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SUMMARY

This document summarizes the findings of a joint effort between myself,
AEIDC and ADF&G to expand upon earlier observations by ADF&G of
mid-winter waier temperatures and habitat conditions in the side slaughs
(Barrect, 197%; ADF&G, 1981). The 1982 work was intended to provide a
preliminary understanding of baseline mid-winter habitat conditions at
known spawning areas, obtain surface and intergravel water temperature
data, and to test a variety of instruments for measuring water temper-
ature. -

This document consists of three parts: a summary report, data presenta-
tion, and a trip report. The summary report describes the methods used
for collecting continuous and instantanecus surface andy intergravel
water temperatures, identifies the ldcatieﬁg where water temperature
data were obtained, and presents graphical comparisons of various data
sets. Appendices A and B contain the continuous water temperature
records obtained at nine locations during the February - May study
period. BAppendix C consists of a February 24-28 trip report which
describes the weeks activities and offers some ingights regarding the

physical processes influencing winter habitat conditions.

In addition to obtaining sufficlient water temperature data to dewmon-
strate an effect of ground water upwelling on surface water temperatures
and ice formation in the side sloughs, this field study also contributed

to the formulation of these hypotheses.



1} Mid-winter watex temperatures in the sloughs are independent

of mainstem water temperabtures.

2} River stage appears to be influencing groundwater upwelling in

the sloughs.

3) Spawning success at upwelling areas in side channels appears
to be limited by availability of suitable substrate (streambed

materials).

1‘

ADP&EG. 1981. Phase I final dvaft report. Aguatic Habitat and Instrean
Flow Proiect. ADFP&G Su Eydro Aguatic Studies Program. ADPEG.
Anchorage.

Barrett, B. 1974. An assessment of the anadromous fish populations in
the upper Susitna River watershed between Devil Canyon and the
Chulitna River. ADP&G. Anchorage.



SUSITNA INTERGRAVEL TEMPERATURE REPORT

Steven C. Atkinson
AEIDC

Introduction

During late Tebruary 1982, numerous sampling stations were established on the
Susitna River above Talkeetna for the purpose of obtaining mid-winter surface
and intergravel water temperature data. These data were collected to deter-
mine the cost-effectiveness of alternative data collection methods amd to
define the general mid-winter thermal characteristics of known side slough
spawning {(incubation) and overwintering areas. Data were also collected from
open water leads in the mainstem river which appeared to have suitable sube
strates for salmon spawning. A limited number of instantaneous mainstem river
temperatures were also measured by ADF&G and R&M Comsultants im asscciation
with other compoaents of their respective mid-winter fleld programs which are

not presented in this report.
The Winter Temperature Studies were directed by Christopher Estes (ADF&G) and
E. Woody Trihey (Acres American, Inc.). Technical assistance was provided by

James Dryden, of Dryden and LaRue Consulting Engineers, Anchorage, Alasks.

. Methods

Both continuous and instantaneous surface and intergravel wvater temperature
measurements were obtained using a varlety of field techniques. Continucus
surface and intergravel water temperature datas were cbtained using Ryan J=90
thermographs, and lsboratory calibrated thermister probes affized to Omnidata
DP2321 recorders. Instantancous surface and Iintergravel water temperatures
were measured op a periodic basis by commecting permanently imstalled YSI
series 400 temperature probes to either a TSI 428C telethermometer or Digl-

sense digital thermometer. Intergravel water temperatures were recorded from

a depth of approzimately ome foot within the streambed materials. Surface

water temperatures were measured at the water/streambed interface except when



a hand held mercury thermometer was used. In these instances surface water

temperatures were measured at the water surface.

Temperature data obtained with the Ryan J-90 thermographs are believed to be
withint 0.6°C of actual temperatures. Temperature data obtained by using YSI
temperature probes in association with either a YSI 425C telethermometer or
Digisense digital thermometer are within £ 0.1°C of the actual temperatures.

Surface and intergravel water temperature data presented in this report for
slough 84 and RM 136.2 were obtained using a laboratory calibrated thermister
probe and recording system with a certified accuracy of % 0.1°C. The magni-
tude of the temperature departure from the laboratory tempersiure standard was
known for each thermister. Therefore the field -measurements of surface and
intergravel water temperatures could be adjusted to coincide exactly with the
standard laboratory temperature by using the correction £factor £for each
individual probe.

Study Site Locations

R

Mid=-winter temperature data were obtalmed from 13 sites at 7 locatlioms along
the Susitna River between RM 125 and 143. Instrumentation was concentrated ia
known spawning (incubation) areas, with particular attention being givem to
the side sloughs. Intergravel and stream temperature stations were located om
the basis of ADF&G's 1981 observations of spawning activity. Upwelling
subsurface flow was observed or believed to be present at all locations

monitored.

Resules

Continuous surface and intergravel water temperature data collected between
mnid-February and early May 1982 are presented in tabular format in Appendices
4 and B. The same data are presented graphicaslly in this section of the
report to facilitate interpretation.

