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The primary objectives of the Ecosystem Processes Component of the Bio- 
monitoring Program are to: 

1) characterize the present s t a t e  of the bay (inchding spat ia l  and 
seasonal variation) relative to  sediment-water nutrient exchanges and 
oxygen consumption and the rate a t  which organic and inorganic parti- 
culate materials reach 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 t o  pollution control 
programs. 

3) integrate the information collected in this program with other 
elements of the monitoring program t o  gain a better understanding of the 
processes affecting Chesapeake Bay water quality and its impact on 
living resources. 

In the case of objective 1, measurements are made on a quarterly basis a t 1 0  
locations. in the Bay, including three major tributary rivers (Patwent, 
Choptank, and Potomac). Sedimentation rates are monitored a t  two mainstem Bay 
locations, one near the upstream point where anoxic conditions exist  and one in 
the central anoxic region farther downstream. Measurements are  made almost 
continuously during the spring and summer periods, with a lower frequency 
during the f a l l  and winter. Activities in th i s  program have been coordinated 
w i t h  other components of the Biomonitoring Program in terms of station loca- 
tions, sampling frequency, methodologies, data storage and transmission and 
reporting schedules. 

Recently, it has been shown that sediment-water processes and deposition 
of organic matter t o  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 y a l i t y  conditions are typically poorest (i.e. anoxic conditions in 
deep water, algal blooms), sediment releases of nutrients (e.g. nitrogen, phos- 
phorus) and consumption of oxygen are often highest as is the rate of organic 
matter deposition to  the deep waters of the Bay, To a considerable extent, it 
is the magnitude of these processes which determine nutrient and oxygen water 
cpality conditions in many zones of the Bay. Ultimately, these processes are 
driven by inputs of organic matter and nutrient.  from both natural and anthro- 
pogenic sources. I f  water quality management programs are instituted and 
loadings decrease, changes in the magnitude of the processes monitored in th i s  
program w i l l  serve as a guide in determining the effectiveness of strategies 
aimed a t  improving Bay water quality and habitat conditions. 

To date, all scheduled f ield monitoring operations for both components of 
this program have been completed. Samples collected between 13 July and 
1 September 1984 have been analyzed, the results stored on our computer system 
and a copy of these data sent t o  the Office of Environmental Programs (OEP) in 



-.~ a form compatible with the system in  use. A data dictionary has also been 
placed on f i l e  t o  ensure that future users of monitoring data can readily 
identify the sources and types of data contained in these files. A complete 

-- set of data covering the i n i t i a l  phase of the monitoring program, along with 
Level I data summaries, are contained in t h i s  report. 

During the summer period dissolved oxygen concentrations eath the P pycnocline at the deeper stations were generally low (L0.4 rngl 1 while 
dissolved nutrient concentrat ions were cons is tantly higher (eq. NEI' = 25uM; 
FO;~ :: ~ U M )  in  deep waters. Particulate matter concentrations were bigher (~2x1 
in tr ibutaries and the upper bay than in the mainstem bay. Additionally, a t  
mid-bay stations, particulate matter concentrations were considerably reduced 
beneath the pycnocline, o q y b y  a factor of 3-4. Sediment oxygen demand 
ranged from 0.45-2.l3gO m- d- in August and were somewhat lower than 
previously measured ra 2 es, possibly du t o  the low ambient Nitrate 

-2 -5 fluxes were small (23 t o  -94ug-atm h 1 and proportional 
in overlying waters. Silicious acid fluxes were always 
t o  water and were higher at  more saline stations, as previously reported. 
Fluxes of NH: and FOi were erra t ic  (not a normal p a t t e d  and we are  currently 
investigating the reasons for this. Vertical distribution of trapping rates 
were as expected; similar values occurred in the upper nmixedn layer and just 
beneath the pycnoclche, while significantly higher rates (3-10x1 occurred near 
the sediment surface due t o  wind/ti.de resuspension. Deposition rates of 
pafticulate carbon (from mid-level collecting cups) ranged from 4 J-2 1 1 g ~ m - ~  
d- a t  the Tom. Pt. site (upper bay) and were lower (0.5-1.6 gCm- d- 1 at 
stat ion R-64 in  the mid-bay region. Deposition rates appear t o  represent 30- 
60% of the plankton primary production in  central Chesapeake Bay. 



I r n U C I ? O N  

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 s t a t u s  (Nixon, 1981; DfElia e t  al., 1983; Kemp e t  a le ,  1982). While our 

understanding is not complete, important pathways regulating these processes 

have also been identified and related to  water quality conditions. For 

exaqle ,  it has been sbwn that annual algal primary production and maximum 

algal biomass levels in many estuaries (including portions of Chesapeake Bay) 

are related t o  the magnitude of nutrient loading from a l l  types of sources 

(Soynton et al., 1982a). It has been also been found that the high, and at .  

times excessive, algal production is sustained through the summer and f a l l  

periods by the recycling of essential nutrients which had entered the estuary 

previous t o  periods exhibiting eutrophic characteristics. Similarly, sediment 

oxygen demand (9CQ) has been found to be related t o  the amount of organic 

matter reaching the sediment surface and the magnitude of t h i s  demand is 

sufficiently high in many regions t o  be a major oxygen sink (Hargrave, 1969; 

Kemp and Boynton, 1980). 

The delay between nutrient additions and the response of algal communities 

(and the onset of eutrophic conditions) suggests that there are mechanisms 

wherein nutrients are retained in estuaries, such as the  Chesapeake, and can be 

mobilized for use a t  la ter  dates. Research conducted in t h i s  and other regions 

has shown that  estuarine sediments can act as both important storages and 

sources for nutrients as well as important s i t e s  of intense oxygen consumption 

(Kemp and Boynton, 1984). For example, during summer periods in the Choptank 

and Patuxent estuaries, 40-70% of the t o t a l  oxygen utilization was associated 

with sediments and 25-70% of algal nitrogen demand was supplied from estuarine 

sediments (Boynton e t  al., 198213). Processes of t h i s  magnitude have a 



pronounced effect on estuarine water quality and habitat conditions. In terms 

of storage, sediments in much of Chesapeake Bay, especially upper Bay and 

tributary rivers, contain large amounts of carbon, nitrogen, phosphorus and 

- other corrp?ounds. Additionally, it appears that  a large percentage of t h i s  

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. In a sense, nutrients and other materials deposited or 

buried in sediments, represent the potential "water q a l i t y  memory" of the Bay. 

Just&ticatim 
. . 

It appears that  processes associated with estuarine sediments have a 

considerable influence on water quality and habitat conditions in the Bay and 

it's tributary rivers. In a simplified fashion, nutrients and organic matter 

enter the Bay from a variety of sources, including sewage treatment plant 

effluents, f luvial  inputs, local non-point drainage and direct  rainfal l  on Bay 

waters. It  appears that dissolved nutrients are rapidly removed fromthe water 

colum via biological, chemical and physical mechanisms and much of t h i s  

material then sinks t o  the bottom or  is remineralized prior t o  reaching the  

botto~n. 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, shellf ish and 

demersal f i sh  communities. The regenerative capacities and the potentially 

large nutrient storages in bottom sediments ensure a large return flux of 

nutrients from sediments t o  the water column and sustain continued phyto- 

plankton growth, deposition of organics t o  deep waters and anoxic conditions 

typically associated with eutrophying estuarine systems. 

It is within the context of t h i s  model that we have undertaken a moni- 

toring study of deposition, sediment oxygen demand and sediment nutrient 

regeneration. Our rationale is that i f  nutrient and organic matter loading t o  



the Bay is decreased then the cycle of deposition t o  sediments, sediment oxygen 

demand, release of nutrients and continued high algal production w i l l  be 

strongly influenced. Since these benthic processes are important in influen- 

cing water quality .conditions, changes in these processes w i l l  serve as impor- 

tant indications as t o  the effectiveness of nutrient control actions. 

Finally, an important consideration in  the  design of monitoring studies is 

the spat ia l  and temporal variability associated with measured variables. If  an 

element w r i e s  substantially in a manner which cannot be accounted for, then 

*ant i f  icat ion of trends or differences becomes di f f icu l t  and expensive. 

However, t h e  processes t o  be monitored in t h i s  program appear t o  be quite 

stable over small temporal (days-months) and spatial  (1-10 km) scales (Smetacek 

et ale, 1978; Smetacek, 1980; Wassmann, 1983; Kelly and Nixon, 1984; Boynton e t  

al., 1984) a ~ d  hence are appropriate for monitoring trends in Bay water quality 

in an efficient  manner. 

Obiect ives 

The primary objectives of the Ecosystem Processes Component of the Bio- 

monitoring Program are to: 

1) characterize the present s ta te  of the bay (including spatial  and 
seasonal variation) relative t o  sediment-water nutrient exchanges and 
oxygen consumption and the rate at which organic and inorganic parti- 
culate materials reach deep waters and the sediment surface. 

2) determine the long-term trends that might develop in sediment water 
exchanges and vertical deposit ion rates in response t o  pollution control 
program. 

3) in-rate the information collected in t h i s  program with other 
elements of the  monitoring program t o  gain a better understanding of the 
processes affecting Chesapeake Bay water quality and its impact on 
living resources. 



PRoJEcr DESCRIPTION 

s ! a u u -  
General 

Sampling locations for both the sediment oxygen and nutrient exchange 

(SOND study and the vertical flux study (VFX) are shown in Figures 1 and 2. 

Brief descriptions and exact locations of SONE and VFX stations are given in  

Tables 1 and 2. Four of the 10 stations sampled as  part of the SONE study were 

located along the sal in i ty  gradient in the mainstem Bay between Point No Point 

(north of the mouth of the Potomac River) and S t i l l  Pond Neck (20 km south of 

the Susquehanna River mouth). Two additional stations were located in each of 

three tributary rivers (Patuxent, Choptank and Potomac), one in the turbidity 

maximum or  transition zone and one in the lower mesohaline region. The two 

stations monitored as part  of the VFX study were located in the mainstem of the 

Bay, one near the upstream point where anoxic conditions exist  (during summer 

periods) and one in the central anoxic region (Fig. 2). 

J u s t  ~flcation 
. . 

locations of SONE stations (Fig. 1 and Table 1) were selected based on 

prior knowledge of the general patterns of sediment-water nutrient and oxygen 

exchanges in Chesapeake Bay. Several earl ier  studies (Boynton e t  al., 1980, 

1984 and bynton 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 sa l in i ty  regions and, 2) fluxes in the 

transition zone of tr ibutaries were much larger than those observed in the 

higher sa l in i ty  downstream portions of tributaries. Hence, a series of 

stations were located along the mainstem from Still Pond Neck in the upper Bay 

t o  Point No Point near the mouth of the Potomac River. A pair of stations were 

established in three tributaries (Potomac, Patuxent, and Choptank), one being 

i n  the transition zone and one in the lower estuary. In a l l  cases station 

6 







Table 1. Locations and descriptions of stat ion;  sampled as part  of the Ecosystem Processes Sediment oxygen and 
Mtrient  Exchange Project (SONE). 

BaY Station Code 
seP"ent Name . Name 

General 
location 

Iatitude & Total Salinity 
b n g  itude Depth, m Characteristics 

Patuxen t Buena Bu. Vista 0.75 naut. m i  N of 38°30.961 3-4 Oligohaline 
River Vista Rt .  231 Bridge a t  76'39 -85 

Bmedict, MD 

St. Leonard St. Iko 7.5 naut. mi of upstream 38'22.74 6-7 Mesohaline 
Creek o t  Patwent River muth 76'30 -08 

Choptank Windy Wind. HL 10 -0 naut. mi upstream 38'41.43 3-4 Oligohaline 
River H i l l  of Rt. 50 bridge at  75'58.42 

Canbridge, MD 

Horn Horn. Pt 4.0 naut. mi downstream 38'37 -07 7-8 Mesohaline 
Point R t  . 50 Bridge a t  76O07.80 

Cambridge, MD 

Maryland Md. Pt 1250 yds. SE of buoy 38O21.36 9-10 Oligohaline 
Point R-18 77011.52 

Rag. Pt 1.5 naut. m i  WPIW of 38'09.77 13-14 Mesohal ine 
Point E4W " 5 i ~ "  76035 -58 

~ Chesapeake St ill St i l .  W 700 yds W of channel 37'20.91 9-10 01 igohal ine 
Mainstem Pond marker "41" 76010.87 

I 

BUOY R-7 8 209 yds NNW of channel 38'57. 15-16 Oligo-Eleso 
R-78 buoy "78" 76023.58 haline 

BUOY R-64 300 yds NE of channel 38'33.60 15-16 Mesohaline 
R-64 buoy R-64 76025.64 

Point No Pt. No. P t  . 3.2naut. mi E o f  ' 38'07 -98 13-14 Mesohal ine 
Point Pt. No Pt. 76015 -10 

'seconds of latitude and longitude are expressed as hundreths of a second. 



~ a b i e  2. locations and descriptions of stations sanpled as part of the Ecosystem Processes 
Vertical F l u  Project (VFX) . 

Stat ion Code General latitude & lb ta l  Salinity 
Name Name Socation bng itude Depth, In Characteristics 

. Thms pt.l Tbm. Ft 1.3 naut. m i  E of 38'54.07~ 15-16 Oligo-Meso 
Thomas Point Light 76024.54 haline 

Buoy R-78 R-78 200 yds NW of 38'57 .#d 15-16 Oligo-Meso 
3 3  

channel buoy R-78 76023.58 haline 

Buoy R-64 R-64 300 yds NE of 38033 -60 15-16 Mesohaline - 
channel buoy R-64 76'25.64 

CI 
0 

b m a s  Pt. station occupied from 23/7/84 to 30/8/84 and then relocated t o  R-78 due to 
interference from comnercial boat traffic.  

2 ~ n d s  of latitude and longitude expressed as Wreths  of a minute. 



locations were selected having depths and sediment characteristics represen- 

ta t ive  of the estuarine zone being monitored. 

In a few instances (Patuxent stations and Choptank station a t  Horn Point) 

SONE stations are not located exactly a t  the same s i t e  as other Biomonitoring 

Program stations, although they are close (110 km). The prime reason for th i s  

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 stations and the OEP stations 

are in  the same estuarine zone. Benthic fluxes have been found t o  be quite 

constant over s m a l l  spatial  scales (-10-20 km) given that measurements were 

taken in the sameestuarine zone (similar salinity, sediments and depths) and 

hence th i s  program retains a high degree of comparability with other program 

conpnents (Boynton e t  al . , 198.2b) . 
The use of sediment t rap ~~ethodology t o  determine the net vertical flux of 

particulate material is restricted t o  the deeper portions of the Bay. In 

shallower areas local resuspension of bottom sediments is sufficiently large t o  

mask the downward flux of "newn material. Hence, sediment traps are not a 

useful tool in the upper reaches of the mainstem and in many tributary areas. 

For these reasons we chose t o  deploy two se t s  of traps in mainstem areas. Che 

array (R "64", Fig. 2) was positioned near the center of the region experi- 

encing seasonal anoxia t o  monitor the vertical flux of particulate organics 

reaching deeper waters. The station location is close to, but does not exactly 

coincide with, Biomonitoring stations i n  t h i s  area. Since sediment traps are 

fixed pieces of gear exposed t o  damage and/or loss by commercial boat t ra f f ic  

we chose a location not regularly used by such vessels, but still close t o  the 

OEP station. 

The second stat ion was loci~ted farther north (1.3 m E T h o m a s  Point), but 

still in the region experiencinq seasonal anoxia. It  seemed probable that both 



the magnitude and composition of sedimenting material would be different here 

then a t  the down-Bay stat ion because of the lower sa l in i ty  and proximity t o  the 

turbid upper Bay. Preliminary results indicate a considerable difference in 

- sedimentation rates of inorganj-c solids between si tes,  Again, the location of 

the Thmas Point station does not coincide exactly with the other water quality 

monitoring program stations in th i s  region, although they are close. Our 

justification for t h i s  is based. on the need to  locate these sampling devices in 

areas not exposed t o  heavy commercial boat traffic. The W m a s  Point station 

was la te r  moved several kilomeiters farther north b u y  R-78) $0 minimize 

interference from comercia1 boat t raff ic ,  

S ~ F r e a u e n c v  

Field sample collection data for the 1984-1985 Ecosystem Processes Compo- 

nent are given in  Table 3, A l l  scheduled monitoring cruises through October 

20, 1984 were completed and data associated with cruises conducted between July 

23, 1984 and August 30, 1984 are contained in t h i s  report, 

The strategy of sampling frequency of the SONE portion of t h i s  program 

component is based on the seasonal patterns of sediment water exchanges 

observed in  previous studies conducted in the Chesapeake pay region (Hemp and 

Boynton, 1980; Kemp and Boynton, 1981; Boynton e t  ale, 1982b; Boynton and Kemp, 

1985). These studies indicated that there were several d is t inct  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 macro- 

faunal bion~ass was low but water temperature and water column metabolic 

act ivi ty high and anoxia prevalent in  deeper waters (August), 3) a period in 

the f a l l  when anoxia was not present and macrofaunal community abundance low 

but re-establishing and 4) an early spring period (April-May) when the spring 

phytoplankton bloom occurred, and water column nutrient concentrations were 

high (particularly nitrate).  Previous studies had also indicated that short- 





term temporal (day-month) variation in these exchanges w a s  small but that  there 

were considerable differences in the magnitude and characteristics of fluxes 

among distinctively different estuarine zones (i.e. t i d a l  fresh vs. mesohaline 

regions). In l i g h t o f  these results, the monitoring design adopted for the 

SONE study involves quarterly measurements, as described above, distributed in 

zones characteristic of mainstream Chesapeake Bay and tributary rivers. 

The selection of sampling frequency for the VFX (organic deposition) 

portion of the Ecosystem Processes Component of the Biornonitoring Program was 

governed by different constraints, although compatible with SONE sampling 

frequencies. It appears that net depositional rates are largest during the 

warm seasons of the year (May-October) and considerably lower during winter 

periods (Noveer-March) . Resuspension of near-bottom sediments and organics 

in one tributary of the Bay (Patuxent) followed a similar pattern (Boynton e t  

al., 1982b; Kemp and Boynton, 1984). However, there is some variabil i ty in 

warm season depositional rates, due probably t o  algalblooms (of short dura- 

t ion; days-week) , variation in zooplankton grazing rates (week-month) and 

other, less w e l l  described features of the Bay. Given the importance of 

ob t a i~ ing  inter-annual estimates of organic matter deposit ion rates t o  deep 

waters of the Bay, sampling was designed t o  be almost continuous during the 

summer period (July-August), of shorter duration during the generally smaller 

bloom periods of the spring and f a l l  and only occasional during the low 

productivity, low depositional period of the winter (December-March). Direct 

measurements of organic deposition t o  Bay sediments is monitored for 20 weeks 

of the  year. The frequency of vertical deposition rate measurements is 

coordinated with SINE measurements (and other Biomonitoring Program Components) 

in that  sediment-water exchange are monitored a t  the end of each intensive VFX 

development period and coincide with other monitoring measurements. 



gLe.u Methods 

SONEStudv 

Water Column p r o f i l a  A t  each of the 10 sediment oxygen and nutrient 

exchange (SONE) stations, vertical water column profiles of temperature, 

sa l in i ty  and oxygen were obtained a t  2 m intervals from the surf ace t o  the 

bottom immediately prior t o  obtaining intact sediment cores for incubation. 

Temperature and sal in i ty  measurements were made using a Beckman induction 

salinometer (Model RS5) while dissolved oxygen concentrations were measured 

using polargraphic oxygen system (YSI Model 57). Both instruments were 

calibrated daily. Near-surface (-1 rn) and near+ottom ("+I m) water samples 

were also collected using a high volume submersible pump system. Samples were 

filtered, .where appropriate, using 0.45 u GEC filter pads (47 mm) and 

immediately frozen. Samples were analyzed for the normal sui te  of dissolved 

nutrients and particulate materials including: ammonium (NEIil, ni t ra te  + 
n i t r i t e  (q + KO;), t o t a l  dissolved nitrogen (?DNl, dissolved inorganic 

phosphorous (DIP), t o t a l  dissolved pbsphorous (TDP) , si l icious acid (Si (OH) 

particulate carbon (PC), particulate nitrogen (PN), particulate phosphorous 

@PI, chlorophyll a and seston. 

_Sediment @re&: Intact sediment cores were obtained a t  each 90NE station 

using a Bouma box corer. This corer is capable of obtaining a core with areal 

dimensions of 8 x 17 cm and depths of about 30 cm. The main advantage of t h i s  

corer is that  it is capable of obtaining a sediment sample with minimal 

disturbance, particularly t o  the sediment surface. After deployment and 

retrieval of the  box corer, the  plexiglass l iner containing the sediment sample 

was removed and visually inspected for disturbance t o  the sediment surface. I f  

the core appeared satisfactory it was placed in a holding stand prior to  

further processing. A minimum of 4 cores were taken a t  each station. 



Wiment-wate~ Exc- Three of the intact cores were used to  estimate 

net exchanges of oxygen and dissolved nutrients between sediments and overlying 

waters. Each core was equipped with a bottom plate made of plexiglass (1.2 cm 

- thickness) having a unicellular foam gasket to ensure a water-tight seal. The 

plate was attached to the sediment core liner with several elastic cords. 

After bottoms were in place, water was either added or siphoned from the core 

to adjust the height of overlying water t o  about 5-10 cm This height of water 

produced a sediment surface areawater volume ratio similar to that commonly 

used in other sediment-water exchange studies (Boynton e t  aL, 1982131. A 

plate, made of plexiglass and foam, was then inserted in the top of the corer 

to  form a seal between the water and atmosphere. The cover plate was equipped 

with ports for oxygen and nutrient sampling and for manifolds used in 

maintaining water circulation. The cores were then placed in a darkened water 

bath, and circulating pumps attached. After an equilibration period of about 

10 minutes the oscillating pumps (1.8lmin-l a t  IMX flow) were turned on and 

maintained a well mixed water column but did not induce sediment resuspension. 

