
-7 =220
-8 -185
-9 -140
-10 -200 9.5 b1.9 2,62 0.26 0,050
BU.VISTA 16-DCT-BS 1610 6.0 1160 .
-1 140 0.5 Bl.B 2,27  2.68 031  0.35  0.072  0.135
-2 156 1.5 77.9 2.63 0.27 0.141
-3 140 2.5 761 2.77 0.32 0.143
-4 145 3.5 740 2.87 0.32 0.149
-5 115 4.5 #9.9 2.58 0.28 0.121
-5 140
-7 130
-8 -90
-9 -140
-10 -180 9.5 b4.2 2.58 0.31 0.103
HORN PT 15-DCT-85 1525 8.2 1 181
-1 -245 0.5 79.1 2,10  1.B0  0.33  0.27  0.064  0.059
-2 -245 1.5 719 2,01 0.29 0.066
-3 -250 2.5 &7.b 1.93 0.28 0.053
-4 =240 3.5 62.9 1.86 0.27 0.047
-5 -250 1.80 0.25 0,044
-6 ~240 .
-7 -215
-8 -245 8.5 5.3 1.72 0.24 0,038

S S |



BIOMONITORING PROSRAM: ECOSYSTEM PROCESSES COMPONENT(SONE STUDY)

SEDPROF (Vertical sedisent profiles of Eh,%H20 and various particulates)
ADD +244 sV to all £h data to correct to hydrogen electrode.

All sediment sample slices lca thick

: CHLERD
INTERSTITIAL NUTRIENTS SURF SED SURF SED
STATION. DATE TIME NH4&  DIP NOJ+ND NO2 51 TOTAL ACTIVE
{uM N} {uM P) f{uM N} (uM N} {ul Si) (mg/a2) {(mg/a2)
SONE &
ST.LEC 15-DCT-B3 2000
10.6 0.96 0,26 232
13.7 0,44  0.19 204
) 28,0 0.37 032 293
B.§ 6,26 0.26 23b
41,0 1,14 019 290

— 25.0 3.64  0.24 229

BU.VISTA 14-0CT-B3 1s10

g1 0.37  0.22 125 118.0 16.0
1.2 637 018 172
8.5 0,30  G.15  195
6.6 0,37  0.1& 14
5.9 0,29  0.15% 196

15.9 1.62  6.13 152

HORN PT 15-O0CT-85 1523

270 .10 0,42 215 142.0 16.0
36.0 0.34 0.3t 297
22,0 0.47  0.37 350t
123 6,86 0.23 266
1.7 0,47 0,25 139

18.0 L.53 0.24 I




BIOMONITORING PROGRAM: ECDSYSTEM PROCESSES COMPONENT(SONE STUDY)
SEDPROF (Vertical sedisent profiles of Eh,XH20 and various particulates)
ADD +2a4 aV to all Eh data to correct to hydrogen electrode.

All sedisent sasple slices lca thick

SEDINENT PROFILES

TOTAL EH Mesat  MID-POINY SEDIMENT ANALYSIS,I

STATION  DATE , TIME DEPTH DEPTH Eh SED.SLICE ZH20 SURF SED SED CORE SURF SED SED CORE SURF SED SED CORE
, . ‘ m(cH) " ics) {%) P . PC PN PR PP PP

NIND HILL 15-0CT-85 1750 3.6 1 180

-1 130 0.5 B1.3  5.26 5.1t 0.82  0.40 0,108  0.110
-2 -120 1.5 7.3 .47 0.50 0.118
-3 -150 2.5 762 5.38 0.52 0.128
-4 -215 6.07 0.49 0.095
: -5 -275 45 7.9 6.29 0.48 0.090
L -6 -300
-7 -320
-8 -285
-9 -280 9.5 68.6 5.62 0.43 0.100
-10 -280
RAG PT  17-DCT-B5 1015 16.2 1 35 ,
-1 -215 0.5 88.7  3.78 365  0.54  0.51  0.092  0.074
-2 ~300 1.5 B3.5 4,22 0.59 0.075
-3 =315 2.5 B2.8 3.83 0.49 0.06b
-4 -330 3.5 B82.1 3.31 0.44 0,061
-5 -400 4,5 79.3 2.88 0.38 ' 0.053
-6 -430
-7 -430
-8 -440
-9 -410
-10 -415 9.5 74.9 2,66 0.34 0.050
¥D PT  17-DCT-B5 1530 10.0 1 160
-1 -200 0.5 78.9 2.5  2.43  0.32  0.28 0.128 0.1
-2 -200 1.5 70.4 2,64 0.31 0.105
-3 -240 2.5 9.7 2.75 0.31 0.111
-4 2240 3.5 8.2 2.69 0.31 ’ 0.117
-5 -220 4,5 bb.1 2.59 0.29 0.120
-b -220
-7 =230
-§ -235
-9 =240

-10 -250 9.5 68.1 2.86 0.33 0.120




BIDMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT (SONE STUDY)
SEDPROF (Vertical sediment profiles of Eh,ZH20 and various particulates)

ADD +244 gV to all Eh datz to correct to hydrogen electrode.

Al1 sediment sample siices lca thick

INTERSTITIAL NUTRIENTS

CHLORD
SURF SED SURF SED

STRTION  DATE TIME NH&  DIP NO3+NG RO2 51 TOTAL ACTIVE
{ud NY(uM P) (uM N} (uM N} {uB Si) (mg/s2) (mg/e2)
HIND HILL 15-DCT-85 1750
59 2.8%  0.31 95 135.0 10.4
28.0 0.78  0.34 313
22,0 0.42 0,35 279
10.4 0,65  0.27 383
6.1 0,55 0,35 372
8.7 .39 0.27 337
RAB PT  17-0CT-BS 1015
219.¢ 1,37 0,23 216 136.0 21.3
18%.0 2,12 0.19 185
14,0 0,75 0.19 290
177.6 1,76 0,19 329
75,0 1,87 0,19 287
47.0 1.08  0.19 243
Nk PT  17-DCT-B3 13530
22,0 195 0,27 149 33.9 5.9
16,0 1.93  0.31 158
3.5 071 031 297
2.6 0,26  0.23 178
1.9 0.84 0,23 355
2,3 076 0,27 397
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BIOMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPOMENT (SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,IH20 and various particulates)
ADD +244 aV to all Eh data to correct to hydrogen electrode.

Al]l sediment sample slices lca thick

SEDIMENT PROFILES

, TOTAL EH Mesat  MID-POINT SEDIMENT AMALYSIS,2
STATION  DATE , TIME DEPTH DEPTH Eh SED.SLICE 1H20 SURF SED SED CORE SURF SED SED CORE SURF SED SED CORE
‘ MmN (V) {ca} D P PC PN PN PP PP

PT ND PT 14-0CT-85 1005 14.1 1204

-1 -11t 0.5 71.2 1.82 1,50  0.26  0.19  0.042  0.031

-2 -190 1.5 58.2 1.28 0.15 0.032

-3 -500 2.5 58.4 1.82 0.21 0.033

-4 -440 3.5 Si. 1.2 0.15 0.024

; -5 -410 4.5 0.50 0.08 0.015
-5 -420
' -7 -450
-8 =335
-9 -410

-10 -425 9.5 43.4 1.06 0.11 0.026
-11 -355

R-64  14-0CT-B5 1340 1&.B 1 ~120

0 -210 :
-1 -230 0.5 B82.8 2.72 2.5 0.35 0.34  0.062  0.050
-2 -250 1.5 79.2 2,64 0.35 0.048
-3 =300 2.5 M5 2.43 0.30 0.044
-4 360 3.5 78.8 2,54 0.33 ) 0.045
-3 -380 4.5 749 2,31 0.30 0.045
-6 -405
=7 -420
-8 -430
-9 -420 8.5 7.9 2.4 0.30 0.048
R-78  14-0CT-B5 1645 15.8 1 180
-1 -240 0.5 78.5 3.16 3.66 0.28 0.29  0.078  0.074
=2 =255 1.5 717 3.89 0.29 0.059
-3 -355 2.5 .2 3.26 0.27 0.059
-4 =370 3.5 6.7 3.07 0.26 0.057
-5 -350 4.5 65.9 2.7 0.27 0.054
-4 =330
-7 -36%
-8 -350
-9 -400
-16.-370 9.5 63.8 2.88 0.24 0.060
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BIOKONITORING PROGRAM: ECOSYSTEM PROCESSES COMPDNENT(SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%HZD and various particulates)
ADD +244 &V to all Eh data to correct to hydrogen electrode,

All sedisent sample slices lcm thick

CHLORD
INTERSTITIAL NUTRIENTS SURF SEL SURF SED
STATION  DATE TIME NH&  DIP NO3+ND NO2 51 TOTAL ACTIVE

{uM N)(ul P} {uM N} (uM N) {uM Si) Img/s2) {mg/a2)

PT %0 PT 14-OCT-B3 1003

7.0 0.5 027 313 135.0 21,1
115.0 2.9 322
39.0 2.08 204
39.0 L1 231
34,0 2.9% 220
36.0 2.52 247

R-b%  14-0CT-B5 1340
B1.0 0.76  0.43 530 116.0 15.8
57.0 139 0.27 490

109.0 2,13 0.39  5bl
197.0 1,39 0.31 682

202.0 1,08 0.47 549

R-76  14-0C7T-BS 1645

39.0 L00 023 239 110.0 15.8
30,0 0.73 0,20 218 ’

28,0 0.91  0.25 241

30.0 0.78  0.23 198

32,0 L1t 034 222

75.0 2,49 0.22 243
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BIOMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPOKENT (SONE STUDY)

SEDFROF (Vertiral sedisent profiles of Eh,ZH20 and various particulates)
- ADD +244 aV to all Eh data to correct to hydrogen electrode.

A1l sedisent sample slices icm thick

SEDIMENT PROFILES

TOTAL EH Mesat  MID-POINT SEDIMENT AWALYSIS,Z
STATION  DATE  TINE DEPTH DEPTH Eh SED.SLICE ZH20 SURF SED SED CORE SURF SED SED CORE SURF SED SED CORE
- ' ") L) &V} lca) {%) PC PC PR PN PP PP

ETIL PD 15-0CT-BS 930 10.b 1m

— -1 55 0.5 719 3.34 3.37 0.32 0.24  0.038  0.048

-2 -3 {.3 59.1 2.5 0.23 0,043

-3 -B6 2.5 8.9 3.19 0.27 0.035

-4 -87 3.5 38.9 2.7 0.24 0. 040

. -3 -108 43 39.3 2.81 0.27 0.035
-5 -9
. ‘ -7 -9
- ‘ -8 -70
-9 70

-10 -105 9.3 56.9 2.98 0.26 0.033
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BIOMONITORING PROGRAM: ECOSYSTEK PRDCESSES COMPOKENT(SONE STUDY)
SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 eV to all Eh data to correct to hydrogen electrode.

A11 sediment sample slices ica thick

CHLORD
INTERSTITIAL NUTRIENTS SURF SED SURF SED
STATION  DRTE TIME KH&  DIP NOI+ND NO2 51 TOTAL ACTIVE

{uM K) (uM P} ful N} (uM N} (ul 51} {mg/m2) (mg/al)

STIL PO 13-OCT-BD 930

3.1 b.B4 0,38 104 §2.0 2.1
3.2 333 0.34 250
3.8 .29 0.6 202
49 .03 038 39
12,1 3.49 023 320

15.6 2.82 0.27 298
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BIDNGNITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT ISONE STUDY)

SEDPRDF {Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +244 aV to all Eh data to correct to hydrogen electrode.

A1} sediment sasple slices lcm thick

SEDIMENT PROFILES

CHLOGRO
’ TDTAL EH Kesst ~ MID-PDINT ANALYSIS, X SURF SED SURF SED
STATION  DATE TINE DEPTH DEPTH Eh SED.SLICE %H20 SURF SED SURF SED SURF SED  TOTAL  ACTIVE
M ith) V) lem) (%) PC PR PP tmg/s2) (eg/e2)

SOKE 7
§T.LED  B-MAY-B& 710 7.0 1 110
0 I
-0.5 18
-1.5 -144 0.5 2.36 0.28  0.067 219.0 ?3.7
-2.5 -160
-3.5 130
-4.5 -117
~5.9 -220
-6,9 -195
-1.5 -230
~150
-124
-173

]
~0
wn o N

BU.VISTA B-MAY-B6 945 5.

[ (&)
—

174
200
170 0.
178
174
148
170
170
=260
-360
-373
-390

t t
—— L
o

o
w
~
~0
)
<>
.

ot
o
<>
-t
d
e

168.0 47.8

— 1 ] ' [} 1 ' 1
Lo SRRV BN =« BEES B o a0 R S 2 B o J
tfmen “h on noeen enoun

w

HORN PT  3-BAY-B& 1030 7.0 0 150
-1 -19% 0.
-2 -188
-3 -183
-4 -143
-5 160
-6 -143
-7 -198
-8 -183
-9 -150

-10 -209

2,06 0.28  0.066  307.0 152

N
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RIOMONITORING PROGRAM: ECOSYSTEW PROCESSES COMPONENT {SDNE STUDY)

SEDPROF (Vertical sediment profiles of Eh,iH20 and various particulates)
ADD +244 aV to all Eh data to correct to hydrogen electrode,

All sediment sample slices iew thick

SEDIKENT PROFILES

CHLGRO
TOTAL EH Mesat  MID-PDINT ANALYSIS,Z SURF SED SURF SED
STATION  DATE TIRE DEPTH DEFTH Eh SED.SLICE ZH2D SURF SED SURF SED SURF SED  TOTAL  ACTIVE
)y {Lh) {aV} (ca) () PC PN PP {ng/n2) {ng/a2)

RINDY HIL 3-MAY-BA 1810 2.8 0 -110
-1 -280 0.5 4.28 0,33 0.120 1.6 2.0
-2 =23
-3 -250
-4 =257
-9 -243
-5 -240
-7 -251
-§ -217
-9 -235

-16 =227

RAE PT  &-MAY-B6 1000 14,3 -93
=126 0.5 3.8 .47 268 95.7
=230
-210
-243
-260
-283
-2%0
=293
-303
-330

NN Lt Ln Ln L en Ln Lh on

LN
(22 IS B ]

[}
osomwor_n:c-

—

wn

KD PT 7-KAY-Bb 16.0 1 158
0 -10
-1 86 0.5 2.43 0.28 0.1 148 33.8
-2 D
=3 140
-4 &3
-5 =202
-6 -248
=7 -250
-8 -203
-9 -183
~10 -180
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BIDMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT(SOKE STUDY)

SEDPROF {Vertical sediment profiles of Eh,%iH20 and various particulates}
ADD +244 oV to all Eh data to correct to hydrogen electrode.

A1l sediment sample slices lce thick

SEDIMENT PROFILES

EHLORD
; TOTAL EH Kesat ~ MID-PDINT ANALYSIS, % SURF SED SURF SED
STATION  DATE TIKE DEPTH DEPTH Eh SED.SLICE %K20 SURF SED SURF SED SURF SED  TOTAL  ACTIVE
My (CH)} teV)  (cae) (%) PC P PP (mg/82) (mg/n2)

PT WO PT 5-MAY-B6 1500 14.4 0 35
-1 10 0.
=2 -13
-3 -
-4 -2
-3 -50
-6 -38
-7 -70
-8 -50
-9 -60

-10 -128

2.26 0.28  0.037 196 89.7

w

R-64  3-MAY-B6 1000 14.4 O 80
-1 -160 0.
=2 ~160
-3 -183
-4 -203
-5 =252
-6 -296
-7 =275
-8 -305
-9 -300

-10 =310

0.37  0.059 315 133

wn
*~3
-

o

R-78  4-BAY-B 1040  16.0 ¢ 115
-1 -B0 0.5 3,34 0.26 6,075 11y 55.8
-2 -210
-3 -165
-§ -163
-5 -280
-4 -243
-7 -1%6
-8 -243
-9 -293

-10 -330
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BIOMOKITORING PROGRAM: ECOSYSTEM PROCESSES CDMPONENT (SDNE STUDY)

SEDPROF (Vertical sediment profiles of Eh,iH20 and various particulates)
RDD +244 gV to all Eh data to correct to hydrogen electrode.

Al1 sedisent sasple slices lom thick

SEDINENT PROFILES

CHLORD
TOTAL EH Mesat ~ MID-PDINT ANALYSIS, I SURF SED SURF SED
STATION  DATE TIME DEPTH DEPTH Eh SED.SLICE ZH20 SURF SED SURF SED SURF SED TOTAL  ACTIVE
My L) (=¥} {ce) (1) PC PR PP {zg/n2} {ma/aZ)

STIL PD  4-RAY-BA 1410 5.8 0 1560
-1 140 0.
-2 -10
-3 -
-4 -140
-3 -150
-6 -148
-7 -4
-8 &0
-9 80

-10 %0

wn
w
4
[ 8]

0.25  06.073 166 59.8
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BIOMONITORING PROGRAM: ECOSYSTEM PRDCESSES COMPORENT (SONE STUDY)
SEDPROF {Vertical sediaent profiles of Eh,IH20 and various particulates)
ADD +244 to all Eh to correct to hydrogen electrode.
#11 sediment sample slices lce tkick

SEDINENT ANALYSIS,Y TOTAL  ACTIVE
STATION - DATE  TIME TOTAL EH Meset  Eh  MID-POIRT 1HZ0 PC. PN PP CHLORC  CHLORO
DEPTH  DEPTH BEd.SLICE (0} {eg/a2) (mg/e2)
{K) (cH) &V} (CH
SOKE 8
ST.LED 26-JUNE-B6 730 6.7 1 163
8 0 161
b -1 170 0.5 2,21 6.28  0.077 164 33.8
-2 160
-3 1506
-4 135
-5 -0
-b -133
-1 -163
-B -183
-9 -195
".0 -Liﬁ
BU.VISTR 26-JURE-B6 940 3.6 1 150
0 138 _
-1 123 0.5 2,83 0,35 0.144 146 47.8
-2 125
-3 142
-4 140
-5 150
-b 126
-7 -169
-8 -95
-9 -205
-10 -178
HORK PT 25-JUME-B6 1218 7.2 1 142
0 138
-1 139 6.5 1.98 0.27 0,051 168 47.8
-2 123
-3 9¢
-4 -B3
-5 -120
-6 -143
-7 -1463
-8 -130
-9 ~185
-1t =150
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BIOMONITORING PROGRAM: ECDSYSTEM PROCESSES CORPOWENT(SONE STUDY)

SEDPROF (Vertical sediment profiles of Eh,%H20 and various particulates)
ADD +24% to all Eh to correct to hydrogen electrode.

£11 sediment sample slices ice tkick

: SEDIMENT ANALYSIS,I TOTAL  ACTIVE
STATION  DATE  TIME TOTAL EH Mesmt  Eh  MID-POINT 7H20 PC PN FP CHLORD  CHLORD

DEPTH  DEPTH Sed.SLICE (W) (sg/a2} (sg/ed)
- " {CA {a¥) (CH)
BIKD HIL 25-JUNE-B6 1450 3.4 1 153
-0.5 145
-1.5 144 0.5 3.09 0.44  0.101 141 47.8
-2.3 150
_ =35 133
-4.5 103
-5.3 62
-6.5 35
B -1.5 -1%0
-8.3 -185
-9.5 -183
- -10.5 -163
KRG PT 23-JUKE-B6 B30 13.2 1 i73
o 0 163 :
-1 0 0.5 3.48 0.86  0.006 200 3.7
-2
-3
-4 =30
-5 -133
: -6 =217
— -7 -285
-8 -2t!
-9 -297
. -10 -252
HD PT 23-JUNE-B6 1220 9.8 f 143
0 120
-1 150 0.5 2,35 0,27 0,109 152 53.8
-2 150
=3 60
— -4 =50
-5 10
=6 =30
. -7 -43
-8 -145
-9 -200
-10 =200

PT NO PT 24-JURE-Bé
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BIDMONITORING PROGRAM: ECOSYSTEM PROCESSES COMPONENT(SONE STUDY)
SEDPROF (Vertical sediment profiles of Eh,%H2D and various particulates)
ABD +244 to all Eh to correct to hydrogen electrode.

All sediment sampie slices icw tkick

3-31

SEDIMENT ANALYSIS,2 TOTAL  ACTIVE
STATION ~ DATE  TINE TOTAL EW Messt Eh  KID-PDINT ZH20 PC PN PP CHLORD  CHLORD
B : DEPTH  DEPTH SEd.SLICE (%) (sg/n2) (ng/a2}
N (v, R 107 B (1

R-54  24-JUNE-B& 1030  1b 1 156

0 -10
- -4 -130 0.5 3.33 0.4 0.067 224 83.7

_ ‘. I .

_ , -3 IS

- =210

-5 -5

B -6 =20

-7 -1

-8 =280

‘ -9 -280

- -0 -305

R-78  24-JUNE-B6 1900 15.2 i 170

— 0 -150
- =140 0.5 3.22 0.3 0,087 13 47.8

-2 -155

-3 =215

-4 -0

5

-6 -142

-7 -2

-8 -185

-9 -206

-10 -195

STIL PD 25-JUNE-B& 750 9.5 1 156

. 0 164
-1 159 0.5 5.71 0.28 0,091 135 35.9

-2 155

-3 155

- -4 105

-5 115

-4 95

: -7 50

‘ -8 55

-9 30

-10 45



) Appendix Table 4
LONG-TERM BIDMONITORING PROGRAM SEDIKENT-WATER EXCHANGE COMPONENT

SEDFLUX (Nutrient and oxygen concentrations
in the sediment microcosms at SONE

stations)
SEDIMENT-WATER FLUXES
; CORE CORE CORE H20 TIME TIME OF
STATION DATE NG, VoL HEIBHT {SUK) SAMPLE DELTA T it} NH& NO3+K02 DIP SI{OH) 4
{HL) (M) (MIN)  HR MIN (sin)  (MB/1)  (uM-K)  (uK-N)  (uM-P}  (uN-SD)
SOKE 1
BU.VISTA 31-AUS-B4  RED 1560 0.11 0 9 2 5.77
15340 24 g 50 24 S.40
1940 59 10 25 35 4,09
15460 99 it 3 40 4,43
1560 139 11 45 40 3.77
1540 169 12 ] 30 3. 34
1560 202 12 4B 3 2.83
1560 244 13 32 4 211
BLUE 1470 0,10 0 9 27 5.37
1870 23 9 56 23 4,95
1470 58 10 25 I OA39
. 1470 98 1 5 0 3.7
1470 138 11 45 80 300
1470 168 12 15 300 2.4
1470 201 12 4B I OLLEY
187¢ 245 3 32 44 1.23
BREEN 1610 0.1 0 9 77 5.44
1610 23 9 30 73 5.28
1610 58 10 25 I O5.05
1610 98 1 5 0 4,70
1610 138 1 45 8 443
1610 168 12 15 30 4o
1610 201 12 43 IO
1610 245 13 32 3.2
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LONG-TERM BIOMONITORING PROBRAN SEDIMENT-MATER EXCHANSE COMPONENT

SEDIKENT-WATER FLUXES

CORE CORE CORE H20 TIME TINE OF
STATION DATE NO. VoL  HEIBHT  (SUH) SAKPLE DELTAT DO NHé  NO3+ND2  DIP  SI(OHI4
(ML) {%) {KIR) HR HIN {ain)  (M6/1)  (uM-K}  (uM-N}  (uN-P)  (uM-SD)
ST.LED  31-AUS-B4 - 1 1080 0.07 0 i 30 4.66
1080 30 i1 0 0 4.30
1080 80 1 30 30 4,30
1080 110 12 20 30 4,10
1080 140 12 30 30 3.94
1080 185 13 33 43 3.62
2 g0 0.06 0 10 36 4.78
880 30 i1 0 30 4,73
B8e 80 {1 30 30 4,59
B8O 116 12 20 30 4.48
880 140 12 30 30 4.4¢
880 185 13 15 43 4.40
880 235 14 45 70 3.97
3 895 0.06 0 i0 36 4,33
895 30 1 G 30 3.93
§95 80 11 50 30 .23
895 110 12 20 30 2.82
B9 140 1z 20 it 2.26
895 185 13 35 45 .52
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LONG-TERM BIOMONITORING PROGRAM SEDIMENT-WATER EXCHANGE COMPONENT

SEDIMENT-BATER FLUXES

. CORE CORE CORE H20 TIME TINE OF

STATION DATE KG. VoL HEIBHT  (SUM) SAMPLE DELTAT DO NHA  ND3+NO2  DIP  SI{OH}4
") (%) {KIN) HR HIN {gin)  (M6/1)  (uB-N}  {ub-N)  (uB-P}  (uM-SD)
S5T.LED  27-AUB-BA BLACK 0.05 0 15 30 36.2 2.01 374 109.0
30 16 0 30 37.5 1.97 3.86 -108.0
60 16 30 30 39.9 2.33 2t 130
%% 17 b 3 84,2 2.40 .52 118.0
12% 17 39 33 43.8 3.48 4,21 1210
162 18 12 33 44.7 2.30 4,18 1250

416 22 26 254 33.1 2.58 3,50
BLUE 0.10 0 15 23 19.3 1.31 1,81 BO.O
3 15 95 30 20.1 0.95 1.B1 82.0
60 16 23 30 22.0 1,18 1,53 86.0
100 17 E 40 2.1 0.93 1,94 8b.G
134 17 39 34 23.2 1.32 1.98 gLo
167 18 12 B 24,1 .64 2.32 33.0
814 2 21 249 29.4 1.6 2.02 1128
BREEN 0.07 0 13 25 ] 25.5 1.99 2,73 98.0
30 3 35 3t 25.0. 1.70 306 10LG
60 16 25 3o 25.9 2.87 .36 104.0
14§ i 5 &0 26,3 1.532 326 1L
134 17 39 34 28.1 1.97 129 i1
167 18 12 33 28.4 1.75 .23 156
415 2 20 248 I3.2 2.09 2,67 127.%
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LONG-TERM BIOMONITORING PROSRAM SEDINENT-WATER EXCHANGE COMPONENT

SEDIMENT-WATER FLUXES

CORE CORE CORE H20 TIME TIME OF
STATION DATE N, VviL  HEIBHT  {5UM) SANPLE DELTR T DD NH&  ND3+NOZ  DIP  SI{DHM
(ML) (K] {MIN) HR HIN {min} (NB/1}  {uM-N}  (uM-Ni  (uM-P}  {uM-SD)
BU.VISTA 27-RAUG-B4 - RED 0.07 0 13 38 -1.8 1.95 3.6 101.0
37 16 15 37 5.0 2.87 3.92 . 10B.0
&b 16 4 29 11.2 2,33 408 11LO
102 17 20 34 12.4 4,50 £.26 1100
135 17 53 33 14.3 2.89 425 1160
165 18 2 30 13.5 2.47 £.3 1150
416 Y44 34 251 24,1 3.40 4.86 136,90
WHITE 0.07 0 15 38 kA L. 3.74 5.0
37 16 15 37 5.0 1,07 3.88 99.0
&7 14 45 30 6.0 2.37 .93 1010
103 17 2 36 1.8 1.52 4,03 1050
137 17 35 34 9.4 1,25 423 108.0
167 18 o] 30 10.2 1.54 4,35 L0
§14 22 32 247 1B.4 t.11 4,62 1240
SILVER 0.08 0 15 38 9.1 1,55 3.58 99.0
37 18 15 3 10.3 1,82 376 100
68 16 4 3 11.2 2.82 3.96  106.0
105 17 2 37 11.9 6.72 4,11 108.0
139 17 37 34 12.1 2.88 £.07 120
149 18 27 30 12.8 2.40 .11 114.0
410 2 28 24% 17.B 3.53 4,49 130.0
HORN.PT 29-AlG-B4 SILVER 1130 .08 0 12 0 3.95 9.7 0.80 0.89 748
1150 56 12 36 36 3.43 12,1 0.84 0.60 BA. 8
1150 11t 13 b 0 315 2.4 0.54 0.45 82.5
1150 176 14 - 36 60 2,51 1.5 0,99 0.46 ga.8
1150 265 1b 3 89 .23 2.3 0.68 0.43 86.7
1130 305 17 3 60 2.1 0.82 0.37 Be.1
HORN.PT 29-AUB-BA BHITE 960 0.07 0 12 0 4.15 16,6 1.42 - 1.62 81.9
940 36 12 36 ab 2.30 12,7 1.17 L1 4.5
9460 16 13 36 60 0.66 2.3 1.62 0.83 1040
960 178 14 a8 62 0.66 0.4 0.47 .70 1140
960 245 18 b] 67 0.58 0.7 031 0.97  117.0
260 310 17 10 63 0.4 1,09 1,68 120.0
RED 940 0.07 0 12 0 3.03 13.9 .67 1.08 81.¢
940 36 iZ 36 b 3.70 5.3 0.86 0.77 1.0
940 116 13 a6 60 .25 5.0 117 0.40 91.0
40 180 13 0 4 1.18 0.4 1,16 0.44 98.90
940 245 16 ] 63 1,53 6.4 6.86 0.47  100.0
940 314 17 14 &9 0.5 0,52 0.38 192.0
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LONG-TERM ‘BIOMONITORING PROGRAM SEDIMENT-WATER EXCHANGE COMPONENT

SEDIKENT-WATER FLUXES

E CORE CORE CORE H20 TINE TIHE OF
STATION DATE NO. VoL HEIBHT  (5uM) SANPLE DELTAT DD NHE  NO3+NDZ  DIP  SHiDHM4
ML) %} {MIN) HR MIN {sin)  MB/1}  (uM-N)  (uM-N}  (uM-P)  {uN-8D)
WIND.HL 29-AUG-84 1 1255 0.09 0 14 35 3.74 1.9 0.78 .
1255 47 15 22 4 8.09 1.39 . 35.6
12535 117 16 32 70 6.04 . 1,33 : 53.5
1233 95 17 a0 78 3.9 2.76 a4,
12395 ] 1d 30 b0 3.55 3.10 5%,
1255 1% 50 60 §.87 2,33 82.7
2 1074 0.08 0 14 35 5.76 10.0 0.82 1.67 44,8
1074 30 13 23 30 3.%6 14.0 LT3 183 49.2
1074 119 16 34 69 3.61 17.8 1.50 1.85 3.2
1074 195 17 30 76 2.34 19.0 1.40 1.68 60.4
1074 255 18 30 69 3.02 247 216 1,56 38.7
1074 32 19 38 68 4.45 23.8 2.33 1.50 63.3
3 655 0.03 0 14 35 3.84 49.6 2.78 2.93 12.4
635 30 15 25 50 5.87 43.4 3.22 2,68 74.2
635 123 16 38 73 5.33 94.2 .19 2.40 85.3
635 195 17 b 12 4.91 .6 .23 2,33 5.6
635 255 18 a0 60 §.44 0.7 316 .35 106.0
635 295 19 30 40 3.57 60,3 3.12 L9 110.0
635 315 19 30 S 20 3.50 59.3 3.48 .80 113.0
RAB.PT  28-AlIG-B4 RED 850 0.06 0 13 17 2.9 91.2 .79 11,20 B1.4
50 b2 14 ! 62 .85 128.0 1,42 1L30 94.3
850 120 15 17 58 .74 1440 0.96 11.00  108.¢0
g50 176 16 13 b 2,56 155.0 0.95  11.B0  11B.0
B30 230 17 2 74 .02 173.0 1,22 14,3 1260
830 296 18 13 & 1.41 165.0 0.6 1370 139.0
830 331 18 48 3 1,41  164.0 1.55 1410 139.0
850 169 19 26 38 0.54  157.0 Lo 13,10 142.0
WHITE 930 .07 0 13 17 3.56 34,4 1.42 3,10 70.0
930 65 14 22 b5 3.48 52,2 1.12 6.90 g1.0
§50 123 13 22 60 2,82 62.8 .62 7.40 8.0
950 179 16 16 94 2.30 3.7 6.BO B.50 4.0
930 232 17 29 73 1,54 65.2 0.67 9.30  1064.0
930 - 300 18 17 48 115 5.8 0.6% 9.60  198.0
350 N g bi 71 35.6 0.532 7.80 18,0
SILVER o0 0.06 0 13 18 3,63 30.0 §.52 4,10 72,0
a0 &7 14 25 67 2.84 §9.7 0.91 6,70 86.0
860 126 13 24 39 1,79 64.0 .93 3.20 39.0
Bs0 183 16 23 59 111 £9.4 .69 10,60 108.0
g60 254 17 32 b9 0.19 K 6,38 11,80 119.0
&0 i 18 19 47 0.12 74,0 .70 12,50 128,
Bs0 2 19 30 71 0,03 70,1 g 13,00 135.0
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LDNG-TERN BIDMONITORING PROSRAM SEDIMENT-WATER EXCHANGE CONPONENT

SEBIMENT-WATER FLUXES

CORE CORE CORE W20 TIME TIME OF
STATION  DATE MO VOL  HEIGHT  (5UM) SAMPLE DELTAT DO NHE  ND3+ND2  DIP  SI(DH)A
) ) (XIN) kR KIN (ain)  (M6/1}  (uM-N}  (uM-N)  (uM-P)  (uM-SD)
ND.PT  28-AUG-B4 GREEN %0  0.07 0 18 56 6,25 128 35.80 2,89 44,3
940 bt 20 0 b4 5.40 14,8 35.50 2.52 54
940 120 20 56 5 520 12,8 3510 1,79 79.6
940 178 2 54 58 4.55 14,0 3360 162 6L3
BLUE 820 0.06 0 19 0 510 34.0 3610 2,48 51.4
820 80 20 0 60 435 340 28.50 1.86  55.5
B20 116 20 56 56 400 334 3,70 142 417
820 174 21 54 58 3.0 325 2520 0.% 449
BLACK 1100 0.0 0 19 0 4,95 9.5 300 1,28 A9.4
1100 0 20 0 b0 4.35 12.6 3510 0.87 5.2
1100 16 20 56 5  3.95 1,3 33.60  0.73 0.5
1100 174 21 54 58 3.45 9.4 32,00 0.48  A4.0
PT.NO.PT 28-AUG-84 GREEN %0 0.06 0 11 25 4,60 198 071 - L1343
990 79 12 44 9 &0 200 1,25 079 9.2
200 138 13 43 59 480  18.5 L00 0.59  BL.2
200 197 14 42 59 450 180 076 051  87.0
200 259 15 44 2435 132 099 0.40 89T
900 319 14 4 80 4.40 10.1 LIS 0.39 944
BLUE 980 0,07 0 11 25 4,15 164 0,67 1,02 2B
%0 7 i2 &4 % 4 155 6.9 0,75 %0
980 138 13 43 59 400 142 097 0.63  75.0
580 197 14 42 5 375 11,4 0,86  0.34  80.6
980 259 15 44 62 3.45 7.5 074 0,36 B5.4
980 319 I 1) 80 3.50 5.5 136 0,47 9%
BLACK 1130 0.08 0 1 25 3.0 231 0.8 1,34 bk
1130 79 2 4 79 330 20.8 1,36 0.B6 735
1130 138 13 43 5 375 1 .98 500 78,7
1130 197 14 42 56 325 1.4 1.8 0,35 BA%
1130 258 15 44 62 3.30 7.4 .35 030 9.5
1130 319 14 4 8¢ 3.25 44 1,11 0.31 94,5
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LONG-TERM BIOMONITORING PROGRAM SEDIMENT-WATER EXCHANGE COMPONENT

SEDIMENT-WRTER FLUJYES

; CORE CORE CORE H2D TIME TIKE OF
STATION DATE NO. VOL  HEIBHT  (SUM) SAMPLE DELTA T DD NHE  NOI+NGZ  DIP  SIIDHI4
, (ML) " (KIN) HR HIN {sin)  (M6/1)  (uM-K)  (uM-N)  (uM-P)  (uM-SD)
R-64  29-AUB-B4 GREEW 900 6.06 0 9 25 4.54 37.5 1.09 1.74 39.8
200 49 it 14 49 2.82 36.4 2.04 1.BS 7.6
F00 122 11 7 73 0.37 29.1 .21 1.17 9.9
900 17 12 15 48 0.07 21.4 0.45 L& 100.0
: 300 230 13 15 60 0.03 21.5 6.28 1.8 114,90
I 00 - 290 14 15 80 0.02 22.1 6.21 .74 1230
BLUE 1006 0.07 0 9 25 3.15 38.0 0,93 2.84 67.0
1000 49 10 14 49 2.94 3.0 1.02 2.80 76.0
1000 123 11 30 76 2.03 40.0 0.49 2.07 89.0
1000 172 12 17 4 1.28 3. 0.53 1.44 3.0
1000 233 13 18 b1 0.10 15.9 .38 0.72  106.0
1000 294 14 19 61 0.16 1Z2.4 0.40 0.5 117.0
BLACK 945 0.07 0 9 25 3.84 28.9 0.76 2.16 87.0
9435 49 10 14 43 3. 14 33.2 0.73 213 76.0
545 127 {1 32 78 .37 32.3 ¢.68 1.7 Be. 0
743 174 12 ! §7 i.88 28.0. 0.60 1,58 93.0
945 236 13 21 62 111 18.1 0.48 1,18 103.0
945 297 14 Yy, 61 0.57 7.1 0.38 101 L0
TOM.PT  30-AUB-B4  RED 1655 G.08 0 11 17 3,61 26.6 4,65 2,22 81,9
1035 63 12 2t 63 3.54 28.7 4,74 1.53 51.%
1035 123 13 20 60 L4 24,9 4,41 0.95 54.0
1055 183 14 20 &0 2.36 15.3 43 0.3 £9.3
1055 273 13 30 %0 113 3.2 4,21 0.41 3.9
NHIiTE 1600 0.71 0 H 17 3.38 20,4 3.7 1.83 ol.b
1000 63 12 20 63 2.64 10.6 3.52 0.67 61.1
1000 123 13 20 50 1,54 0.4 2.43 0.32 61.5
1000 183 14 20 &0 0.60 0.4 0.17 0.29 76.0
1090 778 15 35 93 0.22 0.4 0.83 6.30 74.8
SILVER 990 0.07 0 11 17 3.51 28.8 4.83 2,67 61.4
90 b6 12 23 bb 2.95 24.1 4,42 1,51 bt.9
290 123 13 20 37 2.4 18.8 4,29 0.86 67.9
990 - 188 14 25 b3 1,67 7.9 8.44 1.00 74.1
950 . 283 16 0 95 0.9 0.7 113 0.50 80.0
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LONG-TERM BIOMONITORING PROGRAN SEDINENT-WATER EXCHANSE COMPONENT

SEDIMENT-WATER FLUXES

TINE OF

CORe CORE CORE H2D TIME
STATION DATE NG, YOL  HEIGHT  (SUM) SANPLE DELTAT DD NH4  NO3+NO2  DIP  SI{DHI4
{nL) (%) (RIN) HR KN {ain)  (M6/1)  (uM-N)  (uM-N}  (uM-P) {uM-S5D)
STIL.PD 30-AUG-84 - BREEN 1115 0.80 0 B LH} 3.20 211 47.00 0.75 32.2
{115 40 9 25 40 4,45 2.5 .48 0.61 351
ms - 100 10 25 b0 3.90 19.9  43.60 0.32 0.5
115 160 i 5 60 .10 18,3 42.%0 0.24 80.5
1S 235 12 40 75 332 18,3 41.80 0.19 63.7
1115 295 13 40 60 2.95 15.6 41,40 0.13 89.1
BLUE 910 0.07 0 f 45 5.40 21,5 46.30 0.35 33.2
910 40 9 % 40 4.35 21.0  45.30 0.27 3B.0
910 100 10 25 60 3.90 18.9  43.00 0.21 62.7
210 160 11 25 60 1.80 15,6 39.40 0.12 69.7
210 235 12 40 75 1.40 14.4 3510 0.09 73.9
910 295 13 L 60 1.25 13,4 32.00 . 0.11 81.3
BLACK 920 0.07 0 B L 3.95 5.8 47.50 0.45 2.2
920 L1 § 23 Ll .10 4.5 47.40 0.25 55.7
720 100 10 5 80 4.00 19.6 46,70 - 0.15 61.0
920 160 i 25 60 2,85 14,5  45.20 0. 11 62.2
920 235 12 40 75 i.88 1.1 43.20 0.10 83.8
920 295 13 40 80 1.70 6.1 40.60 0.10 68.5
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BIDMDNINTORIN PROGRAN: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES(SONE)
SEDFLUY (Nutrient and oxygen concentrations in the sedisent sicrocoses at SONE stations)

CORE CORE CORE H20 TIME TINE OF
- STATION DATE ND.  VOL  HEIGHT StM SANPLE DELTA DO AA VIAL  NH& NO3+NO2 DIP  SHiOHM
{HL) (M {KIN)  HR KIN  (ain} (M6/1) ND. {uk-N} (uM-N)  (uN-P) (u¥-SI)

SONE 2

ST.LED 17-0CT-B4  RED 1799 0.13 L 35 0 7.82 156 7.8 4.18 0.63 28
’ 0.00 30 16 25 30 7.50 160 7.7 438 e
0.00 &0 16 55 30 7.38 164 8.3 4.9 .71 30
0.00 121 17 36 61 7.00 168 7.9 5.06 0.7 3
0.00 135 1B 30 34 695 172 8.8 5.4 6.68 30
0.00 185 1% 0 30 6.8 176 1.8 370 0.74 32

0.00 233 19 5 50 &.83
BHITE 2145 0.15 0 15 35 0 7.55 157 8.0 4.4 .65 27
0.00 30 16 %3 .42 161 B.3 4.3 0.7¢ 77
0.00 &0 18 55 30 7.34 165 0.3 4% 0.68 28
0.60 128 17 3% 61 T.10 169 8.8 4.7% 0.73 29
6.00 135 1B 30 3 .00 173 8.7 5.08 0.74 29
0.00 185 - 19 0 30 6.92 177 8.9 4.97 6.73- 30

0.00 235 19 30 30 6.80
BLUE 1965 0.14 0 15 33 0 7.80 {98 8.0 4.1 0.64 28
0.00 30 18 25 3 L7 162 8.2 4.3 07l N
0.00 60 16 35 30 7.65 166 8.2 4.47 0,71 30
0.00 12t 17 5 61 7.40 170 8.4 4.82 .79 U
0.00 135 1B 30 3 1.3 174 8.6 4.9 0,75 32
0.00 13 1% 0 3 .20 176 B.Y 4.9 /N )

0.00 235 19 50 50 6.95 ‘

7.9 427 0.64 28
BLAKK .00 I 3% 0 8.15 135 8.6 4.08 .32 77
0.00 30 16 25 30 8.3 159 7.7 3% 0.5% 2%
0,00 &0 lé 85 30 8.2 163 7.8 4.07 0.5¢ 2%
0.00 121 17 6 61 B.34 167 7.8 400 0.57 26
0,00 175 1B 50 54 B.28 171 7.8 4.1 0.69 Ib
0.00 185 19 0 10 B.26 175 8.0 A0 0.33 2%




BIDMONIKTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANBES (SONE)
SEDFLUY. (Nutrient and oxygen concentrations in the sedisent microcosms at SONE stations)

. [ORE CORE CORE H20 TIME TINE OF
STATION DATE KD.  VOL  HEIGHT SUM SAMPLE DELTA DO AR VIAL  NH4 NO3#NO2 DIP  SI{DHI4
1, S I {MIN} ~ HR MIN  (ain) (N6/1) NGO, {uM-N} (uM-N)  (uN-P) (uM-SD)

‘ BU.ViSTA 17-0CT-84  RED 1945 0.14 0 12 8 0 7.82 130 8.7

3.10 1,52 &%

0.00 50 12 38 50 7.45 134 8.9 34 1.3 4

. 0.00 106 13 54 56 T.15 140 10.7  3.50 1.8 50
T 0.00 - 146 14 #H 6N 144 9.3 3.58 1,81 89
0.00 176 15 4 30 &80 148 8.8 370 1.61 47

0.00 207 15 35 31 b.6B 152 1.2 333 .91 92

WHITE 1910 0.14 4 12 8 0 7.20 131 8.8 3.08 1.58 47
0,00 350 12 58 50 7.00 135 B9 3E 1.60 49

0.00 106 13 54 56 b.BO 141 8.9 3.00 1.36 &9

0.00 146 N4 W A0 8.8 15 9.2 L7 1.58 32

0.00 176 I 4 30 652 148 9.3 390 1.61 50

0.00 207 5 3B 3 &L 1533 9.5 412 1.60 83

BLUE 1505 .14 0 12 B 0 &.91 132 8.8 315 1.48 47
0.00 50 2 58 . 50 &.68 13 9.0 313 Y

0,00 106 13 5¢ 96 6,70 142 9.6 3.48 1.60 44

0,00 146 14 3 40 6,08 146 10.6  3.47 1.57 48

0.00 176 15 4 30 650 150 10.2 3.6 1,57 48

0,00 207 15 3 31 s.48 154 10.1 4.04 1648 39

BLANK 940 0.07 0 12 8 6 7.9 129 9.0 2.98 Ly
.00 50 12 58 90 7.%4 133 8.4 .97 . 46

0.00 106 13 94 56 7.98 139 7.9 .05 . 44

0.00 146 14 4 7.98 143 8.7 .72 1.3 30

0.00 176 15 4 30 8.02 147 9.4 510 46

0.00 207 15 33 31 807 151 %6 3.02 3
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BIDMONINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosss at SONE stations)

