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INTRODUCTION

The purpose of this study was to evaluate the temperature,
galinity, turbidity, and light attenuation characteristics
throughout the Great Bay Estuary System during 1974 - 1978.

In contrast to previous studies within the Estuary (Norall

and Mathieson, 1976, Daly and Mathieson, in preparation) only
physical parameters were measured and they were measured at
more frecuent (1 meter) vertical intervals. Such information
is important to future coastal zone management and to an ulti-
mate understanding of the egstuarine ecosystem. The Great Bay
Estuary System is a dynamic habitat with pronounced spatial and
temporal variations of hydrographic factors. Accordingly,
locations furthest from the coast experience the most fresh-
water influence and the least oceanic influence. 1In some sites
there are "salt wedges" resulting in physical variability with
depth. Seasonality is apparent in the amount of freshwater
input, detrital input, and temperature variation. The volume
of freshwater entering the Estuary is greatest during spring
runoff when the snowpack melts and leagt during the summer
when precipitation is low and evaporation high. As the volume
of water in the Estuary changes tidal currents, the amount of
fresh water input may affect turbidity and light attenuation,

as well as salinity.



The present study evaluates three sources of physical
variation in the Estuary: 1) location, 2) season, and 3) depth.
Data collected between July, 1974 and June, 1978, along with

some simple statistical interpretations, are presented herein.

SAMPLE COLLECTION

The sample sites extended from the open coast to Great Bay
and included: 1) Fort Stark on the open coast, ?) the Piscataqua
River in front of the Portsmouth Navy Yard, 3) Dover Point,

4) Cedar Point, 5) Durham Point, 6) Adam's Point, and 7) Great
Bay (Figure l1). Precise locations are summarized in Table I,
after Norall and Mathieson (1976). Measurements were taken
monthly except during extreme winter months when cold air tem-
peraturegs caused instrument failures (Table II).

Temperature (°C) and salinity (°/oo) were measured with a
Calhisco Salinometer (Model RS5-3). Light attenuation was
measured in footcandles using an InterOcean Systems, Inc. Marine
Illuminance Meter Model 510 (San Diego, Cal.) with the under-
water probe. Turbidity was measured as percent transmission
with an InterOcean Turbidometer Model 513Tr (San Diego, Cal.),
after calibration to 100% in distilled water. Instrument probes
were lowered from the deck of the R/V Jere Chase during low water
and measurements taken at 1 meter intervals between the water

surface and the channel bottom.



DATA PRESENTATION

The mean salinity, temperature and turbidity values for
each station on each sampling date were computed with a Texas
Instrument SR-51 calculator and are presented in Appendices A,
B, and C. As the amount of incident light (footcandles)
varies with weather and time of day as well as with season,
the absolute numbers were not meaningful for comparison.
Therefore, the 1% light levels, or the depth where light inten-
sity is egqual to 1% of surface light intensity, are reported
in Appendix D. A designation of greater than (> ) indicates
that the bottom was reached with more than 1% of incident light
still being available., One percent light levels for 1976 are
also presented graphically to compare stations versus time
(Fig. 2 and 3).

Temperatures and salinities for each depth on each sampling
date were graphed using SYMAP (Dougenik and Sheehan, 1975)
contour maps (Fig. 4-17). The vertical axes are depth in
meters, while the horizontal axes represent time (months).
The SYMAP program grouped the temperature data into five 5°C
levels between 0° and 25°C and the salinity data into eight
5°/00 levels between 0°/co and 40°/co. The program determines

the locations of contour lines by interpolating adjacent

sample points. Actual sample points are indicated on the graphs



by the level numbers. Mapping difficulties arise when the
bottom depths differ greatly from month to month. Interpola-
tion between lower depths may result in erroneous contours and
appérent temperature or salinity stratification (Fig. 6, 1975
and Fig. 13, 1975). Therefore, in using these maps, one should
be aware that some contours were interpolated between long
periods of time and that other contours represent "real" monthly
changes. A primary asset of the SYMAP presentation is that it
allows observation of temperature and salinity with regards to
time and depth. While sacrificing absolute values, SYMAP
graphing accentuates the extremes of temperature and salinity
which occur in the Estuary over time, in different locations,

and at different depths.
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TABLE I

Sample Sites (after Norall and Mathiesgson, 1976):

Fort Stark (Jaffrey Point) - approximately 275m offshore
of Fort Stark, N. of Odiornes Pt. and Little Harbor,
14m depth.

Portasmouth Naval Shipyards (Seavey Island) - 140m offshore
from Seavey Island, Pier #2, 18m depth.

Piscatagqua River at Dover Point - between channel markers
C"15" and N"16", 6m depth.

Bellamy River mouth - 90m from bridge span in channel,
3m depth.

Oyster River mouth - 90m offshore from Half Tide Rock in
channel, 6m depth.

Furber Straits - mid-channel and opposite the Jackson
Estuarine Laboratory, 1l2m depth.

Great Bay - 180m W. of marker buoy C"7", 4.5m depth.

The above station number designations are those referred
to in subsequent figures and appendices.



TABLE II

Sampling Dates

1374 1975 1376 1977 1278
7/26 1/20 3/09 3/31 4/03
8/27 2/05 4/10 5/20 5/02
9/25 5/07 5/12 6/08 5/26
10/25 6/04 6/08 7/07 6/27
11/22 7/15 7/06 8/09 7/25
12/21 8/14 8/04 9/07

10/29 9/02 10/05

11/26 10/14 11/09

12/12 11/12 12/06

12/01
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Figure l. Map of Great Bay Estuary System showing sample locations.
Station numbers refer to Table I.
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Figure 2. 1% light levels during March, June, July, and
December, 1976 at the 7 stations. Station numbers refer to
Table I. Shaded area is approximate bottom contour. It
represents the maximum depth recorded at each station for

1976. Open squares are bottom depths and indicate that greater
than 1% of the incident light reached the bottom.
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Figure 3, 1% light levels versus months in 1976 for the 7
stations. Station numbers refer to Table I. Open sguares
are bottom depths and indicate that greater than 1% of the
incident light reached the bottom.
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KEY FOR FIGURES 4-17. MAXIMUM AND MINIMUM VALUES
ARE GIVEN IN “°cC FOR TEMPERATURE AND IN ©/00 FOR
BALINITY. SALINITY VALUES OVER 35%/oc ARE REPRE-
SENTED BY THE SYMBOL "H®. VERTICAL AXES ARE DEPTH

IN METERS AND HORIZONTAL AXES ARE TIME IN MONTHS.
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