Oxygen concentrations were monitored continuously using a polagraphic oxygm 

probe (YSI Model 57) connected to  chart recorders. Water samples 

(approximately 30 m l )  were extracted from each core every 30-40 minutes over 

the 2-4 hour incubation periods. After each sampling, core covers were moved 

downward inside the core to  form a t i g h t  seal. The cores were then inspected 

for a i r  bubbles and any that had developed due to  sampling were removed. Water 

samples were filtered (1.45~ GEC f i l ters) ,  immediately frozen and later 

analyzed for NH;, W; + bD5, DIP and Si(OH1 4. A t  the end of each incubation 

the amount of water in each core was determined volumetrically. Nutrient and 

oxygen fluxes were 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 vo1ume:area ratio of each core. 



Wiment p r o f i l a  A t  each SONE station a core was obtained and Eh 

measurements taken a t  1 c m  intervals over the f i r s t  5 c m  of the sediment column 

(where possible) and at 2-5 c m  intervals t o  depths of up to 25 cm. The Eh 

values reported here are not corrected to standard hydrogen electrodes. Once a 

year intact sediments w i l l  be sampled for both dissolved and particulate 

nutrient concent ra t  ions and percent water content. These sediment properties 

were sampled during the (Sctober, 1984 SONE monitoring cruise and w i l l  be 

presented in the next report. These data w i l l  be particularly useful in 

evaluating nutrient storages in sediments and can also be used in  calculating 

gradient supported fluxes. 

~ s t u d v  

A t  each of the two vertical flux stations 0, vertical water column 

profiles of temperature, sa l in i ty  and oxygen were obtained a t  2 m intervals 

from the surface t o  the bottom t o  characterize general features of the  water 

column. Temperature, sa l in i ty  and oxmen were measured using the same tech- 

niques as described in the SONE study. Water samples were also collected at 5 

discrete depths using a submersible pump system. Sampling depths a t  each 

stat ion were determined by inspection of water column physical characteristics. 

Fbutinely, a sample w a s  taken from near-bottom and near-surface waters, and the 

remaining three distributed such that  one was just above, one just below and 

one a t  the  ppoc l ine .  Samples were f i l tered using 1.45~ Q'C f i l t e r  pads 

(47 mm) and immediately frozen. Samples were analyzed for particulate 

materials including FC, PN, PP, chlorophyll-a and seston. These data provide 

instantaneous descriptions of the particulate matter f ield and are useful in 

evaluating results developed from sediment t rap collect ions. 

Wiment  w. During each VEX monitoring cruise (both deployments 

and retrivals) a surficial  sediment sample was obtained a t  each VFX station 

using either a Van Veen grab or the Bouma box corer. Subsamples (to a depth 



of 1 cm) were obtained using a modified syringe sampler which provided a 

sediment volume of about 3.l cm3. Sediment samples were placed in pre-labeled 

plastic tubes and immediately frozen. Sediment samples were later analyzed to 

- determine particulate carbon, nitrogen and phosphorous concentration (% by 

weight of dry sediment), and ch1orophyll-a content (ug m-2). Subsamples were 

also examined t o  determine the conpsition of surficial  sediments particulates 

(eq. algal species, zooplankton fecal pellets, etc3 

The sanpling device used to  develop estimates of the 

vertical flux of particulate materials to the sediment surface w a s  comprised of 

a lead or concrete anchor-weight ("200 kg) connected to a stainless steel  wire 

(0.8 cm diameter) which was 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 w a s  tethered to a surface marker buoy by wire cable. A t  three 

locations on the vertical wire collecting devises (trap arrays) were attached. 

The arrays were attached a t  about 5, 9 and 1 4  m beneaththe water surface t o  

obtain estimates of vertical flux of particulates from the surface euphotic 

zone t o  the pycnocline, flux across the pycnocline to  deep waters and flux of 

materials associated with nearimttom areas which includes local resuspension 

of bottom sediments as well as net deposition. 

Each collecting trap array w a s  constructed from steel angle-iron and pipe. 

Arrays were composed of 2, 48" horizontal pieces of 1" angle iron, The 

horizontal pieces were connected with 4 pieces of angle iron spaced 1' inter- 

vals. Each vertical piece was equipped with two stainless steel  rings which 

held collecting cups in a vertical position. A 1/2" (19.1 pipe (4' length) 

was welded a t  right angles to  the mid-point of the horizontal pieces. A piece 

of 5/16" stainless s teel  wire was passed through the pipe and each end was 

provided with a Nico pressed thimble, A 24" x 30" plywood fin w a s  bolted to  

the vertical pipe and served t o  keep the f rare holding the collecting cups a t  a 



90' angle relative t o  t i da l  currents. Each frame w a s  then shackled to pennants 

(5/16" stainless steel wire) which were of such lengths that collecting arrays 

could be positioned in euphotic waters (4-5 m), in the vicinity of the pycno- 

cl ine (7-9 m. and about 1 m above the sediment surface. Collecting cups were 

made from 3" (I93 PIC (schedule 40 pipe). Cups were 30" in length and each 

was equipped with a removable plast ic bottom. 

The two sediment t rap strings were i n i t i a l l y  deployed and retrieved at the 

end of a series of measurements using CEES research vessels. Normal sanpling 

periods lasted 1-2 weeks. A t  the end of a sampling period, the collecting cups 

were retrieved either by SCUBA equipped divers o r  by hoisting the entire array 

t o  shipboard. In the l a t t e r  case, cups were not capped prior t o  retrieval; 

However, ear l ier  measurements indicated that  losses from cups was negligable 

using th i s  procedure. New cups were attached, fouling organisms removed from 

the f rams and, in the case of shipboard retrieval, the array lowered back into 

the water. 

The contents of each collecting cup was gently decanted into a graduated 

cylinder. The cup w a s  then gently rinsed and the t o t a l  volume of water noted. 

The entire sample was then mixed using a magnetic s t i r e r  and aliquots taken for 

determination of PC, PN, PP, chlorophyll and seston concentrations. Addi- 

tionally, a 10 m l  sample w a s  taken, preserved in a modified Lugol's solution, 

and l a te r  examined t o  determine characteristics of collected particulate 

material (egg. algal speciation, zooplankton fecal pellets, etc3. 

Particulate material concentrations in sampling cups were converted to 

vertical flux to  the depth a t  which collecting cup was suspended by consi- 

deration of t h e  cross-sectional area of the collecting cup, deployment time and 

sample and subsample volumes. 

To be specific, vertical flux to  the  depth of the collecting cup w a s  
- 

calculated as: 



F x =  (s Vt) (Dd) [MI 

where: F = flux of component x  to  the deplth of the collecting cup (gm-2 d-l) 

C, = concentration of component x  i n  the sub-sample taken from the 

collecting cup (gl-l) 

Dd = duration of deployment (days) 

M = conversion of collecting cup cross-sectional area (45.6cm2) to a 

square meter basis (m=0.00456). 

Estimates of depositional flux t o  the bottom were made by linear 

extrapolation of flux a t  the  collecting depth to  the b ~ t t o m . ~  

ChemicdlAndlvses 

Chemical methods used in the SONE and VFX portions of t h i s  monitoring 

program are summarized in Table 4. In  brief,  methods were as follows: NOS, 
NE$ and DIP were measured using the automated method of EPA (1979); t o t a l  

dissolved phosphate (mP, filtered) and t o t a l  phosphate (TP, unfiltered) 

analyses used the digestion and neutralization procedure of DIElia e t  al. 

(1977) followed by DIP analysis (EPA 1979); s i l icious acid was determined using 

tk Technicon Indust r i a l  System (1977) method; dissolved organic nitrogen 

analysis followed the method of D'Elia et al. (1977); sediment PP concen- 

trations were obtained by acid digestion of muffled dry sediment (Aspila et al. 

1976) while PC and PN samples were analyzed using a model 240B Perkin Elmer  

Elemental Analyzer; methods of Strickland and Parsons (1972) and Sbaf  and Lium 

(1976) were followed for chlorophyll 3 analysis; to ta l  suspended solids 

determination used the gravimetric technique of EPA (1979). 

Alsal Identification 

Identification of particulates was accomplished by microscopic examinat ion 

(Nikon Inverted Microscope, Diaphot-TMD) . Phytoplankton samples were allowed 

t o  s e t t l e  for 3 or more days prior t o  concentration and subsequent analysis. 

Net plankton ((40 u on longest axis) and nanrioplankton were counted using the 



Table 4. Summary of nutrient analysis methods, giving percent recovery, standard replica- 
tion and instrumentation used. 

Standard 
Replication - Recovery 

Percent Reference 

EPA (1979) +5 - Technicon 
AutoAnalyzer I1 

D I E l i a  et  al. (1977) 

+5 - AutoAnalyzer I1 EPA > (1979) 

DIElia et al. (1977) 

&loc Turner 
Fluororneter 

Chlorophyll g 
active/total 

PCd 

Strickland & Parsons (1972) 
&af & Lium (19j6) 

Perk in-Elmer 
Elemental 
Analyzer 

Hobson & Menzel (1969) 

+5 - Perk in-Elmer 
E l e m e n t a l  
Analyzer 

Hobson & Menzel (1969) 

+5 - AutoAnalyzer .I1 Aspila et al. (1976) 

Technicon Industrial 
System (1977i 

Total 
Suspended 
Solids 

+5 - Sartorius 
Analytical 
Balance 

a~issolved organic nitrogen determined as to ta l  dissolved nitrogen (?DM after  
, f i l t ra t ion and reported as the  difference of summed inorganic N and 1DN, 

Dissolved organic phosphorus determined as to ta l  dissolved phosphorus (IDPI 
af ter  f i l t ra t ion  and reported as  the difference of summed inorganic P and W. 

For chlorophyll g only. 

Determined on sediment sample or as particulate fraction concentrated on glass 
fiber f i l t e r .  

ma l i t y  control on analytical techniques is provided via a program conducted by 
the USEPA Environmental Monitoring and Support Laboratory. W e  routinely obtain 
samples from EPA which we analyze and report results t o  EPA. Our results have a l l  
been within the  acceptance l i m i t s .  



random field technique (Lund et al., 1958; Venrick, 19781, which requires a 

minimum of 10 f ields t o  be enumerated with 200 ce l l s  or more present. This 

random f ie ld  technique was done a t  200x magnification, with species identifi- 

- cation confirmation at 400x as required. Following the identification of more 

than 200 ce l l s  via random f ie ld  analysis, a lOOX scan was made of the entire 

se t t l ing chanter to identify the large net forms and rare species present. 

Algae were identified to  species where possible. Additionally, non-algal 

particles were also examined and identified (i.e. zooplankton fecal pellets,  

cysts, skeletal frag&ts) to further characterize the composition of deposi- 

ting materials. 

&&a Proc ess m s l o n  idstoracre . . 

Since th i s  monitoring program is a f ie ld  oriented study, the f i r s t  s tep in 

data accpis it ion involves recording characteristics of f ie ld  samples. Field 

data sheets are given in Appendix Table 1. Following f ie ld  cruises, data 

sheets are reproduced t o  provide back-up copies and the results of chemical 

analyses added t o  f ield or laboratory data sheets. Data dictionaries were also 

developed describing each of the 8 data f i l e s  associated with t h i s  program 

@pperIdix Table 2). Data were then entered on a Victor 9000 computer and then 

transfered t o  magnetic tape a t  the miversi ty of Maryland's Computer Science 

Center. Subsequently these tapes were modified so as t o  be compatible with 

OEP requirements. 



DESCRIPTION OF lusuErS 

In the following sections, data collected in the Ecosystem Processes 

Component of the OEP Biomonitoring Program are presented and summarized. 

Included are data collected during the period 13 July 1984 - 1 Septerrber 1984. 

Specifically, t h i s  section of the report contains results of the SONE cruise 

conducted from 26-31 August 1984 and results of weekly sediment t rap deploy- 

ments from 23 July through 30 August 1984. 

=Studv 

Water Colurm Prof 

Temperature, sa l in i ty  and dissolved oxygen conditions were measured at  2 m 

intervals a t  a l l  93NE stations during the August cruises (Figs. 3a and 3b and 

Appendix Table 3). Both sa l in i ty  and temperature profiles exhibited expected 

patterns. Temperatures decreased sl ightly with depth and were sl ightly higher 

(=lOc) in  tr ibutaries than in the mainstem. Salinities increased with depth a t  

the deeper stations, as expected. Interestingly, the depth of the pycnocline 

along the mainstem increased from about 7 m a t  Point No Point t o  about 13 m at  

!lbxnas Point in the upper Bay. The most interesting 'patterns were associated 

with dissolved oxygen conditions. Briefly, DO concent rations mirrored vertical 

salinity'conditions. A t  these stations where the water colum was well mixed 

(i.e. the shallow tributary stations) oxygen showed l i t t l e  change with depth. 

However, a t  those s t a t  ions having strong vertical water column strat if icat ion,  

oxygen concentrations decreased sharply beneath the surface mixed layer. For 

example, 60 ranged from 7.8-7.0 rngl-l in the surface mixed layer at  R-64. 

However, beneath the pycnocline (30 m) concentrations rapidly decreased t o  

0.40 rngl-l. Overall, conditions reported here were similar t o  t b s e  observed 

by Kemp e t  a l .  (pers. comm.) and Tut t le  e t  a l .  (pers. comm.) during the  1984 

summer period. 
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Fig.  3a. V e r t i c a l  p r o f i l e s  of temperature, sal  i n i t y ,  and 

d isso lved oxygen a t  t r i b u t a r y  SONE s t a t i o n s ,  

August, 1984. Note t h a t  values a t  g rea tes t  depths 

a r e  approximately 1 m f rom the  bottom. 
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F ig .  3b. V e r t i c a l  p r o f i l e s  o f  temperature,  sa l  i n i t y ,  and 

d i sso l ved  oxygen a t  mainstream SONE s t a t i o n s ,  

August, 1984. Note t h a t  va lues a t  g r e a t e s t  depths 

a r e  approx imate ly  1 m f r om t h e  bottom. 



Water Column Nutrient Condltlon~ 
. . 

A t  each 90NE station surface and bottom water samples were taken and 

analyzed for the dissolved and particulate nutrient concentrations described 

- earlier. Data are summarized in Table 5. A t  stations where the  water column 

w a s  s t ra t i f ied,  there were larger differences in NH4 concentration between 

surface and bottom waters. For example, surface and bottom concentrations were 

3.0 and 25.2 uM, respectively, at  R-64. Surface water concentrations increased 

in an up-Bay direction but showed li t t le consistant change in or among 

tributaries. The elevated NH4 concentrations in  deep waters.suggest the 

importance of deep-water/sediment regenerative processes. Nitrate 

concentrations, as expected, increased with decreased sa l in i ty  i n  both mainstem 

and tributary areas. Dissolved inorganic phosphate (DIP) was consistently 

higher in bottom waters with concentrations typical of summer maxima (z3 uM) 

previously observed. In most cases, DIP was higher in  tr ibutaries than in the  

mainstem. Concentrations of Si(OHI4 were in excess of 32 uM a t  a l l  stations 

and were highest in tributaries. Concentrations were comparable t o  those 

reported earl ier .  

Concentrations of particulates were generally higher in tributary areas 

than the mainstem. For example, PC ranged from 2.4-3.4 -1-I a t  the 

oligohaline tributary stations while a t  mainstem stations concentrations ranged 

from 0.9-1.2 mgl-l. Additionally, the relative proportion of particulate 

material comprising the seston was quite constant. Ratios of X:PN 

(weight:weight) ranged from 4.8-6.7 a t  a l l  stations except Sti l l  Pond and Windy 

H i l l  where values were somewhat higher (7.1-8.61, possibly reflecting the 

presence of low PN particulates from te r res t r ia l  sources. The very high 

particulate values a t  Windy H i l l  were probably the result of t ida l ly  induced 

resuspension of sediments (and not the result of a sampling error). 



TABLE 5.  Dissolved and p a r t i c u l a t e  mater ia l  concentrat f  ons a t  

SONE s ta t ions ,  August, 1984. 

BIMIMIITIORIIIG PROWl: EDItEHT OXYGEN AWD YUTRIEWT EXClWESlSOE1 
H20WIS (Surface and bottoa water dissolved and prrticulrtr nutrirnt cmcmtrrtims at SSW ~tatims) 

h ------------------------------------------------------------------- ------------------------------ 
DISSkVED YUTRIEWTS PMlIWlATES . 

TOT&SLupLE ---------------------------- ------------------------------ 
STATION DlTE TIE DEPTH DEPTH NH4 Y03tY02 TUN DIP TW Sl(OH14 PC PN PP CKDRO SESTDll 

(11 (11 lull N1 IuH N1 ( d l  Hl (ul! P) (d l  P1 (ul! Si) (uql l )  (uq l l l (uq / l l (uq l l )  ( q l l 1  
----------------------------------------*---------------------- *------------------------ 

ST.LEO 27-8-84 940 6 7  0.5 1.9 0.12 27.35 0.33 9.38 72.0 2 1 1  439 79.8 14.85 21.6 
6 10.9 0.38 17.25 0.69 0.07 65.5 626 1OB 30.6 3.2 19.4 



The results of Eh measurements made a t  1 cm intervals in the sediment 

column are given in Appendix Table 4. Other variables (PC, PN, PP, Si, Chloro 

- and %H20) are sampled only once per year and were scheduled for the October 

1984 SONE cruise. EIowever, Eh measurements are useful for broad brush 

characterization of the electronic environment (oxidizing vs reducing) of 

sediments. Values more positive than -186 mV represent generally oxidizing 

conditions while those more negative indicate a reducing environment. A t  the 

deeper stations reducing conditions were evident throughout the sediment column 

including surface sediments. However, a t  the shallower stations, oxidizing 

conditions were apparent in  the surface 1-2 cm. The values reported here are 

similar t o  those previously reported for some stations in the general vicinity 

of ours (Jenkins, 1982). 

Nutrient concentration changes over time in t r ip l icate  intact  sediment 

cores for each SONE stat ion are given in tabular form in Appendix Table 5 and 

in graphical form in m d i x  Table 6. Example data collected at the 

oligohaline stat ion (BU.VISlN in the Patuxent River are shown in Figure 4. 

The concentration data given in  the above tables and figures have not been 

parsed and hence extraneous values have not been deleted. However, prior t o  

making sediment-water exchange calculations the data base w a s  parsed using the 

following cri teria:  1) occasionally observed values were deleted based on the 

assumption that  some contamination occurred during the sampling-storage- 

analysis procedure, 2)  data associated with  cores that appeared (as indicated 

by enhanced seston levels) t o  have been disturbed during the handlinig- 

incubation period were also not used. A summary of oxygen and nutrient fluxes 

are given in Table 6 and a complete s e t  of flux values are contained in 

Appendix Table 7. 



ECGS'r'STEM PROCESSES 

Fig. 4. Oxygen and n u t r i e n t  concentrat ions vs. t ime data f rom r e p l i c a t e d  
sediment cores c o l l e c t e d  a t  s t a t i o n  BU. VISTA (Patuxent R ive r )  
dur ing  the  August 1984 SONE c ru i se .  



Sediment oxygen demand ranged from 0.45 t o  2.13 g02m-2d-1 among stations 

during the  August 1984 monitoring cruise. In general values were somewhat 

lower than those previously recorded but this may be related t o  the low oxygen 

content of bottom waters encountered a t  several stations. Replication was 

reasonably good at most stations and can be expected t o  improve as we became 

more familiar with shipboard core acquisition and incubation systems. Nitrate 

fluxes were generally small (range 23.0 t o  -93.7 ug-at ~ ~ ~ - ~ r n - ~ h - l )  as observed 

in previous studies (i.e. Boynton and Kemp, 1985). Additionally, n i t ra te  + 
n i t r i t e  fluxes were generally proportional t o  n i t ra te  concentqation in 

overlying waters. For example, a t  low n i t ra te  concentrations, sediment-water 

exchanges were always small (either positive or negative) while a t  higher 

concentrations fluxes were directed into sediments and the magnitude of the 

flux w a s  generally proportional t o  n i t ra te  concentrations (see Tables 5 and 6). 

Fluxes of si l icious acid were always directed from sediments t o  the water 

column as previously seen (DIElia e t  al., 1982). Additionally, fluxes were 

largest a t  m r e  saline locations in a l l  tr ibutaries and higher in the more 

sal ine portion of the  mainstem that  a t  the oligohaline stations. 

Fluxes of 4 and DIP were solnewhat erra t ic  and caused u s  some concern. 

Specifically, a t  some locations fluxes were directed into sediments rather than 

from sediments t o  the water colum and th i s  situation w a s  unexpected, 

particularly for NH4. It is possible that these fluxes are particularly 

sensitive t o  either small disturbances of the sediment surface or t o  oxygen 

conditions in overlying waters, t he  l a t t e r  being of real concern. There was 

some considerable oxygen introduced into cores taken from anoxia waters (i.e. 

a t  Stations Pt&Pt., R-64, Tom. Pt.) and th i s  may have influenced the 

direction and magnitude of DIP and possibly NQ fluxes. We are reexamining 

these data and have made methodological adjustments. Specifically, we have 

adopted the  strategy of maintaining cores in the incubation mode unt i l  DO 



m I. 
0 m  
d ' m  



conditions are equivalent t o  those observed in ambient waters and then 

continuing the incubation/sampling routine for a period of time sufficient t o  

obtain a flux under i n s i t u  conditions. Overall, we  are extremely pleased w i t h  

the efficiency of the approach we have adopted for making sediment-water 

exchange measurements. 

YMStudv 

SedimentTrax>s 

During the f i r s t  sediment trap deployment (23-30 July1984) we  examined 

two methodological questions regarding the design of our sediment trap program. 

W e  compared the collection efficiency of cylindrical traps with aspect ratios 

beight:diarneter of mouth) of 5 and 10. While at Thomas Point (TP) there was 

no consistent difference between the two designs, the longer traps (aspect 

ratio=lO) collected 25-150% more material at "R64" than did the shorter traps, 

w i t h  greatest differences occuring for the "surfacen (4 m) deployment 

(Table 7). Previous controlled experiments have suggested a rectangular 

hyperbolic relationship between trapping rate and aspect rat io (Bloesch and 

Wlrns, 1980; Blomquist and Hakanson, 19811, with collections a t  higher aspect 

rat ios approaching 'true" deposition rates. We also investigated the necessity 

for capping t r ap  prior t o  retrieval, and found no consistent significant loss 

of material when traps were brought t o  the water surface without capping, 

except possibly in some surface cups. Others have concluded similarly that  

traps with aspect ratios greater than 5 could be retrieved without capping 

(Bloesch and Burns, 19801, and there are substantial logist ic  advantages of 

being able t o  collect traps without the assistance of SCUBA divers, especially 

during the winter. On the basis of these experiments, we decided t o  use traps 

with an aspect of 10:l (i.e. 7.6cm x 76.0cm) retrieved without capping in our 

rout ine sampling. 