CORE CORE CORE H2D TIME TIME OF
o STATION DATE NO.  VOL  HEIBHT  SUM SAMPLE DELTA DD AR VIAL  NH& ND3+ND2 DIP  SLiDHI4
o (1) M {HIN)  HR MIN  (min) (WB/1)  NO. {uk-N} (uM-N)  {ul-P}  (uM-8D)

HORN.PT 15-OCT-B4  RED 2075 0.15 0 18 20 0

_ 0.00 30 1B 5 30 8,70 I O33 LN 0.38 77
0.00 60 19 200 30 8,50 3 4B 2277 0.388 20
0.00 %0 19 50 30 8.40 2 5.8 23 0.62 25
0.00 130 20 30 40 8.20 4 b1 2,82 0.48 26
- 0.00 160 21 0 30 B.0S % 1.9 23 0.9t 22

0.00 197 2 73 L%

, 0.00 250 22 300 53 &
KRITE 1930 0.14 0 18 20 0 8.&0 30 2B 0.23 24.2
- 0.00 30 1B 50 30 8.43 W39 AN 0.24 1B.2
L 0.00 &0 19 20 30 830 3% 5.4 2.8 0.25 4.2
0,00 §0 19 0 30 8.10 3 35 189 0.32 18.6
0.00 130 20 3 4 1.9 &7 L4 2% 0.35 21.3
0.00 160 A 0 3 1.7 3 53 290 0.30- 15.6

o 0.00 197 2 3703 L&

0.00 250 22 36 53 T.40
— _ BLUE  1B30 0.13 ¢ 18 20 0 8.70 .7 L1 0.18 24.0
0.00 30 18 5% 30 8.52 3333 249 .27 26
0.00 &0 19 26 30 8.35 5 43 2.4 0.29 28.2
— .00 90 19 3% 30 B.30 4 4.0 2.6b 0.35 29.1
0.00 130 20 30 4 1.4 48 5.2 4" 0.43 26.0
0.00 160 2 0 30 7.3 2 10,0 3.03 0.41 24.7

0,00 250 21 37

o 0.00 2 3 90 7.20
BLANK 940 0.07 0 18 20 0 9.30 32 12 0.21 247
- 0,00 30 1B 30 30 9.30 36 LS 0,13 247
0.00 40 19 20 30 9.30 37 13 0.19 20.4
0.60 %0 19 0 30 9.26 41 1.2 0.16 22.7
— 0,00 130 20 3 40 .24 5 13 0.17 18.2
0,00 160 21 ¢ 30 9.20 49 1.3 0.1% 247

0.00 197 2 3737 %14

0,00 250 22 0 3 %




BIDMONINTORIN PROGRAM: SEDIMENT DIYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUX “{Nutrient and oxygen concentrations in the sedisent microcoses @

t SONE stations)

. CORE CORE CORE H2D TIME TINE OF
STATION DATE N0. VDL HEIGHT  SUM SAMPLE DELTA DD AR VIAL  NHA ND3#KOZ DIP SI{OHI4
() m (KIN} HR MIN  (min} {(MB/1) NO. {ul-N) {(uM-N)  (uM-P) (ub-SD)
WIND.HIL 15-0CT-B4 RED 1513 0.11 0 14 13 0 .69 g8 7.4 607 1.18 40.6
0.00 30 14 3 30 7.38 12 9.8 &07 2 394
0.00 &0 15 1330 7.10 16 10,3 6.05 § 843
0.00 90 13 3 30 6% 20 11,7 603 6 43.0
0.00 120 16 13 30 6.70 24 14,2 5.98 7 5.3
0.00 164 16 57 44 b.40
0.00 192 17 2% 28 625
0.00 22¢ 17 57 32 6.05
WHITE 1460 0.11 0 13 LK 0 8.19 i 41 b 1.22 414
0.00 30 14 13 30 B.00 9 57 & 1.30 3a.1
0.00 &0 14 43 30 7.6 13 7.4 638 1,34 37.4
0.00 90 13 1330 7,35 17 9.4 639 1.39 427
0.00 120 15 3 30 7.12 21 9.8 &.39 1.39 47.1
0.00 150 16 1330 &% 25 11,2 5.9 1,36 38.3
0,00 194 1b 57 M ’
0.00 222 U7 25 28 b.4b
0.00 254 17 57 32 &3
BLUE 1490 0.11 6 13 43 0 8.13 5 9.2 &40 1.34 43.9
' 0,00 30 1A 1330 7.78 10 1.6 624 1.41 6.9
0.00 60 14 3 3 .. 14 13,7 612 146 59.3
0.00 90 13 13 30 7.10 18 16,7 612 1,44 35314
0,00 120 13 43 30 690 22 168 532 1.38 53,9
0.00 150 18 13 36 6.4 26 17,9 612 1.43 957.8
0.00 194 1b 57 44 b4
0.00 22 17 25 28 635
0.00 254 17 57 32 LY
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BIONONINTORIN PROGRAN: SEDIMENT DXYBEN AND NUTRIENT EXCHANBES (SONE)

SEDFLUX (Nutrient and oxygen cnnceptratims in the sediment microcosss at SONE stations)

CORE CORE CORE H2D TIME TIME OF

STATION DRTE ND. VBL  HEIGHT SUM SANPLE DELTA DO AR VIAL  NH& RO3+ND2 DIP  SI{DHI4
‘ {#L) m {MIN} HR NIN  (min) (M6/1) NO. (uM-N) (uM-N}  (uM-P) (uN-5D)
RAG.PT 18-OCT-B4  RED 2100 0.15 0 10 48 0 6.6 208 10.3 2,30 0.27 16.0
0.00 30 11 18 30 &.5% 22 114 .M 0.32 16,3

0,00 60 11 48 30 b4.40 216 12,6 2.94 0.96 16.7

0.00 9 12 2 3 630 20 13.0 2.5 0.34 17.0

0.00 189 13 57 95 5.96 24 15.2  2.78 0.28 20.5

0.00 222 4 3 33 5.83 228 16,0 2,83 0,26 20.9

RHITE 2280 0.16 0 10 48 0 6.85 208 10,1 2.19 0.30 145
.00 30 11 18 30 &.68 213 10,9 2.3¢ 0.35 15.7

0.00 &0 11 4 30 6.8 27 11,5 49 0.51 13,6

0.00 9% 12 22 3 b.M 221 131 Z.40 0.49 16.8

0,00 189 13 57 9% 4.1 225 142 2,47 0.26 1B.9

0.00 222 14 36 33 6.00 229 144 .97 0.46 20.4

BLUE 2300 6.17 0 10 48 0 6.90 210 10,5 2,30 0.27. 15.7
0.00 30 I 18 30 &.80 24 1.2 2.8 0.34 16.4

0.00 60 11 8 30 670 218 1.9 2.3% 0.27 1b6.8

0.00 9% 12 22 34 b.60 22 12,2 2.4 33 17,5

0,00 189 13 37 95 b2 226 13,5 .48 0.23 19.5

0.00 222 14 3 33 67 230 148 22 0.36 20.7

BLANK 0.00 0 W 48 0 693 207 8.8 2.3 0.26 13.0
oo 30 L 1§ 30 7.09 20 1.2 e 0.3z 12,9

0,00 &0 11 8 30 7.04 A5 8% 2.3 0.82 12.8

000 9% 12 22 3 1.4 219 9.8 2.30 0.32 14,3

0.00 18% 13 97 9% 1.1b 223 %5 2% 0.24 13,0

0.00 222 14 03 LM 227 B.6 2.3 0.25 12.9




BIDMONINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUY (Nutrient and oxygen conceptrations in the sediment sicrocoses at SOME stations)

~ CORE CORE CORE H2D TIME TINE OF
STATIOGN DATE NO.  VOL  HEIGHT SUN SANPLE DELTA DO AR VIAL  NHé ND3+ND2 DIP  SI(DHM
(8L) i (MIN} HR HIN  (sin) (MB/1)  ND.  {uk-N) (uM-N)  (u-P} (uM-SD)

¥D.PT 18-DCT-B4  RED 2350 0.18 0 15 §2 0 7.20 234 B.0 3140 1.52 3.8
0.00 30 16 12 30 1.35 238 8.9 310 1.58 313

0.00 &0 1b 82 30 7.4 242 B.2 3150 1.51 31.8

0.0 90 17 12 30 7.38 246 B.2 3160 .82 310

0,00 120 17 42 30 T.té 250 8.9 3140 1,95 31.2

0.00 150 1B 12 30 1.10 254 7.9 31.40 1.35 28.3

WHITE 2485 0.18 0 15 52 6 7.30 235 1.9 30.70 1.4 30.9
0.00 30 16 12 30 .27 239 8.3 31.00 1.5¢ 33.0

0.00 60 16 2 30 1.2 243 B.0 3100 1.50 33.0

0.00 %0 17 12 30 .1 247 8.3 LI 1.6b 33.4

0,00 120 17 42 30 6.9 251 8.6 3120 1.58 33.7

0.00 150 1B 1z 30 6.90 255 1.7 3L20 1,52 340

BLUE 2525 0.18 L 42 0 7.25 B& 7.7 30,70 1.47 33.8
0.00 30 16 12 36 7.34 240 8.1 31,00 1.43 35.0

0,060 60 1b 2 3 1.7 244 1.9 30.90° 2.09 342

0,00 90 17 12 30 7.20 248 7.4 3L.00 1.48 343

0.00 120 17 42 30 T7.16 22 1.5 3.9 1,43 35.2

0.00 150 1B 12 30 7.05 236 8.2 310 1.51 30.9

BLARK 0.00 0 19 82 0 7.56 233 B.b 29.60 1,42 33.3
.00 3 s 12 90 T.62 231 -8.3 h.80 1,50 34.2

0.00 60 16 42 30 1.9 41 B3 29.70 1.67 346

0.00 90 17 12 30 7.55 245 B3 25.B0 1.40 34,1

0.00 120 17 42 30 7.82 249 1.5 29.40 1.34 35.2

0,00 150 1B 12 30 7.56 253 B0 29.70 1,26 3b6.4




BIONONINTORIN PROGRAM: SEDINENT DXYBEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUX {Nutrient and oxygen concentrations in the sediment microcoses at SONE stations)

CORE CORE CORE H20 TIME TIKE OF
STATION DATE NO. VDL  HEIGHT SUM SANPLE DELTA DD AA VIAL  NH4 NO3+RO2 DIP  SI{OHI4
(ML) M) {KIN)  HR MIN  (=in) {N6/1} ND. {uM-K} (uK-K)  {uB-P) (uM-5I)
PT.ND.PT 17-0CT-B4  RED 2400 0.17 0 19 13 0 8.00 180 8.5 1.B4 0.25 13.7
0.00 35 19 3 35 7.8 18 9.1 L.78 0.22 14.8
0,00 B W 30 60 7.85 19 9.3 1.92 .23 16,2
.00 133 28 38 7.50 194 9.8 2.01 0.22 17.1
0.00 165 22 0 32 1.4 198 9.6 2.45 0.27 17.6
0.00 195 22 3 3 1.2 202 9.9 .19 0.21 18.2
WHITE 1900 0.14 0 19 13 0 7.70 181 9.4 1.49 0.26 15.2
0.00 33 19 0 3 155 187 3.9 1.58 0.27 163
0.00 % 30 &6 7.30 191107 LM2 0.24 (8.1
0.00 133 2 28 38 .20 195 11.3 2,04 0.26 18.9
0.00 165 22 0 32 7.05 199 1.6 196 .25 19.8
0.00 195 22 3 30 697 203 1.5 L. 0.27 20,6
BLUE 2210 0.18 0 19 13 0 7.50 182 9.6 l.bb 0.24 15.5
0.00 35 19 50 35 7.40 188 10.2  1.B0 0.25 17.0
.00 % 20 30 &0 7.13 192 16.8  2.07 0.23 18.6
0.00 133 2 28 38 7.00 196 11,2 2.2 .24 19.6
0.00 165 22 0 32 &6.85 200 1.6 2,13 0.22 20.8
0.00 195 22 30 30 6.72 206 12,2 .25 0.21 215
BLANK 9,00 0 19 15 0 8.20 179 R4 LD 0.27 13.2
.00 3 19 3 35 B.19 18y 8.2 1.34 0,26 13.2
.60 9 20 3 60 B.14 189 8.3 132 0.28 13.6
0.00 133 2 28 38 8.20 193 8.6 127 0.26 13.3
0.00 15 22 0 32 B.14 197 8.2 1.28 0.26 13.4
0.00 195 22 3 30 200 8.1 1.3 0.28 13.4
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RIONDNINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosss at SONE 5tatxonsi

CORE CORE CORE H20 TIME TINE OF , _

STATION DATE ND. VDL  HEIGHT SUM SANPLE DELTA DD AR VIAL  NH4 ND3+ND2 DIP  SH{DHM4
My {HIN}  HR MIN  {ain) (M6/1} NOD. {uM-N} (uM-N)  {uM-P} (uM-SD)

R-64 16-DCT-84  RED  1B45 0.13 0 1B 27 0 7.15 102 13.8 3.1 0.54 22.1
0,00 31 1B 58 31 b.8D 106 14.4 3.00 0.48 24.1

0.00 &B 19 33 37 b4 112 5.2 2% 0.45 26.7

o 0.00 106 20 13 38 4.4 16 17.9 3.07 0.35 27.%
0.00 148 20 W 42 6,20 120 16,6 2.9 0.486 29.%

0.00 208 21 3 40 5.92 128 17,6 2.9 0.43 3L

WHITE  1B0O 0.13 0 1B 27 0 7.03 103 13,9 2.4 0.66 22.8
0.00 31 1B 38 31 682 107 16,4 2.45 0.60 24,2

0.00 48 19 35 37 b.68 13 155 2.48 0.54 27.1

0,00 106 20 13 38 630 17 163 2.4 0.52 21.8

0.00 148 20 55 42 .30 121 1.6 2,57 0.31 28.2

0,00 208 21 5 40 6.08 125 183 2.3 0.5% 3.3

BLUE 1670 0.12 0 18 27 0 7.15 164 13.6 2,90 0.40 21.3
0.00 31 1B 8 3 108 13.7 2.83 0.42 22.2

0,00 6B 19 35 37 b.BO s 41 307 0.45 25.3

0.00 106 20 13 38 &.48 1g 153 303 0.44 21.2

0.00 148 20 95 42 .55 122 151 2.99 0.40 29.2

0,00 208 21 3 80 &30 126 16,9 312 0.45 32.9

BLANK 0.00 0 18 27 0 7.44 10t 12,2 2,00 0.51 18.6
0.00 31 18 58 31 7.88 105 14.2 2.21 0.45 8.6

0,00 48 19 35 37 1.41 111 12,2 2.4 0.49 19.2

6,00 106 20 13 38 7.64 15 1.9 214 0.46 18.1

6.00 148 20 53 42 7.8% 1 12,4 2.20 0.43 18.1

0.00 208 21 55 60 7.9 FASENS V3% B ) 0.41 18.7




RIDNONINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

TORE CORE CORE H20 TIME TINE DF .
STATION DATE NO. VDL  HEIGHT SiM SAMPLE DELTA DD AA VIAL  NH4 ND3+#ND2 DIP  SI(OHM
. w I} HR MIN  {min) (N6/1) ND.  (uM-N) (uM-N)  (uM-P} (uM-BI)
R-78  16-0CT-B4  RED 1820 0.13 L 33 0 635 B2 145 5.17 0.73 14.2
0.00 29 14 2 2% 630 B6 14,2 5.8 0.77 26.2
0.00 63 14 5 34 6.20 90 145 613 0.B0 17.6
0.00 - 97 15 30 34 6.8
0.00 110 15 £ 13 615 9% 143 529 0.68 27.2
0.00 233 17 4 123 6.00 78 14.5 4 0.77 29.6
WHITE  1B&S 0.13 ¢ 1 3 0 6.5 83 9.6 5.4 0.73 18.%
.00 29 14 2 N LS 87 15,8 3.4 0.70 17.1
0.00 I 14 3 34 6,50 91 147 5.48 0.71 19.6
0.00 97 13 3 34 6052
.00 110 13 43 13 6.50 95 6.17 0.73 77.1
0.00 233 17 46 123 6,25 99 50 6.8 0.77 21.3
BLUE  1B10 0.13 ¢ 13 33 0 6.43 B4 1.3 & 0.66 21.5
0.00 29 14 2 % b4 88 14,3 413 0.66 235.8
0.00 &3 14 5% M 630 92 15.7 b.4 0,63 26.3
0.00 97 15 30 34 635
6,00 110 15 3 13 63 96 6.80 0.63 27.0
0.00 233 17 46 123 618 100 0 7,67 0.66 28.9
BLANK 940 0.07 0 13 a3 0 7.34 81 144 .40 0.3 23.
0.00 2% 14 2% 1.30 B5 133 455 0.70 22
.00 &3 14 % M 71.32 89 14.0 3.05 0.52 11.6
0.00 97 15 3o 3 1.5
0.00 - 110 15 3 13 1.5 93 123 4.4 0.69 19.4
0.00 233 17 % 123 1.8 97 14 4.83 0.6% 2.0




BIDMONINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUY (Nutrient and oxygen concentrations in the sediment sicrocoses at 5SONE stations)

. CDRE [CORE CORE H20 TIME TIME OF _
STATION DATE ND. VDL HEIBHT GUM SANPLE DELTA DO Ah VIAL  NH& NODJ+ND2 DIP  SI(OH)4
wy ININ}  HR KIN  tmin) (N6/1)  ND.  (uM-N) (uM-N)  (uM-P)  (ul-SI)

STIL.PD 14-DCT-B4  RED 2025 0.15 0 10 5 0 8.45 3 6.9 29.40 0.31 25.7
' 0,06 40 10 45 40 8.40 80 7.3 29.40 0.35 5.6
0,00 70 11 13 30 B8.28 &4 7.6 29.50 0.38 25.6
0.00 143 12 73 1% 6% 8.8 29.50 0.47 1.7
0,00 183 13 g 40 7.82 % 9.2 29.40 0.35 7.6
0,00 213 13 3B 3 L1 78 9.5 28.%0 0.37 2%.1
WHITE 2050 0.15 0 10 b 0 8.00 a7 1.7 .80 0.32 26.2
0.00 40 10 45 40 7.9 81 1.3 30.20 0.35 2%.6
600 70 11 15 30 7.80 65 7.5 29.30 0.36 22.5
0.00 143 12 28 73 L% 70 8.5 29.00 0.33 21.%
0.00 183 13 8 40 1.47 73 B.9 29.70 0.40 23.0
.00 213 13 38 30 7.40 79 9.4 2440 0.36 12.5
BLUE 2090 0.15 0 10 3 0 8.00 58 7.0 29.80 0.32 26.6
0.00 40 10 5 4 1.9 62 8.1 29.80 0.32 2.1
0.00 70 i1 15 30 7.8 b 9.1 29.40 0.32 27.2
0.00 143 12 2 73112 7 B3 29.70 0.30 25.%9
0.00 1B3 13 8 a0
0.00 213 13 38 30 7.40 B0 9.3 17.20 0.30 7.2
BLANK 940 0.07 0 10 3 0 8.85 55 3.3 29.20 0.42 24.7
0.00 &0 10 45 40 B.d2 3% b2 28,00 0.25 25.4
.60 70 11 15 30 8.80 83 5.1 9.0 .37 171.2
0.00 143 12 8 73 8.7 68 4.8 29.00 0.30 16,7
0.00 183 13 8 40 B.80 73 5.2 1B.00 0.21 23.9
0.00 213 13 3B 30 7 5.3 28.50 0.30 23.6




BIONDNINTORIN PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUY. (Nutrient and oxygen concentrations in the sediment microcosss at SONE stations)

CORE CORE CORE H2D TiME TINE OF
STATION DATE ND. VDL  HEIGHT SIM SANPLE DELTA DD AA VIAL  NH4 NO3+NDZ DIP  SI(DHI4
ML) n {HIR)  HR MIN  (ain) (M6/1} ND, {uM-N) (uM-N)  (uM-P} (uN-SD)
SONE 3
ST.LES  6-MAY-BS  BLANK 0.00 0 10 40 0
0.00 13 10 /15 2 5.1 b.60 0.37 8.3
0,00 - S0 1l 30 35 462 6 b6 b.&0 0.27 1.4
0.00 121 12 41 71 LTS 12 5.1 &80 0.22 7.4
0.00 170 13 30 49 6.85 17 51 630 0.3 1.8
0.00 200 14 0 30 67 21 55 &1 0.6 7.9
0.00 245 14 45 45 6.96 29 5.4 b.B0 0.26 8.3
BREEN 2750 0.20 6 10 40 v b.435
000 22 1 2 22 3 B &l 0.19 12.2
0.00 30 1t 30 28 6,00 8 64 620 0.21 15.8
6,00 121 12 41 71 5.3 13 6.8 620 0.23 19.3
0.00 170 13 30 49 4.9 18 7.3 6,30 .25 22.0
0.00 200 14 0 30 4.80 2 1.9 L4 0.38 24.3
0.00 245 14 45 45 4.3 30 B.6 620 0.28 26.9
RED 2630 0.1% ¢ 10 40 0 632
0.00 25 11 52 4 5.5 640 6.20 13.2
.00 50 1l 3 2% 625 % 1.0 630 0.24 19.8
0.00 121 12 4 71 589 14 6.4 630 0.2¢ 19.6
0,90 170 13 30 4% 520 19 7.5 &30 0.27 22.4
0.00 200 14 0 30 498 23 B3 6.4 0.27 23.%
0.00 285 14 45 45 4.60 1 83 b3 0.31 283
BLUE 2590 0.19 6 10 40 0 b.41
0.00 29 U ¥ 29 34LY 620 0.2¢ 14,1
0.00 50 1t 30 21 5.90 10 5.9 620 0.27 15.9
0.00 121 12 LIRS - N 15 6.6 410 0.25 20.8
0.00 170 13 30 49 4.72 2 1.0 610 0.25 3.9
0.00 200 14 0 30 4.50 2% 1.3 &2 0.29 20.6
0.00 245 14 45 45 2.4 32 1.8 &.10 0.21 21.%




BIOMONINTDRIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H20 TIME TINE OF
STATION D&TE RD. VDL HEIGHT  SuM SANPLE DELTA DD AA VIAL  NH& ND3+ND2 DIP  SIIOH)4
‘ My W (MIM}  HR NIN  {ein) (MB/1) ND.  (uM-N) (uM-N)  (uK-P) {uN-SD)
BU.VISTA 6-NAY-B3 BLANK 0.00 0 14 %5 0 B8.30 5 0.3 L. 0.8 27.2
0.60 45 15 10 45 B8.40 3 0.7 L3O 1.15 26,5
0.00 75 15 4 30 8.4 37 0.9 LM 0.94 24.7
0.00 105 1b 10 30 B8.32 4 L3 LA 1.03 25.8
0.00 135 16 4 3 B8.22 5 0.6 1.50 1.05 22.5
0.00 205 17 30 70 8.5 3 0.6 L350 0.83 .8
BREEN 3022 0.22 0 14 25 0 2 1.5 LI 1.95 30.0
0.00 45 1D 10 45 7.8 34 L1 L8 1.02 2%.0
0.00 75 15 6 30 7.40 3B L3 210 1.17 33.9
0.60 105 1b 10 30 7.22 2 23 L9 2,37 30.4
.00 135 1 4 30 7.14 4% 1B 210 115 30.7
0.00 205 17 30 70 4.7 51 2.4 210 1,32 31.2
RED 2510 0.18 0 i 25 0 27 0.9 130 0.92. 28.4
.00 45 15 10 4 7.15 3 L3I LT 1.26 30.4
.00 75 15 4 30 6.80 39 2.4 210 1,06 30.3
0.00 105 1% 10 30 570 43 20 200 1.02 3.2
0.00 135 16 4 30 &.58 47 2.5 1.80 1.27 316
0.00 205 17 3 70 621 2 .7 22 1,21 33.2
BLUE 2422 0.17 0 14 5 0 8 L7 40 1.38 347
0.00 43 15 10 45 7.60 3 3.2 ¥ 2,33 3.
0.00 75 15 4 30 7.30 4 6.6 2.30 2.75 3.5
0,00 105 16 10 30 64,72 4 30 2.4 1.46 34.4
6.00 135 b 4 30 65.80 48 3.9 230 1.46 35.1
0.00 205 17 30 70 6.20 347 L0 1,48 43.2
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BIDMONINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE}
SEDFLUX, {Nutrient and oxygen concentrations in the sedisent microcoses at SONE stations)

CORE CORE CORE H20 TIME TINE OF .
STATION DATE NGO, VDL HEIBHT  SUM SAMPLE DELTA D0 AA VIAL  NH4 NOJI#NOZ DIP  SI{DH)4
(ML) Ll {KIN} HR MIN  (min) (MB/1) NO. (uM-N) (uM-)  (uM-P) (uM-SD)

HORN PT, 7-BAY-B5  BLANK 0.00 0 12 ib 0 .2 107 - 2.9 4.10 0.34 2.7
0.00 28 12 4 28 1.58 i 2.3 &8 0.37 2.7

- 000 5% 13 15 31 7.30 15 2.5 b.10 0.14 2.7
i 0,00 BY 13 45 3 7.4 1y 2.7 &30 0.28 5.7
0.00 124 14 200 35 7.5 123 2.7 &0 0.28 2.6

0.00 174 13 10 50 7.58 127 2.9 &80 0.34 &7

BREEN 2330 0.17 0 12 15 0 7.58 168 3.4 5.90 0.41 6.9
0.00 28 12 4 28 1.4 112 39 580 034 9.4

6,00 59 13 15 31 7.10 16 4.4 L0 0.33 0.8

.00 B89 13 45 30 6.7 120 5.1 L7 0.22 1.6

0.00 124 14 2 35 6.48 128 60 570 0.65 18.2

0.00 174 15 1 50 6.0t 128 6.7 550 0.32 19.3

RED 2150 0.13 0 12 16 0 7.19 109 3.0 5.90 0.31 9.7

g.00 28 12 4 28 4.9 H3 40 5.9 6.3 10.8

0.00 59 13 15 31 6.58 17 47 570 0.36 12.%9

0.00 BY I3 45 30 4.30 12t 31 LW 0.41 15.46

0.00 124 1A 20 3 597 123 5.3 6.00 0.41 17.0

0.00 178 15 10 30 5.50 129 6.7  5.40 0.58 21.0

BLUE 2352 0.17 0 12 16 0 7.88 110 3.3 410 0.48 8.5

0.00 28 12 4 28 1.73 114 4,2 620 0.4% 9.8

0,060 ¥ 13 15 31 7.50 118 4.9 5.80 0.5 141

0.00 8% 13 45 30 71.25 122 5.1 5.80 0.50 15,5

0.00 124 14 2 35 6,92 126 5.9 5.7 0.58 17.7

0.00 174 15 10 30 6.50 130 7.0 5.80 0.35 2.t
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BIOMDNINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANBES (SONE)

SEDFLUX {Nutrient and oxygen concentrations in the sedisent picrocosas at SONE stations)

4-22

CORE CORE CORE H20 TIME TIME DF
STATION DATE ND.  VOL  HEIGHT  SUM SAMPLE DELTA DO Ah VIAL  NH4 NO3#NDZ DIP  SI{DHM
' (ML) M {MIN} HR KIN  (min) (MB/1) NO, (uM-N) (uN-K)  {uM-P)  (uM-SI)
© WIND.HIL 7-MAY-B5  BLANK 0.00 0 8 50 0 &.B6 Bl 1.7 2490 0.68 8.1
0.00 30 9 10 30 6.90 B5 1.4 24.80 0.70 8.3
0.00 70 9 5 40 7.02 5 1.8 24.60 0.72 12.2
0.00 . 100 10 20 30 &.99 9% 1.3 24.40 0.45 14.1
0.00 130 10 3 30 7.06 98 1.4 24.80 0.68 8.4
0.00 185 11 45 08 103 2.2 4.9 0.48 8.0
BEEEN 28B4 0.21 0 8 40 0 7.16 B2 1.2 24.00 0.70 9.5
0.00 30 9 10 30 b.69 B6 2.3 23.50 0.68 11.3
0.00 70 ° 3¢ 80 6,19 91 L6 2440 0.66 12.1
0,00 100 10 20 30 5.75 95 1.7 25,20 0.82 13.0
0.06 130 10 30 30 5.M 99 1.8 24.00 0.79 14
g.00 1B 11 45 55 490 108 2.1 24.20 0.B6 17.7
RED 2542 0.18 0 8 40 0 7.05 3 1.7 24.00 1.29. 10.6
0.60 30 9 10 30 &.52 B7 5.2 23,80 0,73 1.9
0.00 70 § 50 40 5.88 92 1.5 25.80 0.79 20.4
0.00 100 10 20 30 5.43 9% 1.8 23.70 0.81 1b.B
0.00 130 10 50 30 5.19 100 1.9 23.70 0.B3 15.4
0.00 185 11 45 55 432 105 - 2.1 24.00 0.86 219
BLUE  2B0O 0.20 0 B 40 0 7.19 B4 1.4 26.30 0.77 8.7
0.00 30 ? 10 30 b.bE B8 1.6 24.20 .67 11,6
0.00 70 9 30 40 5.90 93 3.2 2870 0.80 14.1
0.00 100 10 200 30 5.49 97 2.2 24.70 0.76 15.7
0,06 130 10 50 30 5.2 101 2.5 25.10 0.87 16.2
0,00 185 11 45 35 4,48 106 3.0 BN 0.89 18.4




BIDMONINTORIN PROGRAN: SEDIMEWT DXYGEN AND NUTRIENT EXCHANBES (SONE)

SEDFLUX {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

. CORE  CORE CORE H20 TIME TINE OF
STATION DATE ND.  VOL  HEIGHT SN SANPLE DELTA DD AA VIAL  NHE ND3#ND2 DIP  SI{DHI4

ML) " {RIN) HR KIN  (ain) (MB/1) NO. {uM-N} (uM-N)}  (uM-P)  (uM-8D)
RRB.PT  9-NAY-B3. BLANK 0.00 0 ) 0 0 4.21 21 8.0 5.6 0.19 10.2
0.00 30 k] 3 30 4.40 215 B4 670 6,21 16,2

0.00 100 10 40 30 4.48 219 1.8 35.50 0.20 12.1
0.00 160 1l 40 &0 4.62 23 8.2 570 0.27 16.7
0.00 227 12 47 467 A4 237 1.8 &1 0.18 10.9
0.00 280 I3 4 53 LB 245 B.0  35.80 0.20 14.4
BREEN 2650 0.1% 0 9 0 0 4.8 212 10,0 5.30 0.43 13.1
0.00 50 9 30 50 4.35 216 12,4 5.40 0.59 21.9
0.90 100 10 40 50 3.B2 220 15.2 L1 0.60 20.0

0.00 180 11 6 &0 337 223 1.3 470 0.96 211
0.00 227 12 47 &7 2.82 238 19.9  4.00 0.80 23.8

0.00 280 13 4 33 2.40 246 2.7 3.60 1.07 26
RED 2700 0.19 0 9 0 0 3.80 213 9.0 5.60 0.29 11.9
0.00 30 9 50 30 3,80 27 9.9 5.460 ¢.22 15.8
0.00 100 10 4 30 3.33 21 L2 510 27 149
0.00 160 11 4 &0 3.06 226 12.4 4.90 0.24 16,0
0,00 227 12 47 &7 272 239 147 450 0.34 18.2
0,00 280 13 4 53 2.50 247 15,3 4.3 0.41 20.8
BLUE 2920 0.2t 0 g 0 0 3.62 AL 10,1 230 0.33 12.7
0.00 350 9 36 3¢ 3.38 218 1.4 5010 0.48 19.0
0.00 100 10 5 50 3.04 222 13.4 4.B0 0.35 18.2
.00 180 11 0 40 2.74 228 14,8 4.0 0,81 21.5
0.00 227 12 47 67 2.3 240 164 420 0.77 22.8
0.00 280 13 40 31 2.08 248 17.7 400 0.75 25.2

4-23




BIOMDNINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)

SEBFLUX (Nutrient and oxygen concentrations in the sediment microcoses at SONE stations)

CORE - CORE CORE H20 TIME TIME OF '
STATION DATE N0. V0L  HEIGHT  5iM SAMPLE DELTA - DD AR VIAL  NHE ND3+ND2 DIP  SI{OHM4
: tHL) (M HiN)  HR MIN  (min) (MG/1) WD, {uM-N} (uM-N)  (uM-P) {ul-5I)
MD.PT  9-MAY-B5  BLANK 0.00 0 12 3 0 &.98 229 5.3 42.90 0.85 28.4
.00 30 12 3B 30 .04 233 5.1 42.80 0.77 29.1
0,00 &5 13 10 35 b.48 241 5.0 4.7 0.75 29.9
.00 115 14 ¢ 50 415 249 5.4 43.30 0.86 28.8
0.00 145 {4 36 30 6.30 C253 0 5.7 82.90 2.03 355
0.00 205 15 30 60 6,20 237 6.2 42.50 0.80 30.3
BREEN 2075 0.15 0 12 H] 0 6.90 230 5.3 42.40 0.85 31.3
.00 30 12 5 3 6T 234 5.3 4270 0.82 29.8
0,00 & 13 10 35 654 242 7.0 42.%0 t.14 33.7
0.00 115 14 0 30 6.32 230 6.4 42,60 0.95 32.5
0.00 145 14 3 30 6.15 254 1.0 42,50 0.94 40.2
0.00 205 15 30 60 5.90 258 1.9 41.90 1.57 42.3
RED 2750 0.20 0 12 3 0 6.40 231 5.4 42,80 0.87 31.1t
.00 30 12 3/ 30 6,30 235 6.9 4030 0.82 3.6
0.00 o5 13 10 35 5.95 243 6.5 42,00 6.92 30.3
0.00 115 14 0 50 575 231 1.0 42.00 0.85 347
0.00 145 14 3 30 5.60 255 10.4 41.90 275 42.1
0.00 205 15 30 &0 5.30 29 7.4 41.80 0.8% 35.2
BLUE 2640 0.19 b 12 6] 0 641 232 6.3 4270 0.82 32.6
0.00 0 12 I S0 6.28 Bb 1.0 sz 1.57 341
0.00 & 13 10 35 .10 246 5.9 42,70 0.93 31.4
0.00 115 14 0 50 5.87 252 1.9 42.80 0.90 3.2
0.00 145 14 3 30 5.69 236 B.6 42,20 2,13 3%.1
0.00 205 15 30 &0 5.4 260 8.7 42,10 0.88 34.8
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BIDMONINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES{(SONE)
SEDFLUX. {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H20 TIME TINE DF ‘
STATION DATE NO. VDL HEIBHT SUM SANPLE DELTA DD AR VIAL  NH& ND3#ND2 DIP  SI(OHM4
(ML) (%) {HIN}  HR KIN  {=in} (M6/1) ND. {uM-N} (uM-N)  (uM-P) (uB-SD)

PT.NO.PT B-MAY-83  BLANK 0.00 0 18 10 0 620 185 6.7 8.50 0.1 8.0
0.00 30 1B 4 30 6,20 189 6.6 8,20 0.17 8.3

. 0.60 B0 19 30 30 6.23 193 6.2 870 0.32 7.9
. 0.00 130 20 200 50 6.30 197 7.0 8.30 6.16 7.8
0.00 1B0 28 10 30 b6.40 200 b6 8,20 0.17 8.2

0.00 230 22 0 50 640 205 6.1 8.4 0.28 8.0

BREEN 2830 0.21 0 1B 10 0 5.83 86 6.9 7.80 0.18 9.1
.00 30 1B 40 30 5.82 190 7.7 1.50 0.1% 10,7

¢.00 80 1% 3 50 5.0 194 8.6 7.%0 0.24 12,2

0,00 130 20 2 50 5.92 198 9.8 .30 0.531 15.2

0.00 180 2i 10 30 3.35 202 9.9 7.10 0.20 16.2

0.00 230 22 ¢ 50 3.20 206 10,6 7.10 0.56 18.0

RED 2830 0.20 0 18 10 0 5.88 187 7.8 B.00 0.14 12.5
0.00 30 I8 4 30 5.7 191 7.5 B.20, 0.14 10.14

0.00 B0 1% 3 50 559 195 B.7 7.80 0.18 13.5

.00 130 20 20 50 5.40 199 9.1 .50 0.20 14.3

0.00 180 21 10 50 5.20 20 9.9 1.50 0.20 16.4

0.00 230 22 0 50 5.00 207 114 7.40 0.20 17.6

BLUE 2903 0.21 0 18 10 0 5.48 188 7.0 £.40 0.13 9.5
0.00 30 1B 4 30 6.3 192 7.3 1.90 0.15 9.9

0.00 B0 19 30 50 6.21 1% 7.6 8.00 0.17 117

.00 130 20 20 50 &.08 200 7.9 7.80 0,19 15.3

0.00 180 2 10 30 5.90 206 B.0 7.80 0.16 14.0

0.00 230 22 ¢ 30 5.80 2086 6.3 7.3 0.20 14.8
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BIDMONINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUY {Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

CORE CORE CORE H20 TIME TINE OF _

STATIDN DATE NO. VOL  HEIBHT SUM SAMPLE DELTR DD A& VIAL  NH& ND3+NDZ DIP  SI{OHM
k Hy M {MIN}  HR HIN  {min) (MG/1) NOD. {uM-N} (uM-K)  {uM-P)  (ul-S])
R-64  6-MAY-BS  BLANK 0.00 0 19 10 0 5.50 5% 3.4 9.50 5.4

0.00 30 19 4 30 5.57 ¥ 59 B8 4.8
0.00 &0 20 10 30 5.40 3 40 9.20 5.3
0,00 - %0 20 40 30 35.6B 87 5.6 9%.00 i1
0.00 120 21 10 30 44 59 .40 . 1.9
0.00 130 2! 20 10 5.87
0.00 180 22 10 50 5.79 75 60 .30 0.12 47
BREER 2842 0.20 0 19 10 0 5.47 3 62 i A0 7.5
6,00 30 19 4 30 5.50 60 b4 .10 A2 b
0.00 &0 20 10 30 5.30 o 6.9 9.3 .21 B.b
0.00 %0 20 40 30 3.50 68 6.7 9.5 20 8.3
0.00 120 2§ 1 3 5.25 72 1.6 B.B0 8.4
0.00 180 22 10 &0 5.02 76 8.3 B.80 10 10.3
RED 2704 0.19 0 19 10 0 7.1 57 8.2 %8 ¢.18 9.2
.00 30 19 30 6.55 1 83 9.2 0.17 10.2
6,00 &0 20 1 30 4% 65 8.2 %.00 G.17 10.3
0.00 %0 20 4 30 6.30 89 9.8 8.80 0.1 24.3
.00 120 21 10 30 6350 7 9.9 .00 0.2) 144
6,00 180 22 10 60 b5.40 7 1Lt 830 0.16 16.9
BLUE 2134 0.15 0 1% 10 0 6.20 B &8 .10 0.11 1.7
6.00 30 19 4 30 &.10 2 1.8 .10 0.13 8.9
0.00 &0 20 10 30 5.80 66 8.1 %10 0.14 13,0
000 %0 20 4 30 35.80 70 9.0 B.BO 0.16 10.7
0.00 120 2 16 30 5.80 7% %3 BN 0.13 130
0,00 180 22 10 &0 5.60 78 1.4 B.70 0.17 15.3
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BIGMONINTGRIN PROGRAM: SEDIMENT ODXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUY- {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

- CORE CORE CORE H20 TIME THME OF
STATION DATE NB. VoL  HEIBAT  SUM SANPLE DELTA DD AR VIAL  NH4& ND34NDZ DIP  SI{DHM4
my M {KIN)  HR KIN  {sin) (M6/1) NO. {uM-N} (uM-N)  {u¥-P} {ub-ED)

R-78  7-MAY-85  BLANK 0.00 0 18 35 0 5.51 133 4.9 13.80 0.19 &7
0.00 30 19 B W 53 137 48 13.40 0.16 2.6

0.00 &5 20 0 35 5.48 141 5.9 14,10 6.72 3.5

0.60 100 20 I3 5S3 145 5.1 13.60 0.21 2.6

0.00 130 2 3 30 150 4.8 13.80 0.1% 2.9

0,00 190 22 T &0 133 47 1370 6.17 3.1

BREEN 2177 0.16 0 18 35 0 635 134 6.0 13.20 0.27 4.9
0.00 30 19 5 30 b8 138 6.4 13.40 06.24 5.9

0.00 &5 20 0 35 5.9 142 6.9 13.50 0.27 5.7

6.00 100 20 35 3 5.5 - 14 L6 1310 0.2¢ G5.d

0.00 130 21 330 i 149 9.3 13.00 0.27 1.0

0.60 1% 22 5 &b 5.30 15 9.3 12,20 019 7.7

RED 2288 0.16 0 18 35 0 6.3t 135 5.3 13.50 0.21 B.7
0.00 30 19 25 3 6.20 139 5.9 1330 0.1 3.9

0.00 &5 20 0 35 &.08 183 6.8 13,10 0.17 3.9

0.00 100 20 3 3/ L9 147 6.9 15,20 0.26 4.3

0.00 130 21 303 5.75 151 7.9 12.BO 0,22 1.9

.60 1% 22 5 &0 5.t 155 8.0 12.80 0.21 5.4

RLUE 1987 0.14 0 18 55 0 6.02 136 6.0 13.3¢ 0.23 5.1
0.60 30 19 25 30 5.8 140 7.0 13.50 0.36 5.3

0,00 & 20 0 35 5.66 144 8.0 12.90 0.2¢ 8.1

9.00 100 20 33 3 550 148 8.8 1270 0,22 6.9

0.00 130 21 5 30 5.38 152 9.7 12,40 0.24  B.0

0.00 190 22 3 &0 513 156 10.9 12,60 0.21 10.6
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BIDMONINTORIN PROGRAM: SEDIMENT OXYGEN AND RUTRIENT EXCHANGES(SONE)
SEDFLUX - {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H2D TIME TINE OF :
STATION DATE NO. V0L  HEIGHT SUM SANPLE DELTA DD AR VIAL  NH& NO3+ND2 DIP  SIIDHI4
(ML) L)) {MIN)  HR NIN  (ain) (6/1) NB.,  {uM-N) (uM-N)  {uM-P} (uM-SD)

STIL.PD  B-MAY-85 BLANK 0.00 0 8 45 0 8.50 159 5.9 51.B0 0.20 5.8
. 0.00 30 9 15 30 8.40 163 5.8 57.80 0.3t 9.9
0.00 &0 ] 45 30 8.32 167 5.7 510 .29 1.9

0.00 - %0 10 15 30 8.32 171 4.5 57.40 0.23 6.9

0,00 120 10 §5 30 B8.40 175 5.4 51.30 0.34 7.0

0.00 1% 11 55 70 8.40 177 43 .40 0.30 7.3

BREEN 2725 0.20 0 8 5 0 8.20 160 5.4 55.20 0.31 1.0
0.00 30 9 15 30 6.10 164 6.4 54,00 0.39 8.0

6,00 60 9 45 30 T.BZ 168 7.3 49.50 0.4  B8.7

.00 9% 10 15 30 7.42 172 7.2 57.00 0.4% 12.6

0.00 120 10 45 30 .92 176 9.7 56.00 0.35 10.6

0.00 190 11 35 70 609 186 12.8 55.%0 1,14 144

RED 2550 0.18 0 8 45 0 B8.35 16! 4.7 I1.40 0.260 7.9
0.00 30 i) 15 30 8.30 165 4.6 356.00 0248 9.9

0.00 - &0 § 45 30 B.0B 169 5.0 36,30 0.26 9.0

0.00 %0 10 13 30 7.4 173 5.1 355.50 0.27 12.1

0.00 120 10 45 30 7.5 177 5.5 55,40 0.27 1.3

0.00 190 11 3B 7 .05 181 5.3 55.30 0.29 14,6

BLUE 2430 018 0 R 45 0 B.64 162 4.8 55460 . 0.22 B9
06,00 30 9 15 30 8.40 166 4.9 35.70 0.271 8.2

0.00 &0 9 45 30 8.21 170 4.9 353.80 0.25 10.8

0.00 %0 10 15 30 8.00 174 5.8 355.10 0.34 10.9

.00 120 10 45 30 .49 178 5.8 35.20 0.28 10.4

0.00 190 1l I N 1.3 182 5.5 %4.30 0,38 117
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BIOMONINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX. tNutrient and oxygen concentrations in the sediment microcoses at SOME stations)

