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This initial Aquatic Habitat and lnstreaw Flow (AH) report is one of a series

of subject reports representing first stage data reduction of Phase I (July I,

1980·0ctober 31. 1981) fisheries and habitat information collected by the

Alaska Department of Fish and Game (ADF&G) Susitna Hydroelectric (Su·Hydro)

Aquatic Studies Program. Information from this ami the other Phase I subject

reports (Adult Anadromous, AA; Fishery and Resident and Juvenile Anadromous

Fishery, RJ. reports) will be synthesized and integrated into a Phase I Final

Report. The Phase I Fi na 1 Report will be forthcomi n9 in February 1982 and

will present the relationships drawn from the respective AOF&G subject reports

above and reports of others containing information relevant to the assessment

of the proposed Susitna Hydroelectric project impacts on fisheries .

Real izing the need for these habitat data by Acree; American and its various

subcontractors to enable them to meet their respective report deadlines.

portions of the data contained herein were previously distributed upon request

in preliminary form.

Existing information on the fishery resources and aquatic habitat within the

Susitna River drainage ranges from the most fundamental and generalized to

localized and specific data on species managed by the Department in areas

where competition for these species is keen. It should be noted. however.

that information on all species in the Susitna River drainage. even those

studied in greatest detall, ;s still largely preliminary. Moreover, data on

~.ll species present 1n the area, inclUding data on their interrelationships
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• with other species and with their physi'lchemical surroundings are essential

for detennining the impacts of the proposed Su Hydro dams on the fishery

resources.

Prior to the initiation of the Phase I Su Hydro Aquatic Study Program, the

ADF&G collected baseline data on fisheries and habitat between 1974 and 1977

(ADF&G 1974, 1976, 1977, 1978) to enable the ADF&G to desi9n the necessary

studies for determining the impacts of this proposed project on the fishery

resources. The initial comprehensive five year Plan of Study was submitted to

the Alaska Power Authority (APA) in 1978. However. studies were not imple­

mented because funding was unava1lable. In September 1979, the AOF&G agreed

to update and rev; se the 1978 Pl an of Study. submitt; n9 it to the APA in

No...enmer 1979 (ADF&G 1979). The APA provided funding to the ADF&G under a

• reini>ursable sources agreement to initiate this first year of the five year

Phase 1/11 studies in July 1980.

The Susitna River (Figure I) is approximately 275 miles long from its sources

in the Alaska Mountain Range to its point of discharge into Cook Inlet. Its

drainage encompasses an area of 19,400 square miles. The mainstem and major
,

tributaries of the Susitna River, including the Chulitna, Talkeetna and Yentna

Rivers. originate in glaciers and carry a heavy load of glacial flour during

the ice-free months. There are also many smaller tributaries which are

perennially ice-free. The Susitna River and the major rivers entering Knik

Arm represent approximdtely 70-80% of the total freshwater entering Cook Inlet

(Rosenberg et al. 1967).

•
-2-
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Figure 1. Susitna River drainage .
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Tt,e proposed Sus; tna hydroelectric project wi 11 have various impacts 0'1 the

aquatic environments of the Susitna River. The majority of the impacts on

fish species will likely result from changes in the natural regimes of the

river rather than direct impacts on the fish in the vicinity of the proposed

dams. Primary areas of concern are modification of seasonal instream flows,-

increased turbidity levels during winter months, and variation of thenmal and

chemical parameters. Preliminary studies indicate that alterations of the

habitat may adversely affect the existing fish populations and render portions

of the drainage either non-productive or unavailable in future years (AOF&G

1978; 1979).

Continuously moving water, or current, is the distinguishing physical habitat

feature of the Susitna River and its tributaries. Instream flows influence

various physical and chemical parameters and biological organisms to create

particular aquatic environments in the Susitna River Basin. These include

volume, velocity, temporal variation of flows, channel morphology (size,

shape, gradient, and geologic material of channel), water quality (tempera~

ture, turbidity, dissolved gases, etc.), and stream load (bed load, suspended

30lids, and other materials, such as watershed inputs, in transport).

Analogous chains of events follow any alterations of instream flow. The

altered stream will attempt to establish new equilibrium conditions; and this

dynamic process may lead to substantial changes in channel shape, wetted area,

substrate characteristics, water quality, etc. Moreover, these changes may be

felt as far downstream from the proposed dams as Cook Inlet (Bishop 1975).

* Ihe flow of water which appears in the Susitna River at a given time con­
stitutes the lIinstream flow" .

-4-
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It is important to remember that the complexity of the physical interactions

outlined above is compounded by the fact that natural flows fluctuate with

seasonal and climatic variations. As a I'~sult, impacts produced by the

proposed dams will stem not only from the amount of flow modification but also

from the timino of the modification in relationship to nonnal seasonal flow

fluctuations. Reduction, elimination, or rescheduling of naturally recurring

high flows can have seri ous consequences on channel characteri st i cs. An

increase in flow can also induce profound changes in the lotic environment

during naturally occurring low flows.

The physical conditions and interactions within the Susitna River Basin

. discussed above, provide essential habitats for aquatic, riparian, and other

organisms. As a result, any alteration in the physical environment also

affects the associated biological populations. Although the emphasis of this

and related reports will be to detennine the impacts of instream flow changes

on the Susitna fisheries, it should be apparent that instream flows can exert

s imil ar profound effects on other aquati c organi sms, as we" as on ri pari an

and terrestrial wildlife, navigation and other instream flow related uses

(Erickson 1977, Stalnaker and Arnette 1976, Hinz 1977, Newel' 19i"7; Martin

1977, Klarich and Thomas 1977- Judy and Gore 1978; MDFWP 1980, White et a1.

1981; American Fi!lheries Society and PlIIerican Society of Civil Engineers

19760. b; Townsend 1975).

Instream flow may, therefore, be considered one of the most essential deter­

minants of aquatic habitat and hence fisheries productivity. Modifications of

naturally occurring seasonal instream flows will produce a variety of changes

-5-
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in essential fishery habitat areas such as spawning, incubation. rearing •

overwintering. and passage habitats. Decreased flows in the spring and summer

can fOf example lead to silt deposition, oXJgen reduction in gravel redds.

dewatering of sloughs, and may. result in suffocation of incubating eggs and

pre~emergent fry. Increased flows in the winter can wash away spawning

substrate Of destroy sheltering areas. Decreases and increases in flows which

alter stream productivity will modify food availability 1n rearing and over­

wintering habitats.