TABLE 7. Estimates o f  p a r t i c u l a t e  mat ter  f l u x  t o  t h e  sediment sur face 

a t  two VFX s t a t i o n s  (F-G3; Tom. P t . )  f o r  t h e  pe r iod  30-7-84 

t o  30-8-34. For the  f i r s t  deployment pe r iod  (23-7-94 t o  

30-7-34), t h e  f i r s t  two data e n t e r i e s  a t  each cup depth 

represent  c o l l e c t i o n s  made w i t h  cup r a t i o s  o f  10:l wh i le  

the  l a t t e r  two e n t e r i e s  represent  c o l l e c t i o n s  made w i t h  cup 

r a t i o s  o f  5:l. A l l  subsequent c o l l e c t i o n s  repo r ted  here were* 
BIOHOtllTORIN6 PR06R3li; VERTICAL FLUX PROGRAH 
VFYDEPO (deposition of particulates at the sedinent surface,rpt/n2/d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATE TlHE DATE T I M  TOTAL TOTAL CUP 
STATION DEPLOY DEPLOY RETRIEVE RETRIEVE TIHE DEPTH M P T H  SESTON PC PN PP CHLORO 

(days) (11 (a) (ginZld1 (ngir21dl (agin2idl (nplr21d) (nqtn2ld1 
------------------------------------------------------------------------------------*---------------T------------------------- 

TOfl.YT 23-7-84 1315 30-7-84 1455 7.06 15.50 4.20 60.52 3085.55 461.98 106.72 25.W 
7.06 15.50 4.20 60.14 3472.66 478.77 104.43 28.54 
7.06 15.50 4.20 40.52 1730.70 249.86 57.66 12.09 
7.06 15.50 4.20 46.28 2416.48 346.69 61.79 19.12 
7.06 15.50 9.20 38.94 1792.21 248.48 65.57 17.50 
7.06 15.50 9.20 44.46 1995.69 266.78 67.39 18.78 
7.06 15.50 9.20 42.21 1961.03 265.53 t6.09 16.06 
7.06 15.50 9.20 47.65 1928.66 2ll.lb b7.81 14.16 
7.06 15.50 14.30 381.50 19150.60 2564.01 398.62 89.57 
7.06 15.50 14.30 457.72 22547.74 5625.90 500.12 106.75 
7.66 15.50 14.30 408.49 20240.40 2770.84 446.73 103.21 

* 
made w i t h  cup r a t i o s  o f  19:l (see t e x t  f o r  d e t a i l s ) .  Cup depths a t  

S t a t i o n  fi-6?. denoted w i t h  "," were capped p r i o r  t o  r e t r i e v a l .  



Table 7 (continued) 

SIWIOWITWI~ PROGRAW; YERTIW FLUX PROGRIYI 
XKDEPO ( d r p o s l t i ~  of p u t i c u l r t w  r t  t k  b d i u n t  surfur,qtlr2/d) ----------------------------------------------------------------------------------------------------- 

DAlE T I K  DATE T I E  TOT& TOT& CLIP 
STATIC4 DEPLOY DEPLOY RETRIEVE RETRIEVE lllE WDW DEPTH XSTM PC PI( 

(days) a a (41r2idJ ( q j r 2 I d l  ~a91a21dl ---------------------------------------------------------------------------------------------- 
R-b4 23-i-84 1745 30-7-84 1010 6.70 16.00 3.80' 11.55 17W.75 297 .d  

6.70 16.00 3 . 1  11.30 1414.36 244.13 
6.70 16.00 3.10' 4.93 610.87 100.33 
6.70 16.00 3.80 4.05 41.70 85.39 
6.70 16.00 7.80. 8.11 798.23 126.21 
6.70 16.00 7.80 8.35 850.20 139.55 
6.70 16.00 7.110 5.03 402.M, 73.16 
6.70 16.00 7.80. 4.26 480.94 82.62 
6.70 16.00 13.70 149.59 7599.20 1109.60 
6.70 16.00 13.70. 123.52 6755.18 917.69 
6.70 16.00 13.70 126.45 6 a . 9 2  947.24 
6.70 16.00 13.70 124.02 6886.67 977.29 



Vertical distribution of trapping rates (extrapolated t o  the sediment 

surface) generally followed the expected pattern: similar values occurred in  

the upper "mixed layern and just beneath the pycnocline, while significantly 

higher (3-10 t i m e s )  rates were observed for the traps w e l l  below the pycnocline 

(Tables 7 and 8). These higher rates in the bottom traps reflect the effects 

of capturing resuspended bottom material (Steele and Baird, 19721, and these 

values, thus, provide an index of t i d a l  and wave-generated resuspension. The 

variance between duplicate traps w a s  relatively s m a l l ;  ranges were generally 

g o %  of the means for all variables measured in collected material (Table 7). 

Overall, the vertical distributions of particulate material in  the water column 

paralleled those for substances retained in  the traps (Tables 7, 8 and 9; . 

m d i x  Tables 8 and 9); however, there were a few noteworthy differences 

exemplified in  the data for the deployment period 1-8 August 1984 (Table 8). 

An interesting and consistent pattern is the lower accumulation rates for traps 

in the pycnocline compared t o  those in the overlying mixed layer. We have no 

simple explanation for t h i s  observation (we considered such factors as grazing, 

light-related algal strat if icat ion,  and t rap art ifacts) ,  and we hope to  conduct 

experiments in 1985 t o  further consider t h i s  question. 

Various constituent ratios can serve as indices of the character of 

particulate material both in the water column and the traps. Particulate 

organic carbon content (as a percentage of t o t a l  dry weight) offers a potential 

means of distinguishing resuspended bottom material from newly deposited 

biogenic substances (Gasith, 1975). A t  "R64" in early August, there was a 

clear distinction in %C between particulates in upper traps compared t o  bottom 

deployments (Table 8). Although the carbon content of watermlumn seston w a s  

only 8% on 8 August, it was 15% in the previous week and 14-19% in a l l  other 

weeks (Table 7). This suggests that the material collected in the upper trap 

was dominated by "newn (as opposed t o  resuspended1 particulates. It appears 



Table 8. Example vert ical  distributions of sediment t rap collection rates, 
water column concentrations and constituent rates for  Thomas Point and 
"R64" stations, 1-8 August 1984. 

Sediment Trap Collections 
(m) 

-2 -1 Trap Deposition (gm d 1 C:d.w. C:N C:P Chl:D .w. 
Stat ion ~ e p ~ l  ~ r y  W. cu a(103) (%I (atom) (atom) (%I - 

Water Colurm Constituents* 

Seston C h l  a C:d.w. C:N N: P Chl:d.w. 
Stat ion ( q / L )  (ug/L) (%I (atom) (atom) ( 8 )  

Thomas Pt. 11.4 24.4 14 6 .6 16.9 0.210 
9.8 2.1 4 6 .5 5.0 0.021 
9.3 2.1 4 6.7 5.3 0.023 

*Presented are water column constituents at  depths above sediment t rap height. 



Table 9. maunary of depxition r a m  for ;Illly rd Augclet am e d m t f d  f r o m  d i m a n t  trap dcplopmts in var iau  mtuaries md 
envirawlenta. 

C N P (hl A CcChl C8d.w. C:N IrP 
w f e r m  no. ( a s / n ~ )  a (atad (at- y;-G:l) - - (mj!n-%-l, --- ------  

~~ my# 
IhDm Pt. m s  

Snm 
JUL 41.4 1890 257 66 18.1 104 5 8.6 8.6 
AUG 31.0 1490 211 46 6.4 233 5 8.2 10.2 

PlulDmm IIIVeR ESRRW 
Jonar Pt. e~ynton e t  JtlL 37.3 1740 236 79 - - 5 8.6 6.6 

al. (1982) 8 AU; 6.2 556 58 28 - - 9 l l .2 4.6 

eMIIl Vista JUL 690.0 24900 2530 1194 - - 3 P .5  4.7 - 15.3 593 49 32 - 4 14.1 3.4 

St. I*KMrd'. cr. JUL 18.8 1270 133 16 - - 7 11.1 18.4 - AUG 1.3 144 33 7 -  11 5.1 10.4 

YOm R I r n  ESRAW 
VInS Patten at JtlL so -Q 3000 - - - - 5 - - 

al. (1966) AU; 1PO.O coo0 - - - - 5 - - 
m BRSIN' 
(Nova Scotia) Ilargrave L JOL - 200 40 - 0.2 100 - 6 - 

Taguchi (1978) AU; - 320 45 - 0.2 160 - 9 - 
Kxn BICaF 
(Baltic Sea) JUI. 1.0 200 2s - 2.0 1 3 9 - 

AUG 2.0 300 30 - 4.0 12 - 
ra31aJE. 
(North Sea) Steele k JUL 1.0 100 - - 0.3 33 10 - - 

Baird (1972) AU; 0.6 100 - - - - 0.2 , 50 17 

tThcse valuea are from th traps deployd in Ua ~ycmcline. 

*values reported in literature w r e  a t f r a t e d  vkually fro111 g-cal djnplayn, md tiPr should be amsidered ~ m i m a t h m  only. 



that most of the suspended particulates in the surface waters were of 

phytoplanktonic origin, since C:N and N:P ratios were similar t o  the Redfield 

proportions (Tables 8 and 9). Ratios of C:N were 15-30% higher in trapped 

particulates as compared to water-column seston, indicating preferential 

release of dissolved nitrogen (corpred t o  carbon) of material i n  the traps 

(Table 8). N:P ratios for trapped material increased sl ightly with depth, 

while N:P for seston decreased markedly in  deeper waters (Table 8). These 

opposite trends probably reflect  dominance of pbsphate adsorption to  sinking 

particles i n  the water, and phosphate release from particlesdeposited in traps 

surrounded by anoxic or  hypoxic bottom waters (see Appendix Tables 10, l la  and 

l l b  and review by Bloesch and Burns, 1980 and Blomquist and Hakanson, 1981). 

The percent of total dry weight associated with chlorophyll g decreased rapidly 

with depth in  the water column (Tables 8 and 9). This decrease is seen 

similarly in the sediment t rap collections, although the data in Table 8 are 

less pronounced for traps, since even the uppermost deployments are 4-5 m below 

the mean water surface. 

The species composition of deposited algal ce l l s  w a s  surprisingly diverse 

(Pgpenaix Table 9). Both pennate and centric diatoms were important components 

of the t o t a l  assemblages collected, with species such as a e t o c e u  sp. and 

a l e t o n e m a  costatus typically abundant. The benthic pennate diatoms which 

were of occasional significance were probably part of the tychoplankton 

resuspended from shoals and transported t o  the deeper Bay. Various 

dinoflagellates (such as Bar- mmlmum) 
. . and especially small green 

flagellated ce l l s  (such as U v c ) t o m o ~  sp.) were often dominant in these 

collections. Other chlorophytes such as Chlorella sp. were sometimes 

important. Various blue-green bacteria, both chained colonies (such as 

vst iq sp.) and unidentified spherical forms, were often numerically 

abundant in these samples. A substantial fraction of the ce l l s  accumulated in 



these traps were encysted, and many of those were dinoflagellates. 

Deposition rates observed i n  t h i s  program for July and August of 1984 were 

similar t o  those reported previously for other estuarine sites and higher than 

rates measured with comparable sediment traps in coastal marine waters 

(Table 9). Rates of dry matter deposition a t  the Thomas Point site were 1-4 

times higher than those at  "R64", reflecting the higher rates of sedimentation 

toward the "turbidity-maximumn region (e.g. Boynton and Kemp, 1985). However, 

rates of carbon and chlorophyll a deposition were more similar a t  the two 

sites, and carbon represented about 5 and 108, respectively,kof the trapped 

materials a t  Thomas Point and W4". These patterns along the sa l in i ty  

gradient are similar t o  those which we observed previously in the Patuxent ' 

River estuary (Boynton et al., 1982; Kemp and Ebynton, 1984). It is 

interesting t o  note the remarkable similari ty between July deposition at  the 

Jones Point site in the Patuxent and a t  Thomas Point (Table 9). 

Overall, t he  rates of carbon loss from the water-column were on the order 

of 1-2 g~m-2d-1, which represent about 3 0 6 0 %  of the plankton primary 

production in these regions of Chesapeake Bay (Boynton and KewI 1985). Ratios 

of ca~bon:chlorophyll a tor  these particulates were generally 75-225, typical 

of planktonic material. Thus, it appears that almost half of the carbon 

production by phytoplankton is not consumed in the upper mixed layer, and much 

of it may be deposited to  the benthos. There were some indications of a 

temporal pattern of carbon (and chlorophyll deposition rates: relatively 

high values were observed in July, but those decreased t o  a minimum in early 

August, and increased again toward the end of August. However, i f  we use the 

pycnocline traps as a measure of actual loss from the euphotic zone, we would 

conclude that  deposition of planktonic debris occurred continually throughout 

the summer season as a fraction of primary production. This is in contrast t o  

the episodic or intermittent depositional events described elsewhere for spring 



plankton blooms (e .g . Smetacek , 1980) . 
We are encouraged by the results of this summer season sediment trapping 

program. Our findings here are consistent with those reported previously, but 

. they provide a novel view of the plankton dynamics in Chesapeake Bay, and a 

quantitative (and qualitative) measure of the influence of plankton on the 

estuarine benthos. There are a number of methodological experiments which we 

would like to  conduct in 1985 to  test the interpretation of these results, and 

some minor changes i n  our approach may be warranted. We are especially 

enthusiastic about developing a description of particle deposition for a fill 

m u a l  cycle and further interpreting these results in light of the benthic 

nutrient regeneration studies discussed elsewhere in this report and other 

components of the water qudity monitoring program. 
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l l a  

l l b  

F ie ld  Data Sheets  

Data Dic t ionar i e s  
i;, cc1  29  

Water Column Data, SONE 1 1 5  f r 

P ro f i l e s ,  SONE 

Nutr ient  and 0 Concentration v s  Time,SONE 
2 

P l o t s  of Appendix 5 Data, SONE 
- 
X's & Flux R a t e s  f o r  Appendix 5, SONE 

v e r t i c a l  P r o f i l e s  and P a r t i c u l a t e  Concentrations, VFX 

P a r t i c l e  I D ' S  from Cups, VFX 

S u r f i c i a l  Sediment Analysis, VFX 

P l o t s  of V e r t i c a l  P r o f i l e s  R64, VFX 

P l o t s  of Ver t i ca l  P r o f i l e s  Thorn. Pt . ,  VFX 
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APPENDIX TABLE 1. 

Fie1 d data sheets used i n  t h e  Ecosystem Processes Component o f  t h e  

OEP Biomoni t o r i  ng Program 

Core -8 witor mlllm: 
> 

Tipp: ---------- 
me ~ 1 :  ---------- 
M vial #: ---------- 

Core #Irkrr Wlrkt Wlrrrt 

'Mnr ---------- 
me d l :  ---------- 
M vial #: ---------- 

Con Nmbu:  m r  MIIIDI: 

Thr ---------- 
W, Wl: ---------- 
M vial I: ---------- 

me m~l: ---------- 
M vial :: ---------- 



Appendix Tab1 e 1 (continued) 

Office of h ~ ~ t a l  Prograum 
Bicadtoring Program 

Ecogygtem Procassee ccnlplent 

SmIMEm -ENP W.cmm2 

Core & Measurenmts 



Appendix Tab1 e 1 (cont inued)  

Office of avirommtal Program3 
Bhmitoting Program 

-em processes Component 

PRmR CDILWN PXFII68: Teperature, Salinity, Dissolved men 

Date: Station: Time: Depth: Secchi: 

samele Depth 
m 



Appendix Table 1 (cont inued) 

Office of Environmental Program 
Bbmnitoring Program 

Ecosystem Processes Conponent 

mIHR?l' llRAP ID-CATION 

Statian: 

Deployment Date: 

Deployment Timc: 

Total Depth: 

Anchor to top of bottom cups: 

B o t t o m  to mid cups: 

Mid to surface cups: 

Estimated sinking depth. 

Surface Cup NuPbers: 

Mid Cup Nabers: 

Bottom Cup Nnbrs: 

Retrieval Date: 

Retrieval Time: 



Appendix Table 1 (con t inued)  

Office of En-tal Programs 
BiomPnitoring Program 

Ecosystem Processes  cnlpnent 

FSLTER a J x N  PEI[I?IES; PARI'XCULATES 

m e :  Station: Time of Szqle: 

Surficial Sediment S q l e  # 



Appendix Tab1 e 1 (continued) 

Office of hvironmenta.1 Program 
Biommitoring Program 

Ecosptem Processes Conponent 

Date: Station: Time of Sanple: 
h 

Oup Nurberr - . - - - -  - - - - - -  
'Lbtal Wlumer - - - - - - - - - - - -  
Test I\lbe Wlr - - - - - - - - - - - - 



Appendix Table 1 (continued) 

Date 
Stat ion 
Time 
Depth 

AA VIAL CODE 

- - 
- - 
- -- 

GLASS CODE 

- - 
- - 

FILTER PADS 

PC/PN 
VOL 

SESTON 
VOL 
PP 
VOL 



APPENDIX TABLE 2 

Data d i c t i o n a r i e s  assoc ia ted  w i t h  t he  Ecosystem Processes 

Component o f  t h e  OEP Siomoni tor ing Procram 

DATA DICTIONARY 

# Name o f  data f l l e  descr lbed by t h  I s  data d l c t  lonary f l le: H20PROF 
# Names and descr lp t lons o f  associated data d l c t l o n a r y  f i l e s :  SEDFLUX. SEDPROF. 
HrnNUTS 
# P r o j e c t  T l t l e :  Ecosystem Processes; Sediment Oxygen and Nut r len t  Exchanges 
( SONE 
I Principal Invest lgator(s):  W.R. Boynton and W.M. Kemp 
> Program Manager: L. Lubbers (CBL) 
> S t a t l s t l c l a n :  -- 
> Programmer/Ana l yst: -- 
> Data Coordinator: Tom Page (CBL) 
# Fundlng Agency: State o f  Maryland, Department Health 6 Mental H*lene, O f f l c e  
o f  Env l ronmenta l Programs; Blomon l t o r  lng Program 
# P r o j e c t  Cost: $172,00O/yr 
# QA/G Of f  lcer:  -- 
# Location o f  Study: Maryland p o r t l o n  malnstem Chesapeake Bay and Patuxent, 
Potomac and Choptan t r l b u t a r l e s  
# Date In terva ls :  84-7-13 t o  85-6-30 (quar te r l y  measurements: Aug., Oct., May 
and June-Ju l y) 

. # Abstract: Temperature ('GI, sa l  l n i t y  (ppt) and dissolved oxygen 
(02) concentrat ions were measured throughout the  water column (2m In te rva ls )  a t  
10 locations I n  the  Md. p o r t l o n  o f  Chesapeake Bay and t r l b u t a r i e s  dur ing four  
per lods o f  the  year (August, October, May and June-July) I n  assoclat lon w l t h  
sediment oxygen and n u t r l e n t  exchange measurements. 