. CORE CORE CORE H20 TIME TINE OF _
~ STATION DATE NO.  VOL  HEIBHT SUM SAMPLE DELTA DO AR VIAL  NH&é NO3sNOZ DIP  SHIDHI4
' (ML) (M) {MIN} " HR MIN  (sin} (NB/1) N, (uM-N} (uM-§)  (uM-P} (uM-BD)
SONE 4
ST.LED 25-JUNE-85 BLANK 0.00 UV 40 0 3.86 03 8.7 1L.73 0.19 63,0
: 0,00 30 13 10 30 3.9 110 8.8 1.B9 0.26 59.3
0.00 . 35 13 3 2B 4,03 114 B.7 L8 0.21 58.7
0.00 %0 14 10 35 4.08 121 87 L9 0.23 37.6
0,00 115 W 35 25 4.1 125 8.8 L8 0.37 57.0
0.00 185 13 15 40 4.28 129 %0 L9 0.23 57.6
RED 2725 0.20 0 12 A 0 3.60 104 5.3 2.2 0.25 61.8
600 3¢ 13 10 30 LB 1t 5.6 2.68 0.27 2.5
.00 55 13 I 2% .82 15 9.6 2.8 0.25 63,0
0.00 90 14 10 35 2.57 122 9.6 .64 0.3 &3.7
0.00 115 W 3 % .7 126 10.6 2.88 0.61 63.2
0.00 155 IS 15 40 1.9 130 10,3 3.42 0.46 &7.7
BREEN  2B30 0.21 0 12 40 0 4.00 105 9.1 2.1b6 0.15 60.6
0.00 30 13 10 30 .44 112 9.4 252 0.32 61.8
0.00 3 13 3B 25 3.3 116 9.4 2,70 0.35 62.8
0.00 %0 14 10 35 3.07 123 9.5 2.B4 0.33 3.3
0.00 115 14 35 23 .80 127 9.8 3.30 0.35 &5.7
0.00 153 15 15 40 2.53 13t %.8 LY 0.32 65.4
BLUE 2650 0.19 0 12 40 0 3.6¢ 106 9.0 2.23 0.47 6.2
0.60 30 13 S W 3 13 %2 . 0.32 63,1
0.66 55 ! 3/ 0 .04 17 9.3 255 0.35 3.6
.00 90 14 10 3% 2.7 126 5.4 2.89 0.37 3.7
0.00 115 A 35 25 2.M4 128 0.6 2.92 0.83 86.2
0.00 155 13 15 4 2.12 132 10,6 3.28 0.39 7.0
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BIDMONINTORIN PROGRAM: SEDIMENT DXYSEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUY (Nutrient and oxygen concentrations in the sediment mitrocosms at SONE stations)

, : CORE - CORE CORE H2D TIME TIME OF ,
STATION DATE NO. VOL  HEIBHT  SuM SANPLE DELTA DD AR VIAL  NH& ND3#ND2 DIP  SI{DHI4
mry M NN} W MIN  (sin) (M6/1) ND.  (uM-K) (uM-N)  {uN-P) (uM-SI)

BU.VISTA 25-JUNE-B5 BLANK 0.00 0 10 35 0 4.27 85 1.5 0.99 1.41 92,0
0.00 36 11 23 W 43 % L4 030 1.72 94,0

0.00 &0 1 55 30 4.40 95 1.7 0.3 1.85 89.0

0.00 - %0 12 25 30 LYy 99 1.2 073 1.45 B9.0

RED 2650 0.19 6 10 39 0 4.65 g 1.1 0.7 1.6 93.0
.00 30 11 25 30 454 91 2.0 0.32 2,09 92.0

6.00 &0 11 5 30 445 % 1.9 0.5 1.59 93.0

0.00 %6 12 2 3 L% 100 2.4 0.49 1,62 92.0

6.00 120 12 55 30 4.32 107 43 G4 2.3 %40

0.00 175 13 50 35 4.12 118 4.4 L 1.73 B86.0

BREEN 2710 0.1% 0 10 bH] 0 4.57 87 1.0 0.23 1.95 91.0
.00 3 i 25 30 448 922 L3I 0.8 176 96.0

0.00 &0 1 3 30 4.38 97 L7 0.35 1.60° 92,0

0.00 90 12 25 30 4.30 161 2.3 0.70 171 94,0

0.00 120 12 55 30 4.8 108 2.9 0.57 1.70 90.0

.00 175 13 3 5 .9 1y 45 0.49 1.71 0.0

BLUE 2700 0.19 0 10 a5 0 4.30 B8 1.9 0.5 1.67 96.0
0.00 30 11 25 30 A1 93 2.8 0.81 1,71 94.0

0,06 &0 11 55 30 4.00 9% 3.9 0.8 2.10 94,0

0,00 90 12 25 30 3.8 102 4.8 0.49 1.92 95.0

0,00 120 12 35 30 370 108 5.9 06.54 1.82 97.0

0.00 175 13 3 35 LM 1200 7.4 0.72 2,02 93.0
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BIDMONINTORIN PROGRAM: SEDIMENT OXYBER AND RUTRIENT EXCHAKGES (SONE)

SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

. CORE CORE CORE H2D TIME TIE DF

STATION DATE NO. - VDL  HEIGHT GSUM SANPLE DELTA DO AR VIAL  NH4 NO3+ND2 DIP  SIIOHI4
‘ (M) (8}, (MIN) R MIK  (min) {MB/1} WNOD. {uM-N} (uN-N)  {uM-P} (uW-BD)

HORN PT. 26-JUNE-85 BLANK 0.00 0 9 40 0 5.8 16y 3.2 0.41 3.7

0.00 30 10 10 30 5.62 163 3.8 L. 0.40 33.0

0.00 50 10 30 20 5.67 169 3.2 L 0.46 51.5

0.00 70 10 3 20 5.49 173 3.2 (.32 516

0.00 90 11 1 20 5.73 177 3.3 0.36 52.8

0.00 130 11 30 &0 5.75 18t 3.2 0.32 1.2

RED 2875 0.21 0 9 40 0 4.90 162 3.8 .29 0.39 57.0

0,60 30 10 16 30 4.60 166 4.8 2.55 0.44 58.1

0,00 50 10 0 20 435 170 5.0 3.30 0.40 2.2

0.00 70 10 30 20 414 174 5.2 312 0.47 610

000 90 11 10 20 3.9 178 5.8 L3 0.39 al.4

6.00 130 1 30 4 L4 182 6.6 .83 0.66 4.3

BREEN 3035 0.22 0 9 40 0 5.20 163 3.8 2.06 0.61 57.0

0.00 30 10 10 30 478 167  Ab 240 0.47 57.5

0.00 30 10 36 20 450 11 46 1.4 0.53 58.9

0.00 70 10 a0 20 4.20 175 5.2 27 0.60 359.4

0.00 %0 1! 1020 3.95 17% 5.8 3.38 0.65 60.8

0,00 130 11 30 40 3.38 183 &6 385 0.61 82.3

BLUE 2940 0.21 0 9 40 0 4.92 164 5.1 2,135 0.54 59.5

0,00 30 1 16 56 4.48 160 -390 2% 0.32 394

0.00 30 10 30 20 4.22 172 5.6 2.56 0.31 59.6

0.00 70 10 0 20 3.98 176 5.9 3.00 0.41 62,7

0,00 90 11 10 20 3,70 180 &1 3.1 0.4 62.2

0.00 130 11 50 40 3.22 188 7.4 129 0.42 845
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RIOMONINTORIN PROGRAK: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUX (Nutrient and oxygen concentrations in the sediment mirrocosas at SONE stations)

4-32

CORE CORE CORE H20 TIME TINE OF

STATION DATE ND. VDL HEIGHT SUM SAMPLE DELTA DO AR VIAL  NHE NO3+ND2 DIP  SI{DH)4
) o il HR KIN  (min) (M6/1} WD, {ul-N} (uM-N)  (uN-P] (uM-SD)

RAG.PT 24-JUNE-B5 BLANK 0.00 LU § 40 0 0.23 I 18.8 0.4 1.49 41.9
0.00 30 12 16 36 0.42 7 184 0.25 1.52 42.2

0.00 80 12 4 30 0.80 11 18.6 0.32 1.4 42.0

0.060 . 100 13 20 40 0.68 15 19.0 0.4 L.b6 42.6

0,00 160 14 20 &0 0.81 19 18.4 0.5] 1,38 43.8

0.00 285 1b 2125 131 3OS 0.2 t.11 41,8

RED . 3215 0.23 0 U 0 0.30 4 19.6 0.32 1.73 42.8
0.00 30 12 10 30 0.34 8 20,3 0.14 L7 4.2

0,00 60 12 4 30 0.3 12 2t.4 0,17 1.88 45.5

0.00 100 13 20 40 0.35 16 2L9 0.25 1.99 463

0.00 160 14 2 80 0.29 20 22.,% 0.2 2.05 4.1

0.06 285 16 23 128 019 34 25,1 0.%2 2,25 50.8

BREEN 3270 0.24 U § 40 0 0.38 5 2.1 017 1.72- 43,5
g.00 30 12 10 30 06.46 9 2Ll 0.25 1,83 448

0.00 80 12 40 30 0.48 13222 0.1b 2.02 4.2

0.00 100 13 20 40 0.4 17 23,1 0.2 2.32 48.6

0.00 160 14 0 60 0.37 20 4.7 0.38 2,23 48.3

0.00 285 18 25 125 0.22 I/ 2.7 022 2.5% 50.9.

BLUE 3255 0.23 ¢ 1 40 0 0.1 6 20,4 0.33 171 §3.B
0.00 30 12 10 30 0.2 10 217 w2s 1.95 43.5

0.00 60 12 4 30 0.26 14 22,9 0.26 1.91 45.6

0.00 100 13 20 4 0.27 18 242 0.35 2,08 47.3

0.00 180 14 20 60 0.24 22 2%.8 0.1 2.15 481

0,00 285 16 25 125 0,97 36 9.1 0.2 2.44 50.8
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BIDMONINTORIN PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANBES (SONE)
SEDFLUX. {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H2D TINME TINE OF
STRTION DATE - N3,  VOL  HEIGHT  SUM SAMPLE DELTR DO AR VIAL  NH& ND3+KD2 DIP  SIDHI4
my M {HIN)  HR HIN  (ain) (MB/1) ND. {uM-K) (uM-K}  {ul-P) {uM-51)
MD.PT  4-JUNE-B5  BLANK 0.00 0 15 35 0 5.39 25 67 3L 1.46 41,5
0.00 30 16 5 30 5.5 29 4.9 JL16 1,38 3%.1
0.00 &5 1 40 35 6.00 37 5.3 30.60 1,39 39.6
0.60 - 95 17 10 30 6.28 41 5.6 30,480 1.61 42.9
0,00 125 17 § 30 43 5.1 30.70 1.47 3%.2
0.00 153 18 10 30 5.00 4% 5.0 310 1,32 38.4
0.00 235 19 30 80 5.2 35 5.1 3.0 1.37 40.9
RED 2530 0.18 0 15 35 0 4.35 26 5.3 30.80 1.38 42.1
0.00 30 16 30030 43 3 53 3LO0 1.49 £3.6
0,00 &5 16 4 35 4.32 38 5.5 30.80 1.43 42.1
6.00 % 17 10 30 4.30 42 5.7 29.00 1,35 48.5
0.60 125 17 4 30 4.30 4 6.1 3L 1.46 42.7
0.00 155 1B 10 30 429 3 5.9 30.40 1,49 44.9
0.00 235 19 36 B0 422 3 6.3 30.60 1.97 45.7
BREEN 2780 0.20 0 15 35 0 4.55 27 4.9 30.60 1,27 43.0
0.00 30 18 3 MW L& 3t 5.5 30.70 1,43 44.4
0.00 &3 16 35 4,40 39 5.4 30.80 1,43 44.2
.00 B 17 10 30 4.35 2 53 28.10 1,30 42.1
6.00 123 17 40 30 4.35 47 5.6 30.70 £.50 43.8
0,00 155 18 10 30 4,30 3 &1 30.50 1.37 45.4
0.00 235 19 30 B0 4.1% 57 5.9 50.20 1.51 46.2
BLUE 2790 0.20 0 15 35 0 4.2 28 5.1 30.70 1.42 44,1
0.00 30 16 5 30 4.20 32 5.3 30.70 1.54 44.8
0.00 &5 16 4 35 412 4 5.6 .7 1.50 42.2
0,00 9 {7 10 30 4.09 4 60 30,70 1.6 40,7
0.00 125 17 40 30 4.02 48 4.1 30,70 1.94 4%.6
0,00 155 B 10 30 3.98 52 6.2 30.40 1.59 44.2
0.00 235 19 3 B0 3.80 3B 6.4 30.70 1.61 45.5
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BIOMONINTORIN PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SDNE)

SEDFLUX (Nutrient and oxygen concentrations in the sedisent sicrocosas at SONE stations)

CORE CORE CORE H2D TIME TIME OF :
STATION DATE NO. VDL HEIBHT GSum SANPLE DELTA DD AR VIAL  NH4 NO3+ND2 DIP  SIIDHI4
(M) {n {HIN)  HR MIN  (min} (MB/1} WD, {uM-N} (uf-N)  {uM-P) {uN-SD)
PT.ND.PT 24-3UNE-85 BLANK 0.00 0 20 25 0 ¥ 1.7 1L 48 3%.6
. . .00 3 20 3 30 L & 1.7 L2 4] 40,1
0,00 T 2 41 4 2.19 67 13.1  1.Bb 38 40.0
¢.00 120 22 I M 23] n 152 L A1 39.8
0.00 165 2 10 45 2.7 N 158 L A3 39.7
0.00 225 24 10 &0 2.92 7% 137 L .33 40.9
RED 2900 0.21 0 Y] 0 2.10 60 13.4 1.4 0.47 42.6
' 0.00 30 20 33 .07 o4 14,5 0.48 0.5¢ 43.8
6.0 7m 2 40 43 1.9 68 16,5 0.78 0.80 353.2
0.00 120 22 25 45 .80 72 183 0.460 0.B7 48.8
0.00 165 23 10 45 1.60 7% 19.9 0.9 1,05 58.4
0.00 225 24 10 &0 1.35 80 21.5  0.B4 1L.13 63.7
BREEN 2890 0.21 0 20 5 0 2.40 61 12,9 0.5% 0,87 42,6
¢6.00 30 20 I/ 30 231 85 15,7 0.94 0.57 4.0
0.00 75 0N 4 83 2.35 &% 15,7 0.7 0.64 53.1
0.00 120 22 45 234 B 167 1.2 0.95 48.8
0.00 165 23 10 45 2.20 77 18.2 0.9 0.92 51.8
0.00 225 24 10 60 1.9 8 19.8 077 0.9 37.6
BLUE 3130 0.23 0 2 e 0 2.25 62 12,6 0.54 0.41 41.2
.00 30 20 m 30 2.30 66 13.2  0.38 0.47 43,
000 75 2 4 45 2N 70 t4e 113 0.59 48.4
0.00 120 22 D 85 218 74 16.6  0.B3 0.6% 49,5
0.00 165 3 10 45 2,05 78 1b.6 G4 0.65 53.2
0.00 225 24 10 &b 1.97 g2 183 0.1 0.80 37.1
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BIDMONINTORIN PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANBES (SONE)

SEDFLUX (Nutrient and oxygen concgntratinns in the sediment sicrocoses at SONE stations)

_ CORE CORE CORE H20 TIME TINE OF
STATION DaTE NB. V0L HEIGHT SUM SANPLE DELTA DD AA VIAL  NHé ND3I+ND2 DIP  SH{DH)4

' n) LY LU TR MIR  (sin) (MB/1) ND. {uB-N} (uM-N)  (uM-P} (uM-SD)
R-44  25-JUNE-B5 BLANK 0.00 0 1B 5 0 0.43 135 24,0 0.90 0.42 46.0
0.06 30 1B 3330 0.7 139 22,3 0.94 0.39 45.9

0.60 &0 19 3 30 0.83 143 2.3 L24 0.61 45.9

0.00 - 100 19 45 40 0.9 147 22.3  0.B% 0.51 48.6

0.00 160 20 45 &0 1.12 15t 23.4 .27 0.92 45,0

0.00 220 21 45 60 1.26 155 22,1 0.B4 0.42 48.5

RED 2780 0.20 0 18 ] ¢ 0.82 136 22.5 .89 0.66 50.7
0,00 30 18 35 30 0.85 140 22.7 0.89 0.59 48,7

0.00 &0 19 3 30 0.8 144 23,8 1.19 0.66 50.3

0.00 100 19 45 4 077 148 25.2 1.49 0.87 52.2

0.00 160 20 45 60 0.65 152 27.3  0.76 1.04 58.9

0.00 220 21 45 60 0.55 156 29.0 0.55 1.27 &1.8

BREEN 2470 0.18 0 1B I 0 0.B5 137 266 1.26 0.63 47.4
0.60 30 1B 330 0.78 141 24,0 0.80 ¢.92 50.B

0.00 60 19 5 30 0.74 145 26,3 L2® 1.42 85,7

0.00 100 19 43 40 0.44 145 28.5  0.99 1.70 58.8

0.00 160 20 45 60 0.50 153 L3 070 2,53 bb.b

0.00 220 21 45 60 0.47 157 35,8 0.74 3.00 89.3

BLUE 2645 0.19 0 18 3 0 0.85 138 2.2 1.02 0.55 48.0
0.00 30 16 35 36 0.78 14z 2.6 1.2 1.0¢ §1.2

0.00 60 19 330 0.97 146 25.2 065 1.30 54.5

0.00 100 19 45 40 0.75 150 26,3 0.42 1.70 38.2

0.00 180 20 §5 40 0.80 154  28.1  0.39 2,22 oh 4

.00 220 2 45 80 0.70 158 28.8 0.49 2.67 1.9
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BIONONINTORIN PRDGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES(SDNE)

SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

: : -CORE  CORE CORE H20 TIME TINE OF :

STATION DATE NO. VBL  HEIGHT  SuM SANPLE DELTA DO AA VIARL - NH& RO3+RD2 DIP  SIHOHM4
(KL) ) {KIN}  HR NI {ain} (ME/1) NO. {uM-N}) (uM-N}  (uM-P} (uN-5I)

R-76  27-JUNE-BS BLANK 0.00 0 13 35 0 1.14 209 220 0.B9 0.4] 48.4

. 0.00 40 14 I 4 L2 23 219 L.01 0.50 47.4

0.00 100 13 30 L33 217 218 1.2 0.59 47.5

0.00 160 1b I/ LA 21 2.2 0.8 0.49 47.4

0.00 220 17 35 80 182 25 21,7 2,06 - 0.49 48,1

0.00 280 1B 35 60 L.78 L 229 22,4 0 0.84 0.54 48.0

RED 2050 0.15 0 13 35 0 L23 210 24,3 0.89 0.65 31.4

0.00 40 14 35 & t.42 214 25.3  0.83 0.8 351.8

0.00 100 15 33 60 159 218 26,3 0.57 0.76 38.8

0.00 180 16 35 60 1.60 222 28.1 0.BS 0.85 50.8

0.00 220 17 3B &0 1. 226 2B.7 1.45 0.92 83.6

0.00 280 1B 35 60 L8 3¢ 29.5 1.53 0.93 47.2

GREEN 25320 0.18 ¢t 13 35 ¢ 0.90 a1 2.1 0.94 0.62° 50.0

0.00 40 14 I 40 0.91 215 25,4 0.78 0.73 52.4

0.00 100 1S 35 60 0.8 A% 26,7 .82 0.76 547

0.00 160 1& B 60 0.76 23 28.4 1.00 0.90 37.6

0.00 220 17 35 60 0.48 227 2%.6 1.3 0.95 59.%

0.00 280 1B 35 40 0.80 23t 30,4 0.56 0.97 &2.2

BLUE 2500 0.18 ¢ 13 3% 0 0.45 212 24.6 0,78 0.51 49.1

0.00 40 14 35 40 0.49 216 24,5 0.54 0.35 30.5

0.00 100 15 35 &0 0.48 220 28,0 0.69 ¢.39 5i.1

0.00 160 16 35 b0 0.43 24 25,6 1.3 0.63 5%.9

0.00 220 17 35 &0 0.40 228 25.9  1.04 0.59 55.0

0.00 280 - 18 3% 60 0.37 232 26,3 1.40 0.73 55,2
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BIGMONINTGRIN PROGRAN: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES {SONE)
SEDFLUX {Nutrient and oxygen concentrations in the sediment microcosss at SONE stations)

. CORE CORE CORE H2D° TIME TIME OF
STATION DATE NO. VL HEIBHT  SUM SAMPLE DELTA D0 AR VIRL  NH& NO3+ND2 DIP  SI{DHM4
’ my (MIN}  HR MIN  {min) (MB/1) NO. {(uM-N) {uM-N}  {uM-P} {uM-SD)

STIL.PD 26-JUNE-BS BLANK 0.00 ¢ 18 20 0 5.41 187 5.1 38.40 0.51 38.B
.00 30 1B 30 30 5.48 191 4.7 38.20 0.53 34.3

0.00 60 19 2 30 5.70 195 4.9 3B.&0 0.57 39.3

0.00 100 20 0 &0 35.84 199 5.0 38.40 0.5 37.8

0.00 155 20 3 35 5.90 208 4.9 38.30 0.51 36.7

RED 2975 0.21 0 18 20 0 35.38 iB8 5.0 3B.40 0.52 40.2
0.00 30 18 3 30 5.25 192 5.0 38.30 0.56 38.8

0.00 &0 19 2 30 3.10 196 5.0 38.00 0.34¢ 39.7

0.00 100 20 0 40 4,90 200 9.1 38,00 0.56 41,7

0.00 135 20 I35 4T 204 5.8 3B8.40 .59 3%.1

GREEN 2900 0.21 0 18 20 0 5.06 189 5.1 38.30 0.53 #40.3
0.00 30 1B 3 30 35.00 193 5.6 38.00 0.5 39.2

0.00 &0 19 20 30 4.85 197 6.6 3B.00 0.57 41.3

0.00 100 2 0 40 K45 200 6.8 38.20 0.39 4.9

.00 155 2 3% 53 4.4B 205 6.5 38,10 0.55 41.2

BLUE 3100 0.22 0 18 20 0 4.9 190 5.0 38.50 0.51 40.2
0.00 30 18 % 30 4.92 194 4.8 38.40 0.53 39.%

6.00 &0 19 26 30 4.88 198 4.9 3B.s&0 0.93 39.4

0.00 100 . 20 0 40 4.80 202 4.8 38.20 0.55 41.8

0,00 153 2 3 O 408 €06 4.9 32.40 6.38 10,2
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BIONDNITGRIKG PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANBES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment microcoses at SOME stations)

. CORE CORE TDRE H2D TIME TIME DF DELTA , ,
STATION ~ DATE ~ NO. VDL HEIGHT  SUM SAAPLE TIME DO AA VIAL NH4 NO3+ND2 DIP SI(DH)4
(ML) (%) {sin} HR ~ MIN (mwin) (M6/1} ND. (uM-N} {uM-N} (uM-P}(uN-51)

SONE 5
ST.LED  22-AUG-85 BL 0.00 0 9 25 0 477 18
80 10 25 &0 4BL 188
o 120 11 2B 80 497 194
180 12 25 &0 L9 202
W0 13 B 40 495 210
00 14 2B 40 5.00 218

6.41 0.96 04.2
6,51 0.99 353.5
6.28 0.93 50.8
6.91 1.04 54.3
7.63 0.92 51.7
b.43 0.97 52.4

L I A e
[PIRSE R S E
e . -
~ O e ) e N

B 3075 0.22 0 9 23 0 4.72 185 114 613 0.97 H.9
60 10 A b0 480 189 11.%  6.53 1.00 35.9
120 11 25 60 4.45 195 12.4 6.62 1.00 353.6
186 12 25 &0 430 203 12,6 6,58 0.9 546
280 13 w0 410 21 13,2 6.B3 0.98 57.1

300 14 2 60 4.00 219 132 679 0.94 547

k 2840 0.20 0 § 2 0 5.38 iB6 112 623 1.02 3.8
80 10 2 60 5.20 190 12,3 638 1,02 55.2

120 {1 25 606 5,00 196 12,6 T7.03 1.04 35.2

180 12 23 - 80 4,82 200 13,2 6,76 0.97 542

40 13 2 b0 455 212 136 7.0 0.96 S54.0

300 14 2 b0 440 220 136 6,80 0.94 42,7

B 825 - 0.20 0 9 25 0 3.0¢ 187 -11.2  6.47 1.0 Bb.g
: 60 10 25 60 4.98 181 12,3 6,40 0.98 356.7

120 -1 3 b0 4.8l 197 12.7 6.85 1.01 D&.3

180 12 2 60 4,50 208 13,0 7.28 1.00 95.7

240 13 25 b0 4,80 213 13,3 7,86 1.01 5B.7

300 14 2 60 4,50 221 13,2 6.82 100 56.2

4-38




RIDMDNITDRING PRDGRAM: SEDIMENT DYYGEN AND NUTRIENT EXCHANGES{SONE)
SEDFLUY (Mutrient and oxygen concentrations in the sediment aicrocosas at SONE stations)

CORE CDRE CORE H2D TIME TIME OF DELTA
STATION  DATE ND. VDL HEIGHT  SuM SANPLE  TINE DD AA VIAL  NHA NO3+ND2 DIP SI(DH)4
(ML) m {min} HR~ MIN f{min) (M6/1) ND.  (uM-N} {uM-N) {uM-P){uM-E1)

BU.VISTA 22-RUG-83 BL 0 u 4 ¢ 3.07 198 15,5 10.80 3.30 83.0
o 12 & 60 3.17 206 15,0 10.B0 3.53 BS.O

120 13 & 80 3.20 214 16,5 10.B¢ 3.38 bL.0

e i 0 60 3,20 222 15,1 10,90 3.32 B850

20 15 8 80 3.20 226 14,9 10.90 3.42 85.0

05 1 5 & 2 233 16,2 11,60 3.48 B2.0

] 3060 0.22 0 1 40 ¢ 178 199 16.2 10.40 3.49 BALO

60 12 40 60 3.68 207 16,8 10.70 3.50 8B.0
120 13 40 60 J.58 218 17.8 10,70 .40 T79.0
180 14 4 &0 3.47 223 18.2 10.10 3.M 760
240 15 40 60 3.32 227 19.0 10,00 3.41 Bb.0
05 18 45 & .20 23 19.9 10,10 3.30 8%.0

R 2870 0.21 ¢ 1 £ 0 3.20 200 16,5 10,50 3.4 B5.0
80 17 & &0 3.09 208 18.2 10.30 3.58 8B0.0
126 13 4 60 3.00 216 19.7 10,30 3.60 BL.0
e 14 4 60 2.B3 226 21,2 8.B0 435 90.0
2480 15 8 60 2,70 228 21,9 10.80 4.04 91.0
305 1b 45 &5 .99 31 237 10,70 417 9.0

B 2870 0.21 6 1 4 0 3.43 208 16,2 10,30 3.39 B3.0
80 12 0 & 30 209 169 10.70 153 B3.0
120 3 4 60 3.10 217 16,7 9,90 3.45 B8B4G
180 14 8 80 2,90 225 19.9 10,30 3.50 B4.0
280 15 40 60 2.71 229 9.80 3.60 89.0
05 16 £ - 85, .59 22 22,6 9,70 3.56 B.O
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BIONDNITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT -EXCHANSES {5ONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment sicrocosas at SONE stations)

] CORE CORE CORE H20 TIME TIME OF DELTA .
STATION ~ DATE  NB. VDL HEIGHT  SUM SAMPLE TIME DD AR VIAL  NH4 NOJ+NO2 DIF SI(OH)4
' (1) m {sin} HR  MIN (min) (MG/1) NO.  (uM-N) (uM-N} (uM-P)(uM-51)

HORN PT  21-AUB-83 BL 0 13 25 0 4.69 154 15.8 3.66 0.8% 543
60 14 20 60 4.87 162 14,3 328 0.67 56.2
1200 15 23 0 49 166 13.9  3.33 0.74 4.9
180 16 23 b0 5.04 170 13.8  3.20 0.72 S5L.5
240 17 28 60 5.17 178 13,5 3.3 0.72 5.1
300 18 23 60 5.27 178 14,6 351 0.57 55.3

b 2910 0.21 L & 21 0 470 155 140 3.B9 0.76 G7.1
‘ B 4 23 5B 4.5 163 15,6 3.9 0.69 57.b

1B 15 23 60 450 167 1h.4 3,69 0,71 OB.b

178 b 25 60 L 171 11 97 0.73 5B.9

238 17 2 b0 420 1753 17.8 420 0.66 60.%

298 18 23 60 4,02 179 18,0 423 0.69 62.4

R 3005 0.43 0 13 27 0 4,45 156 14,7  3.43 0.75 3513
B i 23 58 430 1od 15,4 3.42 0.69 37.2
e 1o 25 60 4,12 168 17.5 - 3.69 0.99 38.¢6
178 16 25 60 395 172 17.3  3.82 0.73 60.4
238 17 2m 60 375 {76 18,1 3.93 0.70 83.3
2% 1B 2N b0 3.60 180 18,9 3.92 0.71 63.7

B 3010 0.44 6 13 27 0 477 1§57 14,5 &3 0.77 537
3% 14 25 88 45 165 - 5.4 3,70 0,71 bu.k
18 15 23 b0 435 169 16.4 410 0.72 59.9
178 16 25 60 4,15 173 17,3 4,03 0.69 60.4
238 17 25 60 3LH 177 185 418 0.8 43,2
298 18 23 60 3.68 181 19.1 429 0.7 &b
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BIDMONITORING PRDGRAM: SEDIMENT DXYBEN AMD NUTRIENT EXCHANBES{SONE)
SEDFLUX tNutrient and oxygen concentrations in the sedisent smicrocosas at SOME stations)

: CORE [CORE CORE H20 TIME TINE OF DELTA .
STATION  DATE  ND. - VOL ~ "HEIBHT  SM SAMPLE  TINE DD AA VIARL  NHE NO3+NO2 DIP SI{DH)4
1, RIS ¢ {ain} HR  MIN (min} (MG/1} NO.  (uM-N) (uM-N) (uM-P)(uM-51)

RAG PT  19-AUG-83 BL : 0 12 0 0 4.63 3 152 0.45 0.70 47.7
3 12 3¢ 30 474 7 157 0.5t 0.57 4.7
0 13 0 30 480 i1 120 0.5 0.5 #1.2
% 13 30 30 4.8 16 15.0  0.47 0.78  45.8
120 14 0 30 &% 21 142 0.47 0.50 45.0

B 3050 0.22 L ¥ 0 0 35.83 § 159 0.58 0.56 48.4
3 12 3030 5.50 12,6 0.45 0.53 9.5
0 3 0 30 332 12 14 054 0.51 48.7
9 13 3 3 5.2 17 140 0,67 0.35 48.7
1200 14 0 3 515 22 1.6 0.77 0.51 89.3
180 IS ¢ &0 4,95 23 lb.b 0,62 0,70 50.0
R 3875 0.28 ¢ 12 0 0 5.55 3 1% 0.9 0.57 9.8

30 12 30 36 5.40 9 15! 0.3 1.29 48.8
80 13 ¢ 3 5.10 13 15,9 0.60 0.43 47.9
9 13 3 30 5.02 1B 143 071 0.49 49.8
126 14 0 30 4.% 23 15.9 0.85 0.47 49.3
80 15 ¢ 60 4.64 26 17,9 0.86 0.4 50.4

B 2648 0.20 ¢ 12 0 0 6.2% 6 15,0 0.4 0,5 50.1
312 30 30 610 10 145 053 0.63 #49.3
80 13 ¢ 30 5.88 14 17,3 0.66 0.64 49.5
9 13 3 30 5.70 19 15.0 0.47 0.56 49.8
120 14 0 30 35.38 24 18,6 0.53 0.37 50.1
180 15 0 - 60. 5.28 21 166 0.52 0.51 512
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BIDKONITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
'SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosss at SONE stations)

, CORE CORE CORE H20 TIME TIME OF DELTA

STATION  DATE ~ ND. ViU HEIGHT  SUN SANPLE TINE DD AA VIAL  NHE NO3+WDZ DIP SI(DH)4
{8L) (L} {ain) HR  MIN (ain) (MG/1} NO.  (uM-N) (uM-N) (uN~P)(uM-8)

MD PT  19-AUS-85 BL 0 15 43 0 5.33 28 7.1 698 2.28 8.8

3 16 I3 34 32 L3 699 2.3% %S

o0 16 45 W 5.5 B 8.0 7.19 2,27 b4

. 5 1 15 30 5.69 8 B.2 7.06 2.41 bb.9

130 17 55 40 5.84 4 7.6 7.05 2.31 8.3

195 19 0 65 6,03 88 B.Y T.26 2.5 b3.3

b J09¢ 0.22 0 15 43 0 5.00 29 13,9 6.85 3.24 bl.b

I T 15 30 4.80 3 163 672 5.32 8.9

80 16 45 30 480 37 t6.4  b.BE 3.79 83.5

30 17 15 30 4.42 4 16.2 7.05 I.1B 7h.4
130 17 WM 4 8 18,9 T7.12 329 bb.b .

199 19 ¢ 65 4.00 4 193 .39 L3 800

R 3140 0.22 L 43 0 470 36 10,4 6,72 2,36 T0.7

W 1b 15 30 4,58 34 1.4 6.B4 2,38 T3.1

80 1b 5 30 4.50 B 131 690 2.82 TL.é

% 17 15 30 4.40 82 131 697 2.66 T2.0

136 17 35 40 4,30 & 138 .18 2.59 i

195 19 0 & 4.1 36 13,9 1.33 2.8B 743

B 3670 0.22 0 15 45 0 4.90 M4 6,69 2,41 89,0

W16 15 30 3.09 3B 13 beF 2,57 T4

60 15 85 30 4.98 39 14,7 6.B3 2.48 b7.%

0 17 15 30 4.8 83 16,9 683 2.70 74.0

136 17 33 40 4.72 £ 187 6.85 .36 69.8

195 19 0 b3 4.55 3t 2Lt .47 .91 75.4
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BIONDNITORING PROSRAN: SEDINENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX {Nutrient and oxygen concentrations in the sediment microcosss at SOME stations)

, CORE CORE CORE H2D TIME TINE OF DELTA
STATION  DATE  NO. VOL  HEIGHT SN SANPLE TINE DD AA VIAL NH4 NO3+ND2 DIP SI(DHM
: M) (M (min) KR MIN (min) (MB/1) NO.  (uM-N) (uM-N) (uN-P)(uM-SD)

PT NG PT. 20-AUG-85 BL ' 0 9 20 0 2.82 % 163 212 0.74 807
5 10 3 4 2.9 58 140 157 0.91 38.2
% 10 53 50 J.04 63 13.7 3.07 0.75 35.3
155 i 35 60 3.14 B8 14,7 2,13 0.74 347
25 12 3% & 32 72 141 L4908 353
280 14 ¢ 85 330 B4 18.2 1.B4 0,75 35.8

& 2925 0.21 0 9 20 0 315 55 155 1,39 0.68 3b.4
45 10 3 & L0 % 12 169 0,77 38.8
%10 55 90 I.04 64 14,8 1.78 0.67 A0,
135 ! 3 8 2% 69 157 1.4 0.6 42.2
25 12 3 60 2.85 73113 1.3 0.84 A6
280 14 6 63 2.7% B3 18.0 1.0 0.65 441

R 3260 0.23 0 9 20 0 3.10 5% 15.7 2.47 0,72 37.4
5 1 34 3.0 50 16,0 2,07 .71 3B.0
95 10 33 50 2.94 65 15.2 2,68 0.73 40.0
155 1 3 60 2.80 70 1%.1 1,70 0.69 4.7
a5 12 3 80 2.75 74 1.6 1,20 0.60 45,5
280 14 0 & 2.8 8 20,1 1,59 0.73 #9.4

B 3290 0.24 0 9 20 ¢ 3.20 57 1B.3 1.89 0.BZ2 4b.!
5 10 78 Ll 61 164 1.66 0.7 31.9

9% 10 I W0 2.9 b6 16,8 1,68 0.70 #0.7

155 1 3 b0 2.88 7018 212 0.73 4.9

215 12 35 60 2.80 T3 174 1.66 0.68 44.1

1,28 0.67 #3.7

280 14 0 - 65, 2.70 87 207
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RIOMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen_concentrations in the sediment microcosas at SONE stations)

. CORE CORE  CORE H20 TIME TIME OF DELTA
STATION  DATE  NO. VOL HEIBHT  5uM SAMPLE TINE DD AA VIAL NH4 NDJ+ND2 DIP SI(DH)4
{(n) {n {sin) HR  MIN (sin) (M6/1}) ND.  (uM-N} {ul-N) (uM-P}{uM-SI)

R-64  20-AUB-B5 BL 0 13 5 0 2.2 76 198 176 116 35.1
- B 13 45 40 2.3 B0 20,5 2.07 1.14 35.1

100 14 45 0 3.00 89 20,2 1.75 1.16 34.7
o 185 15 50 65 3.4 94 21,1 2.02 1.16 34.2

25 16 S0 &0 372 102 20,2 2,01 1.20 35.2

285 17 50 60 3.88 {10 20,9 2.15 1.23 3A4.9

6 3000 0.22 13 3 0 2.00 77 22,06 1.65 1.45 39.2
& 13 45 K 2.00 81 4.0 1.78 2 4.0

100 14 45 60 2,03 90 25.4 1,60 1.54 43.4

165 13 50 65 2.00 93 2.7 1.52 1.52 4.2

25 1 50 60 1.B3 103 27.8 1.53 1.4 #9.5

285 17 30 60 1.B2 t1r 29.8 L3 L5 50.1

R 2380 0.17 0 13 3 0 2.12 78 28.8 l.eb 1.57 4L
4 13 45 40 2,05 82 25.6 1.76 1.} 443

100 14 45 b0 1.85 91 29.4 1,94 2,24 4B.A

165 15 50 65 1.56 % 30,8 1.32 2.7t 5.2

25 18 0 60 1.30 104 35.1 135 2.90 5b.B

285 17 50 60 1,05 112 3.7 2.45 3.30 59.4

B 2760 0.20 0 13 3 0 2.44 79 21,8 1.68 1.47 3B.4
' 13 3 40 L& 83 -23.5 1.Bl 153 #0.8

100 14 45 60 2.45 2 259 1.8 LT76 M55

165 15 50 63 97 .3 1,76 1.BO 85,0

25 16 3% 80 2.25 105 29.4 1.4 1.90 47.7

2B 17 56 &0 2,20 113 30.5 1.5 2.05 50.4
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RIDNONITORING PROBRAM: SEDINENT DXYGEN AND NUTRIENT EXCHAMGES (SDNE)
SEDFLUY {Nutrient and oxygen concentrations in the sedisent sicrocosss at SONE stations)

CORE CORE CORE H20 TINE - TIME OF DELTA
STATION  DARTE  ND. VOL HEIBHT -~ SUM SAMPLE TIME DO AR VIAL NH4 ND3+ND2 DIP 5I(DH)4
(W) )] {sin} HR ~ MIN (min) (MB/1} NO.  (uM-N) {uM-K) (uB-P}(uM-5I)

R-78  20-AUG-B BL 0 16 10 0 0.48 98 23.0 0.30 1.42 453
0 1 ¢ 50 0.58 166 23.1 0.53 L.45 459

110 18 0 60 0.68 114 236 1.69 1.49 45.6

170 19 0 &0 0.80 118 22,1 1153 1.43 4.8

230 20 ¢ &0 0.91 122 23.0  0.63 1.37 4.3

2% 2 0 86 1.12 126 23,0 0.64 134 46,3

b 2930 0.21 0 1 10 ¢ 2.5 99 236 0.40 1.61 48.4
0 17 6 50 2.17 107 25,6  0.51 1.58 49.3

110 1B 0 &0 2.14 113 25.8 0.49 1.49 50.8

170 19 0. &0 2.03 119 25,2 0.89 1.47 53.3

23 20 0 60 1.98 123 2.1 0.8 1.33 537

290 2 0 80 1.92 127 26,7 2,03 1.43 543

R 3100 0.22 0 16 10 0 2.40 100 25.8 1.78 48.9
5% 17 ¢ 50 2.3 108 25.2 1.67 50.4

110 18 ¢ 60 2.7 ti6 27,0 1.66 5.2

170 19 ¢ 60 2.2 120 26.1 3 161 552

230 20 0 b0 2,15 124 26.8 7 153 4.6

29 2 0 b0 Z.08 128 26.3 7 0.70 56,4

B 3000 0.22 U () 10 0 2.55 108 30,4 0.72 2.02 48.7
w4 0 50 2.0e 109 0.3 6.7 LA ST

10 18 0 60 2.06 117 29.0 0,37 2.33 510

{70 1% ¢ 60 2.03 t2i  30.6 1.41 2.35 5.4

230 2 0 80 2.05 125 3.5 0.66 2.43 56.!