In addition to modifying essential habitats. alterations to the Susitna flow

regimes can affect the seasonal behavior of fish species. Hynes (197U) dis­

cusses the important interrelationships between seasonal flow regimes. fish

movement. and human alterations of 10tic environment. The complex inter­

relationrhip between instream flows and seasonal behavior of fish species is

compoundeo by the fact that seasonal variations in flows required by par­

ticular species may have to be quite large. Returning salmon species for

example may need 30·50 percent of the mean annual flow to ascend the lower and

middle reaches of a river system. and even more flow to ascend the headwaters

(Hynes 1970). As a result. the protection of fisheries resources requires not

only that certain volumes of instream flow be maintained. but also that

specific flows be available at particular times of the year.

In sunmary. seasonal fluctuations in the physiochemical composition of the

aquatic habitat are apparently the major factors influencing distribution of

fish within the drainage. Any alterations resulting from the proposed hydro·

-6-
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electric related project activities which w111 restrict or reduce quality or

quantity of required habitat will aiso reduce fish populations and associated

members of the aquatic community .

-7-
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VI. OBJECTIVES

To insure adequate information is available to determine the impacts of the

proposed hydroelectric project and to deslgn pr~per mitigative strategies, a

two-phase five year data collection program has been developed.

The following objectives were addressed in the Phase I AOF&G Aquatic studies

(June 1981 - October 1981) of the open water field season: The study program

was separated into three sections: AA, RJ. and AH.

OBJECTIVE I. Determine the seasonal distribution and

abundance of adult an~dromous fish populations

within the study area (Figure 2).

relative

produced

• Task 1.1

Task 1.2

Task 1.3

Task 1.4

Enumerate and characterize the runs of the adult
anadromous fish.

Determine the timing and nature of migration, milling

and spawning activities.

Identify spawning locations within the study area
(ie.e, subreaches of the mainstem sloughs and side
channels, tributary confluences, lakes and ponds, etc.)
and estimate their comparative importance.

Ident i fy and determine methods, means and the feasi·
bility of estimating the Susitna River's contribution
to the Cook Inlet commercial fishery.

•
OBJECTIVE 2. Determine the seasonal distribution and

abundance of selected resident and juvenile
fish populations within the study area .

-8-
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Task 2.1

Task 2.2

OBJECTIVE 3.

Task 3.1

Task 3.2

DRAFT

Identify spawning a"d rearing locations of the resident
species and the rearing locations of juvenile anadro­

mous species to estimate their comparative importance.

Record descriptive infamation on captured fish

tspecies. location of capture site. age class). and

discuss seasonal migration patterns of selected adult

resident species.

Characterize the seasonal habitat requirements of

selected anadromous and resident species within the

study area.

Through direc~ field observations and measurements
identify the physical and chemical conditions which

appear to be influencing the suitability of various

nabitat types for the species and life history stages

of interest .

Through direct field observations and measurements
characterize the physical and chemical .Jarameters of
the various habitat types found 1n the study area.

•

The specific objectives of the AH studies were to:

1. identify seasonal habitat requirements associated with incubation.

rearing. spawning. and passage of anadromous and resident fish

populations;

2. characterize the seasonal relationships between flow regimes and

essential physical and biological habitat characteristics;

-10-
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3. characterize the relationships between the tributary and slough

physiochemical and biological habitats witl't the mainstem Susitna

River at various flow regimesi

4. develop state-of-the-art capabilities to evaluate habitat char­

acteristics. and

5. transfer data essential for evaluating th~ effects of various flow

regimes on' aquatic terrestrial and riparian habitat to the respec­

tive cooperators.

It should be emphasized that this initial report is limited to a presentation

of the first stage data reduction ot the aquatic habitat and instream flow

infonnation. Therefore. these objectives cannot be addressed 1n detail until

relevant data from the other ADF&G reports and other cooperators are inte­

grated with these data in the Feb~Jary 1982 report.

-11-
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VII. STUDY DESCRIPTION AND RATIONALE•
Phase I of the Aquatic Habitat and I"stream Flow Study (AH) was subdivided

into two segments (Figure 3): 1) fishery habitat evaluations of the principal

resident fish, and juvenile and adult anadromous salmon sampling areas to

include point specific and general habitat evaluations; and 2) selected

habitat evaluations which represent similar habitats in the study area in

addition to those slated for fish iampling.

A. FISHERY HABITAT EVALUATIONS

Fishery habitat evaluation studies were performed during the winter and summer

rield seasons and were subdivided into point specific and general habitat

evaluations \Figure 4). Data wer~ collected by 15 biologists from the AH and

e RJ projects assigned to fhe joint crews. four in the lower river and one in

the upper river. Crews in the lower river were based in semi-permanent tent

camps located at the Ventna. Sunshine and Talkeetna AA fishwheel sites and at

Gold Creek. Each crew was self contained and utilized a pickup truck. out­

board jet powered riverboat and helicopter for logistical support. The upper

river crew utilized a truck. helicopter, fixed wing aircraft and river rafts

for logistic'll support. Mobile camps were set up and disasserrbled at each

camp site each sampling period.

1. Point Specific Evaluation

Velocity. depth, and substrate data were collected at the gear placement sites

(gps) (Appendix G) to characterize the range of streamflow dependent charac-

• -12-
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Figure 3. Aquatic habitat and instream flow study program components.

Fishery Habitat
Evaluations

l
Point Genera1

Specific Habitat
Evaluation Evaluation

Water
Velocity Depth Substrate Quality Hydrology Mapping

Figure 4. Fishery habitat evaluation components .
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• teristics which appear to be influencing the suitabil ity of various habitat

types for the species and life stages of interest. Incidental velocity.

depth. and substrate data were also recorded where fish were observed.

2. General Habitat Evaluation

General habitat evaluations p....ovided the necessary data to describe and map

the overall habitat characteristics of each RJ and AA study site. These data

were collected in the study area below Devil Canyon on a twice per month basis

with the exception of discharge. Data collected included the parameters

listed in Table 1.

• Table 1. General habitat evaluation parameters.

Water Qual ity

temperature (air and
water)

pH

dissolved
oxygen

specific
conductance

turbidity

Hydrology

velocity

stage*

substrate

Mapping

photography

substrate

cover

pool s

rl ffl es

dimensions
(planimetric
and cross
sectionals*)

gear place­
ment sites

• -Note: These parameters were not measured in the Impoundment reach.

