Fleet water temperatures [

D.R.SEAWARD, BARN COURT, HAMLET, CHETNOLE, SHERBORNE, DORSET DT9 6NY

his article provides a preliminary comment on
the results of the continuous temperature
recording which is now in progress in
the Fleet, and reviews other Fleet water temperature data.

1. The spatial and temporal variation of
water temperature in the Fleet, a large area of
shallow water subject to tidal influence but small
fresh water inflow, is of physiographical interest and
biological importance. Dr Clare Eno, of the Joint
Nature Conservation Committee (JNCC), describes
elsewhere in these Proceedings the significance of
temperature in the reproductive biology of an alien
oyster which has been introduced into the Fleet for
relevance of

commercial farming, and the

temperature to its possible naturalisation there.

2. In his seminal paper of 1978, Whittaker
(1980:93) comments that “Temperature conditions
in the Fleet lagoon produce a regime much warmer
in summer and much cooler in winter than the
surrounding sea ..... The highest water temperature
recorded 26°C (80°F) is as warm as the Bahama
Banks, whilst in winter it is little above freezing
point. The Fleet will freeze over in severe winters
with dire effects on the vegetation and fauna; this
last happened in 1963’. He includes 12 hour (09.00
h - 21.00 h) temperature records at several stations
along the Fleet, on four days between May and
September, with a maximum station variation of
about 5°C.

3. Since May 1990, the oyster farmer, Neville

Copperthwaite, has recorded spot water
temperatures (also air temperature and salinity) at
the oyster growing area (NGR SY644777) on an
average of 90 days per year. Extremes have been

28°C on 3 August 1990 and 27°C on 26 May 1992,

to below zero on several days in January and
February 1991, the lowest being -9°C on 9 February,
when the Fleet was frozen over down to this point,
and the ice had to be broken to make the reading.

4. The present writer has upon several
occasions recorded water temperatures in the
Langton Hive/Rodden Hive area, using a digital
display thermometer with a submerged probe on a 1
m cable, both by boat traverse and during shore
walking. The following findings are of interest.

4.1 As in Whittaker’s findings above (2),
water temperature in an area of West Fleet may rise
by several degrees in a few daylight hours, eg. 24 to
27°C from 11.30 h to 17.30 h on 8th June 1993 in
the Rodden Hive to Chesil Beach area. Whittaker’s
maximum of 26'C has been exceeded on several
occasions, and the highest recorded to date would
now seem to be the 30°C reported by Robinson
(1983:675) at Langton in the summer of 1979,

4.2 Again as Whittaker comments, the Fleet
may be considerably cooler or warmer than the sea,
as for instance was experienced on 8 June 1993 (see
4.1 above), when the sea on the other side of Chesil
Beach was 15.8°C, some 10 cooler.

4.3 When seepage of sea water through
Chesil Beach from Lyme Bay is occurring, water
emerging from the shingle into the Fleet is- clearly
closer to the sea temperature. An area of several
strong seepages may be responsible for producing
consistent patches of temperature anomalies such as
are occasionally apparent during boat traverses
parallel and close to Chesil Beach. On 8th June
1993, three such zones 0.5" to 1° cooler than
adjacent water areas were found, approximately



opposite Langton Hive Point and Rodden Hive
Point. Robinson (1983:674-5) considers that ‘the
volume of sea water seeping through the beach is
probably very small’ and that higher salinity
encountered near to Chesil is because ‘the deepest
channel and easiest flow of [tidal] water is along the
Fleet adjacent to the beach ... The temperature
anomalies described above suggest that seepage

water does have at least local effect.

4.4 No evidence for vertical stratification has
been found.

5. Remote sensing imagery by satellite may be
used to give a ‘snapshot’ of surface water
temperature over the whole Fleet and adjacent
waters, and JNCC have obtained several such
images from the National Remote Sensing Centre.
One picture from 22nd July 1989 shows the Fleet
varying from 21°C at Smallmouth to 27°C in West
Fleet, while Lyme Bay is 19 to 22°C, and Portland
Harbour is 21 to 22°C.

6. Primarily in order to study the breeding
biology of the alien oyster referred to at the
beginning of this article, Dr Eno has obtained a data
logger capable of continuously recording sea water
temperature, as she recounts elsewhere in these
Proceedings. One of these data loggers was installed
in March 1993 in the Fleet alongside growing
oysters, about 3 km from Smallmouth, almost
quarter of the way up the Fleet (NGR SY644777).

6.1 Data thus accumulated are shown on
Figure 1, for the months of May, June and July 1993.
The logger is here programmed to take a reading
every 1 h 36 mins., i.e. 15 times per day. Also shown
are phases of the moon, and a few additional
temperatures (LH) manually taken in the Langton
Hive/Chesil Beach area (see 4 above).
shows extremes over the three months of 11 to 24'C,

Figure 1

with rapid and wide fluctuations twice daily. In one
case this is of over 8 in 6'/> hours (23.4°C at 18.37
h on 7th June to 15.0°C at 01.01 h on 8th June).
These violent swings occur mainly at the springs,
and generally - but not always - alternate with
quieter spells at the neaps, when tides propagate less
far up the Fleet.

6.2 Looking in more detail at one week, 26
June to 2 July, a period of 7 days before the full
moon of 3 July, figure 2 shows the temperature re-
plotted alongside predicted tide height for Portland.
Tide lag from Portland to the thermometer position
at the oyster rearing area above the Narrows is
roughly 12 hours. Night (18 h to 06 h) is shown
shaded.

6.2.1 Each new flooding tide pushes cool

Weymouth Bay sea water past the thermometer,
producing the lowest temperature from 1 to 4 hours

after Portland high water.

6.2.2 On the ebb, warmer water from ‘up-
Fleet’ returns, driving the temperature up to a peak
1 to 7!/2 hours after Portland low water, presumably
reflecting the extended low tide period at Portland.
When this peak results from the return of water
which has been up-Fleet during the night, it is
usually lower than that produced by day-time - and
hence warmer - water. However, this differential is
no doubt affected by other parameters such as wind
and barometric pressure, as well as air temperature.

6.2.3.
Figure 2, with high tides mid-day and mid-night,

At the beginning of the period of

temperature extremes occur at night with a smaller
range during the day. By the end of the seven days,
high tides are in the morning and evening, and
temperature extremes occur during the day.

6.2,5 Near surface sea temperature rose
during the period from 14.7 to 16.0°C, roughly the
same as air minima. Fleet water was warmer than
ambient air for most of the time, sometimes
considerably so when Fleet peaks were at night and
the air was at its coolest; thus on 27th and 28th June
the differential was 7 to 9°C.

6.3 These are preliminary comments. A
longer run of records, including a winter period,
together with simultaneous recordings elsewhere in
the Fleet, are required. Proper analysis will then
yield information of great value in Fleet studies.



ADDENDUM (1994)

It was stated above in 6.3 that these are preliminary comments
and that a longer recording period was required, to include
a winter.

Temperature recording was in fact continued until early the
following year (1994), supplemented by periods of simultaneous
recordings at two other Fleet sites. All the data accumulated
formed the subject of a report to the Joint Nature Conservation
Committee which included an interpretation of the results, and
related these to the potential for successful spawning of Pacific
Oysters (Crassostrea gigas) in the Fleet (Seaward, 1994).

Figure 1
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Fleet water temperature from 1 May to 25 July 1993, recorded at the oyster

growing area. See 6 and 6.1 for details. For clarity only every third temperature

reading is plotted.
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Figure 2. Fleet water temperature and predicted Portland tide height from 26 June to
2 July 1993. See 6.2 for details. Night (18h to 06h) shown shaded.
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