2 2 0 .60 2,05 129 32,6 1,22 2.50 97.4
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. BIOMONITORING PROGRAM: SEDINENT OXYGEN AND NUTRIENT EXCHANBES{SONE)
"SEDFLUX (Nutrient and oxygen concentrations in the sediment microcoses at SONE stations)

_ CORE CORE CORE H20 TIME TINE OF DELTA
STATIBN  DATE  ND. VOL HEIGHT  SUM SAMPLE TIME DO AR VIAL NH4 NOJ+NO2 DIP SI1(OH)4
(M) {n {ain} HR  MIN (min) (MG/1} ND. (uM-N} (uM-N} (uM-P){uM-51)

STIL PD 21-AUG-83 BL 0 8 3 0 54 132 L0 1670 0.99 36,2
60 9 33 60 5.65 136 2.5 17.3¢ 0.93 37.1
1 120 10 33 60 579 18 2.5 17,30 0.3¢ 34.8
T . 180 11 35 b0 5.8 184 3.0 17.60 0.9 37.3
20 12 35 80 5.87 150 2.9 17.60 0.50 40.0
2.5

0013 3 60 5% 158 17.60 0.B4 3&.4

b 3000 0.22 0 8 35 ¢ 4.80 133 30 17.30 0.9 32.3
&0 g I 60 467 131 37 1.03 413
120 10 I 60 452 141 41 17.90¢ 1,00 39.5
180 11 35 60 435 145 &4 18,10 0.94 4B.9
240 12 33 80 4.2 151 - 4.6 17,50 0.99 455
00 ¢ 35 60 4.04 15§ 53 18,20 0.%5 45.8

R 3160 0.23 0 8 35 ¢ 4.9 134 2.6 17,30 0.90 38.4
40 9 3B 60 490 138 3.4 0.94 32.8
120 10 35 60 471 42 3.2 17,60 0.92 32.5
180 1 359 - b0 4,65 14 3.3 17.90 0.9 41.4
240 12 3B 60 460 152 4,0 1B.80 0.90 42.4
00 13 35 60 4.47 160 4.5 1B.40 1.13 3.0

B 3030 0.22 0 8 35 0 4.65 135 L3 12,26 0.90 3b.3
by 9 35 et 4.87 139 - 3.4 1L 0,95 3.3
120 10 35, 60 4,735 143 4,7 17.50 0.95 40.4
180 1 I 60 460 147 5.4 17.60 0.91 44,2
240 12 35 60 4,45 153 6.8 17.80 0.94 38.4
300 13 33 80 4.3 161 7.1 1,70 0.95 3.4
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BIDKONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

CORE CORE CORE H20 TIME TINE OF DELTA

STATION  DATE  NO. VOL HEIGHT  SUN SAMPLE TIME DO AA VIAL  NHA NO3+NOZ DIP SI(OH)4
' ) 1LY {ain)} HR  MIN (ain) (MB/1) NO.  (uM-N) (uM-N} (uM-P}(uM-SI)

SONE &

ST.LED  16-DCT-85 Bl ¢ 19 30 0 .77

4 20 10 &0 7.14 181 5.6 331 0.75 3.4
20 0 30 .17 199 5.8 3.38 0.72 23.1
s 2 Y- I I S Y 19 5.9 0.5 0.72 233
160 22 16 4 7.17 199 5.8 3.36 0.72 2.5
20 2 10 o0 7.15 03 5.6 362 073 6.2

3.38 0.63 21.9
3.4 073 23.2

12170 0.20 0 19 30 0 7.01 180 i
2
¢ 351 0,69 23.9
B8
i
b

6

2 10 40 6.90 187 6
020 4 30 6.8 192 6.
b

7

7

1Hs 2 23 &) b.68 196 3.65 0.73 2.0

160 22 10 45 6,58 200 391 0.75 25.8
20 16 60 b.45 204 .56 0.74 2b.6
2 815 0.20 0 19 36 0 7.1 182 5.8 335 0.69 223
4 20 i 80 6.93 188 6.4 3.56 0.69
w2 o 30 6.80 193 6.3 3.58 0.75 24.6
1y 2 2 45 6,63 199 7.5 3.4 072 2.9
160 22 10 45 6.50 200 7.4 377 0.82 27.1
v 3 10 80 .30 205 - B.0  3.BY G.02 6.2
I 2305 0.17 0 1% 30 0 1.22 183 6.1 3.43 0.7 22.5
4 20 10 40 7.09 189 6.5 3.51 074 2.6
w2 4 30 6.9 194 5.3 3.67 0.81 24.2
1y 2 23 4 68 198 6.4 3.80 0,78 26.9
160 22 10 45 672 202 6.9 4,04 0.B5 28.6
20 B 10 80 ., .206 6.8 3.B4 0.8 27.0
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BIDMONITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Mutrient and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H20 TIME TIME DF DELTA
STATION  DATE NG VDL HEIBHT  SUM SAMPLE TIME DO AA VIAL  NHE NDI+NOZ DIP SI1(DH}A
n) 1) {nin) HR  MIN (ain} (M6/1) NO.  (uM-N) {uM-N} (uM-P)(uM-SI)

BU.VISTA 16-DCT-B5 Bl : 0 15 43 0 8.2t 157 0.5 1.55 2.49 63.0
3 17 15 30 8.2 162 0.5 179 2.69 b0.4
60 17 8 30 8.16 167 0.3 163 2.35 &l.3
9 18 15 30 B.14 172 0.4 1,43 2,60 62.1
120 18 45 30 B.09 176 0.5 1,53 2.50 61.5

1 2403 0.17 0 16 45 0 8.49 158 0.7 1.4 2.63 60.0
I 13 30 8.2 163 L6 2.81 3.0
80 17 5 3 .92 168 2.0 1,54 2.48 61.8
0 1B 15 30 7.69 173 2.8 177 2.B6 63.7
120 18 30 7.4 177 3.2 LI 2.% 6.9
19019 5% 70 6.B2 184 4.9 1.91 3,12 637

2 4 0.17 ¢ 1 LB ¢ 7.15 19 L2 188 2.58B 59.4
3 17 15 30 &.98 164 1.4 1.B4 2,61 1.9
80 17 8 30 678 169 1.9 190 2,66 62.1
9 18 15 30 &.62 178 2.8 1.96 2.69 b0

120 18 5 30 6,40 178 3.0 2,15 2.B9 bHhé

L5

196 19 I 70 602 183 2,50 2.B3 b4.35

REVAYE] 0.17 0 1 45 0 7.2 160 1.3 1.83 2,51 62.9
30 17 15 30 7.01 165 2.1 2,20 2.66 63.8
&8 17 45 - 30 6.63 176 30 1.9 84.0
30 18 15 30 6.32 17 3.0 2.26 2.B5 b4.2
120 18 45 30 6.00 177 435 2.0t bb. 4
190 19 370 3.3 186 5.2 2.28 3.19 68.1
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‘RIDMONITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SDHE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment aicrocosas at SOME stations)

. CORE CORE CORE H20 TIME TINE OF DELTA
STATIDN  DATE  ND. V0L HEIGHT ~ SUM SAMPLE TIKE DD AA VIAL NH4 NOJ+NO2 DIP ST(DH)4
(nL) ) {ain) HR  MIN (ain) (M6/1) NO.  (uM-N) (uM-N} (ul-P)(uN-SI)

HORN PT  15-0CT-B3 Bl L 25 0 7.9 107 2.8 1.80 0.30 12.2
3B 1 ¢ I LY it 2.9 .64 0.3 120

L 65 I 30 30 7.93 15 2.7 .3 0.3 11

R o 142 17 £ 771 1.%0 120 2.8 150 0.33 2.0

195 18 40 33 7.83 128 2.3 1.3 0.3 2.2

Fo Y 8 60 7.82 144 2.3 LBl 0.3 iL.B

1 2800 0.20 0 15 Yol 6 7.80 108 3B 1.4 0.31 148

1.4 0.64 15.8
1.56 0.73

1,77 0.8 18.3
2,00 1.00 21.0

IO ¢ 35 T.60 112
63 16 0 30 7.8 116
142 17 g 771 1.2 121
195 18 0 3N 6% 125

- e = ® =
Cd O~ €4 O~ N D

23519 80 60 6,70 142 2.5% 1,13 22.9

2 2975 0.2! ¢ 15 2 0 .74 109 3.8 0.44 13.5
/16 0 33 7.54 113 3.2 1.45 0.33 1.2

65 b 30 30 7.40 17 L9 157 0.58 15.8

142 17 4 71 .20 122 46 2,14 0.67 17.1

195 18 2 53 b.90 126 6.2 2,02 0.88 19.5

25 19 40 60 b.62 143 6.3 2,00 1.03 21.4

3 2900 0.21 U 25 0 7.% 116 &6 1.61 0.57 140
I/ 0 35 .89 114 4.8 0.63 13,7

65 b I ¥ .50 118 %1 1,57 0.70 15.8

142 17 § 171 1.3 123 5.9 1.69 0.80 17.4

195 18 4 53 7.00 1277 1.8 1,85 0.92 19.9

255 19 60 670 144 9.1 2,53 1.03 2.7
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RIDMONITORING PROGRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H20 TIME TIME OF DELTA
STATION  DATE  ND. VoL HEIGHT  SUM SAMPLE TINE DO AR VIAL  NHA NODJ+NO2 DIP SH(OH)4
' ML) {n (ain) MR MIR (ain) (MB/1) NO.  (uM-N) (uM-N) (uM-P)(uM-SI)

WIND HILL 15-DCT-85 Bl 0 1B 0 0 697 129 1.0 7.50 1.56 46.4
30 18 36 30 69 134 1.0 7.50 1.50 45.7

a0 19 6 30 691 137 1.0 7.10 1.55 47.2

5 19 30 30 &9 14 0.9 7.80 1.59 449

135 20 15 & &9 19 1.2 7.20 1.52 #1.5

195 2 13 60 6.Bb 153 L0 7.70 1.45 4.7

1 2300 0.17 0 18 0 0 b6.70 130 1.9 7.60 2.74 48.2
30 1B 0 30 .41 133 L.y 8.00 1.78 #7.¢

60 19 6 30 6.20 138 2.2 B.00 1.7 43.4

5 19 0 30 592 14 2.9 850 1.95 50.1

135 - 20 15 4 5.80 150 3.4 B.70 2.09 3523

195 2 15 80 5.10 54 4.3 95.00 2.40 353.B

2 2445 0.18 ¢ 18 0 ¢ 6.92 131 1.5 7.50 1.67 48.4
30 18 30 30 .70 135 1.8 7.60 1.71 49.5

60 19 0 30 6,40 139 2.2 7.9 1.77 50.2

%0 19 30 30 8,10 147 2.6 8.0 1,87 5L.9

135 20 15 45 570 Ist 3.6 8.80 1.98 53.8

192 15 60 5.34 155 5.0 B.860 2,13 5.t

3 40 0.18 0 18 0 0 6.80 132 1.4 B.00 1.66 49.1
30 18 3 6.58 136 2.2 1,90 1.B1 50.4
80 19 0 - 30 6,30 140 2.8 B8.30 1.91 51.7
3 19 30 30 5.8 148 3.5 B.70 1.99 53.8
135 020 15 4 53 152 48 %70 2.31 56.2
5.5

195 2 15 60 4.80 156 %.40 2,23 51.4
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.BIONONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)

SEDFLUY {Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

. CORE TORE CORE H20 TIME TIHE DF DELTA
STATION  DATE NG,  VOL HEIBHT  5iM SANPLE  TIME
) LY {min} HR  HIN (ain)

NHA  NO3+MOZ DIP SI(OH)4
{(uM-N} {uM-N} (uM-P} (uN-S1)

RAG PT  17-0CT-85 Bl 0 10 I 0
1 5 30

v 5 11 5 45

. 100 12 45 55

187 13 52 &

21 1 52 b

Lo 2900 0.21 0 10 35 0
3¢ 1 5

TR ¥ 0 45

130 12 5

XY & 2 67

‘257 W 32 &0

22100 0.19 0 10 35 0
36 1t 530

7 i 30 45

130 12 & 5

197 13 52 67

27 14 52 b0

32750 0.20 ¢ 10 3 0
3 1 i3
75 H 30 45
130 12 8 5
197 13 2 67
257 1 2 80
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232

DO A VIAL
{M6/1) NO.
5.28 209
5,32 213
3.3 m
3.4 221
5.4 25
5.49 230
5.50 210
5.39 214
3.30 218
5.20 222
3.10 226
3.00 23
5.05 21t
9 215
4.86 219
4.73 23
4,60 227
4.30
5.2t 212
5.15 216
9.06 220
4,91 224
4.80 228
4,65 233

3.4
3.07
2.9
2.B8
2.90
3.18

2.19
3.04
2.B5
3.01
2.90
2.95

3.08
2,80
2.80

2.92
2.93

2,96
2.9
3.02
3.00
2.99
2.97

0.29
0.18
0.20
0.20
0.18
0.19

0.3t
0.34
0.33
0.35
0.32
0.30

6.50
0.57
0.64
0.69
0.85
0.64

0.3t
0.33
0.34
0.31
0.31
0.30

10.0

il.b

13.3

153.3
7.9

10.5
it.é
12.9
14.3
13.9
19.1

—
[ ]
. -

-~

11.8
13.8
15.8
17.3
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BIDMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANSES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sedisent microcosss at SONE stations)

: CORE CORE. CORE H20 TIME TIME OF DELTA
STATION  DATE W3, vOL HEIGHT  SuM SAMPLE YINE DD AR VIAL  NHA NOD3+ND2 DIP S1(DH)A
M) m {ain) HR  HIN (min) (N6/1) NO. (uM-K) (uM-N) (uM-P{uN-81)

MD PT 17-DCT-85 Bl 0 15 . 0 .72 234 0.5 17.30 1,73 6.9
R{ Y ) 0 30 .70 238 0.6 17.30 1.68 8.6
80 1b 30 .79 242 0.5 17.30 1.67 &1.9
% 17 0 3 .72 246 0.5 17.10 1.70 67.4
120 17 3 30 .76 20 0.6 17.10 .72 69.0
175 18 2% 3 1.4 234 0.6 17.40 1.67 61.0

13090 0.22 0 13 30 0 7.89 235 1.7 17.00 1.67 641
' 30 16 0 30 7.48 23y 2.5 18.B0 1.72 T70.7

0 16 3 30 7.45 AT 4T 16,60 2,23 72.5

% 17 0 3 7.7 287 5.6 18,50 1,72 T2.7

120 17 3 30 .10 251 6.5 16.60 1,72 74.3

i7m 18 2 35 470 285 8.8 16.50 1.72 7i.6

2 3220 0.23 0 15 30 0 7.76 236

1.5 16.80 1.74 89.8

30 14 0 30 7.04 240 2,2 16.90 1.72 70.7
0 18 30 30 7.40 24 3.2 16,60 1.97 7.7
% 17 ¢ 30 7.2 248 3.5 16.30 L.76 71.3
120 17 330 7.1 252 4.0 16.50 1.78 72.7
I75 18 25 55 .75 256 5.3 16.30 1.82 73.0
I 2N 0,24 ¢ 15 30 0 7.92 237 LT 1M LT 49,2
30 18 0 30 .14 241 2.3 16.90 1.78 #9.5
60 18 30 30 7.55 245 3.5 17,00 .75 2.5
17 0 30 .35 249 41 16,60 175 T1.4
120 17 30 30 7.15 233 5.0 16.80 178 73.3
175 18 25 35 6.B5 257 6.2 14,50 1.79 727
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.BIDMONITORING PROGRAM: SEDIMENT OXYGEN AND MUTRIENT EXCHANGES (SONE)
'SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

A CORE CORE CORE K20 TIME TINE DF DELTA
STATIDN  DATE  NO. VB HEIGHT  SiM SAMPLE TIME DD AR VIAL NHA NO3J+ND2 DIP SH{DHM
(M) M {sin} HR  MIN (ain) (WG/1) ND.  (uM-N} (uM-N) (uM-P)(uM-51)

PT NO PT 14-DCT-85 Bl 0 10 L 0 5.95 350 191 013 26
& 1 2 45 LW 7 %0 1.%0 0.12 25

8 12 3 % 5w it 52 195 0.2 2.5

L : 130 12 50 45 6.02 16 5! L% 0.15 3.4

1m 183 3 45 603 20 5.3 2,04 0.13 2.9

235 14 I 80 6,27 23 7.0 2,63 0.50 2.9

1 2630 0.19 0 10 40 0 7.90 4 55 1.8 0.13 3.9

LT § 25 45 7.85 B 57 226 0.16 §.3

B 12 3. & 7.80 12 62 173 0.13 .

136 12 30 4 .W 17 67 L78 013 7.7
175 13 33 43 1.60 21 67 188 0.16 9.2
235 14 I/ 60 7.35 3¢ 7.6 2,07 0.20 11.2

2 3000 0.22 0 10 40 0 6.43 3 ow2 0.16 4.0
8 1l 23 4 6.3 9 5.6 L7 014 6.0
85 12 5 & 620 13 5.9 1.8l 015 7.4
130 12 3 45 6,05 18 62 194 0.16 8.6
15 13 33 43 5.93 2 b6 1.B9 0.14 9.7
235 14 I s0 570 - Té LY 0.6 140

3 3005 0.22 0 1 40 0 6.9 6 6.0 0.10 4.4
45 25 A5 6.63 10 6.2 L7 011 5.4
B85 12 3 80 6.3 W 6B 2,01 0.16
130 12 30 43 5.39 19 63 L73 0.13 9.t
17 13 3 8 3 b6 1.B2 0.14 8.6
35 14 35 60 6.10 2 1.2 2.08 0.1 12.2
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BIOMONITORING PROGRAM: SEDIMENT OXVBGEN AND NUTRIENT EXCHANBES (SONE)
SEDFLUX (Mutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H20 TIME TINE OF DELTA A
STATION  DATE KD, VOL HEIBHT - SuM SAMPLE TIME DD AR VIAL  NH4 NKO3+ND2 DIP SI(DHM
(M) n {ain) HR  NWIN (ain) (M6/1) NO.  (uM-N) {uM-N} (uN-P}(uM-SI)

R-6%  14-0CT-85 Bl 0 14 10 0 4.12 24 138 273 0.33 20,3
£ N I 48 LN 3 155 .86 0.35 19.8
9 15 80 45 4.3 37 146 274 0.34 19.4
135 18 25 45 440 £2 16 309 035 2.3
| 1 10 45 L7 7 139 2.88 0.34 20.2
245 18 15 &% 4.8 59 1.9 2.68 0.33 19.7

{218 0.16 0 14 10 0 4.25 25 167 2.53 0.59 22.8
5 w86 LIS 3 19.4 2,69 0.73 264
9 15 0 4 3% 33 207 2.54 0.72 29.B
135 16 A3 B L% 3 22,8 .44 0.7 331
180 17 10 45 3.9 48 23.B 2.3 0.76 3.2
245 18 15 &5 .82 b0 26,2 2.48 0.80 38.4

2 230 0.17 0 14 10 0 435 26 160 2.74 0.57 23.8
H i B4 L2 35 182 259 0.63 27.9

9 15 40 43 4,08 3% 20,9 2.48 0.6% 3.9

135 16 2 & L9 4 22,8 0.70 33.3

180 17 10 45 3.81 8 2.6 2.3 0.72 3.1

285 1B 15 &5 .80 bt 25.8 2.63 0.89 3935

3 W30 0.19 ¢ 14 10 ¢ 4.31 27 1.5 2,35 0.41 21.8
45 14 3/ 450 36 18,6 2.4 0.46 23.7
9 15 80 - 45 4,50 40 19.6 245 0.47 25.8B

135 16 23 4 442 5 2.4 0.49 29.1
g0 17 10 A5 4.3 50 22,7 2.38 0.5t 3.0
245 1B 15 & 62 22,7 0.56 31.8
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RIOMONITORING PROGRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES {SONE)
*S§BFLUX {Nutrient and oxygen concentrations in the sediment aicrocosas at SONE stations)

, CORE CORE CORE K20 TIME ~ TIME OF DELTA
g STATION  DATE NO. VoL HEIGHT  SUM SANPLE TIME DO AR VIARL NHE NO3+NDZ DIP SI(DH)4
—_ ) {KL) i {min) HR  HIN (min) (MG/I) ND.  (uM-¥) (uM-N) (uM-P)(uM-SD)

R-78  14-BCT-85 Bl 0 20 ¢ 2.88 51 12,4 1110 0.62 35.6
40 18 0 4 3.02 55 12,3 11.00 0.6 3.4
7% 1B 3 3 3.0 63 12,5 10.%0 0.62 35.9
1Hs 19 15 8 i 67 12.7 10.60 0.54 35.1
i : . 175 20 15 60 327 71 12.4 10.80 0.86 35.1
Rt ' 3 U 15 60 3.38 5150 10,10 06.70 35.5

‘;;~— 1 2680 0.19 0 17 20 0 4.25

92 13.0 10.90 0.71 34.8

4 1B 0 4 425 % 3.1 10.50 0.64 37.9

70 18 30 30 4.2 64 14,1 10.50 0.70 3B.3

_ 15 19 15 48 L2 68 14,0 10.10 0.86 39.9
175 2 15 60 4,20 72 14,6 10,30 0.71 #0.7

23 2 15 80 4,20 76 158 1100 109 43.2

2 2860 0.21 o 17 20 ¢ 53 12.8 10.9%0 0.75 3s.9

LU ¢ & 2.9 57 13.9 10.40 0.81 37.8
_ 70 1B 3 30 2.9 65 13.B 10.50 0.62 37.B
1y 1 1 &8 2.8 69 141 10,70 0.68 39.1
175 20 15 &0 2.B0 73 14,8 10.30 0.64 40.1
238 U 5 &0 2.7 77 15.2 10.40 0.70 40.6

2630 0.19 0 17 20 0 o 13.6 10.40 0.63 306

3
- 40 1B 0 40 3.30 58 142 10.20 0.65 38.!
70 1B 30 3.9 66 142 10.30 0.64 39.0
1y 19 15 & 319 70 14,8 10.40 0.65 40.4
— 175 2 15 60 3.19 415,84 12,30 0.66 4L
235 2 15 60 319 78 16,3 10,30 0.72 43,0
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BIOMONITORING PROSRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SONE)
_SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosss at SONE stations)

. . CORE CORE CORE W20 TIME TINE OF DELTA :
STATION  DATE N0, VDL - HEIGHT  5UM SAMPLE TINE DO AA VIAL NH4 NO3+AD2 DIP 51(0H)4
(AL) m {ain) HR  MIN ({min) N6/1) RND.  (uM-N) {uM-N} (uM-P)(uM-81)

STIL PD  15-DCT-85 Bi o 10 30 0 6.82 8l 7.9 3620 0.66 31.4
8 15 & 6.80 85 6.8 36.70 0.67 31.4
9% 12 0 &5 6.80 B9 &4 36,70 0.62 30.9
137 12 47 47 b.80 3 6.7 37.00 0.71 3L.4
180 13 3 8 67 97 6.4 36.50 0.67 31.0
240 14 36 60 6.77 102 6.2 37.40 0.84 3L.b

b 28585 0.18 6 10 30 ¢ 699 82 36.50 0.72 31.3
£ 1 3 45 6.80 Ba 36.40 0.73 31.1
9% 12 0 45 6.65 %0 36,30 1.25 31.9

-~ o~
. .
NI

137 12 7 80 5 % 1.8 0.93 32.7
ige 13 36 43 6.3 98 8.0 3620 0.68 34.0
40 14 3 40 &.10 103 B.4

3620 0,75 3.1

2610 0.19 0 10 30 0 b.60 83 7.0 3630 0.70 3.5

LS ]

LI 1S 4 &6.50 87 36,30 0.74 32.6
9 12 - 0 45 838 -9 7.2 3640 0.74
137 12 8 b2 5 36,70 0.75 32.8

180 13 30 & 612 9% 7.8 35.80 0.77 333
240 14 Jo 60 6.00 104 7.6 36,60 0.78 34.7

3 2645 0.19 6 10 30 0 6.70 B4 6.9 3620 0.71 3.3
5 1 15 & 6.8l B8 6.9 3630 0.68 31.8
9 12 0 - 45 6.4t 2 36,30 0.72 3.9

137 12 1 4 538 % 7.3 35630 0.74 33.2
180 13 36 43 6.15 106 7.3 3650 0.73 33.5
40 14 30 40 5.98 103 7.4 35.B0 0.71 34.8
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BIDMONITORING PROSRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES(SONE)
SEDFLUY (Nutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE  CORE - CORE H20 TIME TIME OF DELTA :
STATION  DRTE. ND. V0L HEIGHT  SUM SAMPLE TINE DO AA VIAL  NHE NO3+NDZ DIP SH(OW)4
() m imin} HR  MIN (sin) (M6/1} NO.  (uM-N} {uM-N} (uM-P}(uM-S1)
SONE 7
ST.LED  B-MAY-86 Bl 0 8 33 ¢ 7.5 209 21 239 010 2.1
30 9 23 30 7.56 28 1LY 3.7 010 2.2
B 10 2l 5B 7.04 21 LY 2370 0.0 A3
125 10 8 37 1.8 25
1) B 4 2% 7.8 229 L% 23.60 0.08 2.2
211 12 A8 1.5 31 2.0 2380 0.07 3
£ 2000 0.14 0 8 B 0 7.68 20 2.2 Z3.60 0.08 3.3
30 9 23 3 7.%0 206 1.9 2330 0.06 4.2
g8 10 2 8 T2l 22 2.0 22,90 0.08 6.l
125 10 %8 37 LoaY T2 2.0 2270 0.08 7.0
151 1 24 2 (2.88) 230 2.1 22.60 0.08 B.0
211 12 4 b0 6,38 238 2.6 22.30 0.06 10,0
2 UB 0.15 0 8 b} 0 7.64 A1 2,0 23.60 0.08 3.1
30 9 3 3 1.3 27 2.2 23,30 0,08 4.2
s 10 2L 58 7.18 223 2.3 22.90 0.0B 5.3
125 10 58 37 698 21 27 60 0.06 b3
15t 1 A4 2% 6.83 231 2.7 22.50 0.09 7.4
211 12 2% 60 6,37 239 L1 22,00 0.10 10.0
31w 0.16 0 B 53 0 7.85 212 2.0 2360 0.0B 3.1
30 § 23 3 7.% 28 2,0 23.50 6.0B 3.4
BB 10 21 8 1% 24 2.2 23.20 0.07 5.5
125 10 B3 L 286 2.1 22,% 0.08 4.0
i 1 24 7 2b. 5,98 232 2.5 22.% 0,09 6.8
21 12 2 b0 b.67 240 2,7 2270 (.10 8.3
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_BIDMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX {Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

, CORE CORE CORE H20 TIME TIME OF DELTA

STATION  DATE  ND. VDL HEIGHT  SUM SAMPLE TIME DD AR VIAL  NA4 NO3+NOZ DIP SI1(DH)4
(HL) n {ein) HR  MIN (min) (ME/1} NO.  (uM-N} (uM-NK] (uN-P){uM-51)

BU.VISTA B-MAY-B6 Bl 6 39 0 9.03 302 0,15 0,20 16.8

4 12 4 4 B! 241 0.2 0.18 0.25 1.9

107 13 46 bt B.B4 45 0.6 0.20 1.29 174

L 4 14 23 37 8.78 289 0.2 0.2 0.18 17.0

178 14 51 34 871 283 0.5 1.B8 0.17 16.5

276 16 RAI 27 6% 0.14 0.20 163

1 1840 0.13 0 1 39 0 B.8I 238 0.4 035 0.30 193
4 12 8 4 7.63 242 0.7 0.58 0.31 23.0

107 13 4 b6 620 4 2,5 .89 1,70 2B.3

144 - 14 23 3 4 250 2.1 1.06 0.4 30.9

178 14 37 34 4.B8 234 2B L.15 0.47 33.0

276 16 I3 9 LW 28 4.2 161 0.52 40.3

2 2000 0.14 ¢ 1 39 0 8.9 25 0.2 0.23 0.30 18.9
4 12 8 4 7.8 43 0.5 0.4 0,31 22.9

07 13 b b6 6.50 47 L2 0.90 0.40 27.5

144 14 23 3 582 K1 LY L2 0.3 3.4

178 14 97 34 5.3 255 2.4 L3I 0.52 I5.0

276 b I 98 9 259 43 0.55 I8.8

3 1985 0.14 0 1 39 0 8.83 236 0.3 0.1B 0.23 18.B
4 12 4 41 7.86 - 244 - 0.4 LY 0.1 22,2

10713 4 b6 6.B2 248 1.7 0.70 0.40 2.8

144 14 2331 624 252 LT L0 0.4 29.4

178 14 37 M 5.7 26 2.1 100 0.46 3.t

76 16 3 98 4.5t 0 34 1,39 0.5 36.1

4-58




BIOMONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANBES {SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sediment microcosms at SONE stations)

CORE CORE CORE HZO TINE TIME OF DELTA
STATION  DATE. ND. VOL HEIGHT  SUM SAMPLE TINE DO AA VIAL -~ NH& NODI+ND2 DIP S1(OH)4
(ML) M (ain} HR  MIN (min} (MB/1) NO.  (uM-N} {uM-K) (ul-P)(uM-S1)

1.1 25.20 0.08 1
1.4 25.00 0.09 1
% B & 32 .4 i L1 25,00 0.06 1
127 |4 18 32 9.66 15 0.7 28,50 0.06 1.
0.6 {
0.9 {

HORN PT 3-MRY-86 BL 0 12 1 0 9.%0 3
- 8 13 1 8 %71 7

162 14 3 0B LA 19 24.50 0.06
2 15 3 6 9.47 I 25.30 0.09

E L B B - o - - ]

1 1970 0.14 0 12 11 0 4
88 13 14 63 9.57 B

0.% 25,10 0.11 2.8

i,
LT 4 32 %02 12 3

7

1

2

8

3 25.40 0.14 3.t

0 2530 0,36 A
121 14 18 32 9.4 ) 8
162 14 HATIR S I B 20 ]
22615 37- b4 B.Bb Z4 4

26,20 0.55 5.4
24,70 0.14 6.5
24,20 0.18 8.2

21875 0.13 ¢ 12 i 0 30 L1 2460 010 2.9
83 13 14 63 9.08 7 L& 2830 0,11 5.4
95 13 4 32 8.85 13 L2 24,10 0.17 5.9
127 14 18 32 B.6l 17 30 23,10 0,21 .1
162 14 33" 8 21 2.1 2340 0.20 9.7
226 15 57 64 B.02 2 L3 2% 0.21 13.4
3 1930 0.14 0 12 11 ¢ 9.9 6 1.3 25.00 0.1 2.8
6 13 14 63 9.01 10 2.4 24,80 0.0 4.1
EET 4 32 B4 4 1.3 24.80 0.14 5.4
127 4 18~ 32. 8.53 18 2.0 24,30 0.10 4.7
162 14 3N 8 2 30 2430 0.11 8.0
26 13 37 b4 B.07 26 2.2 2370 0.09 13
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_BIOMDNITORING PRDBRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SONE)
‘SEDFLUX (Nutrient and oxygen concentrations in the sediment sicrocosas at SONE stations)

<

. CORE CORE -CORE H28 TIME TIME OF DELTA
STATION DATE  ND. VDL HEIGHT ~ SuM SAMPLE TINE DD AA VIAL NH4 ND3+ND2 DIP SI(DH)4
' ) M {sin) HR  MIN (min) (MB/1) ND.  (uM-N} (uM-N) (uB-P)(uN-§1)

WIND HIL 3-MAY-86 BL 0 19 48 0 9.59 29 0.7 78.60 0.53 23.8
2% 2 17 29 .83 I 0.6 78.70 0.51 4.2

60 20 8 31 %48 37 0.5 77.30 0.53 23.9

... 8y 2 1729 .M #H 1.6 78.10 0.4 245
120 21 8 31 1.3 5 0.6 61.40 0.50 20.2

180 22 B &0 7.32 % 0.5 78.30 0.48 23.9

12000 0.14 ¢ 19 A8 0 9.5 3 1,2 7.9 0.53 23.8

2% 2 17 29 9.38 3% 1.6 75.80 0.5% 26.0

60 20 8 I 915 3B 0.9 76.90 0.64 25.7

By 2 17 29 8.92 2 1,2 75,00 0.67 29.3

120 21 48 3t BT 4 L6 7630 0.74 29.2

180 22 48 b0 B.2! 3 2.7 7470 0.85 3L3

2 190 0.14 6 19 4B 0 9.67 31 0.6 71.10 0.4% 25.2

29 20 17 2% 9.49 35 0.6 7470 0.47 25.3

60 20 48 31 .32 3% 0.6 77.30 0.51 23.5

B 2 17 9 .17 8 0.9 7670 0.97 26.0

120 2 8B 3 0 £ 0.8 76.10 0.53 26.1

80 22 48 60 B.77 51 2.7 75.80 0.57 27.!

3 2180 0.16 0 19 48 0 9.6 32 0.4 77.90 0.4% 23.4
29 0 7% L4 36 - 0.6 76,70 0,49 24.5
0 20 8 3 .22 4 0.3 77.00 0.49 25.0
g 2 1729 9.06 4 0.5 77.80 0.55 24.7
120 2 8 31 8.9 8 0.7 75.10 0.50 25.3
180 22 4 60 8,35 32 0% 75.80 0.50 28.4
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BIDNONITORING PROGRAM: SEDINENT DXYBEN AND NUTRIENT EXCHANGES (SDNE)
SEDFLUX (Mutrient and oxygen concentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H2D TIME TIME OF DELTA
STATIDR  DATE WD, VOL HEIGHT  SUN SAMPLE TIME DD AR VIAL  NH4 NOJ+NDZ DIP SI(DH}4
) 1) {ain} HR  MIN (min) (MS/1) ND.  (uM-N) (uM-Ni (uM-P){uM-51)

RAG PT  &-MAY-B6 BL | 0 12 23 0 7.28 160

3.0 27.56 0.10 1.4

% 13 Y & 7.3 163 2.7 21.50 0.10 3.5

8 13 89 40 7.34 167 2,5 27,20 0.9 1.8

126 14 27 B 1.3 i 3.2 27,36 0.10 0.5
166 15 9 42 1.% 178 3.5 27.50 0.11 L3
250 18 3 By 1.4 179 1.7 27.50 0.1t 0.8

I 1890 0.14 ¢ 12 23 0 7.15 15 5.3 26.80 0.12 2.8
& 13 ¥ & b.6! 164 7.6 25.80 0.13 5.8

Bt 13 49 & 617 168 10,3 23.00 0.16 6.7

128 14 213 570 172 12,4 2440 0.19 8.7

166 13 9 2 52 176 15.8 23.30 0.20 13.5

220 1 3 B AL 180 22.9 21.20 0.27 14.2

21BN 0.13 ¢ 12 23 ¢ 6.8 158 6.0 26,80 0.1 4.2
4 13 9 & 6B 165 7.9 26,50 0.19 6.b

B6 13 . 4 40 58 169 9.8 26,00 0.14 9.3

128 14 21 3B 5.3 173 1.8 25.70 0.15 9.7

166 15 9 48 3513 177 14,0 25.30 0.1% 13.9

250 16 33 B 181 17.2 24.50 0.15 1B.7

3 1880 0.14 6 12 23 6 7.43 157 5.1 27.20 0.14 2.9
4 13 9 &b 0.56 tés 7.1 26,30 0.1e 5.5

B 13 49 40 6,05 170 B.4 26,00 0.16 6.8

i2¢ 14 21 3 5.5 178 10,5 25.%0 0.16 8.4

166 15 ¢ 42 5.1 178 11.6 25.40 0.15 9.7

250 16 I3 - B4 4,08 162 3.5 27,80 0.13 LB
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BIDNONITORING PROGRAM: SEDINENT DXYBEN AND MUTRIENT EXCHANGES (SONE)
SEDFLUY (Nutrient and uxygen.:oncentrations in the sedisent microcosas at SOME stations)

. CORE CORE CORE H2D TINE TINE OF DELTA
STATIBN  DATE  ND. VDL  HEIGHT  SuM SANPLE TINE DD AB VIAL NWA NO3+NO2 DIP SI(OW)
M0 M (sin) HR KIN (ain) (MG/1) NO.  (uM-N) {uN-N) (uM-P)(uM-5I)

MD PT 7-MAY-Bb BL 2N § 16 0 7.3 183 3.3 BL30 0.15 113
88 12 22 8 7.33 189 3.9 B80.80 0.25 11.7

1 100 12 % 32 7.31 193 3.4 B0.86 0.14 11.3
T o 13313 2% W LY 197 3.7 86.70 1.17 119
173 14 9 &0 .M 201 3.2 80.70 0.13 1.3

2115 17 b8 7.92 205 3.5 80.40 0.13 13.5

i 1843 0.13 B 16 0 7.5t 184 1.6 B0.20 0.27 117

8 12 2 68 bW 190 4% 79.70 0.18 14.0

100 12 56 32 675 194 47 T79.60 0.21 143

13 13 2% 33 606 198 5.7 79.30 1.14 149

i 14 9 40 628 202 5.7 79.20 0.25 15.9

281 15 17 b8 5,87 06 6.0 79.00 0,26 17.1

2 1B 0.13 LD § 16 0 7.40 185 4.2 79.00 0.18 12.2
68 2 24 68 b.87 191 &2 79.30 0.21 144
100 12 5% 32 667 195 6.8 79.B0 0.28 15t
13313 2% W 6 19% 7.3 79.70 0,23 16.3
173 14 § 40 6.3t 203 7.3 79.60 0.24 6.7
221 5 17 88 3% 07 - 7.9 79.30 0.26 8.2
3 19 0.14 0 1 16 0 7.58 186 3.7 B0.30 0.20 12.1
8 12 24 6B T7.15 192 4.9 79.70 0.20 145
100 12 % 32 699 196 48 79.70 0.20
133 13 29 33 6.8 200 5.2 7%.70 0.4
173 4 9 4 559 206 5.5 79.70 0.2 15.3
241 15 17 88 6.20 206 6,0 79.30 0,22 17.3

4-62

e e e g iy

e g g § S T



BIDMONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUY (Mutrient and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H20 TIME TIME OF DELTA :
STATION  DRTE  ND. VDL HEIBHT  SUM SAMPLE TINE DD AA VIAL NH4 NOJ+ND2 DIP ST(OH)A
' (HL) {n (ain) HR  MIK (ain) (M6/1) NO.  (ul-N) {uM-N) (uN-P){uM-~51)

PT NO PT 5-MAY-B6 BL : 0 17 38 0 9.48 125 2.1 26,20 0.08 0.8
62 1B 62 §.42 133 2.8 26.40 0.08 0.5
124 19 42 82 .4 141 2,4 26,30 0.08 0.5
1711 20 2% %% 5 2.0 26,40 0.06 0.7
26 A 24 5 .32 149 2,7 26.30 0.07 1.4
286 22 2% 80 9.28 153 1.5 2&.40 0.11 0.8

1 1820 0.13 6 38 0 9.07 126 2.5 26,00 0.10 3.2
62 1B 8 52 B.39 134 3.0 25.60 0.09 5.2

123 19 2 6 8.3 142 3,5 25.30 0.09 4.7

17t 20 29 & 1.9 146 4.3 25.10 0.09 7.7

26 2 YZIR ~ T B i 156 3.4 24,90 0.09 9.1

286 22 24 80 7.47 154 4.8 24.B0 0.12 10.5

2 173 0.12 | ¥ 38 0 B.%4 127 2.8 25.80 0.09 3.9
62 1B 0 b2 8.36 135 40 25,50 0.13 5.8

2% 19 £2 82 7.9 143 41 25.26 0.69 7.8

171 20 23 4 7.4 147 5.1 25.00 0.11 B.B

2 N 24 8B 1% 150 5.4 2470 0.10 9.9

;6 22 24 80 7.04 155 5.4 2440 0.10 11.2

3 1810 0.13 V) 38 ¢ 8.9 126 2.7 2570 0.12 3.B
6z 18 62 8.3 138 .4 2530 0.10 L

124 19 2 62 7.9 184 4,5 24,90 0.10 7.7

171 20 29 47 7.44 18 4.1 2470 011 9.1

26 2 24 5 7.3 152 4.6 24.40 0.07 10.0

286 2 28 b0 7.00 156 5.0 2020 0.11 1L
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BIDMDNITDRING PROSRAM: SEDIMENT DIYSEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sedinent sicrocosas at SONE stations)

. CORE CORE CORE H20 TIME TINE OF DELTA
STATION  DATE  ND. VOL HEIGHT ~ SUM SAMPLE TINE DD AA VIAL NH4 NO3+NO2 DIP SI(DH)4
(ML) M) {ain) HR  HMIN (min} (M6/I) ND.  (uM-N) (uM-N) (uM-P)(uM-51)

R-64  5-MAY-B6 BL b 13 17 0 6.09 107 5.9 19.70 0.08 3.4
80 14 17 80 &6.10 11t 5.7 19.%0 0.10 3.4

156 15 3 % 617 116 5.7 19.70 0.08 3.2

« 216 16 3 60 6.23 f21 5.3 1%.70 0.09 3.2
200 18 7 7% b28 129 5.9 19.70 0.08 3.3

e 19 15 68 6.3 137 6.0 19.60 0.09 3.2

I 1880 0.14 0 13 17 0 5.97 108 7.9 19.70 0.19 6.9

60 14 17 80 5.65 112 9.1 15.00 0.2 11.4

1536 135 5 9% 517 117 12,7 18.50 0.28 14.B

216 b 3 60 491 122 13.8 18.00 0.27 1%.4

290 18 7 T4 457 130 15.1 17.50 0.28 22.7

358 19 13 68 5.32 138 19.1 17.10 .26 25.4

2 1655 0.12 0 13 17 0 59 109 6.8 19.40 0.11 6.8

60 14 17 80 3,76 113 8.3 15.00 0.12 10.7

196 15 53 9% 5.42 118 9.6 1B.40 0.11 13.5

216 16 380 5.4 123 10,1 17.50 0.14 18.3

2% 1B T 7% 49 131 1.1 17,30 0.21 21.5

I8 19 15 68 4.84 139 12,3 16.%0 0.13 24.1

3 190 0.14 0 13 17 0 6.38 116 8.7 19.50 0.36 9.3

8 14 17 60 622 d4 105 1910 0.38 1305
156 135 33 9% 6.10 119 14,4 16,30 0.27 19.3
216 16 3 60 5.70 126 16.2 17.70 0.23 21.8
2% 18 7 M4 559 132 1B.4 17.10 0.23 25.4
I58 19 15 &8 5.59 146 iB.7 16,70 0.25 27.7
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BIOMONITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES {SONE)
SEDFLUX (Nutrient and oxygen concentrations in the sedisent microcosss at SONE stations)

CORE CDRE CORE H20 TIME TIME OF DELTA
STATION ~ DATE  ND. V0L HEIGHT  SUM SRMPLE TIME DO AA VIAL NH4 ND3+KO2 DIP SI(DH}4
(ML) )] (ain) MR MIN (min) (M6/1) KO,  (uM-N) {uM-N) (uM-P)(uN-SI)

R-78  A-MAY-Bb6 BL 0 12 36 0 1.89 5 12,4 1B.40 0,10 10.0
. 80 13 b 80 2,03 5% 12.6 1B.50 0.10 10.0

158 15 14 98 2.38 64 12,6 1B.30 0.08 9.9

26 16 22 68 2.56 73 12.8 18.60 0.10 9.5

28 17 19 57 3.0 B5 12.5 1B.40 0.09 9.7

45 18 2t 62 342 %7 12.B 18.30 0.10 9.5

1 2000 0.14 ¢t 12 35 0 2,16 56 12,3 18,30 0.11 9.9
0 13 36 60 2.12 80 13,3 17.70 0.11 10.B

198 15 14 98 1.9 65 13.9 16.%0 0.10 13.5

226 16 22 &8 2.07 74 13,0 16.30 0.1B 13.1

83 17 19 37 L9 86 12,9 15.%0 0.09 13.2

a5 18 21 b2 1.B3 %8  13.2 1550 0.11 13.9

2 280 0.16 0 12 36 0 2.25 57 12.9 1B.90 0.15 10.8
60 13 b e 2.89 61 13.3 1B.30 0.19 1L.5
158 15 14 98 2.7t 67 13.2 17.80 0.47 15.1
26 16 2 8 2.7 75 13.6 17.40 0.13 13.3
28y 17 19 57 2.B2 B7 13.3 17.306 0.14 14.0
385 18 21 62 2.81 99 140 16,90 0.13 14.8

3 2090 0.15 0 12 36 0 2.65 38 12,6 18,30 0.11 9.9
0 13 3 80 2,62 62 12,3 1B.00 0.09 10,3
158 13 t4 98 2.79 o8 12,1 17.40 0.08 10.8
226 16 22 68 2.87 76 144 17,10 0.11 10.9
28 17 19 57 .87 88 12,6 16.70 0.10 11.7
45 18 21~ 62. 2.88 160 12,8 16,30 0.12 1l.8
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BIDMONITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
-SEDFLUX (Nutrient and oxygen concentrations in the sediment sicrocosss at SONE stations)

, CORE CORE [CORE H20 TINME TiNE Df DELTA
STATION  DATE WD, V0L HEIGHT 5N SANPLE  TINE DD AR VIAL  NH4 NO3+NDZ DIP SI(DH)4
(HL) 1)) {sin} HR  NIN (ain) (M6/1}) NO.  {uM-N) fuN-N) (uM-P){uM-5])

STIL PD 4-NAY-BS6 BL S S ¢ 874 69 4.9 75.40 0.38 48.4
3 16 I 5% 872 77 5.2 7570 0.37 8.9
8 17 6 3 87 Bl AB 75.20 0.36 47.9
ite 17 36 30 B.49 89 5.0 75.10 0.36 47.7
146 1B 6 30 8.70 93 5.0 75.30 0.37 4.7
219 19 19 73 B.e8 101 4.8 75.50 0.37 4.3

1 1810 0.13 6 I3 40 0 B.42 0 63 72,70 0.36 43,0
31 35 55 7.8t 78 B.B 73.30 0.37 4.5
B 17 6 M 7.5 82 B.4 T72.60 0.37 #3.9
He 17 b 30 7.3 % 9.0 72.20 0.480 4B.8
146 18 6 30 7.08 9 9.6 72,60 0.39 3.9
9 19 19 73 .55 102 10.8 72.00 0.42 48.5

2 19% 0.14 0 15 40 0 8.55 71 5.8 73.60 0.37 46.1
3 16 33 5 7.98 79 LB 7420 0.40 48.7
86 17 6 3t L7 83 7.5 .10 0.39 47.%
16 17 36 30 7.45 31 7.B 72.40 0.42 48.9
14 18 6 30 T.16 §5  B.4 72.80 (.41 48.9
5.1

29 19 19 73 b9 103 71.60 0.40 52.8

[ 22

1880 0.14 6 15 40 0 B.76 72 6.3 7430 0.37 40.4
33 b v OHN &8 B0 - 6.4 74.3C 0.3 48.3

8 17 6 3t B.1T 84 6.8 73.40 0.38 49.1

116 17 3 3 .Y 32 7.0 73.30 0.35 0.2

146 1B & 30 7.8t % 7.6 71.90 0.36 49.6

21919 9 13 7.4 104 B.4 b6.40 0.41 48.2
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BIONONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX {Nutrint and oxygen roncentrations in the sediment microcosas at SONE stations)

CORE CORE CORE H20 TIME TIME OF DELTA :
STATION DATE . N3, VOL HEIGHT ~ {SUM) SAMPLE TINE DO AR VIAL NH4 NO3+NO2 DIP SI(OHI4
(ML) m HR KIN (min} (MB/L)} ND.  {(ul-N} (uN-N} (uM-P} {(uN-SD}

- GONE 8
ST.LED  26-JUNE-B6 B
’ . 0 8 52 0 5.9 208
8 9 0 3B 59 214

b 1.66  0.08 b1.4
3
8 10 0 30 5.98 218 5.
5
K]
b

0

7 1.8 0.10 61.9

1 L 0.07 &61.5
9% 10 I 30 s.08 240 - 5.2 143 0.06 1.3
138 11 10 40 6.09 232 0
7

198 12 10 60 .15 244

1.67  0.09 3.5
.40 .08 812

1 2140 0.15 0 8 Y 0 b.74 209 +«4 1.34 0.11 872
38 ) 30 3 812 215 3.9 L8 0.1 83.0
88 10 9 30 3.68 219 5.6 141 0,10 649
98 10 3 30 5.36 225 b2 1,52 G.0B  67.2
138 11 10 &0 4.9 33T LY 016 T3
1.80

198 12 16 60 4,42 245 8.2 L. 0.10 71,0
2 190 0.14 0 B 92 0 &6.18 20 54 LA 0.0 647
38 9 36 38 5.5 A6 &3 LS 0.1 853
68 10 ¢ W LK 20 7.4 158 0.24 9.8
%8 10 3 3 471 226 1.7 L.64 0.09 bE.7
138 i 10 40 4,24 234 8.5 L7 013 Ti.B
198 12 16 80 .87 % 9.7 L% 73.4
I3 A% 0.16 0 8 92 0 6,57 A1 A7 0.10  b4.4
3B ) 3 3B 89 207 b2 L 0.12  66.2
66 10 0 30 5.45 21 1.4 1.58 0.1t 68,3
%8 10 0 30 5.0 221 7.6 LY 0.18  bB.4
1598 1 10 80 455 235 8.7 .82 0.13 747
198 12 i 60 3.97 @7 10,0 172 018 737
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BIOMDNITORING PROGRAM: SEDIMENT DXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrint and oxygen concentrations in the sedisent microcosss at SOME stations)