-14-
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B. SELECTED HABITAT EVALUATION

The Selected habitat evaluation program was designed to evaluate the relation­

ships of mainstem hydraulic and water quality conditions to fisheries habitat

in slough areas between Talk.eetna and Devil Canyon. The study was divided

into two segments:

(1) water quality and discharge data collection and

(2) surveying and discharge measurements.

The water quality and discharge measurement data were collected on a coopera­

tive basis with the U.S. Geological Survey (USGS). One crew of three AH

biologists and one USGS water qual ity special ist operated out of the four

semi-penmanent lower river camps discussed previously. logistical support was

provided by train, fixed wing aircraft, hel icopter, pickup truck and an

inboard jet boat. These data were collected to characterize ranges of water

quality parameters (Table 2) and discharge within the five selected habitat

evaluation study sloughs. The sampling was conducted concurrently with the

USGS's routine sampling Lf the mainstem Susitna River at bold Creek. in order

to allow compari sons of the water quali ty parameters between the various

sloughs and the mainstem. SamplE' were obtained three times. one time per

seasonal low. medium. and high flows. Two additional sampling trips with the

USGS are scheduled for the winter of 1981-82. to characterize low flow winter

conditions ..

-15-



• Table 2. Selected Habitat evaluation. USGS water quality parameters .

•

Physical and f1eld parameters

Water temperature
Air temperature
Stream flow
Specific conductance, field
Specific conductance. lab
Dissolved oxygen
Percent oxygen saturation
pH field
pH lab
Alkalinity, field
Alkalinity. lab
Turbidity
Sediments, suspended
Sediments, discharge suspended
Solids. residue at leOGe
Solids. sum of constituents
Solids, dissolved
Solids. dissolved

Major Constituents

Hardness
Hardness. non carDonate
Bicarbonate, incremental titration
Carbonate incremental titration
Calcium, dissolved
Magnesium, dissolved
Sodium, dissolved
Sodium, percent
Sodium, adsorption ratio
Potassium, dissolved
Chloride, dissolved
Sulfate. dissolved
Fluoride, dissolved
Silica, dissolved

Nutrients (all mg/1)

Ni trogen, tota 1
Nitrogen, total as N03
Nitro~en. dissolved
Nitrogen, total organic
Nitrogen. dissolved organic
Nitrogen, dissolved ammonia
Nitrogen. dissolved ammonia as NH4Nitrogen. total ammonia

-16-

'c
'c
cfs

umho/cm
umho/cm
mg/l

mg/l CaC03mg/l CaC03NTU
mg/l

tons/day
mg/l
mg/l
mg/l
tons/

mg/l
mg/l
mg/l
mg/l
mg/l
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Table 2 (Continued)

Nitrogen, ammonia + dissolved organics
Nitrogen, ammonia + total suspended organics
Nitrogen, ammonia + total organics
Nitrogen, total nitrate and nitrite
Nitrogen, dissolved nitrate and nitrite
Phosphorus. total
Phosphorus. total as P04Phosphorus, dissolved
Carbon. dissolved organic
Carbon. total suspended organic

Trace Metals (all ug/l)

Arsenic, total
Arsenic, total suspended
Arsenic, dissolved
Barium, total recoverable
Barium. suspended recoverable
Barium. dissolved
Cadmium, total recoverable
Cadmium, suspended recoverable
Cadmium. dissolved
Chromium, total recoverable
Chromium, suspended recoverable
Chromium. dissolved
Cobalt, total recoverable
Cobalt. suspended recoverable
cobalt, dissolved
Copper. total recoverable
Copper, suspended re~overable

Copper. dissolved
Iron, total recoverable
Iron, suspended recoverable
Iron, dissolved
Ledd, total recoverable
Lead, suspended recoverable
Lead, dissolved
Manganese, total recoverable
"anganese, suspended recoverable
Manganese, dissolved
Mercury, total recoverable
Mercury, suspended recoverable
Mercury. dissolved
Nickel, total recoverable
Nickel, suspended recoverable
Nickel, dissolved
Selenium. total
Selenium, total suspended
Selenium, dissolved

-17-
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Table 2 (Continued)

Silver. total recoverable
Silver. suspended recoverable
Silver. dissolved
Zinc, total recoverable
Zinc. suspended recoverable
Zinc, dissolved

-18-
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Survey; 09 techn; ques were employed to co, 1eet elevation da ta. Stage and

discharge measurements were also collected. These two types of infonnation

were used to develop a physical description of each of the five selected

habitat evaluation study sloughs and identify on a preliminary basis which

flow regimes of the mainstem Susitna River would permit accessibil ity to and

from slough habitats by fish. In addition, the relationship between intra­

gravel and surface water temperatures were evaluated at one slough through the

use of thermographs.

-19-
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vIII. STUDY APPROACH

A. GENERAL HABITAT EVALUATION

1. Methods·

a. Physiochemical

Dissolved oxygen, water and air temperature. pH, turbidity, stage and specific

conductance were measured twice monthly at each general habitat evaluation

study 5 i te. except in the Impoundment reach. 'Where these parameters wefe

measured monthly. Data were collected by a joint crew of Aquatic

Habitat/Resident and Juvenile biologists utilizing customized riverboats as

the primary means of transportation. Dissolved oxygen, water temperature, pH

and specific conductance were measured with a Hydrolab model 4041.

Calibration of the meter was performed immediately prior to departing for and

returning from each sampling period and whenever else deemed ne:essary.

Turbidity samples were collected and stored in 500 ml poly bottles in a cool

and dark location until analysis. The turbidity samples were analyzed using a

Hach model 2i00A turbidity meter. Turbidity samples were analysed directly

from the sample bottles. No filtration or dilution methods were used. Water

temperatures were continually recorded at several sites using Ryan Model J. 90

day thenmographs. Stage data were collected by instal ling staff gages at each

general habitat evaluation study site and AA fishwheel and sonar sites. and

* Specific methods are presented in Appendix G.

-20-
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reading each gage twice monthly. Stage data were not collected for the

Impoundment read!. Substrate was categorized as shown in Table 3. Point

velocity measurements were taken with either Marsh-McBirney Model 201 portable

water current meters. Pr; ce AA or pygmy flow meters us; n9 5tandard methods

outlined by the manufacturer.