In general these plots indlcate that during wid-winter intergravel water is

actably warmer and of a move constant teuperature than the surface water.
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This strongly suggests that intergravel temperatures respond independently of
surface water temperatuves, Thls was expected since the monitoring stations
were located in open water leads which were kaown, or highly suspect, of bedng

caused by upwelling subsurface flow.

Although their Initial cost is greater, the Omnidata 2321 recorders used in
this study provided greater precision and a more cost-effective method of
monitoring stream temperatures than the Ryan thermographs. The greatest cost
savings was attributable te reduced persommnel costs for data reduction and
presantation. It 3is also bellieved ¢hat more relisble dintergravel water
temperature data were obtained by driving thermister prcbes into streambed
gravels than from burying the Ryan thermograph uanits.
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Mean daily iniergravel and surface water temperature data from a
spawning sile in the Susitna River at Slough 8A.,
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Comparison of average G-hour intergravel and surface water (emperature data from 8
gpawning site in the Susitna River at Slough 8A, March 10-20, 1982.
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Comparizon of average 6-hour intergravel and surface water temperature data from a

. spawning site in the Susi{na River at Slough 8A, April 10-20, 1982.
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Mean daily intergravel and surface water ismgjemémé data from
ADF&G Ryan thermographs at Slough 9B, February 28 - April 1, 1982.
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Mean daily intergravel and surface waler temperature data from
ADPF&G Ryan thermographs at Slough 9B, April 4 - May 5, 1982.
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Mean daily intergravel and surface water temperature data from
ADF&QC Ryan thermographs at Slough 8, February 11 - March 24, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 8, March 25 - May §, 1982,
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Mean daily intergravel and surface water temperature data from a mainstem
spawning site in the Susitna River at river mile 136.2.
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Comparison of average 6-hour intergrave! and surface water temperature data from a
ma nstem spawning site in the Susitna River at river mile 136.2, March 10-20, 1982,
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Comparison of average 6-hour intergravel and surface watler temperature data from a
mainstem spawning site in the Susitna River al river mile 136.2, April 10-20, 1982,

TEMPERATURE C
6
INTERGRAVEL -
WATER TEMP. »
2 @ @® L3 @ ;

SURFACE .

WATER TEMP, ~ 5
A 3 : ’ @ -] [ L3 £ ° : %

[ I o

!

gy

R EEEEE]

& EﬁﬁgﬂﬁﬁgﬁﬁﬁgﬁﬁﬂQﬂ‘*ﬂgﬂﬁﬁgﬂﬂag

i1 12 i3 14 15 16 17 18 18 20

=
o

Date (noon corresponds Lo the first point following the date)



hean dsily surface water temperature data from ADF&G Ryan
thermographs at Slough 11, February 26 - March 24, 1982.
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Mean daily surface water temperature data from ADF&G Ryan
thermographs at Slough 11, March 26 - April 21, 1982.
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Mean datly intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 19, February 28 - March 26, 1982.
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 19, March 27 - May 5, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 21 February 10 - March 17, 1982.
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Water Temp.

Mean daily surface water temperature date from ADF&G Ryan
thermographs at Slough 21 March 18 - April 21, 1982.
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Mean daily surface water temperature data from ADF&G Ryan
thermographs at Slough 21 March 18 - April 21, 1982,
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Mean daily intergravel and surface water temperature data from
ADF&G Ryan thermographs at Slough 21 A, March 23 - April 31, 1882,
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Appendix 4

DP2321 temperature data
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MIDWINTE
RAW DATR