CORE CORE CORE H20 TIME TINE OF DELTA
STATION DATE  NO. VOL HEIGHT  (5UM) SANPLE TINE DD AR VIAL  NH4 NOJ+NO2 DIP SI(DHM
(M) ) HR KIN (ain) (NG6/L) NO.  (uM-N) (uM-N) (uM-P} (uM-SD)

BU.VISTA  26-JUNE-B6 B
0 0 06 5.9 228 2.3 092 147 781
3 1 30 W 5.H 236 2.3 100 1.47 807
60 12 0 30 5.94 40 2.4 0.9 121 783
% 12 3 W 5.9 248 2.2 097 L2Z 793
120 13 0 30 5.% 252 2.2 0.7 1.28 7%.%
80 14 0 b0 5.98 B/ 3.0 1.0 L24 8L3

1t 1950 0.14 0 11 0 0 5.34 229 1.6 086 133 79
30 1t RSN 237 Lz 0.7 1.2 8lL.7
80 12 0 30 5.24 41 5.4 1.3 158 BS.b
20 12 30 30 4.8t 243 61 158 LT 869
120 13 0 30 489 283 b4 LM 158 90
g0 14 0 60 3.87 257 9.8 2,09 1.B6 92.4

2 1900 0.14 D B 0 0 6.05 230 29 1.0 LA .
1 ¥ 0 W 5% 238 3.2 o6 1.28 BL.2
60 12 0 30 475 242 5.4 1. 1.1
9% 12 36 30 4.8 %0 7.4 1. 0.2
126 13 6 30 3. 254 B2 1.80 9.1
g0 14 0 b0 3.22 28 126 2. 213 W

3 1980 0.14 v 1 0 ¢ 6.12 231 L6 LU 1,30 3L.8
31 3 W 55 239 41 L1 LAD B4
8 12 0 30 5.06 M3 546 139 156 BAS
90 12 0 30 430 250 T4 LA LAY 90.9
120 13 0 30 432 255 8.5 1.67 1.B7T 90.2
180 14 0 b0 .60 5% 11,8 212 212 949
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BIDMONITORING PROGRAM: SEDIMENT ODXYGEN AND RUTRIENT EXCHANGES (SONE)
SEDFLUX {Nutrint and oxygen concentrations in the sediment microcosas at SONE stations)

: CORE CORE CORE H20 TIME TIME DF DELTA
STATION DATE  ND. VDL HEIGHT  (SUM) SAMPLE TIME DO AR VIAL NH4 NO3+ND2 DIP SI(DHM
(ML) m HR MIN (ain) (M6/L) NO.  (uN-N) {uM-N} (uM-P) {uM-SI)

HORN PT 25-JUNE-B6 B

0 14 i0 0 7.11 156 0.7 0.16 0.13  bl.b

; 3 I £ B Lu 162 0.B 023 0.15 1.1
T . 0 15 1 271 .10 66 L1 018 0.13 59.7
90 15 0 30 i 170 0.B 0.15 0.1 60.3

120 16 10 30 7.10 173 0.8 0.19 0.13 %1

1w 15 85 7.1 188 1,0 0.20 0.14 3B.B

1 1830 0.13 0 14 10 0 &.89 157 1.3 0.26  0.14  b3.4
RS | LATE S 4 163 2.3 0.42 0.17  bL.4

60 15 10 27 5.8 17 31 0.62 019 68.7

30 15 0 30 5.43 171 &40 0.67 0.20. 713

120 16 10 30 5.06 176 49 076 0,20 70.5

185 17 15 & 43 189 7.0 1,10 0.24¢ 78B.B

2 11 0.13 0 14 10 0 6,78 158 1.8 0.47 0.1% 53.B
3I14 5 33 608 164 3.5 0.42 0.24 b5

60 15 10 27 5.t 168 4.4 0,67 0.26 70.5

% 13 4 30 4.98 172 5.8 0.81 0.29 740

120 16 10 30 4% 177 6,5 091 0.30 751

185 17 15 63 3.62 190 8.7 1.18 0.33 BLS

301 0.13 0 14 14 0 6,72 159 - 4.7 0.2/ 0.16 b3.6
3O 3 33 610 163 3.0 0.53 0.19 &35

60 135 100 27 5.7 169 3.8 0.65 0.19 9.6

9 15 4 30 5.3 173 47 087 021 712

120 16 10 30 5.0 178 49 0.92 0.20 72.8

185 17 15 6 429 191 6.7 L2 0.23 B0.2
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PIOMONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES {SONE)
SEDFLUY (Nutrint and oxygen concentrations in the sedisent smicrocoses at SONE stations)

CORE CORE CORE H2D TIME TIME OF DELTA

STATION DATE  NO. VOL HEIBHT  {SUM) SANPLE TIME DD AA VIAL NHA NO3+ND2 DIP SI{DH)4
) ) HR MIN (sin) (MG/L) NO.  (uM-RK) (uM-N} (uM-P) {uM-SI)

NIND HILL 25-JUNE-B6 B 6 16 30 0 610 180 1.6 1130 1.5% 2.0
36 1 0 30 610 184 1.2 11,20 1.58 5%.7

8 17 0 30 613 192 1.5 1L10 L35 8A0

30 18 0 30 612 196 1.5 10,50 1.47 B35

120 1B 30 b.12 200 1.4 11,20 £.53  &5.3

180 19 3 60 612 206 3.6 11,40 L7480

1 198 0.14 0 b 30 0 5.9 181 3.2 1L10 182 7.3
317 0 30 5.4 185 5.4 1120 169 613

80 17 30 5.6 193 7.0 11,50 1.76 T2.1

%0 1B 0 30 4.8 197 8.6 11.60 L.BY 727

120 1B 3 30 A0 200 9.1 11.60  1.BS  T78.7

150 19 0 30 401

180 19 30 30 409 205 2.6 12,70 2.27 B0.B

2 17% 0.13 0 16 30 0 6.00 182 3.6 11,20 172 649

30 17 0 30 5.83 186 5.3 1130 170 7.2

80 17 30 30 5.01 194 5.9 1.4 L7493

50 1B 0 30 4.62 198 6.0 11.80 1.B8 74.7

120 18 30 30 4.30 202 8.7 1180 L.90 7.3

180 19 30 60 372 206 13.6 12,10 2,12 TA.b

3 1BbL 0.13 0 16 30 G b0 183 3.1 il.20 L3 €17
17 0 30 5.4 187 4.6 11.30 174 4B.D

&0 17 3 30 5.2 195 5.9 11,50 L78 7.0

90 18 ¢ 30 199 5.5 11,60 1.78 T2.2

120 - 18 30 .30 48 203 6.2 11,80 L7 TLY

180 19 30 80 422 200 9.7 12,30 191 T1.4
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BIOMONITORING PROGRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX {Nutrint and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H20 TINE

TINE OF DELTA

STATION DATE  ND. VOL HEIGHT  (5uM) SANPLE TIME DD AA VIAL NH4 NO3+NOZ DIP SIIDHI4
() L) HR KIN (ain) (MG/L) ND.  (uM-N) {uM-N} (uN-P) (uM-5I)

RAG PT  23-JUNE-B6 B ¢ 1 20 0 407 3 %0 0.7 021 30.8
: 4 12 0 H 426 7 B 0,69 0.28 39.4

- B4 12 oM L7 1 %6 0.22 39.0
T 135 13 W 5 LIb 17 9.5 070 016 4L3
170 14 100 35 412 21 0.57 0.14 39.3

20 15 0 S0 LIS 2% %1 0.57 0.13 407

1 2360 0.17 N § 20 0 4.00 4 149 079 072 M4

o 12 0 4 L% B 19,9 0.62 0.B2 4.8

Bl 12 M MR 12 21,7 0.8 0.70 463

13% 13 I A 18 25.2 0.38 0.76 4.7

176 1A 0. 33 409 2 27,0 0.50 0,79 48.2

220 15 0 50 L% 26 29.2 0.4 0.8 49.5

2 1800 0.13 I ¥ 20 0 3.04 5 17.3 0.57 0.54 42.9

4 12 0 4 2.4 9 22,4 0.4 0.72 LT

B 12 4 44 201 13 8.6 0.1 0.87 4B.5

135 13 3IO9 LY 19 32.9 0.25 L09 50.4

170 14 10 35 L4 23 3.5 0,27 131 543

220 15 0 50 130 27 414 0.4 L51 532

3 140 0.13 R § 20 6 3.32 6 120 051 0.53 457

A 12 U 10 -14.8 0.4 0.67  47.4

B4 12 M 307 14 16,1 0.41  0.69 49.8

135 13 33 51 .89 20 17.3 0,39 072 5L3

170 14 100 35 2.7 24 19.1 0,36 0.91 55.8

20 15 6 30 2.8t 28 20,6 0,34 1.09 O5B.3
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BIOMONITGRING PROSRAM:  SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrint and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H2O TIME TIME OF DELTA
STATION DATE . ND. VDL HEIGHT  (Si) SANPLE TINE DO AA VIAL NH4 ND3+NO2 DIP SIiDHI4
(ML) {m HR WIN {min} (MB/L) NO.  (uM-N} {ul-N) (uM-P) {uN-BD)

24,40 1,17  38.4
24,80 1.29 39.4
8BS 16 50 4 5.3 37 25.00 1.3t 40.2

MD PT  23-JUNE-B6 B 0 15 B 0 5¥ B 47
_ 4
hi _
125 17 30 40 5.4 M &b A% 130 3.8
10
50

5 16 10 4 5.3 3

170 1B 15 & 5.M 5 25,00 1.31 393
230 19 15 60 5.5 49 24,70 130 37.5

1 2180 0.16 06 15 25 0 4.92 30 47 220 1,33 A4
4 1 10 45 4.38 B 57 3% 1,35 M8

B85 b 50 & 1% 3B L9 2420 LA 474

125 . 17 30 40 3.62 82 5.2 21,30 133 &

170 18 15 &6 L3R 4 7.6 2370 143 50.3

230 19 15 &0 2.98 0 7.7 2.9 L4 M6

2 2080 0.15 0 15 25 0 473 3 5.6 23,60 1.47 "A3.4
45 16 16 45 3.2 3/ 64 2340 182 .0
8 18 50 40 3.80 39 7.4 2320 149 4.7
125 17 0 & 3.8 £ 7.9 22,50 1.4 89.1
170 18 15 45 312 47 B3I 22,70 L4 50.7
230 1% 15 60 2.72 3t 89 2230 1.48 524

3 1980 0.14 I + 23 0 4.85 2 5.4 2370 LB 4.3
5 b 10 45 4.4t 36 6.3 23.00 1,38 449
BS 16 30 40 4.1 40 6.5 22,90 1.42 4.9
125 17 B 4 182 &4 7.4 72,80 1.45 47.9
170 1B 15 45 3.50 48 23.00  1.50  4£9.9
230 19 15 - 80. 3.29 52 8.1 22,20 142 0.2
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BIOMONITORINE PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrint and oxygen concentrations in the sedisent microcosas at SONE stations)

CORE CORE CORE H20 TIME

TIME OF DELTA :
STATION DATE = ND. VOl HEIBHT ~ {5UM) SAMPLE TINE DO AR VIAL NHA NO3+NO2 DIP SI(DHI4
(n) " HR KIN (sin) (WG/L) ND. (uM-N) (ul-N) (uM-P) (uN-SD)
PT NO PT 24-JUNE-B6 B 0 g 15 0 2.73 53 12,3 2.4 0.13 30.6
» 45 10 0 &5 2.80 5 12,1 219 012 293
) 105 1} 0 b0 2.92 63 12,0 2.24 0.12 29.%
165 12 0 80 3.02 67 2,26 012 29.7
233 13 10 70 3.12 n 2222 013 301
300 14 15 68 3.2 85 12,2 2.23 0.12 9.5
1 2000 0.14 0 9 15 0 2.88 58 13.4 2,31 0.17  31.B
45 10 0 45 2.88 60 13.6 224 0.22 353
105 11 0 60 2.B2 b4 14,8 2,49 0.26 38.3
165 12 0 &0 2.78 68 15.4 2.34 0,29 39.8
215 B 10 70 2.63 B 174 2,35 0.35 4.
300 14 15 85 2.54 B 19.1 2,39 0.37 350.2
2 NG 0.15 0 9 13 0 2.84 55 13.0 2.4 (.19 3.9
5 10 0 &6 273 6 134 2228 0,20 3.4
105 11 0 60 2.50 65 14,8 2,18 0.24 3B.B
165 12 0 80 2.37 69 16,0 2,14 0.25 4l.A4
235 13 10 70 222 7% 176 211 0,29 M4
360 14 15 85 2.10 87 1B.1 211 0.29 480
3 2100 0.15 0 9 15 0 2.87 5 13,3 2,17 0.4 3.0
& 10 0 43 2B 62 -13.3 2,22 0.19  34b
105 1l 0 60 2.81 b6 14,0 2.18 0.21 383
165 12 ¢ 80 278 70 15.1 214 0.23 4.9
3% 13 16 70 2.68 B0 162 2,21 0.26 HA.B
300 4 15 65 2.6 B8 163 2.18 0.26 457
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BIDMONITORING PROBRAM: SEDIMENT OXYBEN AND NUTRIENT EXCHANGES (SDNE)
SEDFLUY {Nutrint and oxygen cqncentratinns in the sediment microcoses at SONE stations)

CORE  CORE  CORE H28 TIME TINE OF DELTA

STATION DATE  NO. VDL HEIGHT (St SAMPLE TINE DD AA VIAL NH4 NO3+NOZ DIP SI(DH)4
(W) m HR NIN (ain} (MB/L) NO.  (uM-N} {uM-N} (uM-P} (uM-SD)
R-64  24-JUNE-B6 B 0 12 b} 0 0.23 2 U4 270 0.56 39.1

8 14 0 & 037 Bl 3.1 2.70 0.5 38.7
1y 14 W 50 0.47 B 32.1 268 0.35 40.6
164 15 35 45 0.56 93 2.5 278 0.53 3B.b
26 b 33 60 0.99 7 3.8 269 0.57 3.9
309 18 ¢ B 1ot 38.6 2.71 0.57 38.0

t 1B1S 0.13 0 12 o1 0 13 28,5 2.06 1.11 42,9
6 14 0 6% 0.84 82 3.9 L7 L.62 49.4
1y 14 3 50 0.46 % 37.4 1.1 2.1 544
168 15 3B 45 0.8 94 41.0 0.9 2.49 58.4
24 1 33 606 0.40 98 LT 073 3.4 M4t
Jos 1B 0 B 0.3 102 4%.0 0.49 3.4 7.1

2 1930 0.14 R V' 51 0 3.9 233 1.06 451
6 14 ¢ &9 0.83 g1 3.1 200 L7? 5.9
19 14 5% 56 0.63 9 3.7 L4 245 b2.4
164 IS I 465 0.60 % LI 1L 2.85 3.4
28 16 33 60 0.55 9 4.4 1,10 3.44 719
309 18 ¢ 8 0.3 103 48,2 0.82 4.09 7&.5
3 1860 0.13 0 12 3t 0 n 7.9 223 1,39 ALb

of 14 0 6% 0,71 B¢ 23.B 1,59 2.51 473
1y 14 50 50 0.8 2 3.4 1L.25 348 G§0.7
164 15 I O4 093 % 395 1.02 3.92 B52.8
28 b 3 60 0.9 100 31.2 44,7
309 18 0 - B3, 104 39,3 1.1 3,45 50.4
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BIDNONITORING PROGRAM: SEDIMENT OXYGEN AND NUTRIENT EXCHANSES (SONE)
SEDFLUX {Nutrint and oxygen cop:entrations in the sedisent microcosas at SONE stations)

. CORE CORE  CORE H2D TIME THE Bf DELTA
STATION DATE - NO. VoL HEIBHT  (5UM) SAMPLE TINE DO AA VIAL NHA NDJ+NOZ DIP SI(DH)A

{nL) LY HR HIN (sin) (N6/L) ND.  (uM-N) (uM-N} (uM-P) {uM-SI)

R-78  24-JUNE-B6 B 0 20 0 0 1,28 107 19.8 4,27 0.28 41.0
8 2 0 60 1.40 1199 432 027 W7

: 120 22 0 &0 1,52 {115 197 421 0.26 4L.5
Y o 180 23 0 60 1.85 119 20.8 470 0.95 4.3
20 0 b0 123 19.8 426 0.28 40.4

{2080 0.15 6 20 0 0 1.35 108 21,3 403 0.47 42.B

60 2 0 60 1,33 112 234 3.55 0.6 4.0

120 22 0 & 1,23 116 23.% 3.07 0.87 48.3

180 23 0 60 1.09 120 27.8 2.73 1.34 50.6

240 24 ¢ 60 0.9 124 29.8 2.4 1.92 5.3

300 25 ¢ &0 0.8b 127 32.1 2.06 2.04 541

2 34 0.17 ¢ 20 0 0 1.99 109 20,6 428 0.40 42.9

80 2 0 60 175 13 23.8 3.47 0.85 48.b

120 22 0 50 1,53 17 2.2 3.02 1.2% 353.0

80 I 0 80 1.29 121 28,3 2,62 1.90 G5b.4

40 24 0 50 1.08 125 28.8 2,02 1.B6 58.0

300 2 0 60 0.9 128 23.5 1.67 2.42 5B.9

I 20 0.16 ¢ 2 0 0 1.8t e 211 4,20 0.42 43,5

60 2l 0 ol 1.b5 114 -23.4 3.8 0.73 5.7

120 22 0 60 1.6t 118 25.3 3.27 0.93 48.0

60 23 0 & 1.3 122 7.4 2,98 .14 5i.4

280 24 0 b0 1.54 126 2.3 .74 1L.453 83.3

300 2% 0 60 1.52 129 31,4 2.49 1.60 53.B
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BIDNDNITORING PROGRAM: SEDIMENT DXYBEN AND NUTRIENT EXCHANGES (SONE)
SEDFLUX (Nutrint and oxygen concentrations in the sediment microcosss at SONE stations)

CORE  CORE CORE H20 TIME TIME OF DELTA

STATION DATE NO. VDL HEIGHT  (5uM) SANPLE TINE DD AR VIAL NHA NOJ+ND2 DIP SI(OH)4
A (KL) n HR BIN (ain) (M6/L) NO.  (uM-N) (uM-N} (uM-P) (uM-SD)
STIL PD 25-JUNE-B6 B 0 9 45 0 6,67 130 43 54.90 0.66 33.3
: 4 10 23 40 b.6b 13 &2 54.96 0.72 5.7

75 1 0 35 6.8 f40 5.1 55.00 0.70 517

10 30 30 .67 4 &1 55.00 0.69 51.5

135 12 ¢ 30 6.69 148 4.1 54,70 0.64 53.4

195 13 ¢ 80 b.71 152 40 55.10 0.46 53.1

I 1880 0.13 0 9 45 0 b.78 131 4.8 54.8¢ 0.71 547

4 10 2 W 613 137 5.5 54.60  0.77 547

PRI b 0 3 5.5 144 6.8 54.80 0.B3 5.1

105 11 30 30 5.5 14 7.3 55.00 0.83 §7.7

135 12 ¢ 30 4.8 149 7.5 53.06 0.87 5B.7

195 13 0 60 424 153 8.3 55.060 0.92 612

2 1900 0.14 0 § 45 0 6.54 132 4.3 5470 0.70 55.4

0 10 23 &0 5.93 138 4.7 5450 0.71 560

75 U ¢ 15 547 142 5.0 5470 0.78 5h.é

105 1 3 30 5,14 146 4,8 5470 0.73 3553

135 12 ¢ 30 4.87 156 4B 54.90 0.80 57.%

1% 13 0 80 4,28 154 47 53,00 0.B4 D5o.B

3 1300 0.09 0 9 45 0 6,51 133 5.4 5470 0.74 533

0 10 VAR (N 139 5.7 544 0.78 55,1

%1 0 B 58 143 5.7 58460 075 57.3

HIIED S 3 5.19 147 6.3 54.80 0.79 57.4

135 12 0 30 497 {31 6.1 54,90 0,79 57.5

195 ¢ - b0 4,50 155 6.6 54.80 0.B4 58.7
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. Appendix Table 5

B zchanges expressed in units of mass/a2/time.
SONE S
¢027a2/4d ug-atN/»2/ ug-3tN/a2/h
CORE 02 FLi NH4 FLX NaT FLI
BEPTH 02 fiux NHé flux HO3 flux
STATION DATE NO (m) Y #1ux 3ean 8 flux gaan 2 fluz agan
§T.LE0 22-AUB-B5 1 0.22 -9,00250 -0.79 -0.77  0.00428 147,09 184,81  0.00198 25.15 43,00
2 0,20 -9.60335 -0.%8 0.00783 153,06 0.00247 29.64
3 0,20 -0.00193 -0.36 3.004629 134,29 0.00610 - 3.2
8U.VISTA  22-AUG-B6 1 .22 -0.00193 -0.41 ~0.70  0.01200 156,40 2370
2 0.2 -0.60206 -0.62 0.02285 288.04
I 02 -0,00291 -0.88 0.02100 264,50
HORN PT  21-AUG-83 1 0,21 -0.00232 -0.70 -0.92  0.01544 194,54 197,99 0.00245 33.39 29.51
2 0,22 -9,00290 -0,92 #.01438 189.82 0.00197 23,96
3 0,22 -0.00344 -1.13 ' 4.01588 209,62 0.00223 29.48
AINDY HL ’ 1
‘ 2
3
RAGEED P 19-AUG-B3 1 0,22 -0.00380 -1, -1.42  0.01493 197.37 226,54  0.003463 47,91 29.3%
2 0,28 -0.00304 -2.03 9.01908 320,54 0.00239 4,15
I 0,20 -0.60340 -1.04 0.01348 141,71 0. 00600 00
ND PT 19-AU5-83 1 0,22 -0.00508 -1.60 =119 0.02600 220,00 289.96  6,06321 2338 21.73
2 0,322 -0.00295 -0,94 9,01738 108,85 0.00317 24.88
3 0,22 -0.00329 -1.04 .05032 541,03 0.00242° - 14.94
PT.NO P 20-AUG-35 1 .21 -0.00134 -3.41 -0.52  0.01719 215,48 213.92  0.00000 0.60 -28,24
0,23 -0.00144 -0.34 0.01568 216.38 =0. 90350 -4%.48
0.24 -0.00177 ~0,481 -6.00160 -23.04
N
A
R-&4 20-RUB-85 1 0.22 -0.00127 -0.40 -0.68  0.02508 331.04 377.37 -0.00112 -14.73 -4,91
2 017 -0.00388 ~0.95 L 0.0433L 452,16 0. 00000 0.00
3 020 o 0.02829 ° 339.44 0.00000 §.00
R-78 20-AUG-83 1 0.21 -0.00108 -0,33 -0.33  6.00787 99.19 B2.65 0.00559 70.48 na
2 0.22 -0.0011é -0.37 . 00419 55.32 0.00313 $1.32
3 8.2 §.00708 73,44 0. 06609 0.00
STIL PO 21-AUG-85 1 .22 -0.09250 -0.79 ~0.68  0.004%0 91,13 118,40 - 7,69
0.23 -0,00140 -4.33 .00352 16.22 0.00482 24,26 c
3 0.22 -0.00223 -0.7t 0.01423 1B7.84 0.00139 ~10.88
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LONB-TERM EIOMONITORING PROBRAM: SEDIMENT OXYBEN AND NUTRIENT EICHANGE (SONE} SUMMARY
SONEFLY (Summary of sediment-water exchanges axpressed in umits of gass/a2/time.
SONE &
glZ/a2/d ug-zthiaZ/n ug-atN/a2/h
CORE 02 FLX NHA FLY NO3 FL
DEPTH 02 flux NH4 flux KO3 flux
STATION DATE KO (s 2 fluy mean n luy gean E tlux 2ean
ST.LE0  16-OCT-83 L 0,20 -0,00257 -0.48 -0.79  0.00479 81,43 77.48  9.00449 32.73 14,13
2 0.20 -0.0D344 -1.00 0.00987  118.39 0. 00217 4,92
3 6.17 -0,00307 -3, 70 9.00319 32.57 0.00223 4.7%
BELVISTA  18-0CT-85 1 0.17 -0.00877 -1.589 -1.78  0.02138  218.08 186,40  0.00248 27.38 26,28
2 0,17 -0.00601 -1.22 5.01323  135.1% 0.00343 3519
30,17 -0.01018 -2,23 0.02084 212,57 0.00139 16,22
HORM T 15-0CT-B5 | 0.20 -0.00420 -1,03 =110 0.0182F  248.24 230,74 9.00411 49,39 41,82
2 0,21 -0.00423 -1 0.01238  1B6.94 0.00277 34.94
30,21 -0.00445 -1.18 0.01794  237.01 .00322 40.41
WINTY HL  15-O0T-8% | 217 -6.008%9 ~1.83 -2,13 MO1319 34.ca 186 1S 008" g2.7 73,77
2 0.18 -0.,00838 2.1 0.01890% 195,37 0.00938  100.92
3 0.18 -0,01048 -2.61 g.02116 228,53 0. 00793 83,48
RAGBED P 17-0C7T-85 | 0.2 -0.90185 -0.84 -0.36  9.032%1 404,59 409.21  0.00000 0.00 0,00
2 0.1 -0.00214 -0, G4 0.03448  393.07 0. 90000 4.00
30,26 -0.00207 -0.89 §,03383 29.96 0.00000 9.00
HD PY 17-007-83 | 0.22 -0.00472 2,13 <207  0.04124 544,37 404,72 -0,003587  -8Z.94 -58.06:
2 0.23 -9.00382 -1.93 0.02102  299.08 -0.60226  -39.79
3 0,24 -0,00820 -2, 14 0.02837  379.73 -0.00295  -51.42
PT.MG PT  14-0C7-85 | 0.19 -0.00227 -0.78 -1.03  0,00874 81.40 72.83  0.00218 24.8¢4 20.2i -
2 0,22 -0.0031 -1.17 .008%4 37.09 . 0006 12.48 '
3 0.22 -0.00324 -1.22 0.00463 40.00 0.00175 23. 14
R-44 14-007-83 1 0.1 -0.00280 ~1.44 -{.40  9,03737  358.73 348.12 -0.00079 -7.42.  -13.52
2 0.17 -0.00304 -1.38 0.03800  387.60 -0.00222  -22.4%
3 0.19 -0,900089 -1.18 0.02614 298,00 -0.00090  -10.28
R-78 14-0C7-85 1 0.19 -0.30025 -0.63 -0.74  6.01034 84,47 83.06  0,00000 30.62 52.39
2 0.2t -0.00082 -0.84 0.00915 78.34 . 00000 33.94
3 0.19 0.01103 52.34 3, 60000 30,42
STIL PD 13-0CT-83 t 0.18 -0.00381 -0.89 -0.78  0.005%5% 87.19 58.83 -0.00128  -63.47 ~43,43
2 0,19 -9.00280 -0.64 9.00308 53.74 0.00158  -74.83
3 0.19 -0.00303 -4.78 0.00234 35.53 0.00132  -37.80
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— LONG-TERM BICMONITORING PROGRAM: SEDIMENT DXVYGEN AND MUTRIENT EXCHANSE (3ONE) SUMMARY
a2/

SONEFLX{Summary of sediment-water exchanges expressed in units of mass/al/tise.
SOKE §
- ug-atP/ash ug~at5i/a2/h
PO4 FLX §1 FLX
- PB4 flux 51 flux
STATION DATE N e flux mean # flux gean
— ST.LED  14-OCT-BS 1 0.00077 3.4 7.3 0,021 234.3 268.28
2 0.00048 T.44 0.02404. 288.3
3 0.00072 6.72 0.02387 261.8
TTBULVISTA  14-0CT-85 1 0.00248 3.30 2570 0.02948, 300.7 280,43
2 0.00159 i7 0.02537 258.8
3 0.00349 3,63 0.02743 281.8
HORN PT  15-OCT-85 1 0.00231 27.44 24,33 0.03218 386.2 382.44
2 0.00182 22.92 0.02818 355.1
. 3 0.00178 22,42 0.03223 406.1
WIKDY L 12-0CT-85 | 0.003-6.-8 41,95 35.97 0.£3303 1789 434,97
2 0.00247 31,24 0.04464 482.3
- I 0.00279 34,70 0.044854 484,35
RAGEED P 17-0CT-85 1 0.00000 0.60 £.73 0 0.03034 384.8 360,86
- 2 9,00045 3.18 0.03122 333.9
3 - 0,00000 0,00 0.02849 341.9
— MO PT 11-0ET-85 1 0.00021 2,80 .61 0.03590 407.2 487.33
2 0,00081 7.08 90,0188 398.8
3 0.00034 3.17 0.02151 436.4
—Pf.ND PT 14-0CT-85 1  0.00022 2.35 2,12 0.0307% 350.7 399.46
2 5.00000 0,00 0.03248 428.7
3 0.00029 3.79 0.03174 419.0
R-64 14-0C7-85 1 0.00070 6.68 7.12  0.06865 439.0 406,13
2 0.00082 8.39 0.06238 835.3
— 3 0,00055 6.28 0.04389 323.1
R-78 14-0ET-85 1 0.00000 -2.71 0.08  0,03135 357.4 275.00
2 0.0003% 1.92 0.015% 208.5
- 3 0.00032 .9 0.02299 262.1
STIL PB 15-0€T-85 1 0,00000 9.00 1.28  0.01733 [79.4 141.85
— 2 0.00034 3.89 0.01228 130.9
3 0.00000 0.00 0.01097 116,90
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L DNG-TESM SIOMONITORING PROGRAM: SEDIMENT CXYGEN AND NUTRIENT ZXCHANGE(SONE] SUMMARY
SONEFLX {Summary of cedisent-water exchanges expressed in units of mass/al/time, .

SONE 7
gi2/a2/d ug-ath/nZ/h
CORE 02 FLXY NH4 FLX
DEPTH
STATION DATE Mo {m} » flux gean 2 flux gean
5T.LED  g-MAY-B6 0.1 -0, 505150 -1.907 -t.14  0.003800 31.08 35,53
2 0.15  -0.003%10 ~-1.31 0.005070 45,51
3 0.16 -0.004340 -1.99 4.003340 32.01
BI.VISTA  8-MAY-B6 I §.13  -0.019700 -3.45 -3.23° $.013800 90.84 92.48
72 9,14 -D.018600 -3.40 0.014960 108.25
k¢ J.14  -0,013400 -2.84 0.011500 78.31
HORR PT  3-MAY-86 | .14 -0,004440 -=0.73 -8.92  0.603980 30.83 57.98
2 6.13  -0.005430 -1.08 2.010300 83.3s
3 0.14  -0.003530 -0.94 5.004770 39.74
WIMD HIL  3-MaY-86 | 0.4 -0,00732 -1.25 -0.99  0.007120 61.47 38.10
2 0.14  -,005010 -0.71 0.910600 83.74
I 0.16  -0.003990 ~-1.00 $.003120 29.09
RAG PT  4-MAY-BS 0.14  -0,012000 ~2.44 -2.33  0.071000 546,60 389.57
2 0,13 -0,010000 -1.97 0. 045000 329.96
I 0.13  -0.013000 -2.62 1. 040000 292.14
b PT - T7-MAY-§& | §.13  -0.008730 -1.46 -1.35  0.009880 78.68 §9.36
2 0,13 -0.005889 -1.28 0.014300 114,23
3 .14 -0.005580 -1.33 0.008980 73.78
PT ND PT  S-MAY-86 0.13  -0.003330 -0, -1,03 . 0.008420 46.15 54.93
7 6,12 -0.004580 -1.63 4.009220 48.83
I 0,13 -3.006730 -1.13 §.007560 99.83
R-54 S-HM-Bb 1 -0, 004810 -1.07 -0.81 0.029600 240,21 194.78
2 . -0.003216 -0.67 0.014360 102,16
3 ~0,002820 -0.71 0.028500 241,97
R-78 4-MAY-85 1 .14 -0.000989 -1.10 -0.79% . 29.42
2 0.16  0.001500 -0.51 0.003020 28.42 :
I 015 0.0012480 -0. 64
STIL PB  4-MAY-86 | .13 -0.008419 -1.53 -1.43  0.020600 140.99 122.73
2 id -0.008520 -1.63 9015000 125.29
I 0.i%  -0.006040 -1.12 0.010100 8t.96
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LONG-TERM BIDMONITORING PROGRAM: SEDIMENT
{8y

ug-ati/al/n

DXYGEN AND MUTRIENT EXCHANGE (SONE) SUMMARY
uamary of sediment-water exchanges expressed in units of mass/m2itise.

ug-atP/a2/n

ug-at51/aZ/h

BUTISTA  B-MAY-86
HE PT I-MAY-86
W1 . HIL  3-MAY-Bb
CRAG T o-AY-B
CMLPT T-MAY-BS
PTG PT  S-HAY-85
54 S-MAY-8%

W 7B A-MAY-BS

STIL PD 4-HAY-B5

NO3 FLY
Mo ) flux
i -0.006310 -43.75
2 -0.007370 -36.50
3 -0,004340 -31.91
1 0 004\;0‘) 35-98
2 ,0038%0 50.85
3 §.004490 38.47
1 -0,007570 -83.22
2 -0,008150 -63.94
3 -0.003810 -43,40
{ =0,045459 ~170.86
z  -0.008310 -71.26
3 -0.014000 -136.33
Lo =0.022000 -179.48
2 -D.009330 -73.4%
3 -0.009830 -79.93
t ~0.0042%0 -8.04
2 -8,003330 -1.97
3 -0.003420 -1.18
t -0.004230 -33.23
2 -0.004880 -34.44
3 -0.005290 -41.33
t -0.007040 -57.29
2 -0.007120 ~-50.86
3 -0.008120 -68.70
1 -0.008040 -59.41
2 -0.005450 -51.38
3 -0.005750 -51.34
1 -0.004140 -32.33
2 -0.009220 -77.01
3 -0.015520 -123.95

4.7

-39.86

-107.53

-110.98

-37.00

-38.93

-57.54

-78.43

PO4 FLX
[ flux gean

0, 060000 1,29 1,9
0, 000093 2,25

0,006093 7,32

9, 000878 .57 8.29
0. 001080 9.15

0.001020 8.74

0. 000260 2.2 1,91
0. 000564 4,56
-0, 060125 -1.04

0.001840 18.17 11.15
9., 000500 641

0. 000488 8.49

0.000410 4.98 2.83
0. 000448 3.52

&, 5046000 #.90

9,000457 3.48 10.23
0. 003260 25,48

0.000161 1.36

0.000000 6.00 0.00
0. 000000 0.09

9.000000 0,00

9.060210 1.70 0.22
0.000291 2.08
-0, 000368 -3.11

0. 000000 0.00 0.00
0. 000000 0.00

0. 000000 0.00

0.000280 2.19 1,54
0.000138 115

0.000165 1,34
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Si FLI
] Flux aean

0.031400 239.5 ~ 229.99
0.031200 250.8

6,024700 199.7

0.075800 502.0 663,80
0.071700 819.0

0.068960 590.4

0.024800 227.3 336,20
0.046400 9.2

0,044300 390.1

9.041000 J34.n 223.28
0.011000 §2.1

0.024000 223.8

0. 034000 435.9 412,37
0.038000 453.7

0. 040000 324,56

0.02170¢ 172.8 173.%97
. 024400 192.2

$.019300 1§2.9w7

0.025000 196.4 197. 54
0.0256000 154.2

0.025900 202.4

0.051000 413.9 337.26
0.047900 342.2

0.09150¢ . 433.7

0.011400 112.2 190.58
0.011700 125.2

.003350 54.4

0.018200 . 229.3 285.48
9.027200 310.7

0.030100 325.4
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BLARK  -=--- LORE 1- --=- CORE 2------ ==mmmememe CORE J-------

STATION DATE  FLiM SLoPe b SLGPE R HT,M SLOPE R HT, M 5L ROHT M

ST.LEQ Z&-JuNe-88 (2 0.00098 0,948 -0.01200 -0.990  0.15 -0.01300 -0.994 0.14 -0.01300 -0.994 6.t

NHd 0.00730 -0.915  0.01700 0,961  0.15  0.02100 0.552 .14  0.02400 0.985 0.1s

LM 2.00000 -0.513  0.00214 0.948  0.15  0.00249 0.986 0.14 0.00256 0.937 6.1%

Fii4 0.00000 -0.019  0.00000 -0.405  0.15  0.00000 0.415 0,14 D.00036 0.91% 0.15

5t -0.00010 0,300 0.92400 0,800  0.15  0.05000 0.919 0.14  0.05300 0.927 0.18

BU.VISTA 25-JUNE-84 02 6.00023 0.944 -0.00860 0,964 0,14 -0.01500 -0.988 0. 14 -0.01400 -0.975 .14
HH4 0.00000 -0.367  9.04300 0.982  0.14  0.05500 6.989 0.14 0.04930 0,999 .14

O3 0.00000 0.548  0.00585 0.920  0.14  0.00758 0.973 0.14 0.00399 0.989 .14

P04 D.00000 9.773  6.00307 0.888  0.14  0.00515 0.997 0.14 0.00469 0.998 0.14

51 0.00000 0.048  0.07790 0.972  0.1%4  9.0B160 9.962 0.14 0.97400 0,947 0,14

HORN PT  23-JUNE-BS 82 0.00600 -0.102 -0.01400 -0.997 0,13 -2.01690 -0.994 0.13 -0.91280 -9.991 0.13
NH 0.00000 0.453  0.03100 0.999  0.13  0.03640 0.994 0.13 0.02380 0,988 0.13

NO3 0.90021 0,980  0.00435 0.989  0.13  0.00386 0.599 0,13 0.00317 0.990 0.13

P4 6.00000 0.038  0.00049 ©.969  G.13  0.00072 ©.962 0.13 0.00033 0.927 0.13

51 -0.01500 -0.913  0.98200 0.970  0.13  0.09250 0.979 .13 0.08100 0.978 6.13

HIND HILL 25-JUME-3§ 92 00 -0.102  0.01100 -0.984 .14 -0.01300 -0.5%0 0.13 -0.00903 -0.978 0,13
NH4 0.605  0.03000 0.992  0.14  0.05300 0,983 0.13  0.03200 0,930 0.13

NG3 0.00000 0.068 -0.00819 0.930  0.14  0,00529 0.973 0.13 2.00603 0,937 0,13

P4 0.00000 0.339  0.00332 0.939  0.14  9.00235 0.555 0.13 0.00130 0.937 0.13

51 0.00000 0.331 0.08000 0.983  0.1%  0.08500 0.992 9,13 0.05200 0.944 0.13

RAG PT 23-JUNE-86 02 0.00000 -0.102 -0.00035 -0.915 0,17 -0.01140 -0.999 0.13 -0.00327 -0.999 0.13
KHé 0.00000 0,286  0.06230 0.985  0.17  0.11000 0.99 0.13 0.03790 0.993 0.13

N3 -0.00063 -0.832 -0.00152 0.852  0.17 -0.00148 0.984 0.13 -0.00068 -0.935 0.13

PG4 -0.00038 -0.831  0.001346 0.830  0.17  0.00443 9.997 013 0.00240 0.98% 0.13

§I 0.00000 0.500 9.03770 0,958  0.17  0.04370 0.957 0.13. 0.06430 0,990 0.13

HD PT  23-JUNE-36 22 0.00087 0.990 -0.00837 -0.987  0.16 -0.00873 -0.992 0.15 -0.00683 -0,988 0.4
N4 0.00000 -0.731  0.51330 0.964 0,156  0.01430 0.979 0.15 0.41226 0.981 0.14

403 0.00000 0.424 -0.00502 -0.874  0.16 -0.00548 0.998 0.15 -0.00582 -0.951 0.14

Po4 D.00000 0.327 0.00048 0.973  0.16  0.00000 -0.018 0.15 0.00035 0,643 0.14

51 0.00000 -0.399  6.03290 0.928  0.14  0.04020 0.9%0 0,15 0.03860 0.997 .14

PT NO PT 24-JUNE-G& 32 0.00164 0.998 -0.00134 -0.984 0,14 -0,00250 -0.992 0.15 -0.00090 -0.989 0.15
Kid 0.00000 0,033 9.01920 0,981  0.14  0,01830 0.992 0.15 0.01770 0,975 0.15

ka3 0.00900 -0.494  0.00037 0.826 0,14 -0,00056 -0.997 0.15 0.00600 -0.0356 0.15

P4 0.00000 -0.154  0.00066 0.990 0,14 0.00043 0.98% 0.15 0.00037 0.998 0.15

51 0.00000 -0.029  6.06000 0.990  0.14  0.04890 0.998 0.15 0.04780 0.983 0.5

R-64  24-JUNE-86 G2 0.00201 0.999 -0.00052 -0.996  0.13 -0.00054 -0.974 0. 0.00128 0.848 0.3
BHd . 0.00000 0.486  0.08700 0,996 0,13 0.06100 0.995 0.03850 0.632 G.13
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— LONG-TERM BIDMONITORING PROGRAM: SEDIMENT OIYSEN AND NUTRIENT EXCHANGE (SOHE) SUMMARY
JONEFLY (Summary of sedisent-water exchanges exprassed in units of aass/al/tige,
ChRE &
PERSTh LU

BLANK - CORE 1 11 ST CORE 3-------
STATICN  DATE FLUX  SLOPE R SLOPE R HT,M 0 SLOPE R HT,M SLOPE R HT.M

- NOS 0.00000 0,139 -0,00333 -0.938  0.13 -0.00500 0.974 0.14 -0.00742 6,992 9.13
PO4 0.00000 0.261 0.00848 0.99%  0.13  0.00991 0.99 0.14 0.0159G 0,995 9.13

st 0.00000 -0.772  0.09470 0,999 0,13 0.10500 0.980 0.14 2.06310 0,997 0.13
R-78  Z4-liNE-B4 D2 €.00205 0.999 -0.00174 -0.985 0,15 -0.00359 -0.598 0.17 -0.00348 -0.962 0,16

KH4 0.00000 -0.239  0.03700 0.986  0.15 0.03500 9.973 0.17 0.03400 0,999 0.ls
- L1 9.00000 -0.325 -0.00541 -0.995  0.15 -0.00847 -0.393 0.17 -0.00380 -0.987 0.14

P04 0.0000¢ 0.051 0.005754 0.981  0.15 0.00654 0.982 0.17 5.00394 .99 0,16

SI 0.00000 -0.083  0.G3800 0.991  0.15  0.05300 0.941 0,17 0,03700 0.985 0.1

STIL PL 25-JUME-G5 02 6. 00024 0533 -0.61300 0,992 0,13 -0.01100 -0.334 0. 14 =0 01000 3,988 0,9%
NHE  -0.00145 -0.982  0.01800 0.971  0.13  0.00935 0.99% 0,14 0.00720 0.941 0.09
NO3 0.00109 0.962 0.00176 0.747  0.13  0.00185 0.858 0,14 0.00268 0.792 0.09
Po4 0.00000 -0.407  0.00104 0,980  0.13  0,00072 0.901 9.14 0.00043 9,889 .09
51 0.00000 D.061  0.0I300 0.980  6.13  0.00756 0.859 0.14 0.02500 0,927 0,09
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IR 1 ':‘H

iONEFLY {Suamary of sediment-water exchanges zxpressed in units of mass/e2/tise.