Table 2. Substrate size classes

b. Site Selection

The study afea (F\gure 2) inc1:Jded the majority of the Susitna River between

the Denali Highway and Cook Inl~t. For logistical and study purposes. the

river was divided into the five study ~'eaches (Figures 5-9) below:

(1) the Yentna reach (Figure 5) extends from the mouth of the Susitna

River at Cook Inlet River (Hile, R.M .• 0) to little Willow Creek

(R.M. 50.5);

-21-
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(2) the Sunshine reach (Figure 6) extends from Rustic Wilderness (R.M.

58.1) to the Parks High.ay Bridge (R.M. 83.5),

(3) the Talkeetna reach (Figure 7) extends from the Parks Highway Bridge

(R.M. 83.5) to Curry (R.M. 110.7),

l4) the Gold Creek reach (Figure 8) extends from Curry (R.M. 120.7) to

Portage Creek (R.M. 148.8). and

(5) the Impoundment reach (Figure 9; extends from Oevil Canyon (R.M.

151) to the Oshetna River (R.M. 126.9).

Eight to thirteen representative general habitat -evaluation study sites were

selected for general habitat evaluation and resident and jllvenile fisheries

studies in each of the five study reaches. Point specific and general habitat

data were collected at. each of these sites. Data were also collected at the

AA sonar and fish wheel sites, identified spawning sites and special study

areas.

L Findings

a. Habitat Descriptions of Each General Habitat Evaluation

Study Site by River Reach.

Representative general habitat evaluation study sites were sampled twice

monthly to characterize their physiochemical parameters. A brief habitat

description of each general habitat evaluation study site. grouped by river

-17.
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reach. ; 5 presented be1ow. Pl animetri c maps of each genera 1 habitat

evaluation study site are presented in Appendix A.

i. Yent"a Reach

(I) General description.

The Yentna reach (Figure 5) extends from Fish Creek (R.M. 7.0) to Little

Willow Creek (R.M. 50.5) on the Susitna River. There are 13 general habitat

~valuation study sites in the Yentna reach including:

Study S1 te River Mile Geographic Code

Fi sh Creek 7.0 15N/07W/27/RAC- Alexander Creek Site A 10.1 15N/07W/06/DCA
Site B ~ 2.0 Miles Upriver 16N/07W/32/CCB
Site C ~ 4.0 Miles Upriver 16N/07W/30/ACD

Anderson Creek 23.B 17N/07W/29/DOD
Kroto Slough Mouth 30.1 17N/07W/01/DBC
Mainstem Slough 31.0 17N/06W/05/CAB
Mid-Kroto Slough 36.3 18N/06WIl6/BBC
Oeshka River Site A 40.6 19N/06WI35/BOA

Site B - 1.0 Miles Upriver 19N/06W/26/BCB
Site C - 3.5 Miles Upri ver 19N/06W/14/BCA

Lower Delta Islands 44.0 19N/05W/19/ACB
Little Willow Creek 50.5 20N/05W/27/AAO

The geomorphology of the Susitna River varies in this reach. The Susitna

River above the confluence with the Yentna River forms a braided channel.

•
Below the Yentna River, the Susitna River forms a single meandering channel to
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the head of Bell Island. At Bell Island, the Susitna River separates into two

braided channels and remains divided to the inlet. During all but the periods

of highest discharge, there are large sand and silt bars and log jams present.

The overall gradient for the reach is approximately 1 ft./mile (corresponding

to a drop of 50 feet in elevation in 43.5 miles). The surrounding area is low

in relief with meadows, muskeg and cottonwood present. The typical substrate

is silt and sand.

The Alexander and Oeshka Rivers are heavily fished during the chinook and coho

salmon seasons. Many year round and seasonal homesites are located on these

systems. The only residents on the mainstem SusHna River are near Sus;tna

Station (R.M. 25.4). The rnalnstem Susitna River is utilized primarily for

access to other areas of the river's drainage.

(2) H~bitat descriptions of general habitat loca­

tions in the Yentna Reach.

Fish Creek

The study site (Appendix A, Figure 1) is located at the confluence of Fish

Creek with the east channel of the rnainstem Susitna River. Fish Creek is a

relatively narrow meandering IJlJskeg-influenced creek which carries a heavy

silt load in spring. Depths in the study area vary from 2 feet to over 8 feet

near the confluence. A small lakE: outlet enters the lower portion of the

study area. Typical substrate in the study area is silt. Cover is provided
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by cutbanks t ri pari an vegetat; on and hi gh turbid; ty duri n9 tne spri n9 runoff .

This general habitat evaluation study site was eliminated after one sampling

period due to logistical reasons.

Alexander Creek

Alexander Creek, a relatively shallow, meandering muskeg influenced stream. 1s

located at river mile 10.1. There are three separate general habitat evalu­

ation study sites located on this creek.

Site A

Site A (Appendix A. Figure 2) is located at the high water confluence of

Alexander Creek with the west channel of the mainstem Susitna River (R.M .

10.l). The creek at this site is relatively deep and wide with a unitenn

cross section. The Susitna River interface extends upstream approximately 1/4

the length of the study site. The substrate was predom~nately composed of

Sllt throughout the sampling season. The west bank is a relatively high

cutbank with fallen trees providing cover. The east bank is sloping with

alder and willow providing cover under high discharge conditions.

Site 8

Site B (Appendix A. Figure 3) on Alexander CI"eek is located 2.0 miles

upstream of the confluence. The creek in the study area is relatively

shallow, with substrate consisting of silt and mud. The creek split~ into two
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channels separated by a low mud island with grasses present. Under hl!lh

discharge conditions. overhanging and fallen trees provided cover alolg

sloping banks.

Si te C

Sit~ C (Appendix A. Figure 4) on Alexander Creek is located 4.0 mfles

upstream of the confluence. During periods of high discharge, the creek in

this study site was relatively deep (3·5 feet). Under these conditions. a

deep pool fonned on the west bank of the lower portio'" of the study site.

Banks were both sloping and cut. Typical substrate consisted of mud, sand and

gravel. A small clearwater tributary. Granite Creek. entered the study al'ea.

Under high discharge conditions. Granite Creek deposited a delta of sand and

gravel extending across 3/4 of Alexander Creek. Cover 1s provided by over·

hanging vegetation and submerged grasses.