WATER
DATE BVG

DRTEVSETE mgome @ BnEES =8 sl g

03/18/82 15:51 2.9 2.8 3.0 2.9 2.6 3.2
03/18/82 21:54 2.9 29 2.9 2.4 2.2 2.6
03/19/82 03:57 2.8 2.8 2.9 2.2 2.0 2.4
63/19/82 10:06¢ 2.9 2.9 2.9 2.1 1.9 2.4
03/19/82 16:03 2.9 2.8 2.9 2.4 2.0 2.6
03/19/82 22:06 2.8 2.8 2.9 1.9 1.8 2.0
03/20/82 04:09 2.8 2.8 2.8 2.0 1.7 2.1
03/20/82 10:12 2.9 2.8 2.9 2.6 1.6 2.8
$3/20/82 16:15 2.8 2.8 2.8 2.5 2.3 2.6
03/20/82 22:18 2.8 2.8 2.9 286 1.7 2.4
03/21/82 04:21 2.8 2.8 2.8 r'6 1.4 1.9
63/21/82 10:24 2.8 28 2.8 1.7 1.8 2.0
03/21/82 16:27 2.8 2.8 2.8 1.8 1.5 2.0
03/21/82 22:30 2.8 2.8 2.8 1.8 1.8 2.0
63/22/82 64:33 2.8 2.8 3.8 1.8 1.6 2.0
03/22/82 10:36 2.8 2.7 2.8 2.1 1.7 2.6
03/22/82 16:39 2.8 2.7 2.8 2.5 1.9 2.8
63/22/82 22:42 2.7 2.7 2.8 1.8 1.8 2.1
03/23/82 04:45 2.7 2.7 2.7 1.8 1.7 2.0
03/23/82 10:48 2.7 2.9 2.8 2.3 1.8 2.9
03/23/82 16:81 2.7 2.7 2.8 2.7 2.1 3.2
03/23/82 22:54 2.7 2.9 2.7 2.0 1.3 2.1
03/24/92 04:57 2.7 2.7 2.7 1.8 1.8 2.0
03/24/82 11:00 2.7 2.6 3.7 2.2 1.7 2.6
03/24/82 17:02 2.7 2.8 2.7 2.8 2.2 3.2
03/24/82 23:06 2.7 2.6 2.7 1.9 1.7 2.2
03/28/82 085:09 2.7 2.6 2.7 L8 1.7 1.9
03/25/82 11:12 2.6 2.6 2.7 2.4 1.8 3.0
63/25/82 17:18 2.8 2.6 2.7 2.5 1.8 3.1
03/25/82 23:18 2.6 2.8 2.7 1.8 1.7 1.9
03/26/82 05:21 2.6 2.6 2.7 1.6 1.7 1.8
03/26/82 11:24 2.6 2.6 2.7 2.2 1.7 3.3
03/26/82 17:27 2.6 2.6 2.5 2.8 1.9 3.4
03/26/82 23:30 2.6 2.6 2.7 1.8 1.6 1.9
D3/27782 05:33% 2.8 2.8 2.7 1.7 1.6 1.8
Gi/27782 11L:38 2.6 2.5 2.7 2.2 1.8 3.0
03727/82 17:39 2.6 2.6 2.6 2.6 1.9 3.2
8372782 23:42 2.6 2.6 2.6 1.9 1.8 2.8
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MIDWINTER INTERGRAVEL AND SURFACE WATER TEMP
RAW DATA
GRAVEL TEMP-DEG C
DATE TIME AVG  MIN

on Eman un o e e cpeswm e sece mman o o
TEDERVER Sunes =882 =RaEE 222

04/16/82 03:30 2.7 2.6 2.7 2.1 2.0 2.2
04/16/82 09:33 2,7 2.6 2.7 2.8 2.1 4.3
04/16/82 15:36 2.7 2.6 2.7 4.3 3.3 4.9
04/16/82 21:39 2.7 2.6 2.7 2.5 2.2 3.2
04/17/82 03:42 2.7 2.7 2.8 2.2 2.0 2.3
04/17/82 09:45 2.7 2.7 2.8 2.8 2.2 3.5
04/17/82 15:48 2.7 2.6 2.8 3.7 3.0 4.5
04/17/82 21:51 2.7 27 2.8 2.5 2.3 3.0
04/18/82 03:54 2.7 2.9 2.7 2.3 2.1 2.4
04/18/82 09:57 2.7 2.7 2.7 2,7 2.1 3.7
04/18/82 16:00 2.7 2.7 2.8 37 2.6 4.1
04/18/82 22:03 2.7 2.7 2.8 2.3 2.1 2.6
04/18/82 04:06 2.7 2.7 2.8 1.8 1.8 2.2
04/19/82 10:09 2.7 2.6 2.7 2.8 2.0 3.8
04/19/82 16:12 2.7 2.6 2.7 3.5 2.6 4.1
04/19/82 22:15 2.7 2.6 2.7 2.3 2.1 2.6
04/20/82 04:18 2.7 2.7 2.7 2.3 2.2 2.4
04/20/82 16:21 2.7 2.6 2.7 3.3 2.3 4.5
04/20/82 16:24 2.7 2.6 2.7 3.9 2.8 4.8
04/20/82 22:27 2.7 2.6 2.7 2.4 2.2 2.9
04/21/82 04:30 2.7 2.6 2.7 2.3 2.2 2.6
04/21/82 10:33 2.7 2.6 2.7 3.7 2.6 5.1
04/21/82 16:36 2.7 2.6 2.7 4.0 2.9 5.0
04/21/82 22:39 2.7 2.6 2.7 2.4 2.1 2.8
04/22/82 04:42 2.7 2.6 2.7 2.3 2.2 2%
04/22/82 10:45 2.7 2.6 2.7 3.9 2.6 6.0
04/22/82 16:48 2.7 2.6 2.7 4.0 2.7 6.2
04/22/82 22:51 2.7 2.6 2.7 2.3 2.2 2.6
04/33/82 94:54 2.7 2.6 2.7 2.3 2.2 2.8
04/23/82 10:57 2.7 2.6 2.7 3.6 2.7 4.4
04/23/82 17:00 2.7 2.6 2.7 3.5 2.6 4.4
04/23/82 23:C3 2.6 2.6 2.7 2.4 2.3 2.7
04/24/82 05:06 2.7 2.6 2.7 2.4 2.2 2.8
04/24/82 11:09 2.7 2.6 2.7 3.6 2.8 4.1
04/24/82 17:12 2.7 2.6 2.7 3.4 2.6 4.1
04/24/82 23:15 2.6 2.6 2.7 2.5 2.4 2.6
04/25/82 05:18 2.6 2.6 2.7 2.5 2.3 2.9
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