BICMONITORING PROGRAM: SEDINENT CIYGEN AHD NUTRIENT CXCHANSE(SONE) SuMMARY

_SONE B
FLUXES, MASS/M2/TINE
- CORE 3------- HEAN UNITS
STATION  DATE FLUX R WM CORE ! CORE 2 CORES  FLUX

— ST.LEG 26-JUNE-BS 02 -0.994 0.16  -2.80 -282  -L22  -2.95 g 02/a2/d
MM 0.985 0,16  85.50 11340 177.60 12530  ug-at N/a2/h
NO3 0.957 0.1 19.26 20,92 2458 21,58 ug-at Ma2/h
PO4 0.914 0.16 0.00 0.0 344 115 ug-at P/ah
- SI 0927 0.16 216,90 420.84  509.76  382.50 ug-at Si/a/h
— BU.VISTA 26-JUNE-86 02 -0.973 0.14  -1.78  -3.07  -2.87  -2.57 g 02/a2/d
Nib 0.999 0.14 35120 #62.00 415,80  #13.00  ug-at Malih
NO3 0989 0.4 S84 6387 5032 ST.18 ugmat N/al/h
_ P04 0.998 0,14 2579 4326 39.40 36,15 ug-at P/ad/h
ST 0.97 0,14  546.30 680.40 621,80  &49.60 ug-at Si/a2/h
COHORN T 25-JUNE-B6 02 -0.591 0.13  -2.82 <316 <240 -L.73 g 02/82/d
NH4 0.988 0.13 241,80 285.48 20124 24284  ug-at N/a2/h
NO3 0.990 0.13 3230 28.46 38,68 3315 ug-at N/al/h
— PO4 0.527 0.13 .84 545 257 402 ug-at Palh
ST 0.978 0.13  736.60 83350  748.80 7830 ug-at Si/al/h
VIND HILL 25-JUNE-86 02 -0.978 0.13  ~2.22 <243 -1.85  -0.b4 g 02/a2/¢
NHE 0.950 0.13 420,00 413,40 249,80  361.00  ug-at N/al/h
B NOT 0.937 0.13  -68.80 4126 47.19 455 ug-at N/sd/h
PB4 0.937 0.3 2789 18,33 10.14 1879  ug-at Plad/h
I 0.964 0.13 67200 35100 405,40  476.20 ug-at Si/aZ/h
RAG PT 23-JUNE-B6 02 -0.999 0.13  -0.09  -213  -0.81 0.9 g 02/a2/d
NHE 0.993 0.13 63546 B58.00  295.62 596,36  ug-at N/a2/h
_ NO3 -0.935 0.13  -8.84  -645  -0.18 -S04  ug-at N/a2/h
PO4 0.986 0.13 1977 39.06  23.23 2735 ug-at P/al/h
ST 0.9%0 0.13 38454 340.86  S03.10  409.50 ug-at Si/a2/h
MD PT  23-JUNE-86 02 -0.988 O, 243 <208 T L34 -1.92 g 02/a2/d
' NHE 0,961 127.68 128,70 102,48  119.62  ug-at N/a2/h
- NO3 -0.951 0. 48,19 -S51,12 -48.89  -49.40  ug-at N/e2/h
PO4 0.843 0, 4,60 0.00 293 251 ug-at P/a2/h
§I 0.997 0.8 . 315.84 361.80 32424 333.9 ug-at Si/a/h
PT ND PT 24-JUNE-86 02 -0.98% 0.15  -0.40  -0.89  -0.55 0.4 g 02/a2/d
_ NHE 0,975 015 18128 186,50  159.30 182,36  ug-at N/a2/h
NO3 -0.038 0.15 308 <507 0.0 -D.6&  ug-at N/al/h
PO4 0.998 0.15 5.57 383 32 A23  ug-at P/adih
ST 0.983 0.15 50400 440.19  430.20 458,10 ug-at 5i/ad/h
R-64  24-JUNE-85 02 0.886 0.13  -0.47  -0.51 014  -0.37 g 02/a2/d
NHE 0.652 0,13 52280 51240 30030  q4S.|  ug-at N/a2h
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LONG-TERM BIGMONITORING PROGRAM: STDIMENT CXYSEN AND MUTRIENT CACHAMGE (SONE) SURMARY
IOMEFLY{Summary of sedisent-water exchanges expressed in units of mass/al/tise.

rrrrrr
‘‘‘‘‘

— LORE 3------- HEAN UNITS
STATION paTE FLL R HT,H CORE { CORE 2 CORE 3 FLUX

. NO3 -0.992 6,13 -#1.57 42,00 -57.88  -47.13  ug-at N/m2/t

P04 0.993 .13 b6.14  BlL.24 12402 .1 ug-at F/aZ/h

S1 0,997 0.13 7i8.66 BB2.00 492,18 704,28 ug-at Si/e2/h

R-78  24-JUNE-86 02 -0.902 0.14 -0.82 -1.38 -1.27 -1 16 3 02/a2/4

NHE 0,999 0.14 333,60 337.00  328.46  338.80  ug-at N/al/h

— ND3 -6.987 0.1 -37.69  -86.39  -55.68  -46.59  ug-at N/a2/h

PO 0,995 .14 SLBE 46T 37.82 32,12 ug-at P/al/h

81  0.983 0.1 342,00 340,80 33520 412,80  ug-at Si‘a2/h

§TH. PR 23-JUNR-86 A2 -0.988 9,79 -3 -1 =127 -1.94 ¥a 02/M2/D

NHE 5,941 9.09 L7 90,72 46,71 96.38  UB-AT N/M2/D

- NGI 6,792 0.09 .23 §.47 8.39 5,75 UG-AT N/M2/D

Po4 0.889 .09 8.1t .93 2,43 3,04 UG-AT P/M2/D

§1 0.927 9.99 273,60 43,30 140,80 158.97  UG-AT Si/M2/D




Appendix Table 6

LONG-TERM RIGMONITORING PROSRAM: VERTICAL FLUX FRGGRAM

VFIPROF (Vertical water colusn profiles of temp.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSDLVED
STATION  DATE TINE DEPTH  DEPTH  TEMP  SALINITY CXVGEN PC PN PP CHLORG  SESTON
{a) {n) © (ppt)  (mg/1}  tug/l}  (ug/D)  lug/l}  (ug/l}  (mg/D)
TOM.PT  23-JULY-84 1120 15.8 1 28.3 4.8 1.7 1072 199 27.6 22.9 10.8
3 26.2 .9 8.1
3 23.9 3.0 bob 674 120 23.4 t1.9 8.9
7 23.3 3.4 6.2
9 24.2 8.8 3.8 418 73 16.8 4.3 8.3
i 23.8 9.7 1.2 300 50 16.3 1.5 8.0
13 22,7 11.3 0.4
15 22.5 12.7 0.2 329 KL 17.1 2t 13.1
TOM.PT 30-JuLY-B4 1325 15.3 i 24,4 5.6 1.8 :
2 878 166 30.4 2.4 8.8
3 24,2 3.8 1.2 .
3 24.4 1.7 4.1 498 108 20.4 10.9 b.b
7 24.2 9.3 t.8
4 301 56 u.a 2.2 1.3
9 23.4 12.2 0.2
i1 22.9 14,4 0.2 220 43 9.1 9.1 5.8
3 22.9 14.4 0.4
14 722 117 19.7 3.4 17.6
13 22.7 18,7 0.3
TOM.PT 07-AUB-B4 1020 16.2 1 25,5 5.7 8.9
2 1936 m 36.3 24.4 1.4 -
3 26.0 6.3 7.8
3 25.0 1.7 3.3
b 816 . 130 LT 7.8
7 24.0 12.5 0.4 : -
9 23.2 14,6 0.3 338 b4 8.1 2.1 9.8
11 2.0 17.0 0.3 338 39 2.5 2.1 .3
13 23.0 17.0 0.3 ; L
15 23.0 17.0 0.2 426 72 26.7 .7 6.5
TOM.PT 14-AUG-B4 1007 14,8 1 27.0 1.5 1.8 N
2 ' 073 402 403 21,3
3 27.0 1.5 1.4 . ‘
3 7.1 LT 1.2 303 183 3.7 8.8
7 25.9 10.0 1.8
8 . 337 92 3.0 1.0 10.6
9 2.8 13.5 0.8 : ‘
11 24,2 14.8 0.5 439 T 37.0 3.0 1.7
13 23.8 16.9 0.6 N
15 23.1 17.1 8.4 342 L5 2.1 1.3
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LONG-TERK BICHMONITORINS ¢
VFIPROF {Vertical water colusn profiles of teap.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION  DATE TIME DEFTH  DEPTH  TEMP  SALINITY ODXYGEN PC PN pe CHLORD  SESTON
fal {a) () (ppt)  (lag/l)  (ug/l)  fug/l)  {ug/ly (ug/l)  {ag/li
TOM.PT 22-AUG-34  [l4b 16.3 1 23.0 8.6 7.1
2 1284 250 29.6 9.8 15.2
3 24,5 8.6 5.4 1174 238 30.1 9.1 15.4
g 24,0 12, 3.8
6 317 51 16.3 1.9 17.9
7 24, . 0.8
§ 3.0 0.3 449 48 23.7 1.3 17.2
11 23 0.3
13 23. 0.3
13 23.0 0.3 329 80 3.1 1.2 21,1
TOM.PT 30-AUG-84 1010 15.2 0 24.3 4.8 1287 247 50.2 10.2 17.2
2 24.3 6.8
4 24.4 6.3 1602 189 42.3 6.2 17.6
£ 24.2 2 3.7
8 24,1 . 5.8
10 24,1 2 3.7 »
11 760 128 25.7 4,2 11.2
Z 24,2 13.3 4.4
14 23.2 16.3 3.3 11 113 26.8 2.1 10.4
15 23.2 . 0.3 3463 110 27.4 2.4 16.8
R-78  17-5EPT-84 2030 13.3 1 21, 11.8 7.9 687 129 24,4 3.9 14.2
I 2t 12.1 1.6
5] 12.8 6.8
b 372 103 .77 743 1Lb
7 22,12 13.2 8.3
9 22.4 13.9 3.6
10 465 84 25.3 2.5 11.8
8! 23.2 . 2.8
13 23.3 1.2 424 72 7.3 1.1 15.
13 23.4 0.7 1072 163 38.7 3.9 35.2
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM
VFXFROF (Vertical water column profiles of teap.,salinity,oxygen and particulates)

TOTAL  SAMPLE BISSOLVED
STATION DATE  TIME  DEPTH  DEPTH  TEMP  SALINITY OXYGEN  -PC PN PP CHLORD  SESTON
fa) (a) (©) fppt  (mg/ll (ug/1)  fug/ti (ug/l)  (ug/l)  (ag/l)
R-78  24-SEPT-84 1300 5.0 U 3 S WY | 8.6
2 1391 U W3 192 1.0
A . 6.9
5 2.9 Lt b6 1047 186 336 1.5 14.4
7 2.5 2.3 6.7
8 1071 181 357 i 140
9 225 2 bub
1 2.5 1 6.5
12 1094 180 3.5 1.2 137
13 225 . 5.6 ,
15 2.7 . 3.2 1302 M0 5.7 5.2 3.4
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LOMG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM

VFXPROF (Vertical water colusn profiles of teap.,salinity,oxygen and particulates)

TOTAL  SAMPLE DI1550LVED
STATION  DATE TIME DEPTH  DEPTH  TEMP  SALINITY OXYGEN PC PN PP.  CHLORG  SESTON
{m) (a) (i {ppt)  {ag/l)  (ug/1)  (ugfl)  (ug/l)  fug/l)  (mg/l)
§-78  04-0CT-g4 1330 153.2 I 19.8 12.4 9.3
2 319 92 16,3 4.9 10.8
- 3 19.9 8.3
3 18.9 7.9 39 39 12.8 2.6 8.0
7 18.7 7.7
— ] 400 &7 15.8 2.4 9.6
¥ 16.8 7.3
11 18.8 7.4
. i2 439 73 18.6 2.2 10.8
13 ) 7.4
13 3t 6.5 336 133 31,3 2.7 217
B R-78  14-0CT-84 1100 16.4 l 17.7 12.1 8.3 812 172 28.0 2.9 3.0
3 17.8 13.3 8.2
3 17.9 14.1 8.2 387 1o 16.8 4.4 3.4
— 7 17.9 14.7 1.7
g 18.0 7.2 314 a0 13.7 3.0 7.4
1 18.3 16.4 3.6
_ 13 18.3 18.4 4.6 338 70 13.0 1.8 9.0
13 18.6 18.8 4.2
16 18.8 18.9 4.0 381 %8 27.7 37.0
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BIOMONITORING; VERTICAL FLUX FROGRAN

VFXPROF (Vertical water coluan profiles of tesp.,salinity,oxygen and particulates}

TOTAL  SAMPLE DISSOLVED
STATION  DATE TIME DEPTH  DEPTH  TEMP  SALINITY DXYGEN PC PN PP CHLORD  SESTON
{a) {a) o {ppt) (mg/l}  fug/1)  fug/l}  (ug/1}  (ug/l)  (mg/))

R-78  J0-NODV-84 1200 17.0 I 1.5 13.2 1.2 467 127 17.3 2.7 3.6

3 10.8 13.9 1.3 '

3 10.8 13.0 11.3 462 a4 17.2 4.1 3.3

7 10.8 13.1 11.2 ,

9 10.8 13.2 10.9 i 72 16.4 3.0 3.4

it 10.9 13.3 10.7

13 10.9 i3.9 10.6 309 90 16.4 2.8 b.b

13 i1.9 13.9 10.3

16 1.1 14,86 9.8 1013 147 35.8 3.6 21.2
R-78  17-DEC-B4 1130 15.9 1 7.8 9.7 1.6 37 101 20.7 3.2 4.2

3 7.0 12.4 11.0

3 1.4 15.0 9.9 343 b4 13.2 2.3 4.8

7 7.4 18.7 9.8 .

9 7.1 8.3 3¢ 34 b6 .3 2.3 4.0

it 8.0 20.1 8.6 448 &7 4 2.5 8.0

13 8.3 20.8 8.4

15 8.4 21,0 8.2 1319 183 7.8 3.4 29.8
R-78  19-FEB-8F 1136 17.4 i 2.2 10.0 (4.4 1226 205 17.7 8.9 1.4

3 1,2 10.5 14.4

b 1.2 1.2 14.2

& 1224 192 21.4 8.6 11.4

7 1.2 12.3 13.8

9 1.0 13.0 13.6 1735 202 18.6 9.7 1.4~

1 LS M0 134 R

12 1344 233 3.1 11.8 1.6

13 1.0 14.8 12.4 ’ ,

15 1.0 15.0 12,2 2652 394 94.0 17.7 43.0
R-78  5-MAR-85 1210 17.0 1 7.1 7.9 13.7 941 132 18.2 123 DY ¥ S

3 6.3 8.2 13.6 .

3 5.9 8.9 3.6 1380 234 26,2 12.2

7 5.4 9.9 (3.2 e =

9 4.9 11.7 12.6 2105 336 31.2 20.9 9.3

it 4.9 13.8 1.7 , '

13 3.8 14.4 1.5 2805 478 0.5 26.6 18.3

13 3.7 14,4 1.4

i) 3.6 14.7 1.4 2998 499 4.0

6~5
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BIOMONITORING; VERTICAL FLUX PRGGRAM
VFXPROF (Vertical water column profiies of teep.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION - DATE TIME DEPTH  DEPTH ~ TEMP  SALINITY OXYGEN PC PN PP CHLORD  SESTON
{n) (s} {€) (ppt)  {ag/1)  (ug/1) fug/l} fug/l) fug/l)  (sg/l)
R-78  1-APR-85 1143 16.8 { 10.9 7.0 1.5 1194 19 . 20.3 7.9 1.6
3 ie.8 7.0 1.5
3 8.7 8.1 10.7 1649 296 25.9 27.4 10.3
7 8.7 10.3 9.6
9 8.3 12.4 8.7 1851 7 23.8 36.3 12.7
i1 7.1 3.8 8.5
13 1.2 14.9 8.4 1883 315 2b.4 29.2 14.4
15 1.2 14,9 8.3 2187 354 31.8 4.8 19.2
R-78  {5-APR-85 1323 17.0 1 11.3 1.0 11.5 1594 254 31.2 19.6 8.8
3 10.9 8.3 t1.4
3 10.0 10.5 10.9 1902 306 29.6 21.0 13.0
7 .1 14.9 10.7
9 8.8 15.8 10.4 2099 361 25.4 45.0 17.0
i1 8.6 16.1 10.2 :
13 8.5 17.7 8.4 2568 415 33.6 2.9 22,0
13 8.4 8.9 - 5.
17 8.0 19.4 3.2 1700 293 28.1 29.7 18.0
R-78  27-MAY-85 {113 6.3 t 20,6 8.4 1.75 1247 28 19.0 14.3 3.7
2 19.9 9.3 7.13
4 19.3 9.9 4.30
6 19.0 10.8 6.13 433 &7 3.0 6.0
8 18.0  12.5 .24 T
9 460 23 14.3 3.6 3.2
10 17.0 14.9 2.30 -
12 16.4 14.6 1.48 330 101 13.1 6.2 6.0
4 1 148 L3l . .
16 160 151 133 500 95  15.0 3.5 8.2 °7 -
R-78  5-JUN-83 1440 15.0 21.9 9.8 6.83 1185 210 28.3 15.4 15.0-

21.0 10.2 ~ 5.63

1

2 ;
4 19.8 1.8 4.10 668 122 17.3 £3 - 10,6
& 19.0 13.0 2,40 3 e
7

8.5 135 190 504 M 165 28 L0

g 18.4 13.8 1.75

10 18.2 14.0 1.50 509 a3 15.8 2.9 10.4-
12 1B.2 14.2 1.45

#1790 152 035 M. 18 5.9 AT 154 -
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BIOMONITORING; YERTICAL FLUX PROGRAM
VFXPROF (Vertical water calumn profiles of temp.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION  DATE TIME DEPTH  DEPTH  TEMP  SALINITY OXYGEN PC - PN PP CHLGRD  SESTON
{ai {m) (€} (ppt)  (mg/l}  {ug/l}  fug/l)  lug/it  (ug/l}  f{mg/l)
R-78  18-JUN-83 1330 13.3 1 22.9 11.0 8.09 2232 413 37.6 24.9 14.4
2 22.8 i1.0 - B.09
4 2.3 1.5 6.72
] 21.9 1.7 3.69
8 21,7 11.9 4.99 1235 227 28.6 13.9 13.4
10 21.4 13.7 2,53 774 131 15.6 4.0 8.8
12 20.4 14.8 1.75 793 130 21.7 4.3 9.5
14 20.3 15.0 1,40 1023 157 23.4 4.3 16.1
R-78  27-JUN-83 1043 14.8 t 22.3 10.8 7.48 1630 318 43.1 18.3 20.6
2 22.3 10.8 7.42
4 22.4 10.9 7.20 1388 279 32.3 16.7 15.2
L] 22.3 1.1 6.32
8 22.4 2.5 4,72 1012 283 23.2 10.7 9.6
10 22.3 14.9 2.3
12 2.8 14,5 1.9 B20 163 22.2 4.9 16.8
14 21.4 14.7 .58
15 213 .92 592 128 7.2 4.0 17.7
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L ONG-TERMLONG-TERM BIOMOKITORING PROSRAM: VERTICAL FLUX FROGRAM

VFYPROF (VFYPROF (Vertical water colusn profiles of temp.,salinity,oxygen and particulates)

TOTAL  SANPLE DISSOLVED
STATION STATION  DATE TIKE DEPTH  DEPTH  TEMP  SALINITY OXYGEN PC PN PP CHLORD  SESTON
(a) (a) {C} fppt)  lag/l)  {ug/b  fug/l)  fug/D) tug/l)  (ag/l)

k-4 R-54  23-JULY-84 1606 15.0 i 6.% 8.4 9.7 1829 276 25.2 22.9 13.2

3 26,1 8.3 8.8

§ 1124 190 19.8 13.3 1.5

3 25.0 2.4 8.1

7 23.8 8.4 7.8

g 382 108 13.8 8.2 6.7

9 25.8 8.3 7.3

19 441 118 16.1 7.4 16.6

i1 24,5 .8 0.9

13 24.0 0.8 0.8

3 3.3 12.6 0.3 286 1| 12.8 1.7 10.1
R-64 R-54  I0-JULY-B4 0900 15.0 1 4.2 7.0 7.8 .

2 1024 203 7.0 20.9 6.9

3 24.4 7.0 7.8

3 24,2 1.0 1.7

6 973 202 25.3 19.1 8.6

1 24,3 1.0 7.6

3 24,7 11.7 3.8 314 99 19.8 £.3 6.4

i1 23.9 18.3 0.3

12 262 44 7.4 .9 3.4

13 23.9 17.0 0.2 T

13 23.9 18.4 0.2 238 40 1.4 - 2.1 6.0
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM
VFXPROF (Vertical water colusn profiles of teap.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION DATE  TIME  DEPTH DEPTH  TEMP SALINITY OXYGEN  PC P PP CHLORD  SESTON
(a) {a) (€ (ppt)  (ag/D) lug/l)  (ug/D)  (ug/L) (ug/l)  lag/l)
R-4 ~ 07-AUG-BA 1220 16.8 1 2.0 1.0
: I 2.0 1.0 89 19 W0 2.3 2.0 15.2
5 285 LY 1.4
) 679 4 B0 ST 10.2
7250 . 3.5
9 4.5 124 07 S22 119 M9 3.8 128
It 4.0 131 0.
12 382 0 140 t.s 7.9
13 82 1.3 0.5 :
15 2.5 19.0 0.3 293 4 125 3.6 8.6
1 2.5 191 0.3
R-64  14-AUG-BA 1203 16.8 1 8.0 Bt 7.4
2 204 20 5.0 104 7.0
I @S 80 1.5
5 2.5 8.3 S 1009 204 250 1.7 7.8
7 w3 %4 LS
. 8 464 Bt 2.9 1.8 8.0
9 /1 129 0.5
I 2.9 18.0 0.6 248 ¥ %8 LS 63
13 25t 185 0.5
15 230 189 0.5 253 51 0.9 b2
R-64  22-AUG-B4 0900 16.8 I 5.0 8.6 b
2 . 1011 A7 Wb 80 1.0
I /0 8.6 b
5 /0 %5 49 . :
3 B80 187 4.9 &3  T.b
7 /.0 130 2.4
9 250 150 0.2 635 124 2.0 &4 T4
o 40 192 0.2
12 248 5 1L 09 B6
13 240 2.0 0.2 ' Rt
15 200 2.0 0.2 213 125, L1 80
R-64  30-AUB-84 1325 18.2 %46 129 8.3

1503 254 31.5 1.3 8.0
24.8 13.0 1.9

]
1
2
L] 4.8 13.0 1.3
b
8

%5 131 &b B2 16l 2.0 AT 8BS
43 131 80

9 : SOS19 102 203 2.0 138
10 4.1 . 3.1

12 2. . 0.7 - :
13 556- 103 33.0 L6 17,4

4 B 112 0.4 B

16 B.46 187 0.3 47 7 %5 L3 18.0
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LONG-TERM EBIOMONITORING PROGRAM: VERTICAL FLUX PROGRAN

VFYPROF (Vertical water colusn profiles of teep.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION DATE  TIME  DEPTH  DEPTH  TEMP SALINITY OIYGEN  PC PN PP CHLORO  SESTON
{a) {n ) tppt) (ag/1)  fug/l)  (wg/D)  fwg/l)  (ug/l)  (mg/l)
R-64  17-SEPT-84 1830 17.7 1 22.5 14.5 9.9
2 1922 9%  43.7 16.7 42,2
3 2 . 9.9
5 2.7 9.6
727 . 9.2
8 1548 27 34.5 13.9  43.4
9 2.7 14.4 8.8
11 2.4 14,4 8.6
13 22.5 7.9 976 157 21.5 9.9 1.2
15 3.7 3.7
16 454 79 25.2 2.9 18.8
17 4.1 18.3 1.9 754 120 32.3 3.8 3.8
R-64  24-SEPT-84 0940 17.6 1 22.1 14.1 8.7
2 956 167 20.0 6.0 19.3
3 2t 14,1 8.8
5 223 14.3 8.4
b 956 172 18.4 7.2 19.4
7 2.2 14,6 7.9
9 223 144 7.7 1024 184 22.3 6.8 213
1 2.3 15.1 6.9
13 22.5 15.6 5.2 615 118 237 2.9 3.4
15 23.0 17.3 1.9 o
16 905 157 30,5 3.9 28.4
17 23.3 18.0 0.9 '
R-44  04-0CT-84 1000 19,0 1 18.5 123 9.1
2 815 126 17.2 5.3 14,3
3 18.5 12.5 9.1 :
5 18.2 126 9.0 495 97 17.4 5.1 14.3 _
7 18.2 12.6 8.2
9 18.5 13.0 7.9 344 70 12.4 3.3 8.2
1 18.1 13.0 7.4
13 18.5 137 7.4 -
15  18.5 13.9 5.9 41 79 12.1 2.2 16.0- -
17 19.0 141 6.0
19 19.4 14.8 5.7 581 % . 17.2 2.2 15.2
R-54  16-0CT-84 1540 19.0 1 1.7 12.8  10.4 1271 22 27.0 4.9 15.3 -
3 1.8 148 9.3 _
5  17.4 15.9 8.4 477 90 11.6 29 -
7 1.3 16.1 8.3
9 17.8 16.5 8.1 4
11 18.0 17.3 6.9 345 62 10.6 2.0 7.4
13 8.1 17.5 6.8
15 18.3 18.7 5.4 313 53 11.2 1.8 1.4
17 18.4 1%.4 5.1
19 . 18.7 18.4 4.7 629 101 21.3 2.0 28.1
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BIOMONITORING; VERTICAL FLUX PROGRAM

VFYPROF (Vertical water coluan profiles of temp.,salinity,ciygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION  DATE TIHE DEPTH  DEPTH  TEMP  SALINITY OXYGEN PC PN PP CHLORD  SESTON
{a) {a) (€ (ppt)  (ag/1)  (ug/l)  fug/l)  {ug/ly  (ug/D)  {mg/l}
R-64  30-NOV-B4 1000 8.0 ! 11.0 14,3 10.9 395 b3 10.6 2.6 3.2
3 10.9 14.3 10.9
3 10.9 14.3 10.9 375 b3 10.4 2.1 4.7
7 10.9 14,3 '10.9
9 10.9 14,7 10.8 Ja7 63 10,2 2.3 ?.4
i1 1.0 14.8 10.4
13 11.0 14.9 10.7 239 43 8.9 {3 4.4
13 1.0 15.0 10.7
17 11.2 13.2 10.2 847 122 22.2 2.6 22.7
R-44  17-0EC-84 092 . 16,3 1 8.1 15.8 12.2 378 70 10.9 3.3 3.2
3 8.1 7.1 12.2
3 8.1 17.4 12,0 378 73 9.5 3.7 2.9
7 4.2 18.2 1.3
b 8.2 18.7 11,2 333 67 10.6 3.5 3.6
11 8.2 18.9 1.8
13 8.4 19.8 10,3 39 T4 11.1 3.t 3.8
15 8.4 20.4 7.4
15 3.1 22.1 8.9 7 68 14,5 2.5 7.6




BIOMONITORING; VERTICAL FLUX PROGRAM

VFXPROF (Vertical water colume profiles of temp.,salinity,oxygen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION DATE  TIME  DEPTH  DEPTH  TEMP  SALINITY OXYGEN  PC PN PP CHLORG  SESTON
(a} (a) {C) ippt)  (mg/1)  (ug/l}  (ug/l}  (ug/)  (ug/l)  (ag/l)
R-5%¢  19-FEB-85 0940 18,6 ! 1.5 13.5 142 101t 167 - 12,9 6.8 b.4
3 L2 140 142
4 1002 137 12.t 7.0 5.8
5 1.2 140 142
7 1.0 14,3 141
9 1.0 150 3.5 1380 26 20.2 12,0 114
11 1.0 155  13.0
12 1444 24 18.5 118 - 10.2
13 1.2 160 12,6 1444 224
15 1.2 160 12,6
17 1.5 165 124 1944 300 306 16.4  17.5
R-44  5-MAR-85 0918 18.0 l 6.2 117 18t 707 109 12,2 5.1 5.0
ki 5.8 16 14,2
5 55 1.7 (4.2
7 57  13.2 4.0 :
9 55  13.2 140 948 144 .5 8.1 8.4
1 4.9 3.9 13.6 1000 153 . 9.0 1.2
13 £3 148 132 1585 235 1.2 143
15 3.2 1.3 1.9 , -
17 3.0 1.9 1.6 9203 1176 110.0 367  85.8
R-64  1-APR-85 0940 17.7 1 9.1 0.2 13.0 1389 202 2.7  3L3 7.1
3 9.0 10.2  13.0 » :
5 8.8 10.1 12.8 1322 218 15.6° 34,0 5.6
7 8.8 10.2 12.8 : . :
9 1.5 121 12.1 1299 205 150  38.1 10.8
11 7.5 1.6 1041 1452 23 1.9 10,0 140
13 7.5 14,0 9.9
15 7.5 140 9.6 1578 240 187 4.6
R-44  {5-APR-B5 1015 17.7 1 14 136 132 12 27 133 9.2
3 11.1 13.6  13.6 .
5 10,9 4.6 13.5 1520 21 . 4 3T 12,30
7 10.9 43 133
9 103 145 132 1387 212 133 17 i
11 9.1 15.9 10.4 .
13 8.9  18.3 B.4 2448 386 22.8 548  20.4 -
15 8.6  18.5 8.3 R
17 8.4 189 - 7.9 M0 0.1 4.5

- 2210

34
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BIOMONITORING; VERTICAL FLUY PROGRAM
VFXPROF (Vertical water coluan profiles of tesp.,salinity,oxygen and particulates)

DISSOLVED

TOTAL  SAMPLE
STATION DATE  TINE  DEPTH  DEPTH  TEMP SALINITY OXYBEN  PC PN PP CHLORO  SESTON
(a) (a) € tppt)  lag/l)  (ug/) c(ug/l) (ug/l)  fug/l)  (ag/1)
R-64  30-APR-85 1035 17.7 L 6.7 124 11,0 1298 A3 1.0 . 131 19.0
I 163 124 11,0
5 164 129 10.8 :
5 1755 300 20.3 26,9 17.2
7152 4 9.3
9 12,0 20.7 5.9 1984 2% W0 123
o122 2.0 6.3
12 1033 173 1.3 1.7 4.3
13 124 2.1 6.3 -
15 122 2.1 63 937 189 1.1 105 19.4
15 124 2.2 5.3
R-54  B-MAY-85 1150 17.5 I 168 11,2 9.1 729 16 1.0 103 8.2
: T ibd {12 9.
4 162 1.2 8.8 852 3¢ 1.9 1.2 7.7
& 1S4 120 7.5
B 150 124 6.5 875 152 144 13.9 1.6
10 48 127 4.9
12 144 156 .9 an 44 150 8.3 10,0
4 140 140 3.7
1 . 138 182 3.7 855 164 20.0 7.8 15.6
R-64  27-MAY-85 0830 17.5 1 19.8 .92 97 182 6.1 5.6 7.8
2 19.8 7.9 -
4192 12, 7.50
b 191 7.35 :
8 18,9 6,30 451 81 9.8 2.8 2.4
10 18.5 . 5.34 _
1 403 Mm99 1.9 3.9
12 181 155 3.9
W15 162 227 339 83 1.7 40
16 1.4 168 1.9% 400 62 ., 13 2.0
R84 5-JUN-85 1745 17.0 1 a8 122 2008 35 36 365 8.4
2 2.8 122 8.5 :
405 12.4 7.3 97 183 160 128 T.i
& AL 130 6.8
8205 130 0 AT &7 18 162 5.6
10 195 148 3.0 ,
12 195 1.0 2.8 363 8 70.0 3.0
1.0 179 2.4 .
15 190 18.0 . 2.4 354 58 920 - 2.1 5.6
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TOMONITORING; VERTICAL FLUX PROSRAM

YFXPROF (Vertical water colusn profiles of tesp.,saiinity,oxyqen and particulates)

TOTAL  SAMPLE DISSOLVED
STATION  DATE  TINE  DEPTH  DEPTH  TEMP SALINITY OXYGEN  PC PN PP CHLORD  SESTON
(a} (a) (L) fppt)  lmg/1)  (ug/l)  (ug/1)  (ug/1)  {ug/l)  (mg/D)
R-54  18-JUN-85 1100 (7.0 L 236 13.2 9.1 1731 36 2B 148 20.6
RIS B | 9.1
4 2.9 135 B.3
4 2.8  13.8 8.0
8 2.5 140 1.2
10 2.6 142 5.0 980 166 15.4 6.8 b.b
12 22L& 14.8 3.7 492 139 18.9 3.6 9.7
1 2.8 157 1.9 715 133 1.5 .3 110
1 207 4t 0.9 406 109 12, 2.9 10.4
R-b4  25-JUN-85 1540 17.5 I 257 138 9.85 2080 337 0.3 158 24.8
7 243 13.0 9.40
4 M0 132 8.40
5 79 1n2 838
8 238 132 8.2 1% /T 1.9 9.2 7.7
0 135 133 450 '
2 2.4 140 305 751 73 .7 4.8 159
4 2.7 148 110 850 138 17.8 3.0 7.7
16 2.6 155 0.55 513 92 0.7 2.0 7.7




LONG-TERM BIDMONITORING PROGRAM: VERTICAL FLUY PROGRAM (VFYX)
VFXPROF (Vertical water column profiles of temperature,
salinity, oxygen, and particulates)

TOTAL SAMPLE DISSOLVED TOTAL  ACTIVE
STATION  DATE TIME DEPTH DEPTH TEMP CONDUCT SALINITY  OYYGEN SECCHI PC PN PP CHLORO CHLORD SESTON
: () (m) (€} {usho) {ppt) (ag/1) (a}  {ug/1) (ug/1) lug/l) {ug/l)  (ug/l} (ag/l)

R-54  11-JUL-83 1230 17.§ 0.5 25.4 228 8.3 1.3 1649 284 4.3 14,2 17.3

2 25,2 228 1.8

4 B 219 1.4

6 248 234 6.0 1401 252 22.9 3.7 8.4

8 W3 243 4.2

0 3.7 258 1.4

12 23.6 295 1.4 407 36 6.8 1.4 6.6

4 237 34 2.2 348 32 8.0 1.1 3.3

16 23.7 323 2.1 478 81 28.4 1.0 1.4
R-64  24-JUL-83 1045 17.3 0.5 27.0 241 8.8 L& 1812 330 30.0 17.9 14.7

2 %% M4 7.9

2.5 242 1.4

6 26.4 242 1387 240 26.0 14,1 14.9

8 262 243

19 255 299 383 108 14,2 3.9 10.3

12 248 33

14 245 3IH 433 7% 9.9 1.6 9.4

16 242 345 400 37 1.7 111
R-54  30-JUL-B83 1160 17.0 0.5 26,4 252 8.59 1.2 1393 304 25.8 14,1 9.8

2 2.1 231 8.50

4 2.0 23t 7.93

6 26.0 232 7.61

8 25.9 234 1.25 7667 143 18.1 - 10.4 8.3

10 25.6 268 4,33

12 253 283 3.35 434 76 11, 4.1 1.9

14 25.0 3N 81.50 412 82 12, 3.8 8.4

16 249 314 1.30 '

17 B0 37 1.23 420 B6 3.6 2.1 8.6
R-64  S-AUG-83 1015 17.5 0.5 25.5 244 8.9t 2.0 1738 302 22.5 18.9 11.4

2 2.4 283 8.68

§ 254 M4 8.43 o

6 256 25 1.05 1078 193 242 20.9 8.9

8 25.6 239 3.6t

10 23.6 263 4.88 _

12 255 2 3.77 682 118 15.3  10.0 10.3

4 23.2 3N 0.%90 518 11 1s.1 3.0 9.8

16 25.1 214 0.7 318 109 1b.6 3.1 10.4-
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFXPROF (Vertical water colusn profiles of temperature,
salintty, osygen, and particulates)

TOTAL SAMPLE DISSOLVED
STATION  DATE TINE DEPTH DEPTH TEMP CONDUCT SALINITY  OXYBEN SECCHI
{a) (=) {C} {umho} {ppt) (ag/1) (=)

PC

PN

PP

TOTAL

ACTIVE

CHLORD CHLORD SESTON

(ug/1) {ug/1) fug/l) (ug/1)

{ug/1}) (mg/1}

R-64  13-AUB-85 1100 17.9 0.5 127.1 250 .26 L9
2 2.8 230 7.3l
4 2.8 231 7.07
& 2.7 233 6.39
8 2.5 281 4.87
16 262 273 3.60
12 2.0 33 1.4t
14 26,0 341 1.47
16 26,0 " 354 1.84
R-64  20-AUG-BS 1020 1.5 0.3 26.2 253 6,74 1.8
2 2.2 753 6,70
4 2.2 294 6.54
6 261 2% 6.01
§ 26,1 243 3.23
10 26,0 288 2.47
12 25,9 33 1.12
14 25.7 389 0.85
15 25 370 0.84
R-64 17-SEPT-85 1000 17.5 0.5 22.7 13.5 8,72 2.0
2 22.8 15. 4 B.53
4 2.0 16.7 1.92
6 233 {7.6 - 6.63
8 2%35 17.4 7.23
0 23.7 18.0 nn
12 23.8 18.1 5.28
14 239 18.1 5.08
16 24.1 18.6 3.94
R-64 25-8EPT-83 1700 17.3 0.5 22.9 16.5 .7 A2
2 2% 16.5 1.67
4 229 16.5 1.34
6 22.9 16.3 1.23
8 22.9 17.0 6.42
10 23.0 17.0 6.09
12 3.4 ‘ 19.1 3.9
14 23.3 19.7 3.58
16 23.6 21.0 2.89
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1503

419
330
325

1044

751

a3
417

313
1184
1115

389

349

1

929
916
633
g19

1258

264

1B 2

78
32
bL}

191

139

116
83

§

245

235

122

116

135

183

186

129

127

209

20.1

16,0

11.8

16,5

180

13.9

12.5

1.4

23.3

13.5

—_ e N
« - »
O -0 =

9.6

e OO

1o

158

16,1

11.0
8.2

6.8

11.5
2.7
LY
0.3

L

1.3

7‘3

4.8

?.8

12,5
7-_3
3.3

2.7

1.3

12.4
8.2

9.2
1.3

9.9

2.2

8.4
1.1
1.2
1.4

19.4

106

1.4
9.8
15.2

4.8




LONG-TERM DIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFIPROF (Vertical water columsn profiles of temperature,
salinity, oxygen, and particulates)

TDTAL SAMPLE DISSOLVED TOTAL  ACTIVE
STATION  DATE TIMNE DEPTH DEPTH TEMP .CONDUCT SALINITY  OXYGEN SECCHI PC PN PP CHLORD CHLORO SESTON
' (s} (@) (€} {usho) {ppt) {ag/1} () (ug/l) fug/1) lug/l) (ug/1) (ug/l} (mg/l)
R-64 {-0CT-83 1030 17.0 0.5 21.% 16,9 9.0 2,1 1148 241 159 144 104 159
2 2L 17.0 9.09
4 .5 17.0 .01 1020 214 13.6  14.8 10,8 1l.6
6 216 17,1 8.78
8 2.8 17.1 7.31 94 117 123 10.4 7.2 14.8
10 22.0 18.2 6. 54
12 22.0 18.4 .26 691 122 11.9 3.1 3.4 17.2
14 22.2 18,7 3.65
16 22.4 19.6 4.52 1100 224 18,1 6.3 2.7 n.7
R-64 16-0CT-85 730 17.64 0.5 19.7 158 9.6 L3 973 137 (1.0 13.b 8.7 9.2
: 2 19.8 1,2 9.19 :
4 19.9 16.0 8.97 967 130 10,8 15.0 10,0 7.0
& 19.8 16,1 7.3t
8 19.9 18.2 6.49
10 20.0 18.6 5.78 409 62 8.7 3.2 2.3 8.8
12 20.2 19.2 5.04
14 20.5 19.9 4.13 414 0 %2 3.3 1.3 9.2
15 20.9 20.3 3.08 464 L3 3.3 .8 140
R-64  6-JAN-B6 1155 17.5 0.5 3.3 11.B 14.8 2.7 1293 175 173 ~ 12.4
’ 2 33 1.9 14.9 » )
4 3.3 12.0 14,4 S8 686 22.1 11.8
& 3.4 12.2 14.2
g 3.8 12,0 13.5 1104 131 16,6 1.3
10 41 13.8 12.9 896 138 14, 10.4.
12 42 14,0 12.3 '
143 13.5 12.3
: 16 43 13.3 12.2 914 138 15.2 14.0
Ne Chlorophyll data:sethods probles
6-17
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFXPROF (Vertical water colusn profiles of tesperature,
salinity, oxygen, and particulates)

TOTAL SAMPLE DISSOLVED TOTAL  ACTIVE
STATION  DATE TIME DEPTH DEPTH TEMP CONDUCT SALINITY  OXYGEN SECCHI PC PN PP CHLORD CHLORD SESTON

i) {a) (€} {fusho) {ppt) {ag/1) {a) {ug/1] (ug/1} lug/l} (ug/1} <(ug/l) (ag/l)

R-64 17-JAN-86 1200 18,0 0.3 2.5 130 14,64 41 1104 101 (3.2 1.8
2 9 13.0 15.46
4 2.3 13.1 13.41
6 2.2 13.3 15,35 1349 171 15.1 10.6
g 2.4 13.6 14,97
16 2.5 13.7 14,87 1253 183 15.0 10.8
12 27 13.9 14,38
14 2.7 14.0 14,20 1426 198 21.8 10.4
16 3o 14,6 13.86
6.3 3.0 14,6 13,83 1658 227 24.% 23.4
No Chlorophyll data:eethods problea
R-A4  27-FEB-B% 1000 18.0 0.5 2,2 174 4,8 3.0 (B0 197 9.4 3.3 2.5 4t
2 22 173 13.8 627 101 9.4 3.4 3.0 3.2
4 2.4 2% 13.3 )
6 5 27 13.3 .
g 2.7 25 13.2 842 126 10.5 5.5 a6 19
19 2.7 281 13.0
12 2.9 278 12.4
4 3.3 33 11.3 1134 138 16.9  10.6 8.8 10.4
16 3.3 33 1.0 1335 210 16,4 11.6 8.8
R-54  12-MAR-B6 1800 17.0 0.3 4.5 21 12.7 9% 158 12.4 T T 6.0 -
2 43 239 12.3 T
§ 43 29 12.5 1223 186 13.2 b.b
& 4.3 24 12.4
8§ 446 29 12.0 1232 189 12.5 5.3
0 46 237 1t.9
12 4, 268 1.4 1239 23 19.0 9.9
14 42 2N 1.4
‘ 16 3.6 300 0.1 1718 302 29.5 20.4
No Chlorophyll data:sasples lost in analysis . ;
R-64  28-MAR-86 845 18.0 0.5 8.2 177 12.2 1.8 1177 183 5.2 12,0 10,9 9.5
2 81 17?7 12.4
4 8.1 178 12.0 1204 207 15.7 15,6 144 9.4
& 7.8 188 1.6 ‘ _
8 646 232 10.7 1113 189 15.4 17,7 16,2 113
10 6.1 250 ' 10.3 :
12 61 8 10.2 1330 207 21,9 20.9 8.9 180
14 50 253 10.2
16 5.8 263 10.0 -
17 3.8 247 10.0 2133 439 46,8 28,1  23.2 8.8




LONG-TERM BIGMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)

VFIPROF (Vertical water coluan profiles of temperature,

salinity, oxygen, and particulates)

TOTAL SAMPLE DISSOLVED TOTAL  ACTIVE
STATION  DATE TIME DEPTH DEPTH TEMP CONDUCT SALINITY OXYGEN SECCHI PC PN PP CHLORD CHLORD SESTON
' {s} {m) {€)  (uaho) {ppt! {ag/1) ta)  lug/1) lug/ly lug/1) {ug/l) (ug/l) {ag/l)

R-64 14-APR-86 930 17.5 0.3 (L.t 159 12,3 2.0 1543 214 0.6 196 18,5 8.2

2 10,5 164 12.1

4 10,3 178 1.7 1321 226 12.3  19.8 18,5 112

& 10,1 183 1.0

8 9.8 2% 8.0 2174 342 19.6 343 344 14,0

10 2.5 302 7.2

12 9.9 308 7.0 1786 294 15.7 242 20.2 13.2

14 9.8 325 8.4 '

6 9.9 3 6.4 2005 328 2.7 248 1B.5 27.9
R-64  29-APR-36 935  1B.0 0.5 3.5 159 123 2.5 1237 16 9.8 1.1 105 8.4

2 155 197 12.0

4 34 1% 1.4 1136 60 104 1L3 8.1

& 1.9 210 10.2

8 1.3 222 9.4 1z 174 110 1.1 1.3 9.3

10 1.4 264 8.7

12 11.4 263 5.3 1438 218 4.1 18.2 16,0 137

4 11.2 281 4.8

16 11,2 295 3.9

17 1.2 30t 3.4 1618 240 17.3 17,2 18,1 18.4
R-64  5-MAY-B4 930 14,3 0.5 13.8 10.4 10.2 2.7 3347 697 9.2 7.1 7.1 8.2

2 13.8 10.4 10.2

4§ 13.4 10,5 10.1 10.4 8.3 8.4 4.2

6 12.8 12.5 8.4

8 127 13.4 8.3 1024 135 10.8 10.5 10,3 5.4~

10 12.4 4.5 1.3

12 12.4 14,6 1.3 1206 174 1.6 15,0 147 5.8

1.9 16,9 3.7

16 11.8 17.7 3.2 2339 335 16,9 25.8 M4 100
R-54  14-MAY-B6 1545 18.0 0.5 16.8 194 9.4 3.5 879 103 46.4.5.5 3.6 L2

2 168 193 9.7 : '

i 158 197 9.3

6 166 200 9.1 361 76 5.0 8,0 3.8 0.7

8 159 213 8.7

10 15,3 2% 7.6 378 80 5.3 3.4 3.2 s

12 186 201 4.7

14 1.0 259 3.3 213 310 203 30,0 30.2 5.9

16 13.4 278 40 1203 180 14.4 1.3 15.6 3.4
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LONG-TERM BIGMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFXPROF (Vertical water coluan profiles of teasperature,
salinity, axygen, and particulates)

TOTAL SAMPLE DISSBLVED TOTAL  ACTIVE
STATION  DATE TINE DEPTH DEPTH TEMP CONDUCT SALINITY OXYBEN SECCHI PC PN PP CHLORO CHLDRO SESTON

ta) &) {C)  {usho) {ppt) (ag/1} {g) lug/1} lug/1) lug/1) (ug/l) {ug/l) (mg/l)

R-64 - 19-MAY-B6 0925 17.3 0.5 (9.9 10.2 1.6 2.6 1755 203 10.0 t0.1 163 8.8
2 18.8 10.2 1.8
4 18.8 10.3 1.8
b 18.5 10.5 1.7 84 118 6.4 - B.0 B.0 1.4
§ 19.8 10.5 1.3
10 16.2 1.5 8.9 759 104 6.5 1.3 7.2 4.6
12 15.8 12.3 6.8
14 14,2 14.5 3.0 1526 188 1.2 15.9 150 9.3
13,9 18.2 1.1 2080 221 11,3 196 18,5 4.2
R-54  3-JUNE-B& 738 7.0 0.3 20,2 20§ 61 2.0 8BS0 175 12.3 3.0 4.0 3.7
220,30 20 6.1
4 Me 212 6.4 793 151 123 3.0 .2 23
6 20,4 21 6.1
g8 205 213 6.0
10 1%.6 2% 4.8 684 137 123 4.3 3B 23
12 166 336 2.3
14 164 339 2.3 987 141 6.8 3.5 2,3 2.0
16 16,2 340 2.2 1273 205 26.2 4,8 2.7 224
R-64 12-JUNE-B6 825 18.3 0.5 2386 209 1.6 1.3 NI 213 13.9 103 8.2 0.8
2 2. 207 1.7
§ 3.4 200 1.3 1002 194 i1 120 10.3 0.8
6 230 23 1.1
8 2.1 23 3.2 .
10 19.8 272 2.4 1063 193 10.8 4.4 .3 0.2
12 18.9 288 1.7
14 18.3 304 1.4 331 86 7.1 2.5 .9 0.5
16 18.1 314 .4
17.3 181 314 1.3 9 79 5.8 t.8 .4 1t
R-64  14-JUNE-86 805 17.0 0.3 24,4 209 7.3 2.7 1086 218 15.0 8.4 6.7 5.4
' 2 2.4 210 1.4 : . .
4 244 209 7.4 1023 208 (3.1 8.7 7.1 L1
6 .4 210 18]
8 3.7 233 3.6
9 2.7 25 3.4 899 181. 13.14 9.2 1.6 L6
10 21,8 239 2.3 '
12 2.3 283 .4 644 120 10.5 3.2 2.4 0.9
4 20,3 287 1.3 : :
16 9.6 314 0.4 330 39 5.9 1.5 0.9 1.0
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LONG-TERH BIOMONITORING PROGRAM: VERTICAL FLUY PROBRAR (VFY)
VFIPROF (Vertical water colusn profiles of temperature,
salinity, axygen, and particulates)

TOTAL SAMPLE DISSOLVED
STATION ~ DATE TIME DEPTH DEPTH TEMP CONDUCT SALINITY  GXYGEN SECCHI

PC
) (m) {C) {ushg) {ppt) {ag/1) (e} (ug/1) (ug/l) (ug/1} lug/I)

PN

PP

TOTAL

ACTIVE

CHLORD CHLORC SESTON
(ug/l) (ag/)

R-64  Z4-JUNE-B6 1110 17.0 0.