# S ta t ion  Names and Descriptions: 

Name 
S t .  Leonard Cr 

Buena V ls ta  

Horn Pt. 
Windy HI I I 
Ragged Pt. 
Maryland Pt.  
P o i n t  No Pt. 
R-64 
R-78 
St l l I Pond 

Descr ip t ion  . Patuxent River; adjacent t o  mouth o f  S t .  
Leonard Cr. (RM=5) 
Patuxent River; 0.5 naut. m l  upstream o f  
Rt. 231 br ldge (RM=15) 
Choptank R 1 ver; Adjacent t o  Horn Pt. . (RM=l 1 ) 
Choptank River; Adjacent t o  W lndy Hi l l (RM=25) 
Potcmac River; AdJacent t o  Bouy 51-P (RM=13) 
Potomac River; Adjacent t o  Bouy C-17 (RM=53) 
Chesapeake Bay; Adjacent t o  Po in t  No Pt. 
Chesapeake Bay; Adjacent t o  channel Bouy R-64 
Chesapeake Bay; Adjacent t o  channel Bouy R-78 
Chesapeake Bay; Adjacent t o  channel Bouy 41 

X Sta t  ion Names, La t  I tudes, Long l tudes, and Tota l Depths: 

S ta t  Ion 
ST. LEO 
BU.VI STA 
HORN . PT 
WIND.HIL 
RAG.PT 
M) .PT 
PT.NO.PT 
R-64 
R-78 
STIL.PD 

Lat  1 tude 
38'22.74 
38'30.96 
38'37.07 
38'4 1 .43 
38'09.77 
38'21.36 
38'07.98 
38'33.60 
38'57.28 
37'20.91 

Long i tude 
76O30.08 
76'39.85 
76O07.80 
75'58.42 
76'35.58 
77'1 1.52 
76O15.10 
76'25.64 
76O23.58 
76'10.87 

Tota l  Depth 
6.7 m 
3.6 m 
7.2 m 
3.6 m 

13.2 m 
9.8 m 

13.0 m 
16.0 m 
15.2 m 
9.5 m 

F l l e  Name 

ST. LEO 

BU.V I STA 
HORN.PT 
WIND.HIL 
RAGPT 
MDPT 
PT.NO.PT. 
R-64 
R-78 
STlLgD 



Appendix Tab1 e 2 (continued) 

# Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: Research vessel 
capta In  t o  program manager 
# Monitor lng QA/QC P Ian fo r  Project: H20PROF 
> Parameter: t o t a l  depth 
Col lect lon Method: fathometer 
Samp l e  Preservat lves: none 
Sample Storage Envlronment: none 
T I  me In  Storage: none 
Lab Technlques w l th  References: none 

> Data Entry Method: f l e l d  sheet t o  key t o  dlsk 
> Data Ver I f  l ca t  Ion: vlsua l compar lson 

# Methodology Descrlblng Chaln o f  Custody f o r  Lab Samples: Research vessel 
captaln t o  program manager 
# Monltorlng QA/QC Plan f o r  Project: HZOPROF 
> Parameter: sample depth 
Col lect lon Method: research vessel cable meter 
Sample Preservatlves: none 
Sample Storage Envlronment: none 
Tlme In  Storage: none 
Lab Technlques wl th References: none 

> Data Entry Method: f l e l d  sheet t o  key t o  dlsk 
> Data Ver l f l ca t  Ion: v isua l compar lson 

I Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: Sc lent I f Ic  party on 
research vessel t o  program manager 
# Monltorlng QA/QC Plan for  Project: MOPROF 
> Parameter: temp. 
Col lect lon Method: probe, Beckman lnductlon sallnometer 
Sample Preservatlves: none 
Sample Storage Envlronment: none 
Tlme In  Storage: none 
Lab Techniques w l t h  References: none 

> Data Entry Method: f l e l d  sheet t o  key t o  disk 
> Data Ver l f icat lon:  vlsual comparison 

I Pathodology Cescrlblng Chaln o f  Custody fo r  Lab Sannples: Sc lent l f l c  party on 
research vessel t o  program manager 
# Monltorlng QA/QC Plan for  Project: MOPROF 
> Parameter: sa l In l t y  
Col lect lon Method: probe, Beckman Induct ion sa l lnometer 
Sample Preservatlves: none 
Sample Storage Environment: none 
T l me I n  Storage: none 
Lab Technlques w i th  References: none 

> Data Entry Method: f l e l d  sheet t o  key t o  dlsk 
> Data Ver I f  i ca t  ion: vlsual compar lson 

# Methodology Descrlblng Chaln of Custody fo r  Lab Samples: Sc lent i f l c  party on 
research vessel t o  program manager 
# Monltorlng QA/Q€ Plan for  Project: HPOPROF 
> Parameter: dissolved oxygen (uncorrected for  sal l n i t y )  
Col lec t  Ion Method: probe 
Sample Preservatlves: none 
Sample Storage Envlronment: none 
Time In Storage: none 



Appendix Table 2 (continued) 

Lab Tuhnlques w l t h  R . f ~ e n ~ O s :  none 
> Data Entry Mothod: f le ld sheet t o  key t o  disk 
> Data Ver I f  lcatlon: vlsual conpw Ison 

# VARIABLE NAMES AH) DESCRIPTIONS '(EXCLW I NG SPEC l ES CWNTS): 
# STATION LOCATlW statlon nam (see w r l l e r  documontatlon In th i s  data 
dictionary f 1 l e  for f u l  l statlon namm and locatton) 
DATE: Indicates day of ~ a r u r e m t ,  dd,nm,yy 
TI ME: TI m of  day that samp la  was col lrtd) r.portod as hr. mln (24 hr clock) 
TOTAL DEPTHS Total water column dopth; In  ~ t u s  (m) 
SAMPLE DEPTH: Depth banmath the water surfece a t  whlch a ramp le wus takenj In 

meters (m) 
TEMP: Temprature (OC) of  water at r s p u  1 f led depth 
SALINITY: Sal l n l t y  (parts per thousand, ppt) of wa tu  a t  a spuif'lod dopth 
DISS. OXY: Dlssolvod o~cygon concontratlon (mg/l or parts p u  m i l  l Ion) a t  a 

spec I f  lod depth. Value raportad Is umorruted for sal l n l t y  e f ' f u t s  on 
dlssolvod 0xyg.n. 
# FORMULAS, CALCULATIONS AH) CONVERSIONS: None In f i l e  named HZOPROF 
I REFERENCE SPECIES C U E  USED: none 
# SPEC1 ES IN W E  COD€, REF. CODE 6 SCl ENTlF lC NAME: none 
# KEY W m S :  sod lmnt-water rxchmges; benth lc f luxes 
I TECHNICAL REFERENCES I N TH 1 S F I LE: noma 
# l NlTlALS OF SCIENTISTS IN DATA SET: WB, WMK, LL, KVW, CWK, JEB 



Appendix Table 2 (cont inued)  

DATA DICTIONARY 

# Name o f  data f l l e  described by t h l s  data d l c t l o n a r y  f l l e :  SEDPROF 
# Names and descr lp t lons  o f  associated data d l c t l o n a r y  f l l e s :  HZWROF, SEDFLUX, 
H20NUTS - 

# P r o j e c t  T l t l e :  Ecosystem Processes; Sediment, oxygen and n u t r i e n t  exchanges 
(SONES) 
I Pr lnc  lpa l  Invest  lgator(s1: W.R. Boynton and W.M. Kemp 
> Program Manager: L. Lubbers (CBL) 
> S t a t l s t l c i a n :  -- 
> Programmer/Anal yst: -- 
> Data Coordinator: Tom Page (CBL) 
# Fundlng Agency: St. o f  Md., Dept. hea l th  6 Mental Hyg lene, Of f  I c e  o f  Envlron- 
menta l Programs; Blomon 1 t o r  lng Program 
# Pro jec t  Cost: f 172,00O/yr 
# QA/G Of f  lcer: - 
# Locatlon o f  Study: Md. p o r t i o n  malnstem Chesapeake Bay and Patuxent, Potomac 
and Choptank t r i b u t a r i e s  
# Date In te rva  Is: 84-7-13 t o  85-6-30 (quar te r l y  measurements; Aug., Oct., May 
and June-Ju l y) 
# Abstract: Concentratlons o f  particulate carbon, n l t r q e n ,  phosphorus, 
b l q e n l c  s l l  l ca  and ch lo rophy l l  as we l l  as Eh, and $H20 a re  measured In  
sed lments a t  10 locat  Ions I n  Md. p o r t l o n  o f  Chesapeake Bay and th ree  
t r i b u t a r i e s .  The above variables are  measured a t  1 cm I n t e r v a l s  i n  sedlment 
cores ( t o  depth o f  10 cm) a t  a l l  s t a t l o n s  once per year. 

1 Stat  Ion Names and Descr lpt lons: 

Name 
S t .  Leonard Cr 

&ena V is ta  

Hcrn Pt. 
Windy Hi I l 
Ragged Pt .  
Mrryiand P t .  
Po in t  No Pt.  
R-64 
R-78 
S t  i l  I Pond 

Descr i p t  Ion 
Patuxent Rlver; adjacent t o  mouth o f  St. 
Leonard Cr. (RM=5) 
Patuxent Rlver; 0.5 naut. ml upstream o f  
Rt. 231 br ldge (RM=15) 
Choptank Rlver; Ad jacent t o  Horn Pt. (RM=ll I 
Choptank River; AdJacent t o  Windy HI l l (RM=25) 
Potomac Rlver; AdJacent t o  Bouy 51-8 rRM=13) 
Po?omac aiver; Adjacent t o  b u y  C-17 (RM=53) 
Chesapeake Bay; Adjacent t o  P o l n t  No Pt.  
Chesapeake Bay; Adjacent t o  channel Bouy R-64 
Chesapeake Bay; AdJacent t o  channel Bouy R-78 
Chesapeake Bay; Adjacent t o  channel Bouy 41 

# Stat  Ion Names, Lat i tudes, Long itudes, and Tota l  Depths: 

S ta t  ion 
ST. LEO 
BU.VISTA 
HORN .PT 
WIND.HIL 
RAG. PT 
MD .PT 
PT . NO .PT 
R-64 
R-78 
STIL.PD 

La t i tude  
38'22.74 
38'30.96 
38'37.07 
38'41 .43 
38'09.77 
38'21.36 
38O07.98 
38O33.60 
38'57.28 
37O20.91 

Long 1 tude 
76O30.08 
76'39.85 
76O07.80 
75O58.42 
76'35.58 
77'1 1 .52 
76O15.10 
76'25.64 
76'23.58 
76O10.87 

Tota l  Depth 
6.7 m 
3.6 m 
7.2 m 
3.6 m 

13.2 m 
9.8 m 

13.0 m 
16.0 m 
15.2 m 
9.5 m 

F i l e  Name 

BU. V I STA 
HORNPT 
W I ND.HI L 
RAGPT 
MDPT 
PT.NO.PT 
R-64 
R-78 

ST I L .PD 



Appendix Tab1 e 2 (continued) 

# Methodology Descrlblng Chaln of Custody fo r  Lab Samples: research vessel 
captaln t o  program manager 
# Hon 1 t o r  lng QA/QC Plan f o r  ProJect: SEDPROF 
> Parameter: t o t a l  depth (meters) 
Col lect ion Method: fathometers 
Sample Preservatlves: none 
Sample Storage Environment: none 
Tlme In  Storage: none 
Lab Technlques w l th  References: none 
Data Entry Method: f l e l d  sheets t o  key t o  dlsk 
Data Verlf lcatlon: visual comparlson 

I Methodology Descrlblng Chain of Custody for  Lab Samples: program manager t o  
f l e l d  sheets 
# Mon l t o r  lng QA/W Plan fo r  Project: SEDPROF 
> Parameter: core depth (cm) 
Col lec t  Ion Method: probe or  volumetr l c  core a t  predetermlned depth 
Sample Preservatlves: none 
Sample Storage Environment: none 
Tlme I n  Storage: none 
Lab Techniques wl th References: none 

- ,  Data Entry Method: f i e l d  sheets t o  key t o  dlsk 
> Data Ver i f  l ca t  Ion: vlsual compar lson 

# Methodology Descr lb lng Chaln o f  Custody fo r  Lab Samples: sc lent  I f  l c  party on 
research vessel t o  program manager 
I Monltorlng QA/w Plan fo r  Project: SEDPROF 
> Parameter: Eh 
Col lect ion Method: probe 
Sample Preservatives: none 
Samp l e  Storage Env l ronment: none 
Tlme I n  Storage: none 
Lab Technlques w i th  References: none 

> Data Entry Method: f l e l d  sheets t o  key t o  dlsk 
> Data Ver I f  l ca t  Ion: vlsual cornparlson 

# Methodology Descrlblng Chaln o f  Custody fo r  Lao Samples: shlpboard s c l e n t l f l c  
party t o  program manager t o  Analyt lcal Servlces (CBL) 
# Monltoring QA/w Plan for  Project: SEDPROF 
> Parameter: $ H 0 
Col lec t  Ion ~ e t h d :  volumetric sedlment core samp l e  
Sample Preservatlves: freezlng 
Sample Storage Env 1 ronment: -1 0% 
Tlme i n  Storage: 4-60 days 
Lab Technlques wl th References: welght o f  known sedlment volume before and 

a f te r  drylng 
> Data Entry Method: f l e l d  sheets t o  lab book t o  key t o  dlsk 
> Data Ver 1 f i ca t  Ion: v l sua l compar 1 son 

-# Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: shlpboard s c l e n t l f l c  
party t o  program manager t o  Analyt ical Servlces (CBL) 
I Monltorlng QA/QC Plan for  Project: SEDPROF 
> Parameter: par t  lcu la te  carbon (PC) 
Col lect ion Method: sedlment core 
Sample Preservatlves: freezing 
Samp le  Storage Environment: -loOc 



Appendix Tab1 e 2 (continued) 

Tlme In Storage: 4-60 days 
Lab Techn lques w l t h  References: Hobson and Menze l ( 1  969) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcation: vlsual comparison 

# Methodology Descrlblng Chaln o f  Custody f o r  Lab Samples: shipboard s c i e n t l f l c  
party t o  program manager t o  Analyt lcal Servlces (CBL) 
# Monitoring QA/QC Plan fo r  ProJect: SEDPROF 
> Parameter: pa r t  Icu l a te  n itrogen (PN) 
Col lect ion Method: sedlment core 
Sample Preservatlyes: freezlng 
Samp i e  Storage Env lronment: -loOc 
Tlme In  Storage: 4-60 days 
Lab Techn lques w I t h  References: Hobson and Menze 1 ( 1  969) 

> Data Entry Method: lab book t o  key t o  disk 
> Data Ver i f  l ca t  ion: vlsual compar lson 

# Methodology Descrlblng Chain o f  Custody fo r  Lab Samples: shipboard s c l e n t l f i c  
party t o  program manager t o  Analyt ical Servlces (CBL) 
# Monitor lng QA/QC P Ian fo r  ProJect: SEDPROF 
> Parameter: pa r t  lcu l a te  phosphorus (PP) 
Col lect ion Method: sedlment core 
Sample Preservatlves: freezlng 
Samp le  Storage Environment: -10'~ 
Time in  Storage: 4-60 days 
Lab Technlques w i th  References: Asp l l a  e t  al. (1976) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcation: visual comparison 

# Methodology Describing Chaln o f  Custody fo r  Lab Samples: shipboard s c l e n t l f i c  
party t o  program manager t o  Analyt lcal Services (CBL) 
# Monitoring QA/QC Plan fo r  Project: SEDPROF 
> Parameter: blogenic s l l i c a  (SI) 
Col lec t  Ion Method: sed 1 ment core 
Sample Preservatlves: freezlng 
Sample Storage Envlronment: -10'~ 
Time In Stor-ge: 4-60 days 
Lab Techn I ques w l t h  References: Paasche (1 973) 

> Data Entry Method: lab book t o  key t o  disk 
> Data Verlf lcatlon: vlsual comparison 

# Methodology Describing Chaln of Custody fo r  Lab Samples: shipboard s c l e n t l f i c  
party t o  program manager t o  Analyt lcal Servlces (CBL) 
# Monitoring QA/QC Plan for  Project: SEDPROF 
> Parameter: ch lorophy l I-a (ch lor01 
Collection Method: sedlment core 
Sample Preservatlves: freezlng 
Sample Storage Env lronment: -10'~ 
Time In Storage: 4-35 days 
Lab Techniques wi th References: Str ickland and Parsons (1972) and Shoaf and 

Lium (1976) 
> Data Entry Method: lab book t o  key t o  disk 
> Data Verlf lcation: visual comparlson 



Appendix Tab1 e 2 (continued) 

# VARIABLE NAMES AN)  DESCRIPTIONS (EXCLUDING SPECIES COUNTS): 
# STATION: Statlon name (see ea r l l e r  documentatlon In t h l s  data f l l e  fo r  f u l l  
s ta t ion  name and location) 
DATE: lndlcates day of measurement (dd, mm, yy) 
TIME: lndlcates t lme of day tha t  sample was col lected (hr., m In.: 24 hr clock) 
TOTAL DEPTH: lndlcates t o t a l  water depth a t  a sampllng s ta t lon  (meters, m) 
CORE DEPTH: lndlcates depth (cm) beneath the sediment surface a t  whlch a 

samp l e was taken 
Eh: A measure of the chemlcal electron lc environment (oxld lz ing or reducing) 

a t  a speclf led depth In  the sedlment column. Reported as millivolts (mV) not  
corrected t o  a hydrogen reference electrode. 
$ H20: The percent (by welght) o f  water I n  a cublc centimeter (cm3) o f  

sediments col lected from a speclf led depth In the sedlment column. 
PC: The percent by dry welght (5) of  par t lcu la te  carbon (PC) col  lected from a 

speclf led depth In the  sedlment column. 
PN: The percent by dry weight ($1 o f  par t lcu la te  nltrogen (PN) col lected from 

a speclf led depth In  the sediment column. 
PP: The percent by dry welght ($1 of  par t lcu la te  phosphorus (PP) col lected 

from a specl f led depth In the sedlment column. 
Si: The percent by dry welght (8) o f  par t lcu la te  bloaenlc s l l  lca (Si) 

col lected from a specif led depth In  the sedlment column. 
.Chloro: The concentration tug/l) o f  chlorophyll  obtalned from a speclf led area 
a t  a speclf led depth w l th in  the sedlment column. 
# FORMULAS, CALCULATIONS 6 CONVERSIONS: none In f i l e  named SEDPROF 
# REFERENCE SPECIES CODE USED: none 
1 SPECIES IN HOUSE CODE, REF. CODE 6 SCIENTIFIC NAME: none 
# KEY WORDS: sed lment-water exchanges; benth le f luxes 
I TECHNICAL R~FERENCES IN THIS FILE: 
Asp 1 la, I .. H. hgem Ian and A.S.Y. Chau. 1976. A sem I-automated method fo r  the 

determlnation o f  Inorganic, organlc and t o t a l  phosphate In sedlments. Analyst 
101:187-197. 
Hobson, L.A. and D.W. Menzel. 1969. The d l s t r  ibut  Ion and chem lca l compos It Ion 

o f  organic par t lcu la te  matter In  the sea and sedlments of! the east coast of 
South Amer Ica. L imnol. Oceanogr. 14:159-163. 
Paasche, E. 1973. The in f  l uence o f  cel  l s lze on growth rate, s l l lca content 

and some other propert ies of four marlne dlatom specles. Norw. J. Bot. 20:197- 
204. 

Shoaf, W.T. and B.W. Llum. 1976. Improved extraction of  chlorophyll  ~1 and h 
from a lgae us ing 0 l methy l Su l fox ide. L l mnol. Oceanogr. 21 :926-928. 

S t r  lck land, J.D.H. and T.R. Parsons. 1972. A Practical Handbook o f  Seawater 
Anal ys is. Bu l I. 167 (second ed lt lon). F lsher les Research Bd. Canada, Ottaawa, 
Canada. 
# INITIALS OF SCIENTISTS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 



Appendix Tab1 e 2 (cont inued)  

DATA D 1 CT l ONARY 

# Name o f  data f i l e  described by t h l s  data d l c t l o n a r y  f i l e :  SEDFLlM 
# Names and descr l p t  lons o f  assoc ia ted  data d i c t  lonary f l les: HZWROF; SEDPROF; 
HZONUTS 
# ProJect T i t l e :  Ecosystem Processes; Sed ldment Oxygen 6 Nutr l e n t  Exchanges 
( SONE 
# P r l n c l p a l  Invest lgator(s):  W.R. Boynton 6. W.M. Kemp 
> Program Manager: Lawrence Lubbers (CBL) 
> S ta t  1st ic lan: 
> P rogramr /Ana  I yst :  
> Data Coord lnator :  Tom Page (CBL) 
# Funding Agency: State o f  Maryland, Department o f  Health 6 Mental Fyglene, 
Of f  i ce  o f  Environmental Programs: Biomon i t o r  lng Program 
# Pro jec t  Cost: S172,000/yr 
# QA/w Of f  Icer: 
# Locat lon of Study: Md Por t lon  Mainstem Chesapeake Bay and Patuxent, Potomac and 

Choptank t r l b u t a r l e s  
# Date In terva ls :  84-7-13 t o  85-6-30 (QUARTERLY measurements: AUG, OCT, MAY, JUN-JUL) 
# Abstract: The net exchanges of oxygen (0 and several n u t r l e n t  species [NH~, 
Mj + NO-, PO: and S I ( W 4 ]  were measured a f  10 loca t  lons I n  t h e  MD p o r t  Ion o f  
chesapeaZe Bay dur lng 4 perlods o f  the  year (August, October, May and June-Jul y) 
us lng l n t a c t  sed l ment cores. 

# S ta t lon  Names and Descrlpt lons: 

S ta t  ion 
St. Leonard Cr. 