Anderson Creek

The study site (Appendix A, Figure 5) is located at the confluence llf

Anderson Creek and the Susitna River. The geomorphology and the physi('­

chemistry of this site is greatly influenced by the Su.;itna River. The creek

mouth varies from 15 feet to 40 feet in width and is approximately six feet 1,

depth under high discharge conditions. The width was reduced to approximatel~'

five feet as the discharge drl1pped. Under high discharge conditions, wher

the flow of the creek was ~.:cked up by the Susitna River, velocities in the

study site were low (O·O.2 ft./sec.) and turbidities were high. As the

di scharge dropped and the i nfl uence of the Sus i tna River lessened, ve 1oeities
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increased slightly and turbidities dropped. The substrate and sloping banks

consisted almost entirely of silt. During periods of high discharge. cover is

provided by overhanging alder.

Kyoto Slouqh Mouth

The study site (Appendix, Figure 6) 1s located at the confluence of Kroto

Slough and the Yentna River. approximately 2.0 miles upriver from the con­

fluence of the Ventna River with the mainstem Susitna River (R.M. 30.1). The

major influence on the slough in the study area ultimately depends on the

5tage a t the m; d·Krott') Slaugh fork. Under 10w dlscharge condit ions. the

majority of the flow fron: upper Kroto ~lough is diverted ilito the Susitna

River. As a result. the primary influence of the slough at the mouth becomes

dependent on tributaries that enter the slough below the fork. Under high

discharge conditions, the upper Kroto Slough flow is not entirely diverted,

causing the influencE. of the slough at the mouth to be a mixture of the two

water sources. The slough in the study area is relatively shallow and mean­

dering. The width of the study area is approximately 200 feet with depths

varying depending on discharge. The north s"ide of the study sHe consists of

a low cutbank and a large sUt bar (50-100 feet in length). The south side

consists of a higher cutbank (5-8 feet) with no bars present until very low

discharges. The substrate consists entirely of silt. Under high discharge

conditions. when the banks were flooded, cover was provided br overhanging

willow and alder. Overall the site was rell'.tively stable, wHh the most

significant variable being water level fluctuation.
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Mainstem Slough

The study site (.Appendix A, Figure 7) ;s located in a side channel slough

of the Susitna River. The site has two different habitat types. The lower

portion of the study site consists of a large back eddy (approximately

200 x 1000 feet) characterized by low velocities. silt deposits and depths

ranging from 3 to 10 feet. Cover is provided by a debris jam at the lower end

of the site and vegetation along sloping banks. The slough in the upper

portion of the study site by contrast is relatively narrow. shallow, and fast

running. Substrat£l;s typified by rubble. Under low discharge conditions.

current 1n the lower portion of the study site increased, eliminating the back

eddy.

Mid-Kroto Slough

The study site (Appendix A. Figure 8) is located where Kroto Slough forks

at river mile 36.3 of the Susitna River. The majority of the flow returns via

a fork to the SusHna River. Under low discharge conditions, sand bars

appeared in the vicinity of the fork. These sand bars diverted an even

grea ter percentage of the di scharge into the Sus itna Ri ver, caus i ng the

downstream portion of the slough to be influenced primarily by tributaries.

The slough at the study site is fairly wide (100·200 feet) and fast running.

Substrate is predominately silt with sand and gravel present in the vicinity

of the fork.. There is a four foot s i1 t cutbank on the eas t side of the

slough. The bank on the southwest side varies from 2-8 feet in height and has

not been eroded recently. Ouring periods of high discharge, cover is provided

by bank. vegetation dnd debris.
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ueshka River

The Oeshka River (Kroto Creek) is a relativc1.:-- shallow. meandering river

influenced by adjacent muskeg t1abitats. There are three 5~parate general

habitat evaluation study sites located on the Oeshka River.

Site A

Site A (Appendix A. Figure 9) is located at the confluence of the Oeshka

River with the mainstem Susitna River. The study site geomorphology and

physiochemistry is heavily influenced directly by the mainstem Susitna River

and indirectly through a small slough that enters the study area on the east

bank of the Deshka River during periods of high discharge. The river in the

study site is relatively wide and deep with the substrate consisling almost

entirely of silt. Gear placement was along the west bank. which is steep dne

wooded with many recreational cabins and small floating dOCkS present. During

periods of high discharge, cover was provided by overhanging vegetation.

Site B

Site B (Appendix A, Figure 10) on the Deshka River is located 1.0 mile

upriver from the confluence. The river in the study site is relatively

shallow and meandering. The channel substrate is silt, with rubble present in

several areas of the banks. Gear placement is along the west bank which is

steep and wooded. Vegetation provided cover under high discharge conditions.

A year round homesite is located on the east bank.,
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S1te C

Site C (Appendix A. Figure 11) on the Oeshka River is looted 3.5 miles

upriver from the confluence. The river 1n the study site is relatively

shallow and narrow. Und~r low discharge conditions. riffles developed on the

east side of the channel. Several holes are present on the west side of the

channel. Cover is provided along sloping banks by debris and overhanging

vegetation. Substrate consisted of sand, silt and gravel.

Lower Delta Islands

The mainstem study site (Appendix A, Figure 12) is located at the down~

stream side of the Delta Islands, at the confluence of center channel with the

mainstem Susitna River. The river from the west bank to mid-channel is

relatively wide. deep and fast flowing. There is a large debris jam present

on tne west bank. The river in the vicinity of the east bank is relatively

shallow and characterized by low velocities. A deep back eddy pool exists at

the confluence. The west Jank is sloping with overhanging vegetation pro­

viding cover. The east bank consists of a silt bar: The channel substrate

consists almost entirely of silt. Aside from water level fluctuations. the

site was relatively stable. ThE' site was eliminated in mid-August for safety

reasons .
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The study site (Appendix A. Figure 13) is located at the confluence of

little Willow Creek with an east bank slough of the Susitna River (R.M. 50.5).

The creek in the study area is a narrow {approximately 30' widel, meandering

clearwater stream, containing a relatively deep pool. Under high di:cherge

conditions. the substrate consisted almost entirely of silt. Under low

discharge COflditions, when the flow of the creek was no longer backed up by

the slough, velocities in the crerk increased and the silt substrate was

replaced by sand. Cover is provided along sloping banks by debris and over­

hanging wil!ows.

•
ii. Sunshine Reach

(1) General description.