3 WSO 9.7 L%
2243 22 9.3
4 242 22 9.0
& 2.0 229 8.1
8 3.3 244 6.1
10 22,0 274 1.8
2 2.2 244 0.4
14 20,5 302 0.1
15.5 20,4 303 0.0
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i

363
231
631
618

332

293

144
122

11

23.1

20.4

13.8

1.9

19.9

9.2
2.3
1.3

0.7

4.4

6.0

3.9

9.9



H BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFY)
{Vertical water coluan profiles of teaperature,
sallnity, oxyqen, and particulates)

LONG~TER
VFAFROF

TOTAL SAMPLE DISSOLVED SECCHI TOTAL ACTIVE
STATION  DATE  TINE DEPTH DEPTH  TEMP CONDUCT SALINITY OXYBEN  DISC  PC PN PP CHLORD CHLORG SESTCNM

{(a) ) {C)  (usha) (ppt) {sg/1} (a)  lug/l) {ug/l) {ug/1) iug/l) (ug/l} (ag/l)

DARESBCH {1-Jul-85 1400 9.8 0.3 25.9 227 8.4 1.6 1771 263 24,3 13.2 8.4
2 2% ;7 B.4
§ I\ 1.7 1837 284 23.6 15 10.3
5 249 29 4.9 1661 274 32,4 14 12.0
8 4.9 230 6.3 1380 239 26.4 3 1.0
T Ha 232 3.3 12810 202 27.%6 . i2.4
DARESBCH 24-Jul-85 836 10.0 0.5 261 239 b.t 1.8 1172 218 29.6 107 26.6
2 %1 73 5.4 1239 284 30.0 11.8 25.4
§ 2.0 238 6.3 1243 241 27,0 il.4 23.8
6 26,2 238 6.3 102 196 33.0 1L
8 26,2 238 6.4 e 210 1.0 10.5
DARESBCH 30-Jul-85 1006 9.5 0.3 25,2 251 .89 L3 1330 267 27.% 14,4 14.4
2 4.1 250 7.64 1334 285 30.3 13.8 13.3
4 26,0 230 7.47 1145 234 29.7 12.3 10.8
6 2.0 230 7.34 131 238 30.9 1.7 14.4
8 .0 230 7.30 1404 249 30.3 1L.9 16.6
DARESBCH 03-Aug-85 830 10,0 0.3 25.6 238 7.42 1.4 1889 386 30.3 23.7 1.3
2 k.7 238 7.57 1414 323 32.0 253
4 2.7 238 7.57 o
& 2%.7 238 7.48 1489 317 4.0 2l.1
8 26 M 6,34 1013 227 7.9 113 13.8
9 8.6 230 6.21 1090 228 30.3 4.4 18.9
DARESBCH 13-fug-835 843 (0.0 0.3  27.1 24 7.19 1.4 2342 421 40.4 27.5 13.3
2 7.0 M L] 1682 299 27,2 147 11.9
4 26,9 2% 6.71 124 235 25.3 10.6 12.6
& 26,9 24 6,43 1017 193 24,0 8.8 1t.3
8 2.8 2147 6.31
9 2.7 IV 6.06 732 133 19.4 4.9 10.3
DARESBCH 21-Aug~85 1453 10.0 0.3 25.8 244 1.20 1.2 3720 782 5B.4  40.3 23.7
2 B9 4 1.20
4 260 244 7.24 3215 beB  57.9  60.6 23.0
& 26,0 244 7.2 3043 611 49,0 33.8 28.2
8 261 244 7.20 2930 518 45.0  4b.2 25.6
§ 26,0 244 7.20 2811 542 35,0 48.4 27.8
DARESBCH 17-5ep-B5 B30 9.5 0.5  22.4 13.0 7.35 1.6 1028 187 27.1 13.9 147 13.1
2 13.0 1,52 :
4 224 15.0 7.3 973 178 5.5 12,9 th.o 123
& 22,4 5.0 7.44 B9 167 22,2 12.4 12.3
8 2.0 16.2 4.33 1167 181 29.6 12.4 J 0 17.4
8.3 37159 10,3 150

23.2 16.3 $.24 1417 220
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFYX)

VFAPROF {Vertical water caluan profiles of teaperature,
salinity, oxygen, and particulates)

TOTAL SAMPLE

{al ) {C}  {usho)

_ GISSOLVED SECCHE
STATION  DATE  TIME DEPTH DEPTH TEMP CONDUCT SALINITY OXYGEN

{ppt} {ag/1}

Disc  PC

PN

PP

TOTAL ACTIVE
CHLORG CHLORD SESTON
{a)  {ug/l) iug/l) lug/ly fugil) {ug/l} lag/i)

DARESBCH 25-Sep-83 1820 10.2 0,

~3 D - e PN

r3 3R RD RN

(XSS R ] :'J 2
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s O~ O O~ O ba
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wn
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No Chlorophyll data:aethods problea
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10.0
8.8
13.3

9.6

10.9
12.0
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X

LONG-TERK BIOMONITORING PROGRAM:

salinity,

TIHE

VERTICAL FLUX PROGRAM (VFN)
VFIPROF (Vertical mater coluen profiles of temperature,
oxygen, and particulates)

TOTAL SAMPLE
DEPTH DEPTH

DISSOLVED SECCHI
TEMP COMDUCT SALINITY OXYBEN

D1ISC

PC

PN

PP

TOTAL

......

ALTIVE

CHLORD CHLORD SESTON

UARESBCH 28-MAR-84

DARESBCH 14-APR-85

DARESBCH 29-APR-84

DARESBCH 5-MAY-BS

DARESBCH 14-MAY-BS

DARESBCH 19-MAY-B4

DARESBCH 28-MAY-34 DATA NOT YET AVAILABLE

(a) {g} (€0 (usha)  (ppt) (ag/l) {a)  {ug/l) tug/l} (ug/l} (lug/l) lug/l) tmg/i}
013 10.3 0.5 8.4 175 2.2 2.0 1136 177 139 137 1.6 47
2 8.2 175 2.1 1168 178 13.0 14,5 151 8.2
] 8.1 178 11.9 1367 218 16,0 15.5 {3.1 9.0
& 8.1 i85 11.8 12531 196 18.2 8.0 23.3 {13
8 8.0 188 1.6
9.5 7.3 01 10.8 1439 250 24,4 21,2 it.4 133
1w 9.3 0.5 1.2 153 12.4 1.9 1383 217 . 16.8
2 10.9 154 12.4 1582 203 . 16.8
i 10,4 154 12.5
6 1.4 153 12.1 1600 283 ii. 20,3 19.3 13.2
8 8.5 240 6.3 1840 284 19,0 32.0 29.4 23.2
9 8.4 245 6.1 2822 47t 20,5 3.3 32.8 20.8
1038 1.0 0.5 142 131 12.7 1.8 1431 182 9.2 1.4 11,8 10.0
2 137 154 12.7
4§ 151 189 1.6 1357 1% 0.6 143 13.9  10.0
5 1.0 197 9.1 1616 236 13.0 24,4 22.7 2.8
8 1.2 254 3.3 2937 333 3.7 M.b 3.9 9.4
1.2 239 3.3 2044 263 15,4 26,9 23.3 28.%
1236 10,4 0.5 13.9 10.7 .9 1704 203 13.6 14.7 147 9.4
.0 14.0 10.7 .
43  13.4 10.8 2202 254 -17.8 24,0 25.2 8.6
6.9  12.9 7.1 1477 187 12,9 17.0 16.4 4.4
8.1 12.3 . 5.9 A7 16 11,8 30.6 3.1 12,8
19,0 12,1 3.4 3968 471 21,4 49,2 48.7 12,4
1345 1.7 0.3 168 197 9.6 3.1 1246 136 Bb6 83 85 2.4
2 168 19 3.7 1199 130 83 8.0 8.4 2.2
4 168 197 9.4 1223 133 87 88 9.2 3.0
6 163 206 8.4 1225 137 %6 1.4 14 2.4
§ 15.3 27 8.3
9.5 5.0 228 6.9 3348 469 29.5 52.7 3b.5 12.4
1620 10,0 0.3 19,0 0.1 1.t 3.0 1605 119 %3 7. 7.1 L0
2 18.8 10.2 11.2 1031 119 5.6 7.4 7.6 1.4
4 19.8 1.0 11.4
& 163 10.7 9.2 1739 23 7.3 194 1.3 40
8 15.9 10.9 8.4 1653 188 10,0 16.9 168 3.3
9 15.% 10.8 7.9 - 33235 3B 11,9 345 9.0
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LONG-TERM BIOWONITORING PROGRAM: VERTICAL FLUX PROGRAM {VFY)
VFXPROF (Vertical water coluan profiies of teaperature,
salinity, oxygen, and particulates)

TOTAL SAMPLE

_ DISSOLVED SECCHI
STATION ~ DATE  TIME DEPTH DEPTH TEMP CONDUCT SALINITY OXYBEN

TOTAL ACTIVE

DIsC  PC PN PP CHLORO CHLORO SESTON
(al is) (C)  {usho)  {ppt} (e} fug/l) tug/l) lug/1) tug/l) (ug/1) lag/i}
DARESBCH 3-JUNE-B6 930 100 0.5 20,80 193 1.5 1% 234 207 82 1.1 L.
2 00 192 1242 236 18.7 4.7
4 2,90 192 1262 246 18,6 B.1 6.6 4.8
6 2100 192
8 21.00 192 15y 17 g0 79 89 53
¥ 21,00 192 1192 26 2.6 8.0 81 T
DARESBCH 12-JUNE-86 1055 9.0 0.5 242 212 8.4 2.0 113 W05 . 9.8 1.9 0.7
YA TY 7.8 1302 233 12,6 1t.4 9.2 L2
i .7 U7 7.1 1064 206 3.4 11,0 7.9 0.7
6 .4 2 LN B9 179 1.6 B3 4.4 1.2
B 21,4 245 3.3 648 116 1.7 43 26 23
DARESBCH 15-JUNE-B4 1013 10,0 1 243 214 6.9 L.y 1470 282 15.2 3.2 10.5 1.8
2 44 23 5.9
4 .4 24 6.7 1351 270 13,3 12,8 16,3 2.0
& A3 W 4.4 1164 254 164 7.3 68 1.3
8 2.6 280 t.4 1185 244 17,1 5.2 L8 Ldi
Y 2.9 24 0.8 1021 192 11?9 43 3.0 2.9
DARESBCH 24-JUNE-86 1414 10.4 0.5 244 217 8.5 1.4 2316 456 369 221 20,2 9.00
2 W2 7 8.3 ,
1 4.2 s 7.8 1263 26t 219 1.0 %7 8.00
6 BT 230 3.3 93 203 19,1 4.8 5.0 10.90
g 424 3. 80 194 21,8 3.7 4.1 11,50
8.3 2.0 M4 3.0 1083 192 22,6 3.3 4.0 11.10
DARESBHC 1-JULY-B& 900  10.8 0.5  24.1 204 8.9 1.2 . 4.7
2 4.2 23 8.0 - “y 9.6
4 U3 23 7.9 9.4
& 2.3 203 7.9
8 2.3 203 1.7 1.5  10.8
7.3 4.1 2 4.7 1.3 47
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Appendix Table 7

LONG-TERM BIOMONITORING PROBRAM: VERTICAL FLUX
VFYSEDS (description of particles in the surface | ca of the sedisent coluan)

. TOTAL
STATION  DATE PC PN PP CHLORD
{1 %) ) {ng/82)

TOM PT  23-JULY-84  3.39 0.43  0.09%  78.4
30-JULY-84  3.67 0.47  0.083 67.8
07-AUG-B4 3.53 0.44  0.078 76.8
14-AUG-84 3.83 0.40  0.073 70.8
22-AUB-BA 3.83 0.49  0.089 73.8
30-AUG-B4 3.28 0.41  0.077 52.7

R-78 17-5EPT-B4 :
24-SEPT-B4  3.05 0.32 0,087 2.6
B

04-0CT-84 3 0.37  0.078 .2
16-0CT-84
Jo-NDv-B4 .83 0.14  0.053 28,5

1
17-DEC-B4 .49 0.37  0.122 34.5
19-FEB-BS 3.65 0.38  0.085 48.5
S-HAR~85 3.28 0.43  0.101 §7.7
1~APR-B5 3.63 0.42  0.101  228.4
15-APR-BS 2.73 0.2 0.061 84.0
7-MAY-85
27-HAY-B5 3.65 0.32  0.061 44.9
S-JUNE-BD 4.12 0.47  0.13  153.0
18-JUNE-BS 4.1} 0.42  0.100 1640
27-JUNE-BD  3.83 0.48  0.087  104.0

R-b4 23-JuULy-84 3.1t 0.43  0.659 78.4
I-JuLv-84 2,74 0.34  0.048 11.7
7-8U5-84 3.00 0.37  0.054 76.8
14-AUG-B4 3.62 0,50  0.060 3.9

22-AUG-84 3.78 0.51  0.064 64.0
J0-AUS-B4 2.91 0.4 0.050 51.2
17-SEPT-B4 '
24-SEPT-B4 3,09 0.3 0.062 22.4
4-0CT-54 2.8 0.30  0.051 2.3
30-NDV-B4 2.52 0.31  0.055 30.5
17-DEC-B4 1.89 0.3%  0.059 29,8
19-FEB-85 2.88 0.44  0.06b 41.8
J-MAR-B5 1.42 6.4%  0.073 9.3
1-APR-85 3.9 0.39  0.055 134.B
15-RPR-85 2.6b 0,34 0,056  216.8
30-APR-85 2.66 0.34  0.057  273.%
8-MAY-85 3.64 0.48 0,081  198.0
27-MRY-835 2.74 0.36 0,055  13B.2

3-JUN-85 2.88 .38 0,068 166.4
18-JUK-85 2.92 0,39 0,063 1713
23-JUN-85 3.60 0.47 0,078  128.5
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX
VFISEDS (Description of particles in the surface | ca
of the sedisent column)

: TOTAL  ACTIVE
STATION  DATE PC PN PP CHLORD  CHLORD

1) {1} {X) - (ng/u2) {ng/a2)
R-64  11-JULY-BS 2.% 0.39  0.087 159
R-64  24-JULY-85 2.52 0.36  0.042 115
R-64  30-JULY-B3 2.92 0.32  0.043 159
R-64  5-AUG-BS 3.12 0.33  0.045 131
R-b64 ~ 13-AG-BS 2.483 0.31  0.042 114
R-4% - 20-AUG-85 2.98 0.34  0.040 143
R-64  17-5EPT-B5 2.73 0.3 0.048 129 98.2
R-64  25-5EPT-8Y 2.55 0.33  0.046 115 47.8
R-64  1-0CT-B5 2.20 0.2  0.042 13 47.8
R-b4  16-DCT-B3 .72 0.3%  0.062 116 15.8
R-b64  6-JAN-Bb 2.78 0.34  0.061
R-64  17-3AN-Bb n 0.33 0,082
R-84  27-FEB-8b 2.56 0.26  0.04 244 187
R-64  12-MWAR-84 2.58 0.32  0.049 210 87.2
R-b64  28-MAR-B 2.69 0.35 - 0.058 224 112
R-64  14-APR-Bb 3.05 0.41  0.071
R-64  29-APR-B4 2.60 0.33  0.049 153 62,8
R-64  14-MAY-BA YR 0.3t 0,088 158 67.3
R-b4  19-MAY-<Bb 3.64 0.42.  0.068 309 128
R-64  26-MAY-84 2.31 0.32  0.055 224 102
R-64 - 3-JUNE-Bb 3.2 0.41  0.069 233 108
R-64  12-JUNE-BS 3.25 0.38  0.081 139 65.8
R-64  16-JUNE-85 .82 0.34  0.056 218 89.7
R-64  24-JUNE-BS 3.33 0.4 244 B83.7
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LONG-TERM BIOMONITORING PROSRAM: VERTICAL FLUX
VEXSEDS (description of particles in the surface { cm of the sediment coluan)

TOTAL  ACTIVE
STATION  DATE PC PN PP CHLORD  CHLORO

{1 n (X} {ng/n2) (ng/a2)

DARESBCH 11-JUL-85 3.52 0.43  0.054 1He
DARESBCH 23-JUL-85 3,63 0.4 0.062 104

DARESBCH 30-JUL-85 3.26 0.38  0.056 130

DARESBCH 05-AUG-B5 4.01 0.33  0.070 121

DARESBCH 13-AUG-85 3.78 0.4  0.059 130
DARESBCH 21-AUB-85 .79 0.57  0.080 110
DARESBCH 17-5EP-85 3.63 0.48  0.068 118 42.5
DARESBUH 25-SEP-BS 3.27 0.28  0.064 131 42.3
DARESBCH 01-DCT-85 3.72 0.54  0.063 131 37.1
DARESRCH 16-OCT-BS 4,02 0.50  0.07t 125 5.4
DARESBCH 06-JAN-B6 3.50 0.4 0.085

DARESBCH 17-JAN-Bb 3.69 0.4  0.071

DARESBCH 27-FEB-Bb 3.83 0.47  0.672 193 87.2
DARESBCH 12-MAR-Bb 3.18 0.40 ~ 0.075 259 112
DARESBCH 28-MAR-B86 3.59 0.4 0.074 236 100
DARESBCH 14-APR-B6 3.68 0.46 0,070

DARESBCH 29-APR-B5 3,50 0.45  0.063 189 71.8
DARESBEH 14-MRY-Bb 3.7 0.46  0.085

DARESBCH 19-MAY-B6 3.80 0.46 0.0 256 114
DARESBCH 78-MAY-Bb 3.83 0.47 0,077 213 R9.7
DARESBCH 3-JUNE-86 3.67 0.44 0,077 222 138
DARESBCH 12-JUNE-B6  3.20 0.3%  0.066 206 102
DARESBCH 16-JUNE-B6  3.85 0.48  0.0B5 233 114
DRRESBCH 24-JUNE-B6  3.48 0.41 174 59.8
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Appendix Table 8

LONE-TERM BIOMONITORIKG PROGRAN;VERLONG-TERM BIOMONITORING PROGRAM;VERTICAL FLUY PROGRANM
VFXDEPD {deposition rate of particuVFIDEPD (deposition rate of particulate to the top of the sediment trap cup at deploysent depthi

!
DATE TIME DATE TIME - DATE TIME DATE TIME TOTAL TOTAL CUP i
STATIDN DEPLOY DEPLDY RETRVE RETRVESTATION DEPLOY DEPLDY RETRVE RETRVE TIME DEPTH DEPTH SESTON  PC PN PP CHLDRD
{days) (s} {a) (g/m2/d)(mg/u2/d} (ng/u2/d} (ng/u2/d) (ng/a2/d) i
TOM.PT 23-JULY- 1315 30JULY-8 1455 TOM.PT Z3-JULY- 1315 30JULY-B 1435 7.1 15,5 4.2 164 B3¢ . 125 29 6.9 |
: 7.4 155 4.2 1B.3 941 130 28 1.7
.1 155 42 1.0 49 68 16 3.3
7.4 155 42 125 635 94 17 5.2
7.1 155 42 B 1064 147 39 10.4
7.1 15,5 42 2.4 1185 158 40 1.1
7.1 15,8 42 251 1164 158 39 9.5
Lty 42 283 1145 143 40 8.4
7.1 155 4.2 352.0 17648 2366 368 82,6
7.1 185 42 427.0 20802 2192 b1 98.5
7.1 15,5 4.2 376.9 18673 2556 412 93.2
TOM.PT 30-JULY~ 1516 7-AUG-B4 1100 TOM.PT 30-JULY- 1510 7-AUB-BA {100 7.9 160 4.7 8.4 865 82 13 2.7
. 7.9 16,6 47 8.7 454 it 16 .
7.9 160 9.7 17.9 368 140 30 3.4
7.9 160 9.7 20.0 903 121 31 8.7
7.9 160 148 32,9 14210 1899 326 58. 1
7.9 160 14,B 285.8 14150 1895 321 1.8
TOM.PT 7-RUG-B4 1100 14-AUB-B 1030 TOM.PT 7-AUG-84 1100 14-AUB-B 1036 7.0 16.2 4.9 8.7 689 106 19 2.2
7.0 162 4.9  10.5 714 104 2 2.8
7.0 162 9.9 13.8 756 107 21 3.2
7.0 16,2 9.9 13.0 725 25 21 3.1
7.6 16,2 15.0  209.7 10390 1402 220 26.7
7.6 16,2 15.0 192.% 9871 1328 212 23.9
TOA.PT 14-AUG-B 1045 Z2-AUB-8 1200 YOW.PT 14-RUG-B ivid 22-RUL-3 1200 B.1 162 4.9 15,5 1012 134 3 4.2
8.1 162 49 5.4 1025 144 31 3.4
8.1 162 9.9 17.8 692 99 35 3.2
B.1 16,2 9.9 163 687 97 20 3.0
8.1 16,2 5.0 283,7 12829 1791 282 3.4
8.1 162 15,0 27,7 12759 1783 261 1.0
TOM.PT 22-AUB-8 1200 30-AUG-B 1113 TOM.PT 22-AUG-B 1200 30-AUG-8 1113 8.0 15.4 2.5 10.7 949 163 25 3.6
8.6 154 2.5  10.5 923 156 29 2.
8.0 15.4 7.8 19.9 1018 153 2 2.7
g.¢ 15.4 7.8 22,0 1031 153 27 2.7
8.0 154 13.5 310.2 15981 2097 346 21.0
8.0 15,4 135 344.9 14139 2111 343 28.6




LONG-TERM :BIOMONITORING PROGRAM; VERTICAL FLUX PROGRAM
VFXDEPD {deposition rate of particulate to the top of the sediment trap cup at deploysent depth)

DATE TIME DATE TIME TRAP SESTON PC PN PP CHLORD
STATION DEPLOY DEPLOY RETRVE RETRVE VOL = CONC CORC CONC CONC CONC
(1} (ag/1} {ug/1}  (ug/1} {ug/l}  {(ug/l)

TDM.PT 23-JULY- 1315 3J0JULY-B 1435 0 131 6679 1000 231 545
9 154 7848 1082 6 64T
0 173 7414 1079 249 52,2
0 206 10753 1343 5 Bald
0 187 8583 1190 314 83.B

.8 223 10009 1338 338 94,2
1 394 18279 2475 bl6  189.7
i 442 178%0 2237 629  130.8
5 2518 126398 16923 2631 991.2
5 3035 - 150492 20198 3338 T12.5
B 4380 217025 29710 4790 1106.7

TOM.PT 30-JULY- 1510 7-AUG-B4 1100 2.2 138 14233 1348 212 43.9
2.2 141 8045 1163 358 G4

2.2 292 161114 2282 490  50.0

2.7 284 12231 1636 419 118.0

3.2 3490 158478 21174 3640  b48.1

- .2 3225 199793 21398 3620  697.4

TOM.PT 7-AUG-B4 1100 14-AUG-B 1030 2.4 115 131 1409 26 28.8
2.4 142 9695 1409 291 35.6
2.0 216 11828 1672 329 50.7
2.3 182 10144 1329 292 440
2.8 2365 117186 15813 2477 300.8
2.4 2555 131282 174635 2819 317.7

TOR.PT 14-AUG-B 1045 22-AUS-8 1200 4.8 119 7769 1184 06 I3
4.x 124 ga26 1239 269 37T
4.0 164 6378 913 22 29.2
4.4 138 5824 B8 86 25.1
4.4 210 106702 14895 2346 263.2
4.4 2275 106B41 14947 2188 259.4
TOM.PT 2Z-AUG-B 1200 30-AUG-B 1113 4.0 97 8613 1474 23t 325
4.0 95 8379 1416 263 254
4.0 181 9236 1389 26 24.4
4.0 200 9336 1402 244 24,3
£,0  2BI5  H4S014 19024 3144 244.9
£.0 3130 146452 19158 3108 259.4
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LONG-TERM BIDMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFXDEPD (Deposition rate of particulates to the top of the sediament trap cup at deplaysent depth)

DATE  TIME DATE TIME TOTAL TOTAL CUP
STATIDN DEPLDY DEPLDY RETRVE RETRVE TINE DEPTH DEPTH SESTON PC PR PP CHLORD

{days) (a) (&) (g/a2/d}{mg/s2/d) (mg/e2/d){mg/a2/d){sg/a2/d)

R-78 17-GEPT-84 21:00 24-SEPT-B4 12:30 6.7 15.2 3.7  10.1 786 130 29 7.3
6.7 3.7 10,9 ni 15 2 1.4
.7 B.5 163 1067 150 40 8.8
6.7 8.5 I1n7 1185 175 39 8.2
6.7 13.4  289.4 13440 1849 306 29.6
b.7 13.4  319.7 12838 1929 39t 35.0
R-78 24-SEPT-B4 12:30 4-DCT-BA  14:00 10.1 15.2 3.7  2b.é 986 129 37 3.7
10.1 3.7 28,2 1052 140 L 1] 1.6
10.1 8.5 3.9 1577 208 b1 3.3
10.1 B.5 417 1619 219 63 5.7
10.1 13.4  445.8 17972 239 47 31.3
10.1 13.4 4016 13730 2011 397 5.4
R-78  4-0CT-B4 1400 16-DCT-B4 12:30 11.9 15.8 4.4  10.1 424 bt 16 2.3
e 11.9 4.4 9.9 318 I} 19 2.3
1.9 9.1 22.8 909 148 3b 3.8
11.9 9.t 20.8 946 145 33 4.0
11.9 14.0  280.6 H1774 1425 403 .
11.9 14,0 293.5 11469 1490 391 21,2
R-78 30-NDV-B4 12,30 17-DEC-B4 12:30 17.0 14.3 4.8 8.6 304 75 10 1.7
17.0 4.8 8.2 442 b4 16 1.6
17.0 7.3 2.4 get 114 B a1
17.0 9.5 20.3 879 115 34 2.3
17.0 14,4 244,1 163% 3830 37 %.2
17.0 14.4  250.5 9852 1243 344 17.4
R-768 19-FEB-85 1345 5-MAR-85 1200 14.0 17.4 5.9 3.3 g1 122 12 8.6
14,0 2.9 5.3 696 128 12 1.7
14,0 16.7 1.4 . gB2 130 19 7.1
14.0 10.7  10.2 828 122 18 6.2
14.0 15.6  226.7 11894 1561 300 44.5
14.0 15.6  223.2 11251 1464 296 43.8
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LONG-TERM BIDNONITORING PROGRAM: VERTICAL FLUX PROGRAN (VFX)
VFXDEPD (Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

DATE  TIME DATE  TIME TRAP SESTON PC PN PP CHLORD
STATION DEPLOY DEPLOY RETRVE RETRVE VOL  CONC CONC CONC CONC CONC

; ) (ag/1) lug/) fwg/l) fug/l)  (ug/D)

R-78 17-SEPT-B4 21:00 24-SEPT-BA 12:30 4.0 - 77 5962 282 220 5.6

4.0 76 5436 875 191 558

— 4.0 124 B0BS 1139 300 66,9
4.0 134 B985 1329 297 2.4

40 2194 101851 14016 3837 224.5

. 0 UH 97321 123 4478 283.3
R-78 24-SEPT-BA 12:30° A-DCT-84 14:00 4.0 . 305 11309 1483 £21  &2.5
o _ 4.0 mn 12061 1604 w0 7.9
o 4.0 412 18087 pALH 704 50.9
4.0 478 18570 2507 718 65.4

4,0 5112 206110 27517 7418 I0B.5

— 4,0 4606 157456 23060 6843  291.5
R-78  4-0CT-B4 1400 16-0CT-B4 12:30 4.0 137 9763 893 214 316

— e e i1 132 6842 W7 233 3.0
40 30 12378 2019 487 32.3

§.0 283 12881 1971 $30 545

4,0 3820 160256 19392 3489 276.9
- 4,0 399 156107 20278 331%  288.6

 R-78 30-NDV-B4 12,30 17-DEC-B4 12:30

4.0 167 9812 1448 187 338

— 4.0 158 8560 1240 317 3.2
4.0 396 17064 2212 649 AL.4

§.0 394 17029 1232 633 44,9

_ 40 4730 J20266 74610 6342 162.0
‘ 1,0 4B 190922 24087 6617  33B.0
R-78 19-FEB-BS 1345 5-MAR-B3 1200 4.0 84 13367 1940 194 137.0

P 4.0 84 11072 2039 1%  122.0
4.0 165 14030 2060 308 113.0

§.0 163 13161 1935 284 98.2

— £.0 3605 189187 24824 4770 708.0
§.0 3530 178528 23286 4710  697.0
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFY) '
VFXDEPD (Depusition rate of particulates to the top of the sediment trap cup at deploysent depth)

= DATE  TINE  DATE  TINE TOTAL TOTAL CUP

STATION DEPLDY - DEPLDY RETRVE RETRVE TYIME DEPTH DEPTH SESTON PC PN PP CHLORD

- 7 {days) (s} (n) [(g/e2/d)(sg/a2/d} (mg/u2id)(ag/u2/d)(ng/a2/d)

© RTE 1-APR-BS 1220 LOST TRAP NOT RESET UKTIL 27-MAY-ES

e R-78  27-WAY-B5 1215 5-JUNE-85 1520

%.1 157 42 59 21 56 93 3.4
- 9.1 £2 5.5 43 50 95 2.8
9.1 2.0 14,2 738 85 19 5.6
9.1 9.0 16,9 843 %0 18 5.6
9.1 13.9  249.3 11162 1439 382 663
9.1 13.9 23,5 14421 1w M8 M.
R-78 S5-JUNE-BS 1520 1B-JUME-BS 1450 13.0 15.8 43 5.1 493 b6 11 3.2
13.0 L3 5.6 89 - 8 10 3.6
13.0 9.0 9.3 637 ! 18 3.7
13.0 9.0 9.4 604 1} 14 3.9
. 13.0 13.9 110, 5423 650 176 1.6
L ‘ 13.0 13.9 178 5735 4% 203 1b.6
R-78 1B-JUNE-85 1450 27-JUNE-BS 1130 B.9 15.8 4.3 8.4 618 107 14 5.2
, _ 8.9 L3 13 508 104 13 4.9
o 8.9 .1 10,3 783 123 17 5.1
S 8.9 9.1 110 738 112 17 5.
8.9 140  96.1 4495 594 15
8.9 14,0 9.2 4948 820 15

'R-76 VFK PROGRAM DISCONTINUED AT THIS LOCATION AS OF 27-JUNE-85
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LONG-TERX BIDMONITORING PROGRAM: VERTICAL FLUX PROGRAN (VFX)
VFIDEPD (Deposition rate of particulates to the top of the sedisent trap cup at deploysent depth)

DAfE TINE DATE TINE  TRAP SESTON PC PN PP CHLORD
STATION DEPLOY DEPLOY RETRVE RETRVE VOL  CONC CONC CONC CONC COXC

i , ; ) s/l lug/) (wg/) lugfl) (ug/l)

R-78  1-APR-B5 1220 LOST TRAP NOT RESET UNTIL 27-MAY-BS

R-78 27-NAY-B5 1215 S-JUNE-BS 1520 4.0 & 38 58 90 35.4
o | AL 56 520 508 960  28.2
T 5O 148 %78 BB 207 586
T ‘ ’ O 1Th 8769 938 192 5.9
S o 1.0 2595 16174 14974 3980 £90.3

: 4.0. 2462 150180 18516 3620 422.2
S-JUNE-B5 1520 1B-JUNE-B5 1450 4.0 7 17293 162 41,0
L _ 40 B 1237 688 5.3
L0 138 M2 1097 7 554
ST , L0139 8940 1044 200 58.4

4.0 1638 80241 9621 2616 245.0
0 1740 B4BSB 10300 3000 245.0

R-78 1B-JUNE-B5 1450 27-JUNE-BS 1130

L0 85 8239 1085 137 52.8
L0 T 4138 1068 131 49.0

— 4.0 104 7810 124 168 5.7
LO 112 M52 1128 175 58.6

A A0 971 4S3% 5999 153 135.4
o , A0 972 49977 6263 151 150.0

R-78 VFK PROGRAM DISCONTINUED AT THIS LOCATION AS OF 27-JUNE-85

g
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LONG-TERM EIDMONITORING PROSRAM;VERTICAL FLUX PROBRAM
VFYDEPD {deposition rate of particulate to the top of the sedisent trap cup at depioysent depth)

DATE  TIME DATE = TIME TOTAL TYOTAL CUP
STATIDN DEPLDY DEPLOY RETRVE RETRVE TIME DEPTH DEPTH SESTON  PC PN PP CHLORO
{days) - (a) {a} (g/eZ/d)(mg/n2/d){mg/a2/d) (ng/a2/d)}ing/n2/d)

R-b4 23-JULY-B4 1745 30-JULY- 1010 6.7 160 3.8 2.7 124 71 9 6.6
6.7 160 3.8 2.7 336 58 7 4.5
6.7 160 1.8 1.2 145 24 4 1.8
6.7 160 3.8 1.0 14 20 3 1.4
6.7 160 7.8 4.0 389 62 8 3.8
67 160 7.8 4.1 414 68 9 4.3
67 160 7.8 2.3 235 36 7 2.0
6.7 160 7.8 41 234 40 6 2.4
67 160 13,7 128.1 4507 950 110 3.6
6.7 160 13,7 105.8 3784 829 9 21.8
6.7 160 13,7 1083 3726 81t 43 5.9

6.7 16,0 13.7 104.2 5897 837 101 26.8

R-6% 30-JULY-B4 1045 7-AUG-B4 1250 8.1 161 3.9 3.9 29 72 16 2.8
8.1 161 3.9 3.B 954 % 13 3.2
8.1 6.1 7.9 2.0 270 £ 7 2.3
g1 161 1.9 2.4 239 38 b 1.9
8.1 161 13.8  42.4 2351 353 46 12.4
B.1 161 13.8 42.8 2289 346 46 12,9
R-64  7-AUG-B4 1230 t4-AUG-§ 1230 7.0 16,5 4.3 2.7 331 86 13 2.0
7.0 163 43 2.7 300 81 {1 1.8
7.0 16,5 8.3 3.4 438 70 10 2.1
7.0 165 8.3 3.5 458 74 10 2.3
1.0 165 142  20.8 1323 227 9 3.9
7.0 165 14,2 2.8 1625 240 32 5.8
R-64 14-AlG-B4 1230 22-AUB-B 910 6.9 168 4.4 7.0 746 130 20 2.7
6.9 16.B 4.4 1.0 736 132 20 2.8
6.9 168 8.6 8.1 330 87 13 2.4
6.9 168 8.4 7.9 241 8 12 2.0
6.9 168 14,3 s2.6 3330 497 61 5.9
6.9 16.B 145 3.3 2914 460 3% 8.8
R-64 22-AUB-B4 910 3O-AUB-B 1400 8.2 16,8 4.6 16.B 1929 373 37 6.7
8.2 1.8 46 10,7 1449 238 35 4.3
8.2 168 B.6 10.2 B44 154 20 2.3
8.2 16,8 8.4 9.7 B12 140 20 2.6
8.2 168 145 193.3 Bite 1260 160 18.7
8.2 16,8 1.5 192.7 B334 1236 157 18.7
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LUNG-TERﬁ BIDMONITORING PROGRAM;VERTICAL FLUX PROBRAM
VFXDEPD (deposition rate of particulate to the top of the sediment trap cup at depioyment depth)

bﬁIE TINE DATE TIME TRAP GSESTON PC PN PP CHLORD
STATION DEPLOY DEPLDY RETRVE RETRVE VOL  CONC CONC CONC CONC CONC
{1y (ag/1) fug/1)  fug/1)  (ug/l)  (ug/1}

R-b4 23-JULY-BA 1745 30-JULY- 1010 3.8 2 3399 57 0 12 527
: 3.7 2 2804 484 58 3.9

2.1 17 2131 350 55 26,2

2.3 13 1497 265 3 18.0

3.9 31 3080 487 b 29.9

3.7 34 3441 544 7H 36,0

2.3 33 3147 480 B8 26.5

2.1 30 3811 584 52 35.b

5 3.9 1006 S1104 7482 B47  248.2

N .7 Bh6 47250 6768 787 227.4

2.2 M8 78797 11182 586 356.3

2.2 1502 B3405 11836 1427 379.0

_ R-b4 30-JULY-BA 1045 7-AUG-BA 1250 2.6 50 6132 1034 28 39.5
' 2.4 58 BS04 1477 202 485
2.9 25 3392 561 9 28,4

) 2.1 4 4182 468 105 33.4

2.4 BB 35942 5404 696  189.5°

2.7 580 31000 4484 624 183.0

R-b4  7-AUB-B4 1230 14-AUB-B 1230 2.4 3% 7035 1140 178 26.0
2.0 82 7858 1277 186 29,0

2.1 53 6821 1094 148 3.7

7.3 48 b467 1023 133 3.2

2.4 279 20823 3048 395 74.3

2.3 NS5 2712 32N 30 79.0

R-64 14-AUb-B4 1230 22-AUB-B Y1¢ 4.1 54 5795 1011 154 2.3
4,0 55 594% 1038 159 21,7

4,0 b4 4325 486 103 18,9

4,0 83 4254 470 91 16,0

4,1 486 25872 3863 73T

40 498 22918 3419 1535 %6

R-64 22-AUG-B4 910 3I0-AUG-8 1400 133 17610 3407 320 61,1
39 13395 2382 328 40,2
93 7707 1376 185 20.7
89 7413 1281 185 23.3

1685 73275 10972 1393 162,46

1640 70912 10518 1337 13B.9

£ e e e e P
- s 8 e ww
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LONG~TERM BIDMONITORING PROGRAM: VERTICAL FLLX PRBBRAH {VFX)
VFXDEPD (Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

DATE  TIME DATE TIME TOTAL TOTAL CUP
STATION DEPLOY DEPLDY RETRVE RETRVE TIME DEPTH DEPTH SESTON PC PN PP CHLORD

g {days) (m} (m} ({g/m2/d)(sg/m2/d) (mg/w2/d){mg/n2/d} (ng/u2/d)

R-64 17-GEPT-B4 1813 24-SEPT-BA 0921 4.6 17.7 43 5.4 800 99 13 5.7

. 4 , b.b L3 5.4 585 9 1 59

. b.b 8.5 7.9 587 % 11 5.

8.4 8.5 69 . 608 91 12 5.5

b.b 154 1167 5955 873 127 20.7

S , b6 154 1204 6294 %2 131 28.9

S R-64 24-SEPT-B4 0930 4-DCT-B4  1030. 10.0 17.5 4.2  10.6 595 7 1 3.5

BN 10,0 82 157 91 77 15 3.7

=T 10.0 8.4 227 92 1% 19 3.9

B 10,0 B4 27.8 M 1% 0 4.5

. 10.0 15,3 2707 10519 1462 220  25.0

e 10,0 15.3 3145 11813 1481 259 29,8

R-64 A-OCT-84 1030 16-OCT-B& 2115 125 17.6 4.6 6.1 483 79 13 b

— . 12.5 e 57 485 71 "o 67

12.5 9.7 9.4 811 91 15 4.9

12,5 9.7 10.4 598 87 15 5.4

L 12.5 15.0 1537 5649 799 16l 1B.9

- 12.5 15.1 1547 5500 7% W45 17,0
R-64 30-NOV-BA4 0945  17-DEC-B4 LOST

R-64 19-FEB-85 0930 5-NAR-BS 0900 14.0 18.6 5.6 1. 325 58 P32

< : 14,0 5.6 2.0 378 54 b 3

— 14.0 0.7 5.0 b74 98 12 51

14,0 107 5.0 649 107 B 5.

14,0 6.1 96,5 5126 bbb 95 353

_ 14,0 16,1 9.4 4947 472 9 2.5

R-64 1-APR-BS 0915 1S5-APR-BS 1000 14.0 17.7 4.7 5.6 880 112 1170

14,0 L7 0 994 130 1 19,8

- 14.0 9.8 13.2 1060 199 20 1.1

14,0 9.8 1.8 1074 a4 15 18.7

14,0 152 5.5 2909 525 55 220

— 14,0 152 S.6 255 M43 53 153

R-64 153-APR-BS 1015 30-APR-B5  TRAP LOST 17.7




LONG-TERN BIOMONITORING PROBRAN: VERTICAL FLUX PROBRAM (VFX)

VFXDEPD (Deposition rate of particulates to the top of the sedisent trap cup at deploysent depth)

e s i . et g e e ol

DATE.  TINE

DARTE TIME TRAP SESTON PC PN PP CHLORD
STATION DEPLOY DEPLDY RETRVE RETRVE VOL  CODNC CONC CONC CONC CONC
- : {1} (mg/l)  {ug/D) (ug/1) {ug/1)  lug/t)
f-b4 17-GEPT-B4 1B13 24-SEPT-BA 0921 4.0 1 4537 747 9% 4.1
- 4.0 Al 4421 n2 85 M6
- 4.0 39 4440 724 85  40.5
4.0 52 4394 6B B9 1.4
4.0 882 45012 6397 957  156.2
- 4.1 906 44987 7179 978 215.7
R-64 24-5EPT-B4 0930 4-0CT-84 1030 4.0. . 121 3713 906 187  40.2
. 4.0 180 3622 878 187 42.%
4,0 260 11356 1743 222 4.3
4.0 318 8496 1444 232 519
4,0 3098 120390 16730 2523 2835.7
- 4.5 3200 120186 16698 2635 303.2
R-64 4-OCT-B4 1030 14-DCT-B4 2115 4.0 87 6856 116 179 863
_ 4.0 Bt 4888 1091 207 954
4.0 134 8678 1294 216 9.4
4.5 132 7550 1103 190 67.6
- 4.1 2155 79184 11204 2257  265.3
4,0 2195 78065 10767 2061 241.9

R-64 30-NDV-B& 0943  17-DEC-B4 LOST
‘R-64 19-FEB-BS 0930 S-MAR-B3 0900 4.0 26 5176 918 b1 5L
4.0 3t 6017 858 89 52.0
— 4.0 79 10767 1360 191 BL.8
4.0 B0 10336 1708 130 B80.8
4.0 1538 B1701 10813 1310 563.0
. 4.0 1472 78836 10717 1350  454.0
R-64 1-APR-B5 0915 15-APR-BS 1000 4.0 %0 14074 1787 177 2.8
4.0 112 15893 2082 170 317.2
— 4.0 211 16956 3184 320 194.0
4.0 188 17185 2619 232 298.9
4.0 926 46527 8395 930 331.4
— 4,0 954 40892 7084 B50 244,90

o e A s, P et



LONS-TERM BIORONITORING PROGRAN:
VFXDEPD (Deposition rate of particulstes to the top of the sediment trap cup at depioyment depth)

VERTICAL FLUX PROGRAN (VFX)

DATE  TIME

STATION DEPLDY DEPLOY

R-84 I0-APR-BS 1020

R-64 27-HAY-BS 0900

R-64 5-JUNE~BS 1740

R-64 1B-JUKE-B3 1025

DATE. TIME TOTAL TDTAL

cup

RETRVE  RETRVE TIME DEFTH DEPTH SESTOR . PC

{days) (g}

(&)

- = = i o e e o —————

B-MAY-83 (130

17.4

o o o o) m_ o
- - -
[

5-JURE~85 1730 9.4 7.1
. . 9.4
9.4
9.4
9.4
9.4

1§-JUNE-BS 1015 17.0

(S TN N RS B IS )
- - - - -
R B B N B |

L O Ty WY

25-JUNE-B5

—
o
4
o>
4
—
1
-
3

»
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el el el L LA e

R I R N e e )
-

zosd

-+

ER.