Buena V ls ta  

Horn Pt. 
Windy HI I I 
Ragged P t  . 
Mary land Pt .  
Po ln t  No Pt. 
R-64 
R-78 
St l 1 I Pond 

Descr lp t lon  
Patuxent Rlver; Adjacent t o  mouth o f  S t .  
Leonard Cr. (RM=6) 
Patuxent Rlver; 0.5 naut. ml upstream o f  
Rt. 231 Brldge (RM=18) 
Choptank Rlver; Adjacent t o  Horn P o l n t  (RM=l1) 
Choptank Rlver; Adjacent t o  Windy H i l l  (RM=25) 
Potomac Rlver; Adjacent t o  Bouy 51-8 (RM=13) 
Potomac Rlver; Adjacent t o  Bouy C-17 (RM=53) 
Chesapeake Bay; Adjacent t o  Po ln t  No Pt .  
Zhesapeake Bay; kdjacenl t o  channel Bouy R.-64 
Chesapeake Bay; Adjacent t o  channel Bouy R-78 
Chesapeake Bay; Adjacent t o  channel Bouy 41 

# S ta t ion  Names, Lat l tudes, Longitudes, and Tota l  Depths: 

S ta t  ion 
ST.LE0 
BU.VISTA 
HORN. PT 
WIM).HIL 
RAG. PT 
MI .PT 
PT . NO .PT 
R-64 
R-78 
S T  I L .PD 

La t  l tude 
38'22.74 
38'30.96 
38'37.07 
38O41 .43 
38'09.77 
38'21.36 
38'07.98 
38O33.60 
38'57.28 
37'20.91 

Long l tude 
76O30.08 
76'39 -85 
76'07.80 
75'58.42 
76'35.58 
77'1 1.52 
76O15.10 
76'25.64 
76'23.58 
76O10.87 

Tota l  Depth 
6.7 m 
3.6 m 
7.2 m 
3.6 m 

13.2 m 
9.8 m 

13.0 m 
16.0 m 
15.2 m 
9.5 m 

F i l e  Name 

BU.V I STA 
HORN.PT 
WIND.HIL 
RAGPT 
MDPT 
PT.NO.PT 
R-€4 
R-78 
ST I L.PD 



Appendix Tab1 e 2 (continued) 

# Methodology Descrlblng Chaln of Custody for  Lab Samples: Program Manager t o  
F le ld  Sheets 
# Monltorlng QA/G Plan for  Project: SEDFLUX F l l e  
> Parameter: Core Volume 
Col lect lon Method: Volumetric measurement 
Sample Preservatlves: None 
Sample Storage Envlronment: None 
Tlme In  Storage: None 
Lab Techn l ques w l t h  References: -- 

> Data Entry Method: F le ld  Sheet t o  Key t o  Dlsk 
> Data Ver l f lcat lon:  Vlsual Comparison 

I Methodology Descrlblng Chaln o f  Custody for  Lab Samples: prodram Manager t o  
F le ld  Sheets 
1 Monltorlng QA/QC Plan fo r  ProJect: SEDFLUX F l l e  
> Parameter: DO; Dfssolved Oxygen (uncorrected) 
Coltectlon Method: Polagraphlc Probe (YSI Model 57) 
Sample Preservatlves: None 
Sample Storage Envlronment: None 
Tlme In  Storage: None 
Lab Technlques wl th References: None 

> Data Entry Method: F le ld  Sheet t o  Key t o  Dlsk 
> Data Ver l f lcat  Ion: Vlsual Compar lson 

# Methodology Descrlblng Chaln o f  Custody for Lab Samples: Shipboard Sc lent i f l c  
Party t o  Program Manager t o  Anal y t l ca l  Servlces (CBL) 
# Monltorlng QA/$C Plan fo r  ProJect: SEDFLYX F l l e  
> Parameter: NH4 concentratlon; ug-at N I- 
Col lect lon Method: syrlnge sample from sedlment core 
Sample Preservatlves: f l l t e r e d  (0.45~) and frozen 
Samp l e Storage Env 1 ronment: freezer (-10'~) 
Tlme In Storage: 0-35 days' 
Lab Techniques with References: EPA (1979) 

> Data Entry Method: Data Book t o  Key t o  Dlsk 
> Data Ver l f lcat lon:  Visual comparlson 

I Methoaology Descrlbing Chaln of Custody for  Lab Samples: Shipboard Sc lent l f l c  
Party t o  Program Manager t o  Analyt ical Servlces (CBL) 
# Monltorlng QA/w Plan for  Project: SEDFLUX F i l  
> Parameter: NO: + NO concentrat Ion; ug a t  N I- 7 
Col lect lon Method: dj + NO2 concentratlon; ug a t  N I -  1 

Sample Preservatlves: Syringe sample from sedlment cores 
Sample Storage Env 1 ronment: freezer (-10'~) 
Tlme In  Storage: 4-35 days 
Lab Techn lques w l t h  References: EPA (1979) 

> Data Entry Method: data book t o  ky t o  dlsk 
> Data Ver l f icat lon:  visual comparlson 

I Methodology Descrlblng Chaln of Custody for Lab Samples: Shipboard Sc ient i f i c  
Party t o  Program Manager t o  Anal y t  lca 1 Serv Ices (CBL) 
# Monltorlng QA/w Plan for  Project: SEDFLUX F i l e  
> Parameter: DIP (d lssolved inorgan lc  phosphorus) concentrat ion; ug-at P I-' 
Col lect lon Method: syringe sample from sedlment cores 
Sample Preservatlves: f l l t e r e d  (0 .45~)  and frozen 
Samp le Storage Environment: freezer (-loOc) 
Tlme in  Storage: 4-35 days 



Appendix Table 2 (cont inued) 

Lab Technlques w l t h  References: €PA (1979) 
> Data Entry  Method: data book t o  key t o  d lsk  
> Data Ver l f l ca t ion :  v l sua l  comparlson 

# Methodology Descr lb lng Chaln of Custody f o r  Lab Samples: Shipboard S c l e n t t f l c  
Par ty  t o  Program Manager t o  Anal y t  l ca l  Services (CBL) 
# Monl tor lng QA/QC Plan f o r  ProJect: SEDFLUX F l l e  
> Parameter: St l lca concentrat ton; ug-at S l  I- 
C o l l e c t i o n  Method: syr lnge sample from sedlment cores 
Samp l e Preservat 1 ves: f 1 1 t e red  (0.45~) and frozen 
Samp l e  Storage Env 1 ronment: freezer (-10%) 
Time i n  Storage: 0-35 days 
Lab Techniques w l t h  References: Technicon I n d u s t r i a l  Systems (1977)> 

> Data Entry  Method: data book t o  key t o  d lsk  
> Data V e r l f l c a t l o n :  v isual  comparlson 

# VARIABLE NAMES AND DESCRIPTIONS (EXCLUDING SPECIES COUNTS): 
STATION: s t a t i o n  name (see e a r l i e r  p o r t i o n  o f  t h i s  data f i l e  f o r  s t a t i o n  
locattons, descr lp t lons,  etc.) 
DATE: Ind icates day o f  measurement (ddmmyy) 
CORE NO.: indicates I n t a c t  sedlment core replicate number 
CORE VOL: t o t a l  volume o f  water overlying sedlment core (ml)  
CORE H 0 Height: he lght  o f  water above sedlment surface (cm) 
TIME S ~ M :  summation o f  t ime elapsed from beglnnlng o f  Incubation (mln) 
TIME OF SAMPLE: reported as hrs  (24hr) and mlnutes (mln) I n  separate columns. 
DELTA T: reported as t i m e  between samples (oxygen o r  n u t r i e n t )  I n  minutes 
DO: re fe rs  t o  dlssolved oxygen concentrat lon I n  l n t a c t  sedlment core head water 
and i s  repor ted as mg/l o r  ppm o r  mg I-' 
NH r e f e r s  t o  ammonium-nlt o en concentrat lon i n  l n t a c t  sedlment core head 
wafer and i s  repor ted as uM-' zr ug-at NH4-N 1-I 
NO3 + NO2: r e f e r s  t o  n i t r a t e  p lus  n i t r i t e  concentrat lon 1 l n t a c t  sedlment core 
head water and I s  reported as uM-N o r  ug-at NO3 + NO2-N I -7 
DIP: r e f e r s  t o  dlssolved inorganic phsophorus (DIP) conc n t r a t l o n  In  l n t a c t  
core head water and I s  reported as uM-P o r  ug-at P o i 4  I -7 
Si(0H);: r e f e r s  t o  s l l lcous ac ld concentrat Ion I n  l n t a c t  core head water and i s  
reported as uMSi o r  ug-at S i  I-' 
# REFERENCE SPtClES CODE USED: none 
# SPECIES IN HOUSE CODE, REF. CODE d SCIENTIFIC NAME: none 
# KEY WORDS: sediment-water exchanges; benth ic  f luxes 
# TECHNICAL REFERENCES IN THIS FILE: 
EPA (1 979): Envl ronmenta l Pro tec t  Ion Agency. 1979. Methods f o r  chem lca l 
analysts o f  water and wastes. USEPA-600/4-79-020. Envlronmental Monl tor lng and 
Support Laboratory, Clnc lnnat  1, Oh lo. 
Techn icon lndust r  i a l  Systems (1977): Techn icon Indust r  la1 Systems. 1977. 
S l  l lcates In  water and seawater. lndustr la1 Method No. 186-72W/B. Techn icon 
l ndustr la1 Systems, Terrytown, NY. 
# INITIALS OF SCIENTISTS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 



Appendix Tab1 e 2 (continued) 

DATA DICTIONARY 

# Name o f  data f l l e  descrlbed by t h l s  data d l c t l o n a r y  f l l e :  H20NUTS, describes 
surface and bottom water concentrat lons o f  dlssolved and p a r t l c u l a t e  n u t r l e n t  
concentratalons assoclated w l t h  sedlment oxygen and n u t r l e n t  exchanges (SONE) 
s t a t  Ions. 
I Names and descriptions o f  assoclated data d i c t i o n a r y  f l l e s :  SEDFLUX, SEDPROF, 
MOPROF 
# Pro jec t  T l t l e :  Ecosystem Processes; Sediment Oxygen and N u t r l e n t  Exchanges 
(SONES) 
# Pr lnc lpa l  Invest  igatorcs): W.R. Boynton and W.M. Kemp 
> Program Manager: L. Lubbers 
> S t a t l s t l c l a n :  -- L 

> Programmer/Anal yst: -- 
> Data Coordinator: Tom Page (CBL) 
# Fundlng Agency: State o f  Maryland, Department o f  Heal th  6 Mental Hyglene, 
O f f I c e  o f  Environmental Programs; Biomonl tor lng Program 
# P r o j e c t  Cost: 6172,00O/yr 
# QA/QC Of f  lcer: -- 
# Location o f  Study: Md. p o r t l o n  o f  Chesapeake Bay malnstem and Patuxent, 
Potomac and Choptank t r l b u t a r l e s  
# Date In terva ls :  84-7-13 t o  85-6-30 (quar te r l y  measurements; Aug, Oct., May 
and June-Ju l y) 
# Abstract: Measurements o f  surface and bottom water p a r t l c u l a t e  and dissolved 
n u t r i e n t  concentrat lons made quar te r l y  a t  10 locations I n  Md. p o r t i o n  o f  
Chesapeake Bay and th ree  tr I butar les. 

# S ta t ion  Names and Descrlpt lons: 

Name 
S t .  Leonard Cr 

Buena Vls ta 

Horn Pt.  
Windy H I  I I 
Ragged Pt.  
Maryland Pt. 
Po in t  No Pt. 
R-64 
R-78 
S t  i l I Pond 

Descr i p t  Ion . Patuxent Rlver; adjacent t o  mouth o f  St. 
Leonard Cr. (RM=5) 
Patuxent River; 0.5 naut. ml upstream o f  
Rt. 231 br ldge (RM=15) 
Choptank Rlver; Adjacent t o  Horn Pt. (RM=II) 
Choptank Rlver; AdJacent t o  Windy H i l l  (RM=25) 
Potomac Rlver; AdJacent t o  b u y  51-8 (RM=l3) 
Potomac River; Adjacent t o  Bouy C-17 (RM=53) 
Chesapeake Bay; Adjacent t o  Po ln t  No Pt.  
Chesapeake Bay; Adjacent t o  channel Bouy R-64 
Chesapeake Bay; Adjacent t o  channel b u y  R-78 
Chesapeake Bay; Adjacent t o  channel Bouy 41 

# S ta t lon  Names, Lat l tudes, Longltudes, and Tota l  Depths: 

S ta t  ion 
S t  .LEO 
BU.VISTA 
HORN .PT 
WIND.HIL 
RAG.PT 
tQ .PT 
PT. NO.PT 
R-64 
R-78 
STIL.PD 

La t  i tude 
38'22.74 
38'30.96 
38O37.07 
38O41.43 
38O09.77 
38'21.36 
38'07.98 
38'33. 60 
38'57.28 
37O20.91 

Long l tude 
76'30.08 
76'39.85 
76O07.80 
75'58.42 
76'35.58 
77O11.52 
76'15.10 
76'25.64 
76'23.58 
76O10.87 

Tota l  Depth 
6.7 m 
3.6 m 
7.2 m 
3.6 m 

13.2 m 
9.8 m 

13.0 m 
16.0 m 
15.2 m 
9.5 m 

F i  l e  Name 

BU.VI STA 
HORNPT 
W I EID.HI L 
R AGPT 
MDPT 
PT.NO.PT. 
R-64 
R-78 
ST I L.PD 
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I Methodology Descrlblng Chaln of Custody fo r  Lab Samples: Research vessel 
captaln t o  program manager 
# Honltor lng Q A / w  Plan fo r  Project: H20NUTS 
> Parameter: t o t a l  depth (meters) 
Coi lect lon Method: Fathometer 
Sample Preservatlves: none 
Sample Storage Environment: none 
Tlme I n  Storage: none 
Lab Technlques w l th  References: none 

> Data Entry Method: f l e l d  sheets t o  key t o  disk 
> Data Verlf lcatlon: vlsual comparlson 

# Methodology Descr lb lng Chaln of Custody fo r  Lab Samples: Research ;esse 1 
captaln t o  mate t o  program manager 
I Mon l t o r  l ng Q A / G  P l an fo r  Pro ject: H20NUTS 
> Parameter: sample depth (meters) 
Col lect ion Method: research vessel cable meter 
Samp l e  Preservat lves: none 
Samp le  Storage Env I ronment: none 
Tlme In  Storage: none 
Lab Technlques wl th References: none 

> Data Entry Method: f l e l d  sheets t o  key t o  disk 
> Data Ver l f l ca t  Ion: v lsua 1 compar lson 

# Methodology Descrlblng Chain of Custody fo r  Lab Samples: s c i e n t l f l c  party t o  . program manager t o  Analyt lkai  Services (CBL) 
# Monitoring QA/W Plan fo r  Project: HPONUTS 
> Parameter: Ammonlum (NH:) concentratlon 
Col lect lon Method: water sample (pumped) 
Sample Preservatives: freezlng 
Samp le  Storage Environment: -to% 
Tlme In Storage: 0-35 days 
Lab Techn lques w l t h  References: EPA (1979) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Ver l f l ca t  ion: v I sua l compar l son 

I Methodology Describing Chain o f  Custody fo r  Lab Samples: s c l e n t l f i c  party t o  
program manager t o  Anal y t l c a l  Servlces (CBL) 
# Mon l t o r  lng QA/w Plan for  Project: H20NUTS 
> Parameter: N l t ra te  (NO;) concentratlon 
Col lec t  Ion Method: water samp le  (pumped) 
Sample Preservatlves: freezlng 
Sample Storage Env lronment: -10% 
Tlme In Storage: 4-35 days 
Lab Technlques w l t h  References: EPA (1979) 

> Data Entry Method: lab book t o  key t o  disk 
> Data Ver I f  l ca t  ion: visual comparlson 

# Methodology Describing Chaln of Custody fo r  Lab Samples: s c i e n t i f i c  party t o  
program manager t o  Analyt lcai Services (CBL) 
# Monitoring QA/QC Plan for  Project: HZONUTS 
> Parameter: N l t r  l t e  (NO;) concentrat ion 
Col lect ion Method: water sample (pumped) 
Sample Preservatives: freezlng 
Samp le  Storage Env lronment: .-10'~ 
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Tlme In Storage: 4-35 days 
Lab Techn lques w l t h  References: EPA (1979) 

> Data Entry Method: lab book t o  key t o  disk 
. > Data Ver l f  lcatlon: vlsual comparlson 

I Methodology Descrlblng Chaln of Custody fo r  Lab Samples: none 
# Mon i t o r  lng QA/QC P Ian fo r  Project: HZONUTS 
> Parameter: Tota l D isso l ved N i  trogen (TDN) 
Col lec t  Ion Method: none 
Sample Preservatlves: none 
Sample Storage Environment: none 
Tlme In  Storage: none 
Lab Techniques wl th References: summation o f  other N-specles 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcation: visual comparison 

# Methodology Descrlblng Chaln of Custody fo r  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Anal y t  lca l Serv Ices (CBL) 
# Mon l t o r  lng QA/W Plan fo r  Project: H20NUTS 
> Parameter: Dlssolved lnorganlc Phosphorus (DIP) 
Col lec t  Ion Method: water samp l e  (pumped) 
Sample Preservatlves: freezing 
Samp le  Storage Environment: -10'~ 
Tlme In  Storage: 4-35 days 
Lab Techn lques w I t h  References: EPA (1979) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Ver i f lcat lon:  vlsual comparison 

# Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Analyt lcal Services (CBL) 
# Monitorlng QA/QC Plan for  Project: MONUTS 
> Parameter: Total Dlssolved Phosphorus (TDP) 
Col lect lon Method: water sample (pumped) 
Sample Preservatives: freezlng 
Samp l e Storage Env l ronment: - 1  0% 
Tlme in  Storage: 4-60 days 
Lao Techn~ques wl fh References: 3'El la  e: s l .  (1977) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verif lcatlon: vlsual comparlson 

# Methodology Describing Chaln of Custody fo r  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Analyt lcal Services (CBL) 
# Monltorlng OA/QC Plan for  Project: HZONUTS 
> Parameter: s i l ic  ious ac Id [S I(OH)~] 
Col lec t  Ion Method: water sample (pumped) 
Sample Preservatlves: freezlng 
Samp le  Storage Environment: -10'~ 
Tlme In  Storage: 0-35 days 
Lab Technlques wl th References: Technicon lndustr la l  Systems (1977) 

- >  Data Entry Method: lab book t o  key t o  disk 
> Data Verlf icatlon: vlsual comparlson 

# Methodology Descrlblng Chaln of Custody for  Lab Samples: s c i e n t i f i c  party t o  
program manager t o  Analyt ical Servlces (CBL) 
/ Monltorlng QA/W Plan for  Project: HZONUTS 
> Parameter: par t  lcu la te  carbon (PC) 
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Col lec t  Ion Method: water sample (pumped) 
Sample Preservatlves: freezlng 
Sample Storage Env lronment: -10'~ 
Tlme I n  Storage: 4-60 days 
Lab Technlques w l t h  References: Hobson and Menzel (1969) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Ver I f  l ca t  ion: visual compar l son 

I Methodology Descrlblng Chaln o f  Custody for  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Analyt lcal Servlces (CBL) 
# Monltorlng QA/W Plan fo r  ProJect: WONUTS 
> Parameter: pa r t  icu l a te  n ltrogen (PN) 
Col lec t  Ion Method: water samp l e  (pumped) 
Sample Preservatlves: freezlng 
Sample Storage Envl ronment: -10% 
Time In  Storage: 4-60 days 
Lab Technlques w l th  References: Hobson and Menzel (1969) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcatlon: vlsual comparlson 

# Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Analyt lcal Servlces (CBL) 
# Monltorlng QA/W Plan fo r  ProJect: HZONUTS 
> Parameter: particulate phosphorus (PP) 
Col lect  Ion Method: water sample (pumped) 
Sample Preservatives: freezlng 
Samp l e Storage Env 1 ronment: -1 0% 
Tlme In  Storage: 4-60 days 
Lab Techn lques w I t h  References: Asp l la  e t  al. (1 976) 

> Data Entry Method: lab book t o  key t o  d lsk 
> Data Verlf lcatlon: vlsual comparlson 

# Methodology Oescrlblng Chaln o f  Custody fo r  Lab Samples: s c l e n t l f l c  party t o  
program manager t o  Analyt lcal Servlces (CBL) 
# Monltorlng QA/w Plan fo r  Project: HZONUTS 
> Parameter: Chlorophyll concentration (chloro) 
Cot lec t  ion Yethod: water sample (pumped) 
Sample Preservatlves: freeztng 
Samp le  Storage Environment: -1 0% 
Time In Storage: 4-35 days 
Lab Techniques wl th References: Str lckland and Parsons (1972) and Shoaf and 

Llum (1976) 
> Data Entry Method: lab book t o  key t o  dlsk 
> Data Ver I f i ca t  Ion: v l sua l compar l son 

# Methodology Describing Chaln of Custody fo r  Lab Samples: s c l e n t i f i c  party t o  
program manager t o  Analyt lcal Servlces (CBL) 
# Monitorlng QA/QC Plan for  Project: HZONUTS 
> Parameter: seston 
Col lec t  ion Method: water sample (pumped) 
Sample Preservatlves: freezlng 
Samp le  Storage Envlronment: -10'~ 
Tlme In  Storage: 4-35 days 
Lab Techniques w i t h  References: EPA (1979) 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Ver I f icat  Ion: vlsual rompar lson 
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I VARIABLE NAMES AN) DESCRIPTIONS (EXCLUDING SPECIES COUNTS): 
STATION: s t a t l o n  name (see e a r l l e r  documentation I n  t h i s  data f l l e  f o r  f u l l  

s t a t l o n  name, loca t ion  and descr lp t lon)  
DATE: lnd lcates day o f  measurement (dd,mm,yy) 
TIME: lnd lcates t l m e  sample was co l  lected (hr., mln; 24 h r  c lock)  
TOTAL DEPTH: Tota l  depth o f  water column a t  a spec l f l ed  s t a t l o n  (meters; m) 
SAMPLE DEPTH: Depth beneath t h e  water sur face a t  wh lch a samp l e  was taken 

(meters; m) 
NH4: Ammon lum concentrat Ion a t  a spec I f  led depth (ug-at NH4-N/ I )  
NO3: N l t r a t e  concentrat Ion a t  a specl f  led depth (ug-at NO3+/ I) 
NO : N l t r  l t e  concentrat Ion a t  a spec I f  led depth (ug-at NOZ-N/ I) 6 :  To ta l  d l sso l  ved n l t rogen concentrat Ion (TDN) a t  a spec l f led depth (ug-at 

DON-N/ I 
TDP: Tota l  d lssolved phosphorus (TDP) concentrat lon a t  a spec l f led' depth (ug- 

a t  DIP-P/I) 
DW: Dlssolve organlc phosphorus (DW) concentrat lon a t  a spec l f l ed  depth 

lug-at D W /  1-f) 
SI(OHI4: a S i  l lcous ac id concentrat ion a t  a specl f  led depth (ug-at SI/I" 
PC: P a r t l c u l a t e  carbon (PC) concentrat lon a t  a specl f  led depth (mg C/I)  
PN: P a r t l c u l a t e  n l t rogen  (PN) concentrat ion a t  a spec l f l ed  depth (mg N/I) 
PP: P a r t l c u  l a t e  phosphorus (PP) concentrat ion a t  a spec I f  led depth (mg P/ 1) 

- Chloro: Concentratlon o f  chlorophyl l a t  a specl f  led depth (ug/ l )  
Seston: concentrat lon o f  t o t a l  p a r t l c u l a t e s  (seston) a t  a spec i f i ed  depth 
(mg/ I 
I FORMULAS, CALCULATIONS 6 CONVERSIONS: none I n  f l l e  named HZONUTS 
# REFERENCE SPECIES CODE USED: none 
# SPECIES IN HOUSE CODE, REF. CODE 6 SCIENTIFIC NAME: none 
# KEY WORDS: sed l ment-water exchanges; benth l c  f luxes 
# TECHNICAL REFERENCES IN THIS FILE: 
Asp1 la, I., H. Agemian and A.S.Y. Chau. 1976. A seml-automated method f o r  t h e  
determlnat lon o f  inorganlc, organlc and t o t a l  phosphate I n  sedlments. Analyst 
101:187-197. 
DIE I la, C.F., P.A. Steud l e r  and N. Corw in. 1977. 0eterm.lnat ton o f  t o t a l  
n i t rogen I n  aqueous samples uslng persu l fa te  dlgest lon. Llmnol. Oceanogr. 
22:760-764. 
Environmenta l Pro tec t  ion Agency (€PA). 1979. Methods fo r  Chem i c a l  Anal ys I s  o f  
Water and Wastes. USEP9-C00/4-79-020. Envi ronmenta: Mon l t o r  lrig and Suppc :t 
Laboratory, Clnc lnnat  I. 
Hobson, L.A. and D.W. Menzel. 1969. The d l s t r  l b u t  Ion and chemical compos It Ion 
o f  organlc particulate matter In the  sea and sedlments o f f  the  east  coast o f  
South Amer ica. L i mno I. Oceanogr. 14: 159-1 63. 
Shoaf, W.T. and B.W. L lum. 1976. l mproved e x t r a c t  Ion o f  chlorophy i l a and h 
from algae us lng D imethy l Su l fox ide. L imnol. Oceanogr. 21 :926-928. 
S t r  lckland, J.D.H. and T.R. Parsons. 1972. A Pract  l c a l  Handbook o f  Seawater 
Anal ys Is. Bu l I. 167 (second ed it Ion). F isher les Research Bd. Canada, Ottaawa, 
Canada. 
Technicon Indus t r ia l  Systems. 1977. S i l i c a t e s  in  water and seawater. 
I ndustr la1 Method tb. 186-72W/B. Technlcon lndust r  l a i  Systems, Terrytown, New 
York. 
J INITIALS OF SClENTl STS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 
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DATA DICTIONARY 

I Name o f  data f l l e  described by t h l s  data dict ionary f i l e :  VFXSEDS 
I Names and descrlpt lons o f  associated data dlct lonary f i les :  VFXDEPO, 
VFXALGCUP, VFXPROF 
# Project  T l t l e :  Ecosystem Processes; Vert ical Flux Program 
I Pr lncipal  Invest lgator(s1: W.R. Boynton and W.M. Kemp 
> Program Manager: L. Lubbers 
> S ta t i s t  lcfan: - 
> Programmer/Ana I yst: - 
> Data Coordinator: Tom Page (CBL) 
I Fundlng Agency: State o f  Maryland, Department o f  Health 6 Mental Hygiene, 
Off Ice o f  Environmental Programs 
I Project  Cost: S172,000/yr 
I QA/QC Off icer: -- 
I Location o f  Study: Md. port lon malnstem Chesapeake Bay 
I Date Intervals: 13-7-84 t o  30-6-85 (weekly and biweekly measurements taken 16 
times per year) 
# Abstract: Descript ion o f  par t lcu la te  organics, chlorophyll  A and algal 
specles present In the top lcm o f  the sed lment column a t  sediment t rap 
locattons. 

