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INTRODUCTION

Between 29 and 31 May 1979, water samples were collected for nutrient

analyses on the NOAA Ship Whitin9 south of Martha's Vineyard across the

continental shelf in the vicinity of the current meter moorings of the

Nantucket Shoals Flux Experiment. Figure 1 shows station locations and

the locations of current meter moorings along a line connecting stations

1 through 7. Samples for nutrient analyses were collected at stations 1

through 12, throughout the water column, to a depth of 200 m. Measurements

of the concentrations of orthophosphorus (P04) , reactive dissolved silicon

(Si), nitrite (N02), nitrate (N03), and ammonium nitrogen (NH4) were made.

Ammonium nitrogen analyses were limited to samples from stations 2 through

6. Determinations of temperature and salinity were made by the Fisheries

Oceanography·lnvestigation (NMFS, Woods Hole) at these same stations and

depths.

METHODS OF ANALYSES

Shortly after collection, seawater samples for nutrient analyses were·

pressure-filtered through precombusted glass fiber filters (Whatman GF/F,

effective retention 0.7 ~m) and the filtrate collected directly in acid­

cleaned 30 ml polyallomer tubes, or acid-cleaned serum bottles in the case

of the samples for ammonium nitrogen analyses. Ammonium samples were

preserved with phenol-alcohol and frozen (Degobbis, 1973). All other

samples were also immediately frozen and subsequ~ntly transported to the

NMFS Laboratory at Sandy Hook, New Jersey for analyses.
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Measurements of orthophosphorus, reactive dissolved silicon, nitrite,

and nitrate were made on thawed samples with a Technicon industrial auto­

analyzer. Nitrite and nitrate were measured using the methods of Wood

et al. (1964) as modified by Stainton (1974). The inorganic phosphorus

analysis utilized procedures after those of Murphy and Riley (1962). The

reactive dissolved silicon procedure was based on that of Mullin and Riley.

(1965). The ammonium nitrogen analysis follow that of Solorzano (1969)

as modified by Liddicoat et al. (1975).

RESULTS

Station locations, depths, and times of occupation are listed in

Table I. Table II lists station numbers, depths, sample identification

numbers, and concentrations of nutrients in micro~moles of N, P, and Si

per liter (~M/L). DIN equals total dissolved inorganic nitrogen

(ammonium + nitrite + nitrate).

Profiles of nutrient concentrations along the two transects on which

nutrient samples were taken are shown in Figures 2-10. Figures 2-6 represent

sections along the line of current meter moorings and Figures 7-10 sections

along one of the two parallel transects through stations for which we have

nutrient data.

Concentrations of N03' Si, and P04 in surface waters generally decreased

seaward (Table II), and below 35 m progressively increased seaward with depth

on both transects (Figures 3, 5, 6, 8, 9, 10). This pattern was interrupted

along the current meter mooring transect by a nutrient-impoverished region

throughout the depth of tpe water column at station 5 with the exception of
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an area of elevated values at the 10-15 m level (Figures 3, 5, 6). The

highest values of N03 (22.6 ~M/L), 'Si (5.6 ~M/L), and P04 (0.83 ~M/L)

measured on this transect occurred in the deepest water sampled (200 m) at

station 2. The highest value of N03 measured (24.3 ~M/L) occurred in the

deepest water sampled on the second transect (110 m at station 12). The

highest silicate value measured along this line (6.6 ~M/L) also occurred

at this station and depth. Values of P04 measured on this section were

similarly observed to be highest (0.58-0.68 ~M/L) in the deeper water at

station 12 (Table II). The general pattern observed for N03, Si, and P04

along both sections was one in which the highest concentrations occurred in

the deeper waters at the seaward ends of transects.

NH4 values were also generally highest in the deepest waters (Figure 4).

Distributions of NH4 and N02 did not, however, closely follow the pattern

of the other measured nutrients. While N02 concentrations were impoverished

at station 5, they were not highest in the deepest waters as was the case

for nitrate, phosphate, and silicate. The maximum value of N02 measured

(0.49 ~M/L) occurred at 40 m at station 3. The maximum N02 concentration

(0.39 ~M/L) observed on the second transect (stations 8-14) occurred at

70 mat station 12, roughly corresponding to the location of the N02 maximum

on the first cross shelf section (stations 1-7), indicating the possible

presence of a core of N02 rich water crossing through both sections

(Figures 2, 7). The measured NH4 maximum of 9.57 ~M/L occurred at 30 m

at station 2. Elevated NH4 values (4.62 and 6.45 ~M/L) in the surface

water at stations 3 and 4 may have been an artifact or the result of

biological activity, but .the lack of supporting chlorophyll or productivity

data make evaluation of their significance difficult.
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( TABLE I

Whiting Cruise FRC 05-06, 29-31 May 1979. Stations at which samples
for nutrient analyses were taken.

( Station
Station Latitude Longitude Depth Date 79/5/30
Number North West (m) Hour

1 39°46.0' 70°26.2' 1828 0255
( 2 39°56.5' 70°23.5' 687 0520

3 40°07.0' 70°19.5' 116 0740
4 40°17.0' 70°17.6' 90 0911
5 40°25.4' 70°14.2' 72 1036
6 40°35.1 ' 70°10.8' 57 1245
7 40°45.9' 70°07.5' 39 1401

( 8 40°45.8' 69°54.0' 36 1520
9 40°35.1 ' 69°57.8' 55 1655

10 40°25.9' 70°00.5' 70 1822
11 40°16.5' 70°03.2' 84 1955
12 40°07.4' 70°06.2' 120· 2139

(
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