•

The Sunshine reach (Figure 6) of the Susitna River extends from Rustic Wilder­

ness (R.M. 58.1} to the Parks Highway Bridge (R.M. 83.5). Ten gener~l habitat

evaluation study sites were located within this reach. The Rdbideux Creek

site was eliminated due to logistical difficulties and establishment of sites

in four other tributaries of this reach. River miles and geographic codes of

the each study sites are presented below:
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• Study Site River Mile Geographic Code

Rustic Wilderness 58.1 ZIN/0~"/Z5/CBO

Kashwitna River 61.0 ZIN/05W/13/AAA
Caswell Creek 63.0 ZIN/04W/06/BOO
Slough West Bank 65.6 ZZN/05W/Z7/AOC
Sheep Creek Slough Mouth 66.1 Z2N/04WI30/BAB
Goose Creek 1 72.0 23N/04WI3I/BBC
Goose Creek 2 73.1 23N/04W/30/BB8
Mainstem West Bank 74.4 23N/05WI13/CCA
Montana Creek 77 .0 23N/04W/07/ABA
Rabideux Creek 83.1 24N/05WI16/AOC

•

•

The reach vHies in elevation from approximately 125 to 275 feet above mean

sea level and has an approximate gradient of 5.9 ft./mile (corresponding to a

150 foot drop in elevation over 25,4 river miles). This reach lies between

the footh; lIs of the Talkeetna t'ountains on the east and the marshy area below

the Alaska Range on the west. The river in the lower two thirdS of this reach

is extensively braided with forested islands and non-forested bars between the

braidS of the channel. The upper third of the reach narrows and the braiding

redures until at the Parks Highway Bridge there is one channel. Above the

bridge the river begins to braid again.

The Sunshine reach 1s the most accessible of the five study reaches. All of

the sites on the east side of the riYH are accessible by the present road

system. These roads are a combination of publ ic and private and are either

paved, gravel or four wheel drive trails. The sites on the west side are

accessible or.ly by boat, helicopter and/or snow machine.
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There are several homesites along this part of the river. The tributaries

enterin3 from the east are popular salmon fishing areas with chinook taken in

the mid·surrmer and coho in the early fall. There 1s potential for future

agricultural development in this region. Very little hunting pressure was

observed. Recreational boating was associated with salmon fishing.

(2) Habitat Descriptions of General Habitat Study

locations in the Sunshine Reach.

Rustic Wilderness

The R~stic Wilderness study site (Appendix A, Figure 14) is located in an east

bank side channel of the Susitna River. It is located adjacent to a real

estate development of the same name. The dominant vegetation at this site is

spruce-birch forest with alder and willow present where the soil has been dis­

turbed. At high water, 60-70: of the shoreline is densely vegetated. Sub­

strate could not be detennined due to high turbidity. The site was in a

stable area, with no change in habitat noted except the rise and fall of water

levels.

Kashwitna River

The Kashwitna River study site (Appendix A, Figure 15) is located three

miles upstream from Rustic Wilderness, on the east bank of the Susitna River.

The Kashwitna River is a fast flowing, relatively stable meandering glacial

stream. The study site 1s located at the confluence of the stream with the

mainstem Susitna River. Under high discharges. the mouth of the stream
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dhides into two channels separated by a gravel bar and an island. Only the

eMnnel present during low discharges was sampled on a routine basis. Large

deposits of light colored, granular 5dnd were observed deposited at the mouth

of a slough at the upper end of the site and on the bottom half of the gravel

bar separating the high water channels. The channel that was present only

during periods of high discharges har.i bottom substrate of this same sand.

uuring periods of relatively high velocity, parts of the site maintained the

same deposits of large debris throughout the season, providing sources ot

cover. Turbidity and overhanging riparian vegetation also provide sources Of

cover. logs are embedded into the bank of the south side of the island.

These logs protrude into the main channel providing c~ver.

Caswell Creek

This study site (Appendix A, Figure 16) is located on the east bank of the

Susitna River at the confluence of Caswell Creek with the mainstem Susitna

River. The water in this creek is of lake and muskeg origin, resulting in its

brown appearance. The site is characterized by low velocities during high

stage conditions. The creek bottom was covered with silt until late in the

sampling season when the lowered discharges and increased velocities flushed

the s 11 t from the channe1 expos i ng a grave 1 substrate. The banks were

perpendicular to the water surface and slightly undercut on the outside of the

sharp bends. The creek, in the study site, can be characterized as relatively

stable and meandering with ~hrubs on the banks providing cover .
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Slough • West Bank

Three study sites were established in a complex slough system on the west

bank of the Susitna River. and called Slough West Bank. The upper two study

sites were dropped because preliminary investigation detenmined that the lower

sHe would typify the habitat for this area. Little change was observed in

this site (Appendix A. Figure 17) until late sumner/early fall \Ilhen the

lowered discharge of the mainstem permitted a slight backflow of the mainstem

Susitna River water into the slough. A bloom of algae was observed at that

tllne. Due to high turbidity. the substrate was not observable. Probing

indicated the substrate to be primarily silt with some embedded gravel of

undetermined size. During high discharges. overhanging riparian vegetation

provided cover along of both banks.

Sheep Creek Slough

The study site (Appendix A, Figure 18) is located at the confluence of

Sheep Creek Slough and the mainstem Susitna River. Mainstem Susitna River

water is permit~ed through the head of this slough only under extremely high

discharge conditions. Even under these conditions, the influence of mainstem

water on the study site was minimal. Sheep Creek exerted the dominant water

influence on this site for the entire sampling season. The channel bottom was

silt laden throughout the entire sampling season. Overhanging riparian

vegetation provided cov!r along most of the north bank but was less extensive

on the southern bank. Concurrent with the low discharges at the end of the

samp1i ng season. a bui ld up of sand was observed a t the confl uence of the

mainstem Susitna River and the slough.
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Goose Creek 1

On the east side of the Susitna River. approximately six miles upstream from

the mouth of Sheep Creek Slough, a study site (Appendix A, Figure 19) was

estab1i shed at the mouth of Goose Creek. Approx ima te ly 1-2 m; 1es ups tream

from the mouth of Goose Creek, a branch from Sheep Creek enters Goose Creek.

This results in the water at the mouth of Guose Creek to be a mixture of the

two water sources. Early in the sampling season a wedge of sand entered the

top of the site. The sand progressed rapidly downstream to cover the creek

bottom over the entire site. The lowered discharges and increased velocities

at the end of the season flushed the sand exposing a gravel substrate. The

mouth of the creek was stable in most respects.