~L) -bm
P
—

(S e
R e ]
-

L I )

-

e e N0 S0 B P
. - e e
R JEC N [ 00 [ S R B~ )

——pan

PR

PP

CHLORD

{o/s2/d} (agfa2/d} {mg/e2/d) {ag/2/d}{ng/nZ/d!}

3.9 76l
3.0 765
17.9 1229
18.0 1098
93.7 11031
99.6 14295
3.5 463
2.1 499
3.7 i3
3.9 431
34.7 16460
I5.8 1764
3.0 378
3.9 31
.3 441
4.9 S0
39.7 1542
36,6 1555
5.8 328
5.0 134
6.0 617
6.2 756
3.9 15%6
2.1 2032

4
39
183
163
1581

2090

76
30
3b
62
222

248

45
7B
&1
75
185

)
i7

B4
129
100
17
I
&dd

287

3
9
23
2t
102
104

e W) ) OO

FN N

r3 O~ -t

L2 I % |

L=4

11
10
10
4

8.0
8.1
11.9

9.9
3.6

35.0
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* ONG-TERY RIDMONITCRING PROSRAM: VERTICAL FLUX PROGRAK (VFX)

FXDEPD {Deposition rate of particulates to the top of the sedisent trap cup at deplovment depth)

. DATE - TIME DATE TIME  TRAP SESTOR PC PN PP CHLORD
TATION DEPLOY DEPLODY RETRVE RETRVE VOL  COKC CONC CONC CONC CONC
{y imgfl)  fug/D) (ugf1} {ug/1)  {ue/1}

E-854  I0-APR-85 1020 B-MAY-BS 1130 4.0 36 6984 863 28 735
4.0 4 7057 914 8BS 74.4

4,0 164 11280 1679 207 109.5

4.0 164 10873 14%9 195 91,3

4,0 B0 101234 15148 940 298.9

4.3 850 1220629 17843 g90 298.9

R-b4 27-HAY-BS 0900 . 3-JUNE-BS 1730 4.0 37 4934 812 B9 47.4
i 4,2 22 4970 911 B 49.6

4.0 39 397 594 74 5.2

4.0 42 4507 bob 79 414

4.0 370 17657 57 440 BL.O

§.0 382 19014 2643 440 102.7

R-64 S5-JUME-BD 1740 {B~JUNE-BE 015 4.0 43 4738 b4g 5 398
4.0 5 7108 1123 %6 3B.9

4.0 76 bbbd 877 Y

4.4 71 7346 1086 168 71,8

4.0 574 22304 2674 450 130.0

4.4 358 22501 2754 446 127.8

R-64 1B-JUNE-BS 1025 Z5-JUNE~BS 1630 4.0 St 4361 893 73 364
4.0 §] 60635 1068 93 8.3

4.0 50 3103 828 B0 417

§.0 al 6281 4 84 4.0

4.0 256 13193 1918 33 72,9

4.0 26¢ 14798 2376 £9.2
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LONG-TERM BIONONITORING PROBRAM: VERTICAL FLUX PROBRAN (VFX)
VFXDEPD (Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

A DATE  TIME DATE TIME  TOTAL TOTAL CWpP
STATION DEPLOY DEPLDY RETRIEVE RETRIEVE TIME DEPTH DEPTH SESTON PC PN PP CHLORD

{days} {a) (s} (g/e2/d) (mg/w2/d) {mg/al/d}(nq/n2/8){mg/n2/d)

R-64 25-JUNE-85 1700 11-JULY-BS 1130 15.8 17.5 4.5 4.2 b3 i3 12 2.8
15.8 4.5 1.4 514 78 9 3.4
15.8 9.4 9.1 415 b2 7 2.9
15.8 9.4 8.3 449 63 13 Z
15.8 15,0 100.1 3636 444 69 13.9
R-64 11-JULY-83 1210 24-JULY-B5 1105 - 13.0 17.5 A5 9.5 b37 104 13 3.5
' 13.0 4.5 18.9 b34 117 15 3.8
13.0 5.6 16.4 634 103 17 4,3
13.0 9.6 14,7 663 16 &3 3.8
13.0 13.0 . 215.2 7718 1044 171 21.9
13.0 15,0 203.4 6437 882 149 21.5
R-64 24-JULY-85 1130 30-JULY-BS 1140 8.0 17.2 4.2 B3 997 164 19 10.2
- e 6.0 4.2 10.9 8i4 149 20 9.9
6.0 9.2 8.1 1244 225 20 10.9
6.0 9.2 16.2 1110 192 2 10.8
8.0 14,6  102,2 3737 364 108 21.9
6.0 14,4 92.5 3489 5922 9%  25.¢
R-64 30-JULY-BS 1157 3-AUB-BS 0945 3.9 1.3 43 7.0 753 114 11 13.8
3.9 4.3 9.1 799 131 12 15.6
3.9 3.3 21.2 837 141 38 12.1
3.9 9.3 17.5 693 103 18 10.5
L9 14,7 187.0 . 6992 853 14E 27.0
3.9 1.7 1803 6052 g12 126 29.0
R-44  5-AUG-BS 0950 13-AUG-B5 1230 8.1 1.3 4.3 3.6 724 114 9 13.4
B.1 4.3 6.0 628 98 § 13.7
8.1 9.3 158 - 8BS 134 13 110
8.1 9.3 15.4 905 139 14 11.9
8.1 14,7 128.7 5026 bbt 4] 30.2
8.1 14.7  137.2 448 664 93 30
R-68 13-AlG-BS 123G 20-AUG-BS 1400 8.0 168 3.8 3.5 393 8 10 6.1
8.0 3.8 1.0 623 104 12 5.6
8.0 8.8 9.1 621 82 16 4.¢
8.0 8.8 10.2 393 97 10 3.2
8.0 14,2 99.1 3789 31t 77 14.3
6.0 14.2 95.6 5164 748 Bb 15.8
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LONG-TERM BIDMONITORING PROSRANM: VERTICAL FLUX PROGRAM (VFX)
— VFXDEPG (Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

DATE  TINE  DATE  TINE TRAP SESTON  PL PN PP TOTAL  ACTIVE
_ STATION DEPLOY DEPLOY RETRIEVE RETRIEVE VOL  CONC  CONC CONC  CONC  CHLDRD CHLORD
O ) g/l g/} fug/) lug/) tug/) (ug/l)

R-64 25-JUNE-BS 1700 1i-JULY-83 1130 4.0 76 10114 1637 208 50.8

- ' 4.0 80 9243 1405 170 &4.6
4.0 143 7460 1108 21 32,0

4.1 146 7872 1108 21 A%

— 4.5 1600 58429 7088 1100 222.0
_ R-b4 11-JULY-BD 1210 24-JULY-80 1105 4.0 140 9418 1569 fgg  B1.B
, 4.0 279 9372 1729 226 86.0

4.0 243 9372 1356 249 83.2

Lo a7 9788 1713 338 3.6

. ”—V_ : ) 4.0 3180 114035 15425 2520 323.0
4,0 3005 95105 13030 2490 318.0

39 6834 1261 130 70.2

—  R-b64 24-JULY-B3 1130 30-JULY-BD 1140 4.0

e 4.0 73 3578 1024 138 67.6
4.0 124 8520 1544 139 750

_ 4.0 m 7405 1313 141 743
4,0 700 25605 3881 740 130.0

4.0 634 23501 3578 660 158.0

T R-b4 30-JULY-BS 1157 5-AUB-85 0945 4.0 § 5080 77t o 92.%9
4.0 62 3391 886 8t 105.0

4.0 143 Sb4b 949 238 Bl.é

— 4.0 131 4678 692 123 707
4.0 12862 411153 o754 1000  182.0

4.0 1082 40841 5478 B30  196.0
R-64  5-AUB-GS J73C 13-AUB-B5 1230 4.0 ol 6691 1055 85 1240 .

4.1 54 2663 882 82 124.0

4.0 146 8181 1240 142 115.0

- 4.0 142 8364 1286 130 110.0
4,0 1150 46471 61135 790 279.0

4.0 1176 44824 6142 Be0  287.0

_ R-b& 13-AUG-BS 1230 20-AUB-B3 1400 4.1 49 9276 873 89 542
4.0 b4 5485 952 109 514

4.0 M Sbbb 746 146 42.1

4.0 93 5406 884 87 41.3

- 4.0 204 34356 4556 700 130.9
4,0 872 47282 6826 780 1449




LONG-TERM BIOMDNITDRING PROGRAM: VERTICAL FLUX PROGRAN (VFY)
VFIDEPD (Deposition rate of partirulates to the top of the sediment trap cup at deployment depth)

DATE  TIME DATE TIME  TOTAL YOTAL CUP
STATION DEPLOY DEPLOY RETRIEVE RETRIEVE TIME DEPTH DEPTH SESTON PC PN PP CHLORD

{days) (o) (&) (g/m2/d) (mg/ad/d) (mg/e2/d) (mg/n2/d){mg/a2/d)

R-64 17-SEPT-BS 0945 25-SEPT-83 1740 7

8 176 4.4 6.4 692 - 114 14 13.7
1.8 4.4 B.9 703 122 12 18.4
7.8 9.6 18.0 892 138 2 16.1
7.8 9.6 14.5 832 132 20 16.2
1.8 15.0  140.5 3359 764 112 19.4
7.8 15.0  183.5 5266 768 108 42.1

R-64 25-SEPT-BS 1743 1-DCT-B85 1024 5.7 17.3

4.3 20.0 1093 142 22 B.8

3.7 4.3 24,3 1025 114 24 9.5

3.7 9.4 39.0 1104 114 30 12.B

3.7 9.4 352 1168 139 28 8.1

.7 4.8 221.5 6352 781 147 39.9

.7 14.8  243.8 6433 %57 149 31.2

R-64 1-DCT-B5 1624 16-DCT-BS 0950  15.0 16.5 3.5 10.4 692 107 10 20.8
15.0 3.5 10.6 744 116 2 24,0

15.0 8.6 14.4 792 114 17 19.1

15.0 B.& 14.8 B90 128 17 32.6

13.0 14.0  117.9 4454 52 85 23.3

15.0 14,0 118,35 4125 524 83 25.2

R-b4  6-JAN-Bb 1120 17-JAN-B& 1200 11.0 1B.0 5.0 6.8 945 63 8 0.0
1.0 c 5.0 7.5 32 72 8 0.0

11.0 10.0 25.7 1050 127 22 0.0

11.0 16.0 27.1 1109 162 3 0.0

11.0 15.4 14 5299 658 125 0.0

1.0 15,4 159.9 4829 813 116 0.0

R-b4 27-FEB-BH 1000 12-MAR-B6 1730 12,8 18.0 5.5 1.8 216 79 § 1.3
12.8 3.0 2.9 L 1)) 83 ) 3.9

12.8 10.3 6.7 ual 83 9 5.5

12.8 10.5 6.1 £43 b4 7 4.2

12.8 15.4 49.2 2759 349 49 18.7

12.8 15.4 36.6 2690 382 51 20.6

R-b4 12-MAR-B6 1740 28-MAR-B& 8B40 15.6 18.3 5.3 2.1 bbé4 107 14 1.3
15.6 5.3 7.6 498 72 10 2.3

106 10.4 7.1 2} 82 10 4.7

15.6 10.4 5.7 b46 103 13 b.4

13.6 15.8 1109 4745 689 13 .7

15.4 15.8 118,35 3600 849 17 39.0




LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFYDEPD {Deposition rate of particulates to the top of the sediment trap cup at deploysent depth)

DATE  TIME DATE TINE  TRAP SESTON PC PR PP TOTAL  ACTIVE
_ STATIOR DEPLDY DEPLOY RETRIEVE RETRIEVE vOL  CONC CONC CONC CONC  CHLORD CHLORD
E (1) (ag/1)  tug/l) {ug/1Y  lug/l)  (ug/l) (ug/1)
R-b4 13-AUG-B5 1230 20-AUG-B5 1400 4.1 49 5278 873 B¢ 5.2
: 4.0 b4 56835 952 109 51.4
4.0 83 Shbb T4 146 42,t
4.0 3 2405 884 87 413
4,0 904 34556 AbSb 760 130.0
4.0 ' 872 47282 6826 780 144,0
f-64 17-SEPT-BT 0945 25-SEPT-85 1740 4.0 37 5180 1014 122 122.0 6.1
4.0 7% 6272 1088 105 184.0 82.3
4,0 161 7963 1234 183 1440 78.2
4.0 129 7429 177 178 145.0 2.1
4,0 1254 -47834 6823 1000 175.0  101.0
4.0 1370 §7004 7031 %65 376.0  183.0
R-64 25-5EPT-85 1745 1-DLT-B5 1024 4.0 130 7112 924 144 57.0 32.5
4.0 139 64670 742 139 &L.7 7.3
4,0 254 7186 739 193 B30 43,8
4.0 218 7400 308 182 118.0 52.
4.0 1442 42652 5084 935  260.0  108.0
4.0 1587 42008 4928 973 242,0 113.0
R-64 1-OCT-85 1024 15-OCT-BS 0950 4.2 169 11237 1746 163 338.0  108.0
4.0 il 1285y 197: I 4100 0 7L
4.4 243 13333 1924 282 321.0 21,0
4.0 252 - 15172 2181 293 95,0 95,3
4.0 2010 76138 7410 1454 397.0 93.3
4.0 1984 70344 8938 1424 430.0 95.3
R-64  b-JN-B6 1120 17-JAN-B& {200 4.0 85 6834 821 97
4.0 54 6928 B899 102
4.0 322 13164 1597 282
4.0 346 13502 2031 286
4,0 2143 #6450 8256 1572
8.0 2005 40550 7683 1452
R-64 27-FEB-B6 1000 12-MAR-B& 1730 4.0 2 1157 410 3ION3 17.6
4,0 42 5854 917 89 57.4 50,4
4.0 98 Bo4l 1217 131 80.1 64.4
£.0 90 b462 965 102 82,0 47,4
4.0 718 40294 5094 719 2730 185.0
4.0 826 39276 9576 745 01,0 205.0




LONG-TERM BIDMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFX)
VFXDEPD {Deposition rate of particulates to the top of the sediment trap cup at deploysent depth)

DATE  TINE DATE TIKE TOTAL TOTAL CUP
STATION DEPLDY DEPLOY RETRIEVE RETRIEVE TINE DEPTH DEPTH SESTON PC PN PP CHLORD

{days) (m) (s} (g/e2/d) (mg/e2/d} (mg/s2/d){ag/n2/d){ng/e2/d)

R-64 2B-MAK-Bb BA0 14-APR-B6 1013  17.1 1B.3 5.3 3.9 560 . 16 7 9.1
' 17.1 3.3 3.6 692 95 B 16.2

17.1 10.4 12.4 49 78 19 17

17.1 10.4 20.3 £24 74 32 12.2

17.1 15.8 - 118.6 2827 393 112 39.8

17.1 15.8 1153 2563 352 105 42.1

R-64 14-APR-B& 1025 29-APR-B6 845 - 149 18.0 5.0 1.5 815 108 ) 9.1
14.9 5.0 9.0 786 105 4] 12.0

14.9 10.1 16.9 1343 2t ig 13.4

14.9 10.1 19.6 2022 350 30 1.4

14.9 15.4 1520 6482 908 128 52.4

14.9 15.4  138.2 6626 - 924 131 .7

R-64 29-APR-B& 922 3-MAY-Bb 1146 61 18.1 .1 6.3 726 Be B 8.2
e 6.1 3.1 L] 813 %8 9 8.7
6.1 10.2 9.3 1381 220 20 10.9

6.1 10.2 9.7 1438 236 2 11.7

b1 15.6 85.7 3583 330 85 21,6

6.1 15.6 96.1 4235 3 88 3.0

R-64  3-MAY-B4 1156 1A-MAY-B6 1315 8.7 18.3 5.3 2.1 426 49 3 4.7
8.7 9.3 2.5 559 68 & 0.0

8.7 10.4 6.0 1000 143 17 10,7

8.7 10.4 7.6 1095 162 17 10.0

B.7 15.8 3.1 3832 a7 74 22,7

8.7 15.8 65.0 m 517 3 22.4

R-64  14-MRY-BS 1315 19-MAY-B6 900 3.7 1.8 4.8 1.1 433 51 3 3.4
5.7 4.8 1.0 44 52 3 3.4

3.7 9.8 4.0 1484 272 21 6.3

57 9.8 2.5 735 115 7 6.4

3.7 15.2 2.3 1630 it 23 10.4

3.7 1.2 20.7 1530 19 26 10.5




LONG-TERM DIOMONITORING PROSRAM: VERTICAL FLUX PROGRAN (VFX)
—  VFXDEPD {Deposition rate of particulates to the top of the sedisent trap cup at deployment depth)

DATE  TIME DATE TIME  TRAP SESTON PL PN PP TOTAL  ACTIVE
STATION DEPLOY DEPLOY RETRIEVE RETRIEVE vOL  CONC CONC CONC CONC  CHLDRD CHLORD
E {1} img/}) fug/1} {ug/1)  {ug/1l}  {ug/]) (ug/1)
R-84 12-MAR-B6 1740 ZB-MAR-B& B840 4,0 37 11819 1912 244 130.0  109.0
f 4.0 135 8864 1219 183 40.9 31.8
4.0 126 90%5 1460 179 83.7 71.4
4.0 172 11494 1835 226 114.0 8a.7
4.0 1975 84488 12274 2013 585.0  364.0
4,0 2410 99723 15114 2081 . 695.0  563.0
R-64 28-MAR-B&  BAD 14-APR-B& 1013 4.0 107 10912 1486 130 178.0  131.0
: 4.0 1311 13473 1B42 151 199.0  176.0
4.0 242 9126 1518 376 221.0  176.0
40 356 B249 1440 627 237.0  168.0
4.0 310 35037 7660 172 T75.0 546.0
4.0 2245 49910 4852 2039 BI1%.0 7140
R-6%4  14-APR-B6 1025 29-APR-B6 84D 4.0 128 13856 1840 135 155.0  139.0
4,0 13 13317 179t t60  204.0  178.¢C
4,0 287 22840 3763 298 2310 205.0
4.0 334 34399 5947 11 1940 126.0
o 4.0 2585 110256 15437 2181 892.0  504.0
4.0 2690 1126935 15712 2231 Lo 3040
R-64 25-8PR-B6 922 5-MAY-B6 1146 4.0 LN 5031 599 3 567 36.7
4.0 31 9632 676 62 &0.1 96.7
4.0 b5 $571 1323 141 75.6
4.0 67 9564 1633 163 B81.4 73.4
4,0 394 27469 3671 390 191.0 99.2
4.0 bbb 29352 3960 611 2150 132.0
n-b4  5-NRY-B6 1156 1A-HRY-86 1513 4.0 2 Lyaty 485 2 ALS . 3.7
N 2 3326 674 31
4.0 60 9886 1434 169 106.0  109.0
4.0 76 10826 1601 171 96.9 88.2
4.0 624 35895 4892 731 2240 152.0
4.0 b42 37292 2107 721 21,0 139.0
R-64  14-MAY-B6 1515 19-MAY-B6 900 4,0 7 2953 334 20 223 19.6
§.0 7 2893 340 21 241 18.9
4.1 25 9440 1730 133 40.2 35.7
4.0 16 4791 749 4 417 37.8
4.0 139 10761 1509 160 467.8 42.3
4.0 135 9980 1428 168 &8.4 42,3




LONS-TERM BIDMDNITORING PROSRAM: VERTICAL FLUX PROGRAN (VFX)
VFADEPD (Deposition rate of particulates to the top of the sediment trap cup at deploymsent depth)

-DATE  TIME DATE TIKE TOTAL TOTAL CUP
STATION DEPLDY DEPLOY RETRIEVE RETRIEVE TIME DEPTH DEPTH SESTON Pt PN PP CHLORD

(days) (a) (a)} (g/e2/d) lmg/al/d}) (mg/e2/d}{mg/e2/d}{ng/e2/d)

R-64 19-WAY-B6 920 26-MAY-B6 1545  B.B 175 45 L7 93 8 6 34
o 8.8 9.6 1.3 939 158 12 24
8.8 150 10,3  Ae49 830 B0 15.1

R-64 26-MAY-85 1550 3-JUNE-B6 730 5.7 1.5 &5 2.0 45 89 b b
5.7 45 25 511 80 732

57 %6 42 866 118 0 22

5.7 9.6 &5 1037 19 339

5.7 5.0 397 2B 3 ¥ 1S

5.7 15.0 4.5 193 284 74

R-4 3-JUNE-BS 734 12-JUNE-B6 911 9.0 17.3 A3 2.8 261 i V20
9.0 43 19 289 9 425

9.0 9.3 47T 549 9t B 27

, 9.0 9.3 49 72 7 b 3t

- 9.0 W7 B8O 35 4N 88 13.4

9.0 7 827 I 45 B6  13.4

R-b4 12-JUNE-B6 922 16-JUNE-B6 900 4.0 17.4 4.4 1,5 0 122 7 b5
4.0 LA 0.9 52 » 7 5.4

4.0 9.5 2.4 601 % 6 4.8

4.0 9.5 L9 549 101 8 5.2

4.0 .8 184 1226 178 A 99

4.0 W8 %6 123 17 2 97

R-b4 16-JuNE-B6 920 24-JUNE-B6 1230 B0 17.4 A4 6.6 ™ 1B 0 4.8
8.1 L4 5 i3 7 ! 3.9

8.1 9.5 131 B2 140 4 5.2

8.1 9.5 125 B2 135 2 5.0

8.1 B 955 . 402 407 Bl 169

8.1 .8 921 395 519 80 - 17.0




LDNG-TERM BIDMONITORING PROGRAM: VERTICAL FLUX PROGRAM (VFY)
_— VFXDEPD {(Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

R

' DRTE  TIME DATE TIME TRAP SESTON PC PN PP TOTAL - ACTIVE
- STATION DEPLDY DEPLOY RETRIEVE RETRIEVE VOL  CONC CONC CONC CONC  CHLORD CHLORD
' (1)  {=mg/l} {ug/l} fug/l)  lug/l}  (ug/1} (ug/l}

R-64 19-MAY-Bo 920 28-MAY-B6 1345 4.0 37 4913 683 81 33.9 25.2

- ' 4.1 I} 9137 1337 18 23.5 9,2
4.0 1010 46378 6284 797 151.0 75.6

. — R-b4 2B-NAY-B6 1550 3-JUNE-B& 730 4.0 13 Jo12 445 6 171 11.2
4.0 16 3310 517 5 20.9 15.9

4.0 27 4315 763 6 143 5.3

. 4,0 2 6715 1236 85  25.5 17.9
4,0 287 14405 2070 224 48.B 23.8

o, 4,0 275 12902 1840 267 48.2 21.2

J-JUNE-86 © 734 12-JUNE-B6 911 4.0 i) 2679 LYA] 4 20.4 9.7

- 4.0 1% 957 499 8 2.0 13.9
4.0 49 5424 934 88 21.% 13.3

T 4.0 30 4842 192 6 317 19.3
e 4,0 §02 33465 4397 706  137.0 4.3
= 4,0 848 36495 4427 881 137.0 39.7
R-64 12-JUNE-86 922 14-JUNE-B6 900 4.0 7 2983 550 RATL N 22.5

4,0 4 2363 447 3 244 17.2

4.0 i1 2720 49 ¥ 218 10.2

— 4.0 8 2485 455 37 2.4 14,2
4,0 g4 3548 804 97 A4b 3.1

4.0 89 3336 790 99 44,1 21.0

- R-64 16-JUNE-B6 920 24-JUNE-B6 1230 4.0 ) 6781 1226 94 44.0 26,3
— 4,0 32 3997 687 105 36.0 7.9
4.0 121 7774 1252 132 4B.2 . 2b.3

4.0 115 7591 1250 13 464 26,5

4.0 B2 38799 3606 730 156.0 bt.1

o 4.0 850 36889 3345 740 157.0 bb.1
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LDNG-TERM BIDMONITORING PROBRAM: VERTICAL FLUX PROGRAM (VFX)
VFYDEPD {Deposition rate of particulates to the top of the sediment trap cup at deployment depth)

DATE  TIME DATE TINE TOTAL 7OTAL CWP
STATION DEPLDY DEPLDY RETRIEVE RETRIEVE TIME DEPTH DEPTH SESTON PC PN PP CHLORD
{days) {a) {s) {g/s2/d) (mg/a2/d} {mg/w2/d) {mg/a2/d} (ag/a2/d)

DARESBCH 11-JUL-85 1530 24-JU4-85 NI 12,8 9.9 2.9 264 1385 210 32 1.2
: 12.8 2.9  19.0 1277 221 37 6.9
12.8 5% 391 1763 264 39 8.9
{2.8 L9 343 2109 350 48 8.8
12.8 8.4 109.0 4939 686 142 17.6
12.8 B.4 1039 3273 753 164 17.5
DARESBCH 24-JUL-85 937 30-JUL-85 = 1035 6.0 9.8 2.8 20.6 1584 3 32 10.1
6.0 2.8 20.2 1217 241 32 8.7
6.0 5.8  39.8 2261 337 20 12.8
6.0 .8 373 2832 367 4 12.4
6.0 8.2 163.7 52 1077 181 28.9
6.0 8.2 135.3 b442 908 174 26.6
DARESBCH 30-JUL-8% 1035 05-AUG-BY 900 5.9 %8 2.8 50.2 2630 389 bt 18.6
T 2.9 2.8 3L.b 2567 363 67 18.2
3.9 .8 80.9 4368 601 87 19.8
3.9 5.8 910 §014 359 ¥/ 2.3
3.9 8.2 2029 229 1293 19 44.3
3.9 8.2 197.3 9229 1246 195 46,1
DARESBCH 05-RUG-BS 915 13-AUG-83 900 8.0 10,0 3.0 20.5 1545 235 2t 10.4
' 8.0 o 3.7 1453 2129 2 12.8
8.0 6.0 41,8 2089 303 45 18.2
8.0 6.0 4.5 2311 337 47 30.6
NY 8.5 9.4 6323 853 40 25.3
8.0 8.5 145.9 6373 507 716 34.5
DARESBCH 13-AUG-BS 900 21-AUG-85 1430 7.5 10,0 3.0 483 2339 280 51 1.6
7.5 3.0 M4 2391 326 45 12.4
7.5 6.0 BO.O 2310 288 83 18.1
7.5 6.0 80,0 3290 363 103 16.3
7.5 8.5 182.4 7174 1078 169 30.7
7.5 8.5 215.8 8431 1Hn 188 35.1
DARESBCH 17-SEF-85 25 25-5EP-85  1BOS 7.9 10,0 3.0 35.9 1702 262 36 16.6
1.9 .0 32 1430 224 32 16.7
7.9 6.0  39.4 2489 398 52 28.7
9 6.0 42,7 2310 404 3 29.7
1.9 8.5 176.8 7147 1028 154 52,3
7.9 8.5 171.8 bb84 784 152 48.7
DAKESBLH 25-SEP-BS 1810 01-0CT-85 1200 9.8 5.9 29 14B.9 3369 645 134 28,3
3.8 2.9 200,2 siot 613 127 23.3
5.8 5.9 2284 BoBd 1076 34.2
5.8 5.9 2835 B1o9 1001 208 33.7
5.8 8.3 432.8 19395 2305 24 74.8
o 8.3 472,27 19065 2156 537 72.3
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LONG-TERM BIOMONITORING PROGRAM: VERTICAL FLUX PROBRAM {VFX)
VFXDEPD (Deposition rate of particulates to the top of the sedisent trap cup at depioysent depth)

DATE TIME DATE  'TIME TRAP  SESTON PC PN TOTAL  ACTIVE
STATION DEPLDY DEPLDY RETRIEVE RETRIEVE  VOL CONC CONC CONC CONC CHLORD  CHLORD
, {1} {mg/1} {ug/1) {ug/1} {ug/1) {ug/1) tug/1)
DARESBCH 11-JUL-B5 1530 24-JUL-85 913 4.0 366 20129 3058 454 104.0
4.0 276 18560 3203 337 101.0
4.0 S48 24746 I630 370 129.9
4.0 502 30636 30840 700 128,90
4.0 1985 11790 EAIE] 2060 256.0
4.0 1510 76640 10970 2390 255.0
DARESBCH 24-JUL-B5 - 937 30-JUL-85 1035 4.0 142 10904 1786 219 89.2
o ' 4.0 139 8377 1359 222 39.7
4.0 274 13570 31 342 88.4
4,0 258 19498 2528 It4 86.6
4.5 1002 47444 6589 1110 177.0
4.1 1043 43274 6100 170 179.0
DARESBEH 30-JUL-B5 1035 05-AUG-85 500 4.2 324 146958 2506 428 120.9
4.1 341 1638 23% 430 120.0
h 4.0 48 29512 §072 590 134,0
4.0 blé 27181 3788 840 138.0
4.0 1374 62494 8753 1330 300.0
4,0 133 62494 Ba40 1320 312.0
DARESBLH 03-AUB-B3 915 13-AUB-BS 300 4.0 186 14016 2134 237 4.0
4.0 306 13187 2080 291 16,0
4.0 379 18938 2752 405 165.0
4.0 422 20748 3054 430 167.0
4.0 864 37378 8126 980 31,0
4.0 1324 J7B33 8231 1500 313.0
DARESBCH 13-AUG-B5 900 21-AUG-B83 1430 4,0 395 1994] 2390 437 98.9
4.0 319 20350 2778 378 106.0
4.0 662 19694 2460 710 154.0
4.0 bB2 28054 3094 8§80 139.0
4.0 1333 b1775 9195 1440 262.0
4.1 1795 70133 97%0 1560 292.0
DARESECH 17-SEP-B5 B23 25-5EP-B5 1803 4.0 AY& 15310 2353 328 144,06 104,90
4.0 293 128358 2013 290 150.0 52.2
4.0 534 22387 3582 469 258.0 1130
4.0 564 22572 3634 875 67,0 131.0
4.0 1590 64286 9245 1387 470.0  160.0
4.0 1545 60138 8854 1365 438.0  160.0
DARESECH 25-SEP-B3 1e10 01-0CT-B3 1200 4.0 976 | 35192 4226 879 159,40 47.7
4,0 526 I3440 4020 831 153.0 2.0
4.0 1497 26932 7056 1246 228,90 §2.3
4,4 1556 33156 362 1341 34,0 o3
4.0 3165 127130 15110 2780 490.0 1470
4.0 093 124395 14139 3018 5740 156.0
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LONG-TERM BIDMONITDRING PROGRAM: VERTICAL FLUX PRDGRAM (VFY)
VFXDEPG {Deposition rate of particulates to the top of the sedisent trap cup at deployment depth)

DATE  TIME  DATE TIME TOTAL TYOTAL  CUP
STATION DEPLOY DEPLOY RETRIEVE RETRIEVE TIME DEPTH DEPTH  SESTON PC PN PP CHLORD

tdays) {s) ) l(g/e2/d) (mg/mZ/d} (mg/w2/d)} (mg/e2/d} (mq/a2/d]

DARESBCH 01-0CT-85 1200 16-DCT-85 1043 15.0  10.0 3.0 48.2 2579 329 43 17.6
15.0 3.0 5.0 2563 298 4 17.9

15.0 6.0 B7.4 3863 488 76 33.4

15.0 6.0 1143 3838 493 79 37.8

15,0 8.4 16%.4 8704 1009 154 B6.8

15.0 8.4 1863 8053 980 151 38.3

DARESBCH 06-JAN-86 1400 17-JAN-B6 1413 11.5  10.0 3.0 15.8 690 74 15 4.0
C LS 3.0 15.4 852 107 14 4.1

11.5 6.0 22.3 1066 137 23 8.8

1.5 8.0 22,1 1140 139 23 6.8

1.5 8.5 3b.6 1610 198 36 8.6

11.5 8.5 39.9 1660 200 43 8.8

_DARESBCH 27-FER-B6 1145 12-MAR-B&6 1930 13.4  10.5 4.0 3.7 346 87 b 3.0
13.4 §.0 3.8 344 4 H] 3.1

i 13.4 7.0 9.0 709 113 14 u.B
13.4 7.0 7.9 384 76 11 5.7

13.4 9.0 37,3 2415 293 4 160

13.4 3.0 Jo.8 2184 283 2 15.0

DARESBCH 12-MAR-B& 800 28-MAR-B6 1040 16.1 10,2 3.2 9.1 333 2 13 4.5
16.1 3.2 9.3 651 94 15 5.4

16.1 6.2 1443 825 114 20 6.3

16,1 6.2 15.1 794 108 21 4.4

16,1 8.7 30.6 1725 231 36 11.9

ib.1 8.7 32.b 1785 243 44 2.0

DARESBLCH 28-MAR-B6 1050 14-APR-86 1033 17.0 16.1 31 6.1 613 83 g 1.3
17.0 3.1 3.7 357 77 B 1.8

17.0 6.1 8.2 612 B4 9 10.7

17.0 6.1 8.9 663 B3 9 11.3

17.0 B.& 34.9 1930 248 38 20.4

17.0 8.6 336 1845 242 38 20.4

DARESBCH 14-APR-B6 1105 29-APR-B6 1100 14,5 9.9 2.9 15.6 1024 131 14 10.6
14,3 2.% 14.1 981 129 14 10.5

14,5 3.9 22,0 1413 188 23 13.3

14,5 3.9 20,9 1366 183 21 12,6

14,3 8.4 92,2 2679 3bb a3 23.4

14,5 B.4 331 3114 378 33 2.8

DARESBCH 29-APR-B6 1130 35-MAY-B6 1215 6.0 10,0 3.0 25.5 1885 202 29 16.4
6.0 3.0 A 1572 187 2 12,3

6.0 6.0 3t.9 2501 305 38 19.5

6.0 6.0 26.3 2183 268 33 2.5

6.0 8.5 64.9 373 406 89 253

6.0 8.5 3.2 3478 432 68 27.1
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LONG-TERK BIOMONITORING PROGRAM: VERTICAL FLUX PROBRAM (VFX)
VFIDEPD {Deposition rate of particulates to the top of the sedisent trap cup at deployment depth)

DATE TIME  DATE TIKE TRAP  SESTON PC PR PP TOTARL  ACTIVE
STATION  DEPLDY DEPLDY RETRIEVE RETRIEVE VOL  COKC CONC CORC CONC  CHLORD  CHLDRO

1) {sg/l) tug/d)  (ug/l)  fug/l} fug/l}  (ug/l)

4.0 3095 124595 1435 3518 4740 1D6.0

DARESBLH 01-OCT-85 1200 16-OCT-85 1045 0

] §20 43678 5084 795 305.0 36.3
.0 1490 63840 B30 1292 570.0 1210
1 19204 63816 8204 1316  628.0  10B.0
! 2820 14B04S 16773 2563  1444.0  154.0
0 2835 137240 16710 2568 993.0  193.0
DARESBLCH 0&-JAN-Bb 1400 17-JAN-B6 1415 4.0 207 9053 974 198
4,0 202 11 1402 188
4.0 293 1368 1800 29
4.0 290 14961 1823 303
4.0 480 21130 2604 477
4.0 518 21760 2630 390 .
DARESBCH 27-FEB-Bb 1145 12-MAR-B& 1930 ¢ 37 3285 713 82 45.5 37.0
0 38 3247 6635 81 47.b 39.7
¢ 138 10826 1721 214 86.5 8.8
.0 121 B914 1158 174 87.2 8.0
0 370 3aB62 4478 709 284,06 17,0
0 962 33334 4316 645  229.0  151.0

DARESBCH 12-MAR-B6b  BOO 2B-MAR-B6 1040 4.0 168 9834 1331 236 82.4 92,9
4.0 370 11958 1734 274 98.9 82.0

4.0 266 15143 2093 380 116.0 79.4

4.0 %8 14589 1790 381 B0.4 _ 51.9

4.0 362 31671 4238 637 218,60 165.0

4.0 602 32964 4470 46 220.0  172.0

DARESECH 28-MAR-B& 1050 14-APR-86 1055 4.0 119 11932 1621 163 142.0  130.0
4.0 110 10821 1492 162 150 139.¢

4,0 159 11887 1629 172 207.0  193.0

4.0 172 12910 1636 181 219.0  183.0

4.0 678 37460 4B19 739 I97.0 315.0

4.0 632 33823 4698 %0 397.0 2730

DARESBCH 14-APR-B6 1105 29-APR-B6 1100 4.0 258 16973 277 267 179.0 158,40
4.0 234 162535 2136 238 1740 147,90

4.0 365 23425 3118 375 22100 1790

4,0 347 22644 3063 353 9.0 168.0

4.0 gob 44411 b01b g8  38B.0  294.0

4.0 8B Sletb b283 §76 378,06 294.0

DARESECH 29-APR-B& 1130 D5-MAY-B6 1213 .0 175 12945 1391 199 110 5.9
.0 148 10805 1287 1Bb 84.7 £9.9

.0 219 17193 2057 66 134.0 119.0

0 181 15017 1642 227 15k0 1BS.O
N 83 22846 2751 472 1740 1320

-

] 47 23908 2570 §66  1Be.0 139.0

I e Da b D D
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LONG-TERM BIOMONITORING PROGRAK: VERTICAL FLUX PROGRAR (VFX)
VFYDEPD {Deposition rate of particulates to the top of the sedisent trap cup at deploysent depth)

DATE  TINE  DATE TINE TOTAL TOTAL  CUP
STATION  DEPLOY DEPLOY RETRIEVE RETRIEVE TIME DEPTH DEPTH  SESTON PC PN PP CHLORD
{days} {a) {a) lg/a2/d} {mg/m2/8} {mg/m2/d) {sg/a2/d) (mq/e2/d)

DARESBCH 5-MAY-Bb 1230 14-MAY-Bb 1428 8.6 10.8 3.6 4.3 384 68 8 4,8
B.6 3.6 4.2 o969 68 B 4.1

B.b b.b 1.0 924 108 - 12 9.7

8.6 6.6 7.3 975 112 12 1.1

B.6 2.0 26.6 2410 279 34 21.6

8.6 9.0 21.8 2208 953 33 21.8

DARESBCH 14-MAY-B6 1430 19-MAY-BS& 1100 1.9 10,4 3.4 1.1 453 oA 3 1.2
.9 3.4 1.6 543 b1 3 4.4

4,9 b.4 3.7 1143 132 8 10.8

4.9 b.4 4.0 669 B3 b 3.8

4.9 8.8 11.4 1754 224 19 17.4

4.9 8.8 9.8 1348 183 19 11.0

DKRESBEH 19-MAY-Bs 1115 2B-%AY-B4 1635 8.7 10.4 3.4 3.4 724 107 9 4.2
T e 8.7 6.4 17.3 1323 178 22 7.1
B.7 8.9  109.9 5838 766 66 239

DARESBCH 2B-KAY-B6 1450 3-JUNE-B& 1015 .8 10.4 3.4 §2.0 2274 289 3% B9
4.8 3.4 7.4 214p 295 49 8.8

4.8 6.4 52.1 2702 356 " 9.9

.8 b.4 39.0 RERS] 438 82 14.1

£.B 8.9 11B.4 b&48 826 164 2.7

4.8 B.9 21,0 5810 747 166 22,3

DARESBCH 3-JUNF-B6 1020 12-JUNE-B6 1015 3.0 9.8 2.8 4.4 512 79 8 3.4
3.0 2.B 4,0 305 81 0.0

3.0 5.8 1.6 478 57 1t L0

3.0 3.8 9.3 823 122 15 1.9

5.0 8.2 44,5 2436 318 53 11,3

9.0 8.2 - 4.8 2262 294 31 9.6

DARESBCH 12-JUNE-Bb 1033 to-dUNE-B6 930 40 9.8 2.8 3.1 745 136 12 3.3
4,0 2.6 3.6 738 131 11 3.7

4.9 3.8 3.4 838 149 14 9.0

4.0 3.8 3.5 583 101 B 4.8

4.0 8.2 2.9 450 85 & 3.0

4.9 8.2 2.9 48t 84 7 3.7

DARESBCH 16-JUNE-B6 1000 24-JUNE-86 1430 B.2  10.2 1.2 12.2 15399 248 16 7.9
8.2 3.2 10.9 1083 172 23 6.7

8.2 6.2 21.4 1644 232 26 .4

8.2 6.2 24,9 1555 223 26 B.B

8.2 8.7 1085 3988 783 124 21,5

B.2 B.7 1453 6388 B41 137 22.4
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! LONG-TERN BIGNONITORING PROGRAM: VERTICAL FLUX PROGRAN (VFX)
VFXDEPD (Deposition rate of particulates to the top of the sediment trap cup at deploylent depth)

DRTE TIKE  DATE TIHE TRAP  SESTON PE PN PP TOTAL  ACTIVE
T STATION  DEPLDY DEPLDY RETRIEVE RETRIEVE VoL  CONC CONC COKC CONC  CHLORD  CHLORD

{1)  img/l) wg/t}  f(ug/l)  lug/l) fug/l)  (ug/1)

- DARESBCH S-HAY-Bb 1230 14-MAY-86 1428

4.0 2 9710 663 74 47.2 39.2

4.0 41 3570 bbb 74 40,3 32.6

‘ 4,0 68 3041 1040 114 95.0 B4.0
B : 4.0 N 9338 1100 126 1090  101.0
T 4.0 260 23573 ¥y 329 2110 1B5.0
! - 4.0 203 21382 2479 39 A0 202.0
= DARESBCH 14-MAY-B6 1430 19-MAY-B6 1100 5.0 - 6 2545 302 17 18.2 17.9
- o 4.0 9 3051 343 26 4.5 23.1

4.0 21 6424 744 46 0.8 39.5

4.0 2 3762 444 33 32.1 24.1
4,0 b4 9842 1261 109 97.7 90.0
4.0 3% 1574 1029 107 61.7 52.9

DARESBCH 19-MAY-B5 1115 28-MAY-Bb. 1435 4,0 54 7176 1064 89 41.2 38.4

4.0 172 13124 1770 219 7.2 50.3
4,0 1090 38498 7356 639 237.0 11,0

DARESBCH 28-MAY-B6 1650 3-JUNE-Bo 1015 4.0 230 12841 1380 300 48.5 26.9
206 1743 1612 269 8.2 43.7
4.0 285 14787 1948 388 4.3 21.2
4.0 323 18773 2397 444 76.9 37.0
4.9 648 35283 4318 §9%  119.0 45.0
4,0 b2 1791 4090 g10 123.0 5.6

( I L4
s
=

" DARESECH 3-JUNE-BA . 1920 12-JUNE-BS 1015 4.0 45 5254 g14 79 .8 197
I 4,0 4 5194 B3 8 - -
- 4.0 80 8976 999 1A 416 22.4

4,0 9% B42 1254 155 40,6  22.4
4.0 42 25046 3270 547 1160  4B.3
= 4,0 450 23260 3026 523 9B.6  43.2

l DARESBCH 12-JUNE-B6 1035 15-JUNE-B& 950 4,0 14 3431 421 55 4.4 17.2
| — 4,0 16 3381 602 5 26,0 17,2

4,0 25 3839 481 b 43 2.4

4,0 16 2674 443 ¥ 22 12.2

. i1 1 2010 381 2% 13.4 B.&
’ 4,0 14 2206 387 32 12,2
l DARESBCH 15-JUNE-B& 1000 24-JUNE-B6 1430 4.0 114 1495 2315 (46 7.9 50.3

4,0 102 16126 1608 216 62,3 34.4
4.0 200 13370 2171 244 87.5 48.3
4.0 244 14535 © 2082 243 82.2 3.2
4,0 1014 53976 7337 1200 01,0 79.4
4.0 1358 61581 . 7839 1280 209.0 79.4

4
t