# Station Names and Descriptions: 

Name . Descript ion F i  l e  Name 
Thomas Po l n t  1.3 naut. m i  E of Thomas Pt. L lgh t  Tom.Pt. 
(occup led 23/7/84 - 30/8/84) 

R-78 200 yds NNW of b u y  R78 
(occup led 27/9/84 
and replaces 
Thomas P t  . 
R-64 300 yds N€ of  Bouy R64 R-64 

r Stat Ion Na~,.es, Latltudes, Long ltudes, and Total Deptns: 

Stat Ion Lat ltude Long ltude Tota 1 Depth 
Tom.Pt. 38'54.07 76O24.54 15.2 m 
R-78 38'57.28 76O23.58 15.2 m 
R-64 38O33.60 76'25.64 16.0 m 

# Methodology Describing Chain o f  Custody for  Lab Samples: Sc ien t i f i c  f i e l d  
party t o  program manager t o  Analyt lcal Services (CBL) 
# Monitorlng QA/w Plan fo r  Project: VFXSEDS 
> Parameter: PC (par t lcu la te  carbon) 
Co l l ect  Ion Method: bottom core 
Sample Preservatlves: f reet lng 
Sample Storage Env lronment: -loOc 
Time In Storage: 4-60 days 
Lab Techniques wl th References: Hobson and Menzel (1969) 

> Data Entry Method: lab book t o  key t o  disk 
> Data Ver i f i ca t  ion: visual comparison 
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# Methodology Descrlblng Chaln of Custody f o r  Lab Samples: S c l e n t l f l c  f l e l d  
p a r t y  t o  program manager t o  Anal y t  l ca l  Serv Ices (CBL) 
# Monitor lng QA/QC Plan f o r  Project:  VFXSEDS 
> Parameter: PN ( p a r t  lcu l a t e  n l t rogen) 
Col l e c t l o n  Method: bottom core 
Sample Preservatlves: f reez ing 
Samp l e  Storage Envl ronment: -10'~ 
Tlme I n  Storage: 4-60 days 
Lab Techn lques w l t h  References: Hobson and Menze l (1969) 

> Data Entry  Method: lab book t o  key t o  d lsk  
> Data Ver l f l ca t fon :  v l sua l  comparison 

#Methodology Descrlblng Chaln o f  Custody f o r  Lab Samples: S c l e n t l f t c  f l e l d  
p a r t y  t o  program manager t o  Ana ly t l ca l  Servlces (CBL) 
Y Moni tor ing QA/QC Plan f o r  Project:  VFXSEDS 
> Parameter: PP (par t  lcu l a t e  phosphorus) 
Co l lec t ion  Method: bottom core 
Sample Preservatlves: f reez lng 
Sample Storage Env lronment: -1 OOC 

Tlme I n  Storage: 4-60 days 
Lab Techniques w l t h  References: Hobson and Menzel (1969) 

-> Data En t ry  Method: lab book t o  key t o  d l sk  
> Data Ver l f l ca t lon :  v lsual  comparlson 

# Methodology Descrlblng Chaln o f  Custody f o r  Lab Samples: S c l e n t l f l c  f l e l d  
par ty  t o  program manager t o  Ana ly t l ca l  Servlces (CBL) 
# Mon I t o r  ing QA/QC Plan f o r  Pro ject: VFXSEDS 
> Parameter: Chloro (chlorophy l I 8) 
Co l l e c t  Ion Method: bottom core 
Samp lft Preservat l ves: f reez l ng 
Samp I 6  Storage Env 1 ronment: -1 OOC 
Tlme I n  Storage: 4-35 days 
Lab T q h n  lques w 1 t h  References: S t r  lck land and Parsons '(1 972) and Shoaf and 

Llum (1976) 
> Data Entry  Method: lab book t o  key t o  d l s k  
> Data Ver l f l ca t lon :  v isual  comparlson 
# VA2IABLE NAME;, AN) DESCRIPTIONS !EXCLUDING SPECIES COUNTS): 
STATION: S ta t lon  name (see e a r l l e r  documentation I n  t h l s  f l l e  f o r  location) 
DATE: Day o f  measurement (dd,mm,yy) 
PC: P a r t l c u l a t e  carbon (expressed as $ dry  wgt o f  sedlment sample) . 
PN: P a r t  lcu l a t e  n l t rogen (expressed as $ d ry  wgt o f  sad lment sample) - 
PP: P a r t l c u l a t e  phosphorus (expressed as $ d r y  wgt o f  sed lment 3amp le)  
CHLORO: Chlorophyl l  a content o f  surface lcm o f  sedlments (ug/m 
ALGAL VOLUME: Tota l  volume o f  sample taken f o r  a lga l  l d e n t l f  l c a t  Ion (cm3) 
DILUTION VOLUME: Volumeof water ( I )  In  which a lga l  s a m p l e d l l u t e d  
VOLUME EXAM I NED: Volume o f  a lga l  samp l e exam I ned (m I )  
NUMBER PARTICLES: The t o t a l  number o f  p a r t l c l e s  (a lga l  and others)  t h a t  were 
l d e n t i f  led and counted In  an a lga l  sample. 
STDING STOCK: The t o t a l  number o f  p a r t l c l e s  (a lga l  and others)  l d e n t l f l e d  I n  
t h e  surface lcm o f  the sedlment column and expressed as number per m2. 
# FORMULAS, ALCULATIONS AND CONVERSIONS: E - Chloro (ug/m ) - wg o f  ch lo rophy l l  (ug) r sample are9 (cm2) * 10.30 ( m2/m2) 9 r Standing Stock (113)  = count 0) r sample volume (cm ) * 10,000 (cm /m ) 

d l l u t l o n  volume (ml)  r volume examlned (mi) 
# REFERENCE SPECIES CODE USED: PPSP 
# SPECIES IN HOUSE CODE, REF. CODE 6 SCIENTIFIC NAME: s c l e n t i f l c  names t o  be used 
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# KEY WORDS: ver t  lca l f lux, organ lc  deposit ion, sed 1 mentat Ion 
I TECHNICAL REFERENCES IN THIS FILE: 
Hobson, LA. and D.W. Menzel. 1969. The d l s t r l bu t l on  and chemical composition 
o f  organic par t icu la te  matter i n  the sea and sediments o f f  the east coast o f  
South Amer ica. L lmno I. Oceanogr. 14: 159-1 63. 
Shoaf, W.T. and B.W. Llum. 1976. Improved extract ion of chlorophyl l a and h 
from algae uslng Dlmethyl Sulfoxide. Limnol. Oceanogr. 21:926-928. 
Strlckland, J.D.H. and T.R. Parsons. 1972. A Practical Handbook of Seawater 
Anal ys is. Bu l I. 167 (second e d l t  Ion). Fisher les Research Bd. Canada, Ottaawa, 
Canada. 
# INITIALS OF SCIENTISTS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 
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DATA DICTIONARY 

# Name of data f l l e  descrlbed by t h l s  data dlct lonary f l l e :  VFXALW 
I Names and descrlpt lons o f  assoclated data dlct lonary f l l es :  VFXDEPO. VFXSEDS, 
VFXPRO~ 
# Project  TI  t le: Ecosystem Processes; Vert l ca l  F lux Program 
# P r l n c l ~ a l  Investlgator(s): W.R. Boynton and W.M. Kemp 
; ~ r o g r a k  Manager: -L. Lubbers 
> Stat ls t tc lan:  -- 
> Programmer/Anal yst: -- 
> Data Coord lnator: Tom Page (CBL) 
# Fundlng Agency: State of Maryland, Department o f  Health 6 Mental Hyglene, 
Off Ice of Env l ronmental Programs > 

# Project  Cost: S172,000/yr 
# QA/s Off lcer: -- 
# Locatlon of Study: Md. port lon of malnstem Chesapeake Bay 
# Date Intervals: 13-7-84 t o  30-6-84 (weekly and blweekly measurements taken 16 
t lnies/year 
# Abstract: Vert ical arrays of sedlment t raps were used t o  obtaln measurements 
o f  the quantlty and speciation of algae (and other particles) slnklng t o  the 
sed I ment surf  ace. 
# Statlon Names and Descrlptlons: 

Name Descr lp t lon  
Thomas Po l n t  1.3 naut. m l  E o f  Thomas Pt. L lght  
(occup ied 23/7/84 
t o  30/8/84) 

R-78 (occupied 200 yds NNW of  Bouy R78 
27/9/84 and 
replaces Thomas Pt. 

F i l e  Name 
TOM. PT 

R-64 300 yds NE of 60uy R64 R-64 

I Stat Ion Names, Lat ltudes, Longitudes, and Total Depths: 

Stat ion 
TOM.PT 
R-78 
R-64 

Lat I tudb Long 1 tude Total Depth 
38'54.07 76'24.54 15.2 m 
38'57.28 76'23.58 15.2 m 
38'33.60 76O25.64 16.0 m 

# Methodology Describing Chaln of Custody fo r  Lab Samples: Research vessel 
captaln t o  program manager 
# Mon i t o r  ing QA/w Plan for  Project: VFXALGCUP 
> Parameter: t o t a l  depth 
Col lec t  Ion Method: fathometer 
Sample Preservatives: -- 
Samp l e  Storage Environment: -- 
Time Tn Storage: -- 
:ab Technlques wi th References: -- 

> Data Entry Method: f i e l d  sheets t o  key t o  dlsk 
> Data Ver i f icat ion:  visual comparison 
# VARIABLE NAMES A M  DESCRIPTIONS (EXCLUDING SPECIES COUNTS): 

STATION: s ta t ion  name (see ea r l i e r  documentation In t h i s  f l l e  for f u l l  name and 
location) 
DATE DEPLOY: Day of sedlment t rap deployment 
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DATE RETRIEVE: Day concluding sediment t rap  deployment 
DEPLOY TIME: Total t ime (days) sedlment traps were deployed 
TOTAL DEPTH: Total depth o f  water column a t  a speci f ied s ta t lon  (meters; m) 
CUP LOCATION: Quali tat ive location o f  sediment t rap  cup; surface, middle, 

bottcin 
SAMPLING DEPTH: Depth beneath the water surface a t  which a sedlment t rap  cup 

array was suspended (meters; m) 
DILUTION VOLUME: Total volume o f  water contained In  sediment t rap  cup (plus 

r lns ing  water). Reported In  I l t e r s  (I). 
ALGAL VOLUME: Total volume o f  water used as a sub-sample fo r  a lgal  

ldent l f  icat lon (ml) 
VOLUME EXAMINED: Volume o f  water examined fo r  a lgal  i den t i f i ca t l on  (ml). 
PPSP CODE: PPSP spec i es code L 

MATERIAL ID'ed: Par t icu la te  materlal (algal and others) ldent l f led  
NUMBER PARTICLES: The number o f  par t ic les  ldent l f led  (number) 
FLUX: T e number o f  par t ic les  estimated as reaching the sediment surface 3 (number/ /dl. 

D i l u t i on  Volume (ml) - 
Volume Examlned (ml) 

Total Depth (m) 
Deploy Time ( d l  * 219.3 

Sampl lng Depth (m) 

# REFERENCE SPEC1 ES COOE USED: PPW 
# SPECIES IN HOUSE CODE, REF. COOE 6 SCIENTIFIC NAME: s c l e n t l f l c  names t o  be 
used 
# KEY WORDS: vert  lca l flux, organ l c  depos I t ion, sed I mentat ion 
I TECHNICAL REFERENCES IN THIS FILE: none 
# INITIALS OF SCIENTISTS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 
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DATA DICTIONARY 

# Name o f  data f I l e  described by t h l s  data d l c t  lonary f l le: VFXPROF 
# Names and descr l p t  lons of assoc l ated data d l c t  lonary f 1 l as: VFXDEPO, 
VFXALGCW, VFXSEDS 
# Project T l t l e :  Ecosystem Processes; Vert lcal  Flux Program 
# Pr lnc lpal  Invest lgator(s): W.R. Boynton, W.M. Kemp 
> Program Manager: L. Lubbers 
> Stat ls t lc lan:  -- 
> Programmer/Ana l yst: -- 
> Data Coord lnator: Tom Page (CBLj 
# Funding Agency: State of Maryland, Department o f  Health & Mental Hyglene, 
Off Ice o f  Env lronmental Programs; Blomon l t o r  lng Program > 

# Project  Cost: $172,000 
# QA/QC Off lcer: -- 
# Locatlon o f  Study: Md. port lon malnstem Chesapeake Bay 
# Date Intervals: 13-7-84 t o  30-6-85 (weekly and bl-weekly measurements taken 
16 tlmes per year) 
# Abstract: Descrlbes temperature, s a l l n l t y  and oxygen concentratlons and 
particulate matter concentratlons a t  varlous depths a t  two sedlment t rap  . 

- locat lons In Chesapeake Bay (Md. po r t  Ion). 

# Stat Ion Names and Descr l p t  lons: 

Name Descr l p t  Ion 
Thomas Polnt  1.3 naut. m i  E o f  Thomas Pt. L ight  
(occup led 
23/7/84-30/8/84) 

F i l e  Name 
TOM.PT. 

R-78 (occupied 200 yds NNW of  Bouy R78 R-78 
27/9/84 and 
replaces Thomas Pt. 

R-64 300 yds NE of Bouy R64 R-64 

# Stat Ion Names, Lat I tutes, Long l tudos, and Total Depths: 

Stat Ion 
TOM .PT 
R-78 
R-64 

Lat l tude Long l tude Total Depth 
38'54.07 76'24.54 15.2 m 
38'57.28 76'23.58 15.2 m 
38'33.60 76'25.64 16.0 m 

# Methodology Descrlblng Chaln of Custody f o r  Lab Samples: Research vessel 
captaln t o  program manager 
# Monltorlng QA/G Plan fo r  Project: VFXPROF 
> Parameter: t o ta l  depth (meters; m) 
Co l l ec t  ion Method: f athometer 
Sample Preservatives: -- 
Sample Storage Envlronment: -- 
Time In Storage: -- 
Lab Techniques wl th References: -- 

> Data Entry Method: f i e l d  sheet t o  key t o  dlsk 
> Data Ver l f i ca t  ion: v i sua l compar 1 son 



Appendix Table 2 (continued) 

# Methodology Describing Chain o f  Custody fo r  Lab Samples: Research vessel 
captain t o  program manager 
# Monitoring WQC Plan fo r  ProJect: VFXPROF 
> Parameter: samp l e  depth 
Col lect ion Method: research vessel cable meter 
Samp l e  Preservat lves: - 
Samp l e Storage Env l ronment: - 
Tlme I n  Storage: - 
Lab Technlquer w l t h  References: -- 

> Data Entry Method: f l e i d  sheet t o  key t o  disk 
> Data Verlf lcation: visual comparlson 

# Methodology Descrlblng Chaln o f  Custody fo r  Lab Samples: sc len t l f4c  party on 
research vessel t o  program manager 
# Monltorlng QA/QC P Ian fo r  Project: VFXPRW 
> Parameter: TEMP (temperature OCI 
Col lect ion Method: probe 
Sample Preservatives: -- 
Samp l e  Storage Environment: - 
T lme In Storage: -- 
Lab Techn iques w l t h  References: -- 

> Data Entry Method: f i e l d  sheet t o  key t o  dlsk 
> Data Verlf lcation: visual comparlson 

# Methodology Describing Chaln o f  Custody fo r  Lab Samples: s c l e n t i f i c  party on 
research vessel t o  program manager 
# Mon i t o r l ng  QA/W Plan for  Project: VFXPROF 
> Parame+er: slrl l n i t y  (ppt) 
Col l ec t  Ion Method: probe 
Sample Preservatives: -- 
Sample Storage Env lronment: -- 
Time In Storage: -- 
Lab Technlques w i th  References: -- 

> Data Entry Method: f i e l d  sheet t o  key t o  dlsk 
> Data Ver 1 f l ca t  ion: v lsual compar lson 

# Methodology Describing Chain of Custody fo r  Lab Samples: s c i e n t i f i c  party on 
research vessel t o  program manager 
# Monltorlng QA/W Plan fo r  Project: VFXPROF 
> Parameter: d issolved oxygen (uncorrected for  sa l.in l t y )  
Coi lect ion Method: probe 
Sample Preservatives: -- 
Sample Storage Environment: -- 
Time In  Storage: -- 
Lab Technlques w I t h  References: -- 

> Data Entry Method: f i e l d  sheet t o  key t o  disk 
> Data Ver l f lcat ion:  visual comparlson 

# Methodology Describing Chaln of Custody for  Lab Samples: f l e l d  party t o  
program manager t o  Anal y t  l ca l  Services (CBL) 
# Mon l t o r  lng Q A / K  Plan fo r  Project: VFXPROF 

Parameter: PC (part  lcu 1 ate carbon; mg/ I )  
Col lect  Ion Method: pumped sample 
Sample Preservatives: freezing 
Sample Storage Env lronment: -10'~ 
Time in Storage: 4-60 days 
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Lab Techn lques w l t h  References: Hobson and Menze 1 ( 1969) 
> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcatlon: visual comparlson 

# Methodology Describing Chain o f  Custody fo r  Lab Samples: f l e l d  party t o  
program manager t o  Anal y t  ica l Serv lces (CBL) 
I Mon I t o r  lng QA/& Plan f o r  ProJect: VFXPROF 
> Parameter: PN (part  lcu l a te  n 1 trogen; mg/ 1) 
Col lec t  Ion Method: pumped sample 
Sample Preservatives: freezlng 
Samp l e Storage Env lronment: -1 o°C 
Tlme i n  Storage: 4-60 days 
Lab Techniques wl th References: Hobson and Menzel (1969) k 

> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcatlon: visual comparlson 

I Methodology Describing Chaln of Custody f o r  Lab Samples: f l e l d  party t o  
program manager t o  Ana I y t  ica I Serv lces (CBL) 
I Monltorlng QA/QC Plan fo r  Project: VFXPROF 
> Parameter: PP (part  lcu l ate phosphorus; mg/ 1 
Col lec t  ion Method: pumped sample 
Sample Preservatives: freezing 
Sample Storage Environment: -10% 
Tlme In Storage: 4-60 days 
Lab Techniques w i t h  References: Aspi l a  e t  al. (1976) 

> Data Entry Method: lab book t o  key t o  disk 
> Data Ver 1 f l ca t  Ion: v I sua i comparison 

# Methodology Describlng Chaln o f  Custody fo r  Lab Samples: f i e l d  party t o  
program manager t o  Anal y t  lcal  Serv ices (CBL) 
# Monltorlng QA/QC Plan fo r  Project: VFXPROF 
Parameter: Ch loro (ch lorophy 1 I-= ug/ I )  
Col lec t  Ion Method: pumped sample 
Sample Preservatives: freezing 
Samp l e  Storage Env 1 ronment: -1 OOC 

Time In Storage: 4-35 days 
Lab Techniques w i t h  References: Str ickland and Parsons (1972) and Shoaf and 

Llum (1976) 
> Data Entry Method: lab book t o  key t o  dlsk 
> Data Verlf lcatlon: vlsual comparlson 

# Methodology Describing Chaln of Custody fo r  Lab Samples: f l e l d  party t o  
program manager t o  Anal y t  l ca l  Serv lces (CBL) 
I Monltorlng QA/QC Plan for  Project: VFXPROF 
> Parameter: Seston (mg/l) 
Col lec t  Ion Method: pumped samp le  
Sample Preservatives: freezing 
Sample Stor.age Environment: -10'~ 
Tlme In  Storage: 4-35 days 

* Lab Techniques w l t h  References: EPA (1979) 
> Data Entry Method: lab book t o  key t o  disk 
> Data Ver i f  Icat Ion: v 1 sua 1 compar lson 

X VARIABLE ttAMES AND DESCRIPTIONS (EXCLUDING SPEC l ES COUNTS): 
STATION: Statlon name (see ea r l l e r  documentation In t h i s  data f i l e  for f u l l  

name and location) 
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DATE: l nd lcates day o f  measurement (dd,mm,yy) 
TIME: lnd lcates t lme of measurement (hr m In; 24 hr  clock) 
TOTAL DEPTH: Total depth of water column a t  a speclf led s ta t ion  (meters; m) 
SAMPLE DEPTH: Depth beneath water surface a t  wh lch a samp l e  was taken (meters; m) 
TEMP: Temperature (OC) a t  a spec l f led depth 
SALINIPI: Sa l l n l t y  (ppt) a t  a speclf led depth 
DISSOLVED OXYGEN: Dissolved oxygen concentratlon (mg/l) a t  a speclf led depth 

(uncorrected f o r  sal l n l t y )  
PC: Par t lcu la te  carbon concentratlon (mg/l) a t  a specl f led depth 
PN: Par t lcu la te  nltrogen concentratlon (mg/l) a t  a speclf lad depth 
PP: Par t icu la te  phosphorus concentratlon (mg/l) a t  a speclf led depth 
CHLORO: Chlorolphyl l-a concentratlon (ug/l) a t  a speclf led depth 
SESTON: Total suspended sol lds concentratlon (mg/l) a t  a speclf led &pth 

# FORMULAS, CALCULATIONS AN) CONVERSIONS: none in  t h l s  f i l e  VFXPROF 
# REFERENCE SPECIES CODE USED: none 
# SPECIES IN HOUSE CODE, REF. CODE 6 SCIENTIFIC NAME: none 
# KEY WORDS: ver t lca l  flux; organlc deposltlon; sedlmentatlon 
# TECHNICAL REFERENCES IN THIS FILE: 
Asp l la, I., H. Agemlan and A.S.Y. Chau. 1976. A seml-automated method fo r  the 

determlnatlon o f  Inorganic, organlc and t o t a l  phosphate i n  sedlments. Analyst 
101 :187-197. 
Envlronmental Protect Ion Agency (EPA). 1979. Methods fo r  Chemlcal Anal ys I s  o f  

Water and Wastes. USEPA-600/4-79-020. Envlronmental Monitorlng and Support 
Laboratory, Clnc lnnat I. 
Hobson, L.A. and D.W. Menze I. 1969. The d l s t r  lbut Ion and chem lca l  compos It Ion 

o f  organlc particulate matter In the sea and sediments o f f  the east coast o f  
South Amer ica. L imnol. Oceanogr. 14:159-163. 