Goose Creek 2

A second study site (Appendix A, Figure 20) on Goose Creek is located

approximately one mile north of the main mouth of Goose Creek. This site is

located at the confluence of the mouth of a small braided channel off Goose

Creek and a mainstem Susitna River slough. The creek substrate consists of

sand, which was deposited by the stream at the head of a large deep pool in

the slough. The stream water was sl ightly turbid for most of the season and

cleared at the end of the sampling season. The slough was turbid throughout

most of the sampling season. Once the mainstem Su~itna River stage dropped at

the head of the slough, a gravel bar at the hei\d of the slough blocked the

flow of mainstem Susitna River water entering the slough, allowing the slough
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• to clear. At the end of the sampling season, the mouth of the slough had a

riffl e zone pass i 09 1ess than 5ill; inches of 'lola ter. Cover in

the stream section is limited to riparian vegetation and a small amount of

debris. Cover in the slough is limited to a debris jam at the junction of the

stream and the slough. a deep pool and a few boulders. No significant change

in the structure of the site was noted throughout the sampling season.

Mainstem • West Bank

~lainstem - West Bank is located 1.5 miles north of Goose 2, on the west bank

of the Susitna River. This study site (Appendix A, Figure 21) is located

at the lower end of a complex slough system that is approximately two miles in

length and 0.5 mile wide. including the islands and channels. The site was

• turbid until it cleared toward the end of the sampling seaso:, when the dis­

charge of the Sus itna River dropped, dewateri ng the head of the slough. A

gravel bar that divided the upper half of the site was SUbmerged as the

discharge increased. Thin ice and low discharges were observed at the end of

the sampl1ng season. Overhanging riparian vegetation was present along most

of the banks during h1gh discharges. As the discharges decrea~edt the

vegetation provided cover only along the deeper west bank. At this time the

bottom was lOO~ gravel over most of the site.

Montana Creek

Two and a half miles north of the Mainstem-West Bank site, on the east bank of

the Sus1tna River, a study site was established at the mouth of Montana Creek

•
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(Appendix At Figure 22). Tne channel shape and bedload at this site appeared

to be the most dynamic of the sites in the Sunshine reach. The upper three­

fourths of the site was low in turbidity throughout the entire sampling season

while the turbidity of the lower quarter was dependent on the influence of the

Susitna River. The geomorphology of the upper half of the site varied mainly

with the discharge of the creek, while in the lower half the channel and

substrate shifted with the discharge of the Susitna River. Cover types were

diverse at this site. including overhanging riparian vegetation along both

banks. scattered POQ 15. debr1s and i sol ated undercut banks. The types of

habitat avallable in the lower half of the site varied with the level of the

water. The substrate consisted mainly of gravel with some sand present. The

sand was deposited in areas of low velocities and between the gravels of the

bottom.

iii. Talkeetna Reach

{ll General description.

The Ta 1keetna reach (Fi gure 7) encompasses the area along the Sus i tna River

between the Parks Highway Bridge (R.M.) 83.5) and Curry (R.M. 120.7). There

are 11 general habitat evaluation study sites located in the Talkeetna reach

including:
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• StudY Site River Mile GeoQraphi: Code

Mainstem 1 84.0 24IUOSW/IO/DCC

Sunshine Creek 8S.7 24N/OSW/l4/AAB

Birch Creek Slough 88.4 2SN/OSW/::S/DCC

Bf reh Creek 89.2 2SN/05W/::S/A8D

Cache Creek Slough 9S.5 26N/OSW/1S/ADC

Cache Creek 96.0 26N/05W/16/DCB

Whiskers Creek Slough 101.2 26IU05W/03/ADB

Whiskers Creek 101. \ 26N/OSW/D3/AAC

SloU9h 6A 112.3 28H/DSW,13/CAC

lane Creek 113.6 28N/OSW, I2IADD

Mainstem 2 114.4 28H/04W:06/CAS

The Talkeetna reach can be divided into two distinct geomorphological areas;

the upper and lower areas. The confluence of the Susitna. Talkeet,a and

~ Chulitna Rivers separates the upper and lower areas. The Susitna River 1n the

upper area is relatively straight to meandering with minimal braiding The

approximate gradient of the upper area is 8.0 ft./mtle (correspondhlQ to a 175

foot drop in elevation over 22 miles). Typical substrate is gravel, I'ubble

and cobble with lesser quantities of sand, silt and boulders present. The

lower Susitna River portion, by comparison, is moderately braided. Silt is a

major substrate type with gravel and rubble present. The approximate gratHent

over the lower area is 6.7 ft./miles (corresponding to a 100 foot drop in ele­

vation over 15 miles). The approximate gradient of the entire re3ch is 7.4

ft./mile. Vegetation over th':! entire reach is black spruce forest in :el'­

spersed with muskeg bogs, mea1ows, and stands of cottonwood, birch and asp«n •

•
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Jo'c,ess along this reach is limited. In the lower area. public access is

provided by unirnprovec roads into Cache and Sunshine Creeks and boat landings

at the Parks Highway Bridge and Talkeetna. Above Talkeetna, access is limited

to the railroad and other remote transportation means. Year round and

seasonal homesites are located along the entire reach with year round settle­

ments at Talk.~etna. Cache Creek (R.M. 96.0) and Chase. Recreational uses of

the river along this reach include hunting. fishing, boating, hiking and

camping.

(2) Description of general habitat study 1:lcations

in the Talkeetna Reach.

Hainstem 1

Mainstem 1 (Appendix A. Flgure 23) is located at the confluence of

Sunshine Slough with the mainstem Susitna River. The mainstem Susitna River

has a major influence on the overall chemical and physical nature of the site.

The study site is a deep (15-25 feet) back eddy pool type habitat. Samp1i ng

gear placement, was both on the steep east bank and an adjacent island. The

substrate of the east bank is characterized by sand and silt interspersed with

large boulders. Cover is provided along the steep bank by fallen and

overhanging trees. The ·sland is predominantly silt. Shrubs occur above the

high water line and grasses provide cover along the gently sloping banks.
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Sunshine Creek

The mouth of Sunshine Creek is located at two distinct sites depending on the

st.:'::!p of Sunshine Slough (Appendix A, Figure 24). Since the mouth of the

creek. is the study site. two separate study at't!as are located at this general

habitat evaluation study 51te. Under high discharge conditions. the mouth of

Sunshine Creek 15 at an upper site. The upper area is a creek/slough

confluence system. The channel is relatively uniform in CI"OSS section

containing gravel and rubble overladen by 4-12 inches of silt and sand. Cover

is provided along the sloping banks by overhanging trees and shn:bs with

submerged vegebttion present. All sampling gear placement was along the

northwest bank. The lower area is a slough/creek system that is predominately

influenced by Sunshine Creek during low discharge conditions and becomes a

branch of Sunshine Slough under high discharge conditions. This area is

sampled as the mouth of Sunshine Creek during periods of low discharge. The

stream at the lower area has a partially silted channel with gravel and rubble

present. Cover is provided along steep banks by overhanging ard fallen trees.

