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Water tenperature as affected by tinber harvest is a concern
relative to cold-water fisheries. However, as sinple as water
tenperature is to neasure, interpretation of the results is conplicated.
Identifying lethal, stressful, and optinmal tenperature 1S easy In
| aboratory situations, but is more difficult in the field due to diel
cycles, groundwater inflow, and lack of climate control. Additionally,

the thermal |oading of streans can have both positive and negative
ram fications, depending on the magnitude of warmng and the [location
along the watercourse. For exanple, a thernal load induced by canopy
renoval may be detrinental at the site, but as that water flows

downstreamit will mx wth groundwater inflow and that water which
passed the oPen canoPy area on the prior night. This mixed water may be
nore suitable for ftishery production. Al'so, proximty to coastal

i nfluences such as fog and the |arge cool water nass nmay aneliorate
warm ng concerns altogether.

During the summer of 1993, | conducted a tenperature study of the
Noyo River as it flowed through the body of Jackson Denonstration State

Forest. The purpose was to evaluate the dynamcs of water tenperature
changes over time and distance in a small, coastal stream

Met hods and Materials

In the lab, maxinmumrecording thernometers were marked with
individual identification nunbers sites. They were then calibrated to
a known thernometer standard by dropping their tenperature below 10 e°c
in an cool water bath. As the water warned, their readings were
recorded at known tenperatures of 15 and 20 e°c.

The thernoneters were placed in the field on July 2, 1993 and were
read on August 4, then again on Septenmber 17. At initial placenent and
at the first reading, the thernometers were reset to a tenperature |ess
than 10°C by imrersing in a tube of ice-water. | mredi ately, they were
pl aced prior to any chance for themto return to air tenperature.
Thernoneters for neasuring maxinum air tenperature were placed against
the north side of trees in heavily shaded conditions at the up-stream
and down-stream nost stations. Wat er tenperature thernoneters were
placed in the thalweg of riffles beneath a |arge, concealing rock.

The calibration of thernmoneters showed substantial deviation form

the standard. To control for this, thermometers were not exchanged
between sites and all data collected was attributable to a specific
t her monet er. To interpret the results from a given thernonmeter, its

data was adjusted using the average difference between the thernoneter
and the standard at the calibration tenperatures.

The locations of the sanpling stations are identified in Table 1
and on Fig. 1. The distances recorded in table 1 are from the
downstream end of the reach and were calculated by CDF Region 1l's GS
system along the stream course.
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Fig. 1. Tenperature measurenent stations on Noyo River, Jackson
Denonstration State Forest during the sumver of 1993. Locat 1 ons

are pinpointed with a star and identified by a number which matches
to those in Table 1.



Results and Discussion
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The information shows the influence of the coastal location of the
study area on air tenperature. The cooler air tenperature near the
coast is representative of the maxinum warmng potential and is probably




unrel ated to fog. The maxi mumrecordi ng thernoneters registered the
greatest tenperature achieved during the reporting period. Even though
early burn-off of fogcanlimt the maxi mumair tenperature, there were
undoubt edl y days during the period which were substantially clear. To
t he extent that the 1993 summer tenperatures are representative of those
i nother years, the extent of warmng of water at the downstreamlimnmits
of the study is probabl Y'l imted by the cool air tenperature; i.e., heat
ained by the water is likely to be reradi ated or conducted to the air.
wever,  air tenperatures at nore inland |ocations can |Inpart
substantial heat | oads to the water. _ _

The data shows that water warns downstream in an asynptotic
pattern. This is as expected, where in gaining_streamreaches cool
groundwat er energes and flows downstream Tenperature gain is
positivelyrelatedtothe difference betweenits tenperature andthat of
theair surroundingit. Anasynptoteis achieved when the average water
temperature matches the local air tenperature, a factor prinmarily, of
|l ocal climate and secondarily of shading. Renoval of canopy Wil
greatly influence the rate at which the asynptotic tenperature is
approached. Shade may | ess affect the asynptotic tenperature itself,
especially in |arger streans. In a watercourse where asynptotic
t enper at ur e has been reached, shade'sroleis primarily inreducingthe
anplitude of tenperaturefluctuations; i.e., betweenshaded and unshaded
streams, the mean tenperatures would be simlar but the naxi num and
m ni num tenperatures would be less in the shaded than the unshaded
stream

None of the water tenperatures recorded in this study are cause for
real concern. Despite the fact that 20° C is the point at which
suitability drops nmarkedly to a lethal tenperature of 25-26 °c (see
Bj ornn and Reiser 1991), the tenperatures recorded inthis report were
maxi mumt enperatures only. M ni mumt enperat ures were not recorded, but
woul d provide prolonged periods at or near tenperatures (12-14 -oc)
reported to be optimal (Bjornn and Reiser 1991). In fact, Reeves et al.
(1989) did not consider summer water tenperature to be limting unless
"mnimum sumrer tenperature exceeds 20° C for 2 weeks or nore during
sunmmer | ow flow" . _

Further, tenperatures recordedin 1993 are unlikely to be aconcern
because they were recorded fromriffles, a location which integrates
wat er tenperature variationin the flowand water colum. Tenperatures
I n deeper pool s and | ocati ons of groundwater i nflowwoul d be cool er than
the "average" represented by therifflelocations.

Thi s study did not eval uate shade canopy over the stream Although
shade appeared to be adequate, certain |ocations nmay be excessively
open. did not attenpt to ascertain if the high tenperature noted on

Parlin Creek near the nmouth was the result of canopy opening i nmedi ately
upstream or due to some other cause.
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Table 1. Tenperature of the Noyo River and tributaries during the sunmer of 1993. Maxi num
recording thernonmeters were deployed on July 4, 1993.

Field Wt er Di st ance Tenperature (°C)
| D or Upst ream Aug 04 Sept 17 Location
No.? Alr (m)P
1 A 12230 28.5 24.5 Noyo at upstream JDSF boundary
1 W 12230 17.5 16. 2 Noyo at upstream JDSF boundary
2 W 9180 19.5 17.7 Noyo upstream of Parlin Ceek
3 W 9160 18.5 c Noyo downstream of Parlin Creek
4 W 5400 18.5 18 Noyo upstream of NF of South Fork
5 W 5340 18 17 Noyo down of NF of South Fork
6 A 20 21.5 d Noyo at downstream JDSF boundary
6 W 20 19 18 Noyo at downstream JDSF boundary
11 A 15410 31.7 29.7 Upper Parlin Creek
11 W 15410 ¢ per Parlin Creek
11.5 W 12240 f 16.5 d-Parlin Creek
12 W 9175 21 18. 8 Parlin upstream of Noyo
21 A 8440 30 30 Upper NF of South Fork Noyo River
21 W 8440 17 17 Upper NF of South Fork Noyo River
22 W 4370 18.5 18.5 NF of South Fork upstream of Noyo R ver

2 Field ID Nunber corresponds to those on the map.

Di stance upstream of the JDSF private | and boundary upstream of Kass O eek.
Ther monet er m ssi ng.

Ther nonet er m sread.

Stream becane internmittent during period. Thernoneter noved downstreamto Station 11.5.

Station not established during period.