Shoaf, W.T. and B.W. Llum. 1976. Improved extract ion o f  chlorophyl l a and h 
from algae uslng Dlmethyl Sulfoxlde. Llmnol. Oceanogr. 21:926-928. 

S t r  lck land, J.D.H. and T.R. Parsons. 1972. A Pract lcal  Handbook o f  Seawater 
Anal ysls. Bu l I. 167 (second ed It Ion). Flsher les Research Bd. Canada, Ottaawa, 
Canada. 
# INITIALS OF SCIENTISTS IN DATA SET: WRB, WMK, LL, KVW, CWK, JEB 
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DATA DICTIONARY 

# Name of data f i l e  described by t h i s  data dict ionary f l l e :  VFXOEm 
# Names and descrlpt lons o f  associated data dict lonary f i les :  VFXSEDS, 
VFXMGCUP, VFXPROF 
# Project  T 1 t l e: Ecosystem Processes; Vert lca l Flux Program 
# Pr incipal  Investlgator(s): W.R. Boynton 6 W.M. Kemp 
> Program Manager: L. Lubbers 
> Stat ls t ic lan:  -- 
> Programmer/hnal yst: - 
> Data Coordinator: Tom Page (CBL) 
# Funding Agency: State o f  Maryland. Department o f  Health 6 Mental Hygiene, 
Off  lce o f  Env i ronmenta l Programs > 

# Project  Cost: $172,000 
# QA/W Off lcer.: -- 
# Location of Study: Md. port  Ion malnstem Chesapeake Bay 
# Date Intervals: 13-7-84 t o  30-6-85 (weekly and biweekly measurements taken 
16 t imer per year). 
# Abstract: Description o f  par t icu la te  organic and Inorganic deposltlon rates 
a t  two mainstem Chesapeake Bay locations. 

# Stat ion Names and Descriptions: 

Name Oescr l p t  Ion F l  l e  Name 
Thomas Point 1.3 naut. m i  E o f  Thomas Pt. L lgh t  TOM .PT. - 
(occup led 23/7/84 - 30/8/84) 

R-78 200 yds NNW of  Bouy R78 
(occup led 27/9/84 
and replaces Thomas Pt.) 

R-64 300 yds NE o f  Bouy R64 R-64 

# Stat ion Names, Lat ltudes, Long i tudes, and Total Depths: 

Stat ion 
TOM .PT. 
R-78 
R-64 

Lati tude Longitude Total Depth 
38'54.07 76'24.54 15.2 m 
38'57.28 76'23.58 15.2 m 
38'33.60 76O25.64 16.0 m 

# Methodology Describing Chain o f  Custody fo r  Lab Samples: RV Captain t o  
Program Manager 
# Monitoring QA/QC Plan for  Project: VFXDEPO 
> Parameter: Total Depth 
Col lec t  ion Method: Fathometer 
Sample Preservatives: -- 
Sample Storage Environment: -- 
Time i n  Storage: -- 
l a b  Techn lques w i t h  References: -- 

> Data Entry Method: F ie ld  book t o  key t o  disk 
> Data Verlf ication: Visual comparison 



Appendix Tab1 e 2 (continued) 

# Methodology Descr lb lng Chaln of Custody f o r  Lab Samples: S c i e n t l f l c  f l e l d  
p a r t y  t o  program manager t o  Analy t ica l  Services (CBL) 
1! Mon l t o r  lng QA/W Plan f o r  ProJect: VFXDEPO 
> Parameter: Seston 
Co l l e c t  ion Method: sed l ment t r a p  
Sample Preservatlves: f reez ing 
Samp l e Storage Env I ronment: -1 OOC 

Time I n  Storage: 4-35 days 
Lab Techn lques w l t h  References: EPA (1 979) 

> Data En t ry  Method: lab book t o  key t o  d lsk  
> Data Ver l f l ca t ion :  v l sua l  comparlson 

d Methodology D e s c r l b l n g C h a l n o f  Custody f o r  Lab Samples: Sclentl!lc f i e l d  
p a r t y  t o  program manager t o  Analy t lca l  Servlces (CBL) 
I Hon i t o r  lng QA/S Plan f o r  Project:  VFXDEPO 
> Parameter: PC (par t  lcu l a t e  carbon) 
Col l e c t  Ion Method: sed lment t r a p  
Samp l e  Preservat ives: f reez lng 
Sample Storage Env lronment: -1 O'C 
Time i n  Storage: 4-60 days 
Lab Techniques w l t h  References: b b s o n  and Menzel (1969) 

> Data En t ry  Method: lab book t o  key t o  d lsk  
> Data Ver l f l ca t ion :  v isual  comparison 

I Methodology Describing Chaln o f  Custody f o r  Lab Senples: S c i e n t i f  l c  f l e l d  
par ty  t o  program manager t o  Ana ly t l ca l  Services (CBL) 
I Mon l t o r  lng QA/K P Ian f o r  Project:. VFXDEPO 
> Parameter: PN (par t  icu l a t e  n i trogen) 
Col l e c t  ion Method: sed lment t r a p  
Sample Preservatlves: f reez lng 
Sanp l e  Storage Env lronment: -10 '~ 
Time i n  Storage: 4-60 days 
Lab Techn iques w l t h  References: Hobson and Menzel (1969) 

> Deta Entry  Method: lab book t o  key t o  d lsk  
> Datz Ver l f l ca t ion :  v isual  comparlson 

Methodology Cescr lblnl; Chaln o f  C ~ ~ s t o d y  f e r  Lab Samplcs: Sc'3nt i f  i c  f i z ' d  
par ty  t o  program manager t o  Analy t lca l  Services (CBL) 
/ Won I t o r  f n~ gA/w P l an f o r  Pro jec t  : VFXDEPO 
> Parameter: PP (par t  lcu l a t e  phosphorus) 
Col 1st ion Method: sed lment t r a p  
Sample Preservat lves: f reez ing 
Sample Storage Environment: -10 '~ 
Time !n Storage: 4-60 days 
Lab Techniques w i t h  References: A s p l l l a  e t  al .  (1974) 

> Data Entry  Pethod: lab book t o  key t o  d lsk 
Data Ver i f  l c e t  ion: v isual  comoar i son 

R M e t h o d o l o ~ y D e s c r l b i n g C h a i n o f  Custody f o r  Lab Samples: S c i e n t i f i c  f i e l d  
par ty  t o  proqrem wanager t o  Analy t ica l  Services (CBL) 
d uon 1 t o r  1 n~ r)P/K P I  an f o r  Dro Ject: '!FUDEPO 
> Parameter: Chloro (Chlorophyl l a) 
Col l e c t  ion Method: sed lment t rap  
Szmp 1 e Drsservat  i vec: f reez ins 
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Samp l e  Storage Environment: -10'~ 
Tlrne I n  Storage: 4-35 days 
Cab Techniques w i t h  References: S t r l c k  land and Parsons (1972) and Shoaf and 

Llum (1976) 
> Data Entry  Method: lab book t o  key to'  d i s k  
> Data Ver 1 f l c a t  Ion: v lsua l compar lson 

# VARIABLE NAMES AN1 DESCRIPTIONS (EXCLUII NG SPECIES COUNTS): 
# STATION: s t a t i o n  name (see e a r l i e r  documentation i n  t h l s  data f i l e  f o r  
locat  ion) 
DATE DEPLOY: The date (ddmmyy) sedlment t r a p  was deployed 
TIME DEPLOY: The t ime (24 h r  c lock)  sedlment t rap  was deployed 
DATE RETRIEVAL: The date (ddmmyy) sedlment t r a p  was r e t r l e v e d  
TIME RETRIEVAL: The t ime (24 h r  c lock )  sedlment t r a p  was r e t r l e v e d  
TOTAL TIME: The t o t a l  t ime ( I n  days) sedlment t raps were deployed 
TOTAL DEPTH: Average t o t a l  depth o f  water column a t  a s t a t l o n  
CUP DEPTH: Depth from t h e  surface t o  t h e  top  o f  a sedlment t r a p  c o l l e c t i n g  

cup. 
SESI N: The ca lcu la ted  f l u x  o f  t o t a l  p a r t i c u l a t e s  t o  t h e  sedlment surface 9 (mg/rn /day) 
PC: The ca lcu la ted  f l u x  o f  p a r t i c u l a t e  carbon (PC) t o  t h e  sedlment surface 
mg/m2/day 
PN: The ca lcu lated f l u x  o f  p a r t i c u l a t e  n i t rogen  (PN) t o  the  sediment sur face 

(tng/m2/day 
PP: The ca lcu ieted f l u x  o f  p a r t i c u l a t e  phosphorus (PP1 t o  t h e  sediment surface 

f mg/m2/day) 
Chlcro: The ca lcu la ted  f l u x  o f  chlorophvl I a t o  the sed iment surface . , 

( ug/mz/day 
# FORMULAS, CALCULAT l ONS d CONVERSIONS: 

PC FLUX (rng/m2/day) = sestdn concentrat ion t o t a l  volume 
i n  sedlment t r a p  o f  water I n  
cup subsample sed l e n t  t r a p  

(mg/ 1 ) ( I )  

219.3 (crn2/m2) + t o t a l  dep loyment 
ti ne, days 

t o t a l  depth 
* o f  water 

column, n 

depth o f  
t co l  l e c t l n g  

cup, m 

PN FLUY ( q / r 2 / d a y )  = as abovc except us lng PN concentrat Ion 
PP Flux (mg/m2/1a11 = as i n  PC f l u x  except us ing PP concentrat ion 
Chloro Flux (ug/m /day) = as In  PC f l u x  except uslng c h l o r o  concentrat ion 
Seston Flux (ag/m2/day) = as i n  PC f l u x  except using seston concentralon 
g REFEQEIJCES SPECIES CODE USED: None 
1 SPEClES IN HOUSE CODE, REF. CODE 8 SCIENTIFIC NP'JES: None 
J KEY WOPDS: v e r t i c a l  f lux,  oraan l c  depos l t ion, sed i r e n t s t  ion 
#,TECHNICAL DEFERENCES IN TFI S FILE: 

Asp I la, I., H. Aqemien and A.S.Y. Chau. 1976. A semi-automated method f c r  the  
de to rv ina t ion  o f  lnor?anlc, organlc snd t o t a l  phosseate i n  sedimen+r. Analyst 
lnl: lB7-197. 
F?viror.nentel P ro tec t  ion Aqency (EPA). 1079. Methods for Chemical ?.ral yc i s  o f  
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Water and Wastes. USEPA-600/4-79-020. Environmental Monl tor lng and Support 
Laboratory, Clnc lnnat  I. 

Hobson, LA. and D.W. Menzel. 1969. The d l s t r  l b u t  ion and chem lca l composlt lon 
o f  organic p a r t i c u l a t e  mat ter  I n  the  sea and sediments o f f  t h e  east  coast o f  
South Amer lca. L lmno I. Oceanogr. 14:159-163. 
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APPENDIX TABLE 3 \i' v 

pb'$J+ 
Vertical water column profiles of temperature, sal in i ty ,  and Q~ 

dissolved oxygen a t  SONE Stations,  August, 1094. 

S!Oi3HIiOFlNG FROSEAH: SEDIHENT OXYGEN A#C NUTBiEl4T EXCHANGE CUEPONENT(S0HEj 
H20PhOF!V~rt ical  p r o f i l e s  o i  teep. , s a l i n i t y  and oxygen conc, a t  SONE s t a t i o n s )  

TOTAL SAMPLE 
" f " T '  
sinlili!? DEPTH DEPTH TERP SALIMITY DISS. D X Y  
iy;i r tarr IA~E T I ~ E  lvii ! O C ~  l p p t j  iog I ; I  I j 

--.-..-----------.--------------------------------------------------------------- 

ST. LEU 27-~&-54 940 b.7 0.5 25.3 7.8 . 7.80 
2 25.40 10.50 7-56 
4 25.30 10.90 5.70 
b 24.70 13-30 2.23 



Appendix Tab1 e 4 (continued) 
\ 



Appendix Table 4 (continued) 

CI%lOi(i iUP.Ii?! F.kijGRnil: ECOS'iSIEti PRDCESSES COflFOtlEtll iSOHE S f  i l l r i l  
sia'R<l' :!:erii~al jfiiiifleiil pi  o!i 125 of Etl,:I!20 and vat iuuj par Ciiillatesi 

S E D I K H T  PROFILES _ _ . .--.. _ _ . ., ---- _ _ _ _  - -~ ._____-__~ . -____-_ -  _ _ _ _ _ _ _ _ _ _  -_____..___--- - _..___---------..-- -- 
TOT&: CORE CORE ANAL IS IS,^ 

STATID# D A ~ E  'f!!iE DEPfH DEPTit Eh Zti20 PC P H f P S I  CHLORO 
(HI i ~ t l i  (:I (u6ii l 

...................... __--... -----. _ . _ - . _ _ - _ _ - - - _ - _ ~ _ _ _ _ _ _ - - - - . - - - - - - - - - ~ ~ - - _ _ - - _ .  - -  - - - - - -  -------------.-- 
HORH.Pt 24-5-94 1120 7.2 ii . ,249 5- 

f -25b 
..'27E 

L 

-23{I 
3 -271 
5 

b -295 
1 -322 
ii 345 
:: -34: 

!3 7 . "  .- L ,  
'2" L 

11 -3231 
3 . .  ; i  ..:+,1 - -. 



Appendix Tab1 e 4 (continued) 

- 
- PiCilBtii TORIIIG FF.f:FFiii*i: ECOS SIFI I  PPOCESSES COf1POHEIIT (SOWE STUlrr I 

5EDPcOF tr:er t l c d i  sedlre~ii prof i ie; uf E!i,:H20 and farioui par ticulatesf 

SEDINEMI PROFILES 
. " "  . _... , _ . _,_" .._.,. -___---..-_____------__--------------------- - - -  .. . . .- . . . .  . 

l C I f t L  CORE CORE AElhL i S I S  ,:; 
51 15% DaIE TIHE QEPTH fiEP111 Eh ZH2O PC F'H PP S1 CtlitrPC! 

i ~ j  ( r d )  t t j  ( ~ [ i  I ]  



Nutrient and oxygen concentration vs. time data from intact sediment 
cores for the August., 1984 SORE cruise. Data in th is  table have not 
been parsed and hence there i s  not a direct correspondence between 
these data and calculated sediment-water f l  uxes 
LONG-TERN BIOIMlllTORIWG 

~ F I M A  -------------------------- ---------------------------- 
CORE CORE CRREHZO T t t E  T I L W  

STATION BATE NO. VOL HEIGHT ISUII I  SlYlPLE DELTA T W 
IIL) IUI) 

BU.YISTA 31-41%-84 RED 1560.00 11.14 0.00 9.00 26.00 5. n 
1560.00 11.14 24.00 9.00 50.00 24.00 5.40 > 

1560.00 11.14 59.00 10.00 15.00 35.00 4.99 
1560.00 11.14 99.00 11.00 5.00 40.00 4.45 
1560.00 11.14 139.00 11.00 45.00 40.00 3.77 
lSM.00 11.14 169.00 12.00 15.00 30.00 3.34 
I5MI.00 11.14 202.00 12.00 48.00 33.00 2.83 
1540.00 11.14 246.00 13.00 32.00 44.00 2.11 



Appendix Tab1 e 5 (continued) 

LONG-TERN EIMIONITORINS PROGRAM SEDIHENT-HATER EXWNGE CDNPONENT 

CORE CORE CORE HZ0 T I E  TINE OF 
STATION OAT€ NO. W L  HEIGHT (SUWI SRHKE DELTA T DO NH4 NONNOZ D I P  SIfOHJ4 

(N1 ICM) HR NlN l a i n )  111611) luM-N) lull-HI (uH-P) luff-51) ................................................................................................................................. 
ST.LEO 31-8U6-84 1.00 1080.00 7.71 0.00 10.00 30.00 4.66 

1080.00 7.71 30.00 11.00 0.00 30.00 4.50 
1080.00 7.71 10.00 11.00 50.00 50.00 4.30 
1080.00 7.71 110.00 12.00 20.00 30.00 4.10 
1080.00 7.71 140.00 12.00 50.00 30.00 3.94 
1080.00 7.71 185.00 13.00 35.00 45.00 3.62 



Appendix Table 5 (continued) 

LONG-TERH BIOHONlTORING PROGRAH SEDlflEHT-WATER EXCHANGE COMPONEnl 

CORE CORE CORE HM 
STATION DATE NO. WIL HEIGHT 

(HL) !cn~ .............................................. 
BU.VISTA 27-AU6-84 RED 6-70 

6.70 
6,70 
6.70 
6.70 
6.70 
6.70 

TIME 
(sun1 

TIME OF 
SMPLE 

HR fl1N --------------- 
15.00 38.00 
16.00 15.00 
16.00 44.00 
17.00 20.00 
17.00 53.00 
18.00 23.00 
22.00 34.00 

DELTA 7 
(rinl 

,------------. 

DIP SI1OHl4 
(UH-P) 1un-sI) ---------------- 

3.66 101.00 
3.92 108.00 
4.04 111.00 
4.26 110.00 
4.25 116.00 
4.36 115.00 
4.86 136.00 

8U.V1STk 27-RUG-a4 SILVER 



Appendix Tab1 e 5 (continued) 

LONG-TERB BIOBM(ITORIN6 PROGRM SEDIBENT-WATER EXCHANGE COBPONENl 

CORE CORE CORE HZ0 
STATION DATE NO. VOL HEIGHT 

IRL) ccm ............................................. 
ST.LE0 27-dU6-84 BLACK 5.10 

5.10 
5.10 
5.10 
5.10 
5.10 
5.10 

ST.LEO 27-AU6-84 BLUE 

T1BE W 
SABRE 

HR BIN ----------------. 
15.00 30.00 
16.00 0.00 
16.00 30.00 
17.00 6.00 
17.00 39.00 
IP.00 12.00 
22.00 26.00 

DELTR T 
(a in l  

.----------. 
DIP SI(OHl4 

(un-p) (u~I-SI) 
,----------------- 

3.74 109.00 
3.86 108.00 
4.21 113.00 
3.92 118.00 
4.27 121.00 
4.18 125.00 
3.50 



Appendix Tab1 e 5 (continued) 

WRE CmE CORE Hz0 T I E  T I E  OF 
STllTI01( DATE YO. VM HEIGH1 I9Ull) Skl(PLt E L T I  T W WH4 I(Q3tYn DIP SlIOtl)4 

tal Ien, HR NIY I d n l  (11811) ( rMl t  (uW-41 Id -Pt  Id-51) 



Appendix Tab1 e 5 (con t inued)  

LONG-TERN BlOHBNITORlNG PROGRRB SEDINENT-HATER EXCHANGE COHPOKNT 

CORE CORE CORE H20 TINE T IHE OF 
STATlCiN DATE NO. M L  H E I H T  (SUHI SMPLE 

(HLI (Cnl HR H l N  
--------------------------------------------------------------------. 

DELTA T 
(rid 

. -- - - - -- -. 
56-00 
60.00 
60.00 
69.00 
60.00 

D I P  
(un-p) 
--------. 