The channel is partially obstructed by several log and debris jams.

Birch Creek Slough

The study site (Appendb'. A, Figure 25) is located at the confluence of

Birch Creek Slough and the mainstem Susitna River. The primary influence on

this slough at the mouth ultimately depends on the stage of the mainstem

Susitna River at the head of Birch Creek Slough. During periods of low

mainstem Susitna River discharge. little or no flow passes through the head of

the slough. causing the primary influence of the slough at the lOOuth to be•
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dependent on Birch Creek. Under these conditions the water in the slough is

clear. Curing periods of high mainstem Susitna River discharge. fl'Jw enters

at the head of the slough. Under these conditions, the primary influence on

the slough at the mouth ;s dependent on the malnstem Susitna River. The

slough in the study site has a relatively unifonn channel containing gravel

and rubble as substrate overladen by 6·12 inches of silt. Cover is provided

along steep banks by overhanging and fa'len trees.

Birch Creek

The study site (Appendix A, Figure 26) is located at the confluence of

Birch Creek and BirCh Creek Slough. Under periods of high discharge. the site

is a pool type habitat. Cover is provided along sloping banks by overhanging

trees and shrubs and submerged vegetation. Under periodS of low discharge,

e riffles form in addi~ion to the pools. The typical substrate ,in the study

area is gravel and rubble· with sand and silt present. A seasonally used cabin

is located at the mouth of the creek.

Cache Creek Slough

\
The study site (Appendix A. Figure 27) is located at the confluence of

Cache Creek Slough and the mainstem Susitna River. Due to the proximity of

the site to the confluence of the Chulitna and Susitna Rivers (so that

complete mixing of the rivers has not yet occurred) and its west bank

location. the site is heavily influenced by the Chulitna River. The slough in

the study site is braided with sand and silt bars present. Sand and silt are

the major substrate types. Except during periods of very low discharge, at
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which times the slough runs clear, the study area is primarl1y influenced by

slough water. Cover is provided along sloping banks oy fallen and overhanging

trees and areas of submerged vegetation.

Cache Creek

The stUdy site is (Appendix A. Figure 28) located at the confluence of

Cache Creek and Cache Creek Slough. The portion of the creek in the study

site has low flows. As a result. the dissolved oxygen levels fall below

saturation during the latter part of the salmon spawning runs. In addition,

specific conductances sharply rose during the spawning period. Cover is

provided by a broken beaver dam and fallen and overhanging trees along sloping

banks. Typical substrate is gravel and rubble overladen. in most areas, by

6~12 inches of sand and silt.

Whiskers Creek Slough

The study site (Appendix A. Figure 29) is located at the confluence of

Whisker~ Creek Slough and the ma1nstem Susitna River. The primary influence

on this slough depends on the stage of the mainstem Susitna River at the head

of Whiskers Creek Slough. During periods of low mainstem Susitna River

discharge. little to no flow enters the slough. causing the primary influence

of the slough at the mouth to be aependent on Whiskers Creek. Under these

conditions the slougt1 runs clear. During periods .)f high mainstem Susitna

RivPl· discharge. flow is penni tted tt1rough the slough. Under these conditions

the primary influence on tt1e slough is dependent on the mainstem Susitna

River. The slough in the study site is wide and shallow with a relatively
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un1fonn cross section. Substrate;s gravel, :"ubble and cobble with boulders

present. Extenshe areas of the bed are covered with silt. Cover along the

sloping banks is limited, except for isolated areas of submerged vegetation.

Whiskers Creek

The study site (Appendix A. Figure 30) 1s located at the confluence of

Whiskers Creek and Whiskers Creek Slough. Whiskers Creek in the study area ;s

a relatively narrow. meandering stream containing many riffles and pools.

Cover is provided along slqing banks by overhanging and fallen trees and

shrubs and areas of submerged vegetation. Typical substrate in the bed is

gravel and rubbla partially silted over in areas. Aquatlc vegetation is

present in the channel .

Slough 6A

The study site (Appendix A. Figure 31) is locateQ at the confluence of

Slough 6A and the mainstem Susitna River. The slough receives very 1ittle

mafnstem Susitna River influence due to a series of beaver dams crisscrossing

the slough between its head and mouth. The slot..gh in the study area is a

relatively quiescent. muskeg influenced system having a relatively deep

uniformly shaped channel. Typical bed substrate is silt interspersed with

boulders. organic debris and aquatic vegetation. Cover is provided along

sloping banks by overhanging trees and shrubs and submerged vegetation,

boulders and debris.
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The study sHe (Appendix A, Figure 32) is located at the confluence of

lane Creek and the mainstem Susitna River. The creek in the study site is

dynamic. constantly undergoing change in bed structure and geomorphology. The

creek is a relatively narrow. shallow, fast running. clearwater stream

containing many pools and riffles. Typical substrate in the creek bed is

grave1. rubb Ie and cobble wi th sand, s i It and bou 1ders present in areas.

Aquatic vegetation is present in the channel. Cover is provided by

overhanginq ~hrubs and trees. submerged vegetation and isolated boulders.

Mainstem 2

The study site (Appendix A. Figure 33) is located on the east bank of the

mainstem Sus1tna River. at the mouth of a side channel. During periods cf low

mainstem Sus1tna River discharge. the head of the side channel dewaters

causing a large backeddy to foMf. in the upper segment of the study area. The

study area ha!= several sand/silt and gravel. rubble and cobble bars. Under

hi gh di scharge condi tions. cover is prav; ded by overhangi ng and fa 11 en trees

along a cutbank. Under low discharge conditions. the entire area contains

gravel. rubble and cobble substrate. with riffle zones present.
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iv. Gold Creek Reach

(1) General description.

The Gold Creek reach (Figure 8) of the Susitna River extends from C:Jrry (R.M.

120.7 - elevation 507.6 feet above MSl) to Portage Crel;!k (R.M. 148.8 