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INTRODUCTION

In October 1970, Moss Landing Marine Laboratories began an observa-
tional program to determine-the seasonal changes in the water chemistry
of Elkhorn Slough and Moss Landing Harbor. This data report contains
the first year of data (October 1970 - November 1971). These data are
of immediate interest in determing the flushing and mixing mechanisms of
the slough and in establishing the effect that local domestic and indus-
trial effluents have on the distribution of these chemical parameters,

In recent years, various plans have been suggested for the further
development of Elkhorn Slough ranging from the construction of a deep
water port to the development of commercial shellfish production. It is
hoped that these data will be of aid to those agencies ultimately re-
sponsible for the development of the area. As the slough is developed
under these controls, these data will serve as a base line from which

future nmatural and man-induced changes can be evaluated.
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Fig. 1. Station locations in Elkhorn Slough and Moss Landing Harbor.



STATION
NUMEBER

PERMANENT HYDROGRAPHIC STATIONS

IN EIKHORN SLOUGH AND MOSS LANDING HARBOR

STATION NAME

Upper Slough

Kirby Park

Elkhorn Dairies
Horseshoe Bend Dairies
PGAE OQutfall . _
Prescott Road Tide Gate
Moss Landing Harbor
Range Marker

Yacht Club

APPROX. DEPTH
AT MLLW (m)

N. LAT.

36°51.2°
36950. 4!
36249, 5
36°48.8"
36°48.8"
36°47. 54
36°48.1"
36°48,6°

36°48.9¢

W. LONG,

121%45,7°
121944, 7
121°%44. 70

121°%45. 6!

121%46,6!

121%47. 6
121%47.,9
121°48. 0"

121°%47.7"
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Starion Posgition

METHODS

Station positions were determined by visual ob-

anchored in the deepest area of the channel. Considerin
rent conditions, samples were taken within 20 meters of

station position.

Hydrographic Sampling Samples were taken simultan

outboard motor boats, one for Elkhorn Slough stations 1
the Harbor stations, 6 to 9. Samples were collected wit
bottles and hand lines at 0, 1 m and 0.5 m above the bot
stations where the depth was less than 2 meters. Tidal

samples was minimized by sampling at approximately the s

on each cruise. With few exceptions samples were collec

‘of the predicted high tide at Monterey.

Temperature Water temperature on cruises 1l to 4 w
using a -20° to 110° C laboratory thermometer placed in
Niskin bottle immediately after an oxygen sample was dra
the nearest 0.1° C. For cruises 5 to 13 temperatures we
using a bucket thermometer lowered to depth and allowed

minute, then pulled to the surface rapidly and read. Th

o
repeated until a constant reading was obtained to *o.1



Salinity Salinity was determined using & Kahlisco precision in-
duction salinometer, Analyses were made in the laboratory and salinity
was computed from conductivity ratio using the equations of Cox, et al
(1967). Substandard seawater was used to calibrate the salinometer
before and after each set of 27 or fewer samples. Copenhagen water was

used each month to standardize the substandard water.

Dissolved Oxygen Water samples were treated in the field to fix

the oxygen in the basic form. The samples were acidified and titrated
in the laboratory within 8 hours of the sampling time using Carpenter's
(1965) modification of the Winkler method. The total sample is titrated
with approximately 0.02 N sodium thiosulfate to the starch endpoint.

Precision of the analyses is about > 0.06 ml/liter (2 SD).

Nutrient Ions 500 ml samples were collected and stored in ice

chests at 5° C for up to 6 hrs. until they could be filtered in the
laboratory (3 um pore size) and frozen. Within 6 weeks of freezing the
samples were gquick thawed in groups of 18 or 36 and analyzed for phos-
phate, nitrate, nitrite, ammonia and silica. Standards and reagent blanks
were prepared fresh daily and were determined with each set of samples.
Some of the samples had concentrations beyond the normal range of the
methods listed below. The absorbance of these samples was determined in

1 cm cells and their concentrations calculated from extended range curves.

e e N O I e e R R R N R R RN R TR

and Riley (1962) described in Strickland and Parsons (19€8) using ascorbic

acid to reduce the phosphomolybdate complex. The sample absorbance was



determined in 10 cm cells on a Beckman DU 11 Spectrophotometer at 85 nm.
Precision of the analyses is about M 0.03 ppg-atoms/liter (2 SD) at the

2 pg-at/l level and -~ 0.6 pg-at/1 at the 10 pg-at/1 level.

Nitrate was determined by the cadmium-reduction method of Wood et al
(1967) followed by the nitrite color development. The sample absorbance
was determined in 1 ¢m cells using a Spectronic 20 Colorimeter at 543 nm.
Precision of the analyses is about ¥ 0.5 pg-atoms/liter (2 SD) at the

20 pg-at/liter level.

Nitrite was determined by the method of Bendschneider and Robinson
(1952) described by Strickland and Parsons (1967). The absorbance of the
diazo color was determined on the Beckman DU using 10 cm cells at 43 nm.
Precision of the method is about ¥ 0.03 pg-atoms/liter (2 SD) at the

1.5 pg-at/l level and Toa peg-at/1 at the 10 pg-at/1l level.

Ammonia was determined by the indophenol method of Solorzano (1969)
with the color absorbance determined with the Beckman DU at 640 nm using
10 cm. cells. Precision of the method is about ¥ 0.1 pg-atoms/liter (2

SD) at the 3 -at/1 level and ¥ 0.4 g-at/1l at the 20 -at/1l level,
He H 1E

Reactive silica was determined by the methoed of Mullin and Riley
{1955) as modified by Strickland and Parsons (1968). The silicomolybdate
complex was reduced by a metol-sulfite, oxalic acid solution, and the
color absorbance was determined in 1 c¢m cells on a Spectronic 20 at 810
nm. Precision of the method is about % 1 pg-atoms/liter (2 SD) at the

40 pg-at/l level,



CRUISE

STATION

DATE

TIME

N LATITUDE

W LONGITUDE

TIDE
ht
time

TRANS

WATER DEPTH

DEPTH

TEMP

SALINITY

SIGMA T

OXYGEN

AOU

SAT

PHOSFHATE

NITRATE

NITRITE

AMMONIA

SILICA

EXPLANATION OF DATA TABLES

Elkhorn Slough consecutive cruise number.
Elkhorn Slough permanent station number.
Local date of sampling.

Local time on station.

Longitude and latitude of permanent station.

Predicted high tide at Monterey closest to sampling time in ft.
Local time of predicted high tide at Monterey.

Secchi disk depth in m.

Depth to bottom in m.

Depth at which sample was collected in m.

In situ water temperature in degrees centigrade.

Salinity in grams/kilogram (°/o0 or ppt).

Potential density anomaly, computed from the equations in
Knudsen's Hydrographical Tables (Knudsen, 1901).

Dissolved oxygen concentration in ml(STP)/liter.

Apparent oxygen utilization in pg-atoms 0,-0/liter: the
difference between the observed oxygen concentration and the
oxygen solubility computed from the in situ temperature and
salinity using the equations of Truesdale, et al (1955).
Percent of oxygen saturation computed from the in situ
temperature and selinity using the equations of Truesdale,
et al, (1955).

Concentration of reactive phosphate in pg-atoms P0,-P/liter.
Concentration of dissolved nitrate in pg-atoms NO;-N/liter.
Concentration of dissolved nitrite in pg-atoms NO,-N/liter.

Concentration of dissolved ammonia in pg-atoms NH5-N/liter.

Concentration of reactive silica in pg-atoms S5i0,-Si/fliter.
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