0.89 
0.60 
0.45 
0.46 
0.43 
0.37 



Appendix Tab1 e 5 (con t inued)  

LOWE-TERN BIDHOWITORIN6 PRDGRIIH SEDIHEWT-HATER E X C M 6 E  COHPOWEWT 

CORE CDRE CORE HZ0 T I E  T IHE OF 
STATION DATE NO. VOL HEIGHT (SUM) SAMPLE DELTA T DO WH4 WU3M02 D I P  SI(OHJ4 

(IC) (CMJ HR NlW lminl ( f f i i l )  (ul-N) IuM-N) IuH-P) IuH-SIJ 

ND.PT 28-AU6-84 BLUE 820.00 5.86 0.00 19.00 0.00 5.10 34.00 34.10 2.48 51.40 
320.00 5.86 60.00 20.00 0.00 60.00 4.35 34.00 28.50 1.86 55.50 
820.00 5.06 116.00 20.00 56.00 56.00 4.00 33.40 31.70 1.42 61.70 
820.00 5.86 174.00 21.00 54.00 58.00 3.60 32.50 25.20 0.96 64.90 

HD.PT 28-AU6-04 BLACK 1100.00 7.86 0.00 19.00 0.00 4.95 9.50 36.00 1.28 49.40 
1100.00 7.86 60.00 20.00 0.00 , 40.00 4.35 12.60 55.19 0.87 56.10 
1100.00 7.86 116.00 20.00 56.00 56.00 3.95 11.50 33.60 0.73 60.50 
llOQ.OO 7.86 174.00 21.00 54.00 58.00 3.65 9.40 32.00 0.48 64.00 



Appendix Tab1 e 5 (continued) 

WRE CORE CORE HZ0 11% TIK OF 
STftTION PATE NO. 'a HEIsllT ISUIII SWf E L T I  T W IYH NOS+W2 l lP  SI(OHI4 

(II) (MI HR I l l  (mial (ffi111 lull-ll (ul(-ll ( M I  (IIH-SII __-_--_--__-----_-_-------------------------------------------------------------------------------------- 
RAG.PT 28-AU6-84 RED 850.00 

850.00 
m . 0 0  
850.00 
850.00 
850.00 
850.00 
850.00 

RIIG.PT 28-LU6-84 MITE 950.00 
950.00 
950.00 
950.00 
950.00 
950.00 
950.00 

RffiLG.PT 28-AU6-84 SILVER 860.00 
w . 0 0  
860.00 
860.00 
860.00 
860.03 
B60.00 





Appendix Tab1 e 5 (continued) 

COlL CORE COREIIZO 
SThTIr MTE 10. M H l W l  

(a) (CA) 
------*--------------------------A 

FM a d o  ElMW 904.00 6.43 
900.00 6.43 
906.00 6.43 
900.00 6.43 
900.00 6.43 
900.00 b.13 

TIE 
(41111 



Appendix Tab1 e 5 (continued) 

LONG-TERI BIOION1TORIN6 PROGRAM SEDIIENT-HATER EXCHANGE CMIPOLNT 

CORE CORE C D R E H M  TIME 
STATION DATE NO. VOL HEIEHT {SUH) 

iR) lCH) --------------------------------------------------. 
TOI.PT 30-AM-84 RED 1055.00 7.54 0.00 

1055.00 7.54 63.00 
1055.00 7.54 123.00 
1055.00 7.V 183.00 
1~55.00 7.54 2 n . w  

TIME OF 
SAMPLE 

HR N I N  
,-----------------. 

11.00 17.00 
12.00 20.00 
13.00 20.00 
14.00 20.00 
15.00 50.00 

DELTA T DO NH4 
(min) ( I 6 / 1 )  tun-N) .------------------------------- 

3.61 26.60 
63.00 3.84 28.70 
60.00 3 4  24.90 
60.00 2.36 15.30 
90.00 1.13 3.20 

D I P  SI(OH)4 
(un-p) (UII-SI) 
.----------------- 

2.22 61.90 
1.53 61.90 
0.96 64.00 
0.39 69.30 
0.41 73.00 

TOH.PT 36-AU6-84 UNITE 1000.C3 7.11 0.00 11.00 17.00 3.38 20.40 3.71 1.85 61.60 
1000.00 7.14 63.00 12.00 20.00 63.00 2.64 10.60 3.92 0.67 61.10 
1000.00 7.14 123.00 13.00 20.00 60.00 1.54 0.40 2.65 6.32 63.50 
1C00.00 7.14 183.00 14.00 20.00 60.00 0.60 0.40 0.;7 0.29 70.00 
1300.00 7.14 278.00 15.00 55.00 95.00 0.22 0.40 6.83 0.50 74.80 

TOI.PT 30-kU6-84 SILVER 390.00 7.07 0.00 11.00 17.00 3.51 28.00 4.83 2.67 61.40 
990.90 7.07 66.00 12.00 23.64 66.00 2.95 24.10 4.42 1.51 66.90 
990.00 7.07 123.00 13.00 20.00 57.00 2.43 18.80 4.29 0.86 b7.90 
990.00 7.07 188.00 14.00 25.00 65.00 1.67 7.90 4 1.00 74.10 
996.00 7.07 283.00 16.00 0.00 95.00 0.96 0.70 1.13 0.50 80.00 



Appendix Tab1 e 5 (continued) 

WRE CORE CORE HZD T I E  TlllE OF 
SlAlIDW DATE #. ML HEIBHT [SUt) SlYYLf 11111 1 DO ~rm wolcwo2 DIP ~ 1 1 ~ 1 4  

( I I J  ( M I  HR !IN {unJ [MA) i M J  lad-#I (dl+) IJI-51) 

STIL.P8 304U6-M RUE 910.00 6.50 0.00 8.00 45.00 5 2 I .M 46.30 0 . S  S3.D 
910.00 6.50 40.00 9.00 25.00 40.00 4.55 21.00 45.50 0.27 58.00 
910.00 6.50 1oa.00 10.00 n.oo 60.00 3.90 10.90 43.00 0.21 62.70 
910.00 6.50 160.00 11.00 n.oo be.00 1.w IS.M 3.40  0.12 69.70 
910.00 6.M 235.00 12.00 40.00 lS.00 1.40 14.40 35.10 0.01 7S.90 
910.00 6.50 295.00 u.00 40.00 60.00 1.25 a .40  u.00 0.11 8 i .m 



APPENDIX TABLE 5 

N u t r i e n t  and oxygen concent ra t ion  vs. f i n e  data f rom i n t a c t  sediment 

cores f o r  t h e  August, 1954 SORE c ru i se .  Data i n  f i g u r e s  have n o t  been 

parsed and hence the re  i s  n o t  a d i r e c t  correspondence between these data 
E C G S  1'5 TEM PROCESStS 

UUW4* V I S T A  AUl..IYO. 
and c a l c u l a t e d  f l u x  ra tes .  

I 
O W 1  . , . . . . . . , . . , 

0.00 40 W 00.00 li.0 W I00 00 200.00 240.W 

TlMll.nrl.",.. 
0 RED . UI.UE r CRELN 



Appendix Tab1 e 5 (continued) 

ECOSYSTEM PROCESSES 
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0 00 
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Appendix Table 5 (continued) 

WINDY H U  AUC.IH4 

I 
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Appendix Tab1 e 6 (cont inued) 

EZOS iSTFP4 PROCESSCS 

HORN PT 4 U C . l W  

2 I05 W 
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Appendix Tab1 e 6 (continued) 

ECOSVSTEM PROCESSES 

10 f --r r---11-------7--7 

> M  ? o m  r o m  b o r n  nooo loo00 ~ 7 0 0 0  1.000 ~ b o m  t8oo0 

I GOCTN 
1IYT mom..*.. . RI ur 8 1  ACC 



Appendix Tab1 e 5 (continued) 

ECOSr'STEM PROCESSFS 

W C D D  W.AU(i.1004 
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Appendix Table 6 (cont inued) 

ECQS I STEM PFOCESSES 

I. m 
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Appendix Tab1 e 6 (cont inued) 

ECOSi  STEM PROCESSES 

"-64 29-AUG-W 

1.00 - 

0.00 40.00 n o w  IZO.W 1ao.w zw w S+~O.W a n o . ~  

nul.nlnuta 
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Appendix Tab1 e 6 (continued) 

tCOSVSTEM PROCESSES 

T H O U  W AVO lW4 

I 
I 

0 0 0 - - 7 7  1 1  , I i --- a -- - 1  
0 00 a0 00 a0 00 120 00 I 6 0  00 ZOO 00 240 00 100 00 



Appendix Table 5 (cont inued) 

ECOS'/STEM PROCESSES 

a M N D  AUC I O M  



APPENDIX TABLE 7 

Summary (X + S. D. ) of sediment-water f l u x e s  observed dur ing t h e  August, - 
1934 SONE c ru i cs .  Note t h a t  FID i n d i c a t e s  t h a t  e i t h e r  no f l u x  measurement 
was taken o r  t h a t  data were n o t  i n t e r p r e t a b l e  ( e . ,  core was d is turbed,  

sampl e contaminated) 

EIOIIDNITEING PROGW. SEDlllENT OXYSfN RWD NUTRIENT EXMUI6f.S (SMIEl CfflmWT 
SONfFLX (Surrary 01 wdi ren t  water exchanges expressed i n  un i ts  of r rss l r2 l t i re .  

q02/r2/d ug-atW/rZ/b uq-atNlr2Ih up-rtP!dih up- r lS i i r2 lh  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ ~ ~ - - - ~ ~ - - - - ~ ~ - * - ~ - - - ~ - - . - - . . - _ - . - - . . - - - . - - - -  

CORE 02 FLX NH4 FLX NO3 FLX PO4 FLX S1 FLX 
DEPTH 

STATION DATEHO (a) r r 2  f l u  e r 2  f lux  r r 2  f lux  r rZ f lux r 12 flux 

BU.'tISTA 270884 1 0.067 ND WD 0.0 0.0392 0.99 157.6 0.0027 0.62 10.9 0.0026 0 . V  10.5 0.8784 0.97 315.2 
2 0.073 NO HD 0.0 0.0361 0.99 158.1 0.0007 0.04 3.1 0.0021 U.90 9.2 0.0b76 0.98 296.1 
3 0.075 HD ND 0.0 0.0202 0.99 90.9 0.0012 0.71 18.9 0.0020 0.86 9.0 0.0741 0.99 333.5 
1 3.972 HD NO 0.0 0.0319 0.75 137.8 0.0021 0.13 9.1 0.0022 0.83 9.5 0.0733 G.8I 316.7 



Appendix Tab1 e 7 (continued) 

ElWlOHIlORlN6 PROGRAM: LBItiENT OXIGEN bllD NUTRIENT EXCHANES (SONEl C W I M T  
SORFL! i5unn.y of j e d ~ w n l  rrler excl~mges expressed I n  units of rasslr2!tire. 

CORE OZ FL! HI4 F L I  NO3 FLX PO4 FLI  S I  FLX 
GEP I :i > 

SlAllON DATEHO im,  . r2 f l u  r r 2  f l u &  r r2 f l u x  r r l  i lu: 12 f lux 



Appendix Table 8.  Vertical p r o f i l e s  o f  ten?erature, s a l i n i t y ,  dissolved 
oxygen and particulate concentrations a t  VBS s ta t ions  R-64 and 
Tom. P t .  for  the t i n e  periods indicated. 

BlOilONlTORlI6; VERTICAL FLUX PROGRM 
MIPROF IVutical u t n  co lm profiles of tn).,vlinity,oxnm and pvticrlrtn J 



Ap2endix Table 8. Continued 

BICRONITORIN6; VERTICAL FLUX P R O S R M  
VFXPROF (Vertical wter column profiles of teap.,ralinity,oxyqm and particulates1 

TOTAL SAIWLE DISSOLVED 
STATION DATE TIHE DEPTH DEPTH T E W  SALINITY O X Y M N  PC PN PP C H L ~ O  SESTON 

a (a) 1CI (pptl (qll) luqlll (ugll) (uglll, (uq/ll (aglll 



A??endix Table 8. Continued 

8101#lTMlWB1 m T 1 W  FLUX Pmw 
W I P W  (Vutical utr colurr p rD t i ln  of tnp.,uiirity,mm d prt iculatm)  

T U K  WIRE bILWL#) 
STIITIW ~AK TIIE WTH DETR m sKlrlrv arm PC w PP C K ~ O  SSTM 

(11 (11 tC) (ppt) (##/I) f q l l )  (ag/l) (u#/ll fW/I)  f q I 1 )  



A~2enaix Table 8. Continued 

BIOHONITORING; VERTICAL FLU1 PROGRM 
VFXPROF (Vertical water colurn profiles of temp.,salinity,oxyqen and particulates) 

iOTlL SAMPLE 
STATION DATE TIHE MPTH DEPTH 

id (ri 
-------------------------..--------------------. 
TIHI.PT 22-AU6-84 I146 16.80 1.00 

2.00 
3.00 
5.00 
6-00 
7.00 
9.00 
11.00 
13.00 
15.00 

DISSDLVED 
TEHP SALINITY OXYGEN PC 
(Ci (pptt (qlll (uqill 

.----------------------------------- 
25.00 8.60 7.10 

1284.00 
24.50 8.60 6.66 1174.00 
24.00 12.50 3.75 

317.00 
24.00 15.50 0.75 
23.00 19.40 0.30 449.00 
23.00 1 . 4  0.25 
23.00 19.40 0.25 
23.00 19.40 0.25 529.00 



Appendix Table 9.  Composition of -rt iculate  nater ia l s  retained i n  
VFS co l l ec t ing  cups a t  St.Leo ( p i l o t  study stat ion)  and R - 6 4 .  
The designations S,  til and B indicate surface, mid and botton 
depth co l l ec t ing  cups, respectively.  The designation (S) and 
(L) indicate  co l l ec t ing  cups with short or long aspect r a t i o s  
(cup height:diameter of opening), respectively.  

BIW#)IIITMIM PROGM; VERTICAL FLUX PROGRIYI 
WIPLGCUP (the f l ux  of algae and other p u t i c l e s  t o  the r o d i r r n t  s u r f r e )  

------------------------------------------------------------------------------------------------------ 
BATE ME DEPLOY TOTAL WP SAI(PLIN6 VOLU(E PPSP MTERIIIL MHIBER 

STATIWI DEPLOY RETRIEVE T l lE  DEPTH LDUTlDW DEPTH EXMINED CODE ID'ed P M I  ICLES 
(drys) (rl I (a11 (1) 

-"----------------------------------------------------------*------------------------------------ 

ST. LEO I30784 SISI NITZSU(1A SP 361692 
CRINDROTWCA KDSTERIUH 904231 
6Ym0 SP 361692 
BLE-GREEN SPHERES )IOU 2351000 
CYSTS 1085077 
MOCEROS SP 17722919 
UlllD FU6EUTES 10127382 
M I D  DINWLIIGEWTES 2351000 
U11 WTRICS 904231 
M I D  PEWTES 180846 
CMYCCMnAS DVALlS 512531 
DIPLONEIS SP 4200 
EUSIRA NWlMLOlOES 16860 
PLEUROSIBI(R SP 109200 
SKELETMM COSTATUS 463200 
cOSCIWODISCUS SP lbeOO 
WID PEMTES )lOOu 8400 

COSC I1(ODISCUS SP 
CYUDTELLA SP 
PLEUROSIUIA SPP 
IU#.ASSINtlA NI12E9101DES 
CHLORE'UA SPP 
WID CEWTRlCS 
WID PZWMTES 
CYSTS 
DIWFLMELUTE CYSTS 
PROAO l!INlM 
WID FLABELLAILS !IOU 
CRVPTOIWMS SPP 
ALOSIRA N W l O l D E S  0 1  
NITZSCHlP SP 
SKELETMIIA COSTATM 
FECAL PELLETS C W  
LARGE CYSTS )25u 



A2penciix T a b l e  9. Continued 

BIO#ONITORING PROGRRR; VERTICAL FLUX P f t IGRM 
VFXALGCUP !the f l u :  of a l g a e  and o t h e r  particles t o  t h e  s e d i r e n t  s u r f a c e )  

...................................................................................................... ---<*-.-- ---- 
DkTE DBTE DEPLOY T O T N  CUP SARPLING VOLURE PPSP HATERIAL llURBER 

sTa:lOtl DEPLOY RETRIEVE TINE DEPTH LOU~TION DEPTH EXARINED CODE  ID'#^ P~RTICLES 
(days )  ( 8 )  11) (111 (1) 

-----------------------------------------------------------------------------------------------------.-.------------ 
ST.LE0 130784 230784 B1L) CRYPTORONAS ~ 8 8 9 3 8  

W I D  BLUE-GREEN SPHERES 0920101 
GYM0 ENCYSTED 137708 
CYSTS 110230U 
UNID BWE-GREEN SPHERES \3u  78676673 
UNlD DINOFLAGELLATES 4 133C: 
FLAGELLATES 2342588 
CENTRICS (20u  5200438 
PENNATES !20u 1751238 
COSCINODISCUS SP ~ 2 4 0 6  
PLEUROSIGRA i i l i r 0  
SKELETONENi( COSltiTUil 7 0 4 6 ~  
CYCLOTELLA SP 15600 
UNlD GREEN FILAHENlS 3100 
PARALIA SULCATA l bO0 
UNlD PENNATES r2C 9604 

6YtIHO SP (15 u 
UHlD CENTHlCS <?Gu ~CICLOIELLH 
FLAGELLATES (IOU 
ELUf-GkEEH :OLONIES-rMC- ST I S  
PLEUROSIGRA 
COSCIIIODISCUS RhRGIHATUS 
WAVlCULk SP 
6YNNO STELLATUR 
UNID PEtlNATES 



A??er.dix Table 3 .  Continued 

BI~ONlTOR1N6 PROGRAM; VERTICAL FLUX PROGRM 
1FXILGCUP (the f l ux  of algae and other pa r t i c les  t o  the scdirent surface) 

.................................................................................................................... 
IIATE DATE DEPLOY TOTAL CUP SAIPLING VOLUME PPSP HRTEHIAL NMBER 

STATION DEPLOY RETRIEVE T I E  DEPTH LOCATIOW DEPTH E~MINED CODE 1D'ed PARTICLES 
(drys) ( r )  (r) ( a l l  I 0  

R-64 300784 B(L1 WID CENTRIC )20u 413362 
PEWNATES )20u 9369551 
CENTRICS :2Ou 3169113 
CYCLOTELU SP 5029244 
AMPHORA SP 137700 
6YHNO SP (71 551150 
WID DINOFLAGELLATE 1377EB 
FLAGELLATES (5u ICHILO~NAS ? l  60094 
CRYPTOMONIS 4064732 
WAVICULA SP 137708 
PROROCENTRUN t!lNlnM 206681 
GYHNODINIUI STULATUIII CYSTS 137700 
THALRSSIONEHA WITZSCHIDIDES 482256 
B-6 TRICHOIE 206681 
RHIlD SP 68094 
C'ISTS 551150 
RH120 CALCAR AVlS Ib060 
PARALIA SULATA 9606 
BIDCHILPHIA SPP 3200 
BROKEN 8-6 lPOROPlROSIPHON NOT 5200 
SYHN STELL~IUH 9b00 
PLEUROSltHA.SP SbOC 

CRfPTOAONRS SP 
UWlD FLA6ELLATES :IOU 
ANACiSTlS SP (11 
D6VINODIMIUH SP 
CENTRICS ,:20u 
HETEHOCAPSA TRIGUERA 
CALYCOHCNkS OVALIS 
C'tCLOTELLA SP 
PROROCENTRUI n l  Nlnun 
SCRIPSIELLA TRICHOEDEA 
SKELETONEHA COSTATM 
61t!N0DlNIUll STELLATUH 
CENTRICS.)?Ou 
PEHNRTE6 :20u 
ELlGLENA SP 



Appendix Table 9. Continued 

B!OM3NlTORlN6 PROGRAH; VERT LCAL FLUX PROGRPM 
VFXALGCUP (the flux of algae and other part ic les to  the scdirent surface) 

..................................................................................................................... 
CATE DATE DEPLDY TOTAL CUP SAHPLING VMME PPSP HRTERIhL NUnEER 

STATION OEPLOY RETRIEVE TIME OEPTH LOCATlON DEPTH EXAMINED CODE I D ' e d  PARTICLES 
(days) (1) I (11) ( I )  ...................................................................................................................... 

ST. LEO 130784 MIL) SKELETONERA COSTATUM 383900 
PLEUROSIGU SPP 23100 
AMPHORA SP > 3300 
SCRIPSIELLA TRICHOEDEA 1100 
CRLONEIS SP 1100 
THALASSIBNEHA NITZSCHIOIMS 3300 
PROROCENTRUn n1NlMUM I100 
ELOSIRA SP I100 
CYCLOTELLA SP 1100 
61ROSI6HA BALTlCUM 1 I00 
GVMNDDINIU~ SP 2200 
CYLINDROTHECR CLOSTERl'Jti 1100 
UNID PEMNATE OlATOtlS 4 1 800 
UNlC CENTR1IC 59498 
UNID CYSTS 22000 
UNID DINOFLAGELLATES 7700 

EUGLENA SP 
PROHOCENTRUM HINlHUM 
SKELETONEEA CLsrArun  
UNlD CSENTPLCS 
UNl9  PENNATES 
PLEUROE,IGHA 
THALASS;OSIRA 
CaL~conoNAs  OVALIS 
UNlD CENTRlCS :20u 
UNlC DINOFLAGELLATES 
6YtlHODINIUH STELLATUM 



Appendix Table 10. Description of particulate carbon (PC), nitrogen (PN), 
phosphorus (PP) and chlorophyll a (chloro) concentrations in 
surf icial sediments (upper 1 cm)-at VFX stations. 

~ i f ~ ~ ~ ~ ! f C E I N G .  YES? I:&? PRcERkt{ 
.>-; - -p . -  t ~r :::il:. ! d e c ; i i i i i a ~ i  iio:' p i r  t i c i f ;  irt the ;t!rfsce ! cs! of  the s~dieient ca!uei~, 

EhTE p c' F I! cp 721 DfiC . . if,. .:, 
1 ' ;  , L .  
i :> ' ' 6 1  ' L :  i..,,-'. ='  

! h !  .L!Yl  d l !  
--- 

;T i .  ( t i  
L . ' . . . U 1  3.39 0 .4 :  C , O ~ C  a -  17. t 
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I:.O; 6.47 5 , 3 2 3  i t  I -  . V  : 
' : .. " 7  " :. .i2" 7 K T  
. . .. L. , A -  . 0.44 c.973 15.2 
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. ,: .-.*. 2 "'y"' 
Li'..CU'i 3,s: 6.49 (i.03" 18.5 
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Appendix Table lla. Vertical profiles of temperature, salinity 
and dissolved oxygen at VFX station R-64 for periods indicated. 
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Appendix Table llb. Vertical profiles of temperature, salinity 
and dissolved oxygen at VFX station Tom.Pt. for periods 
indicated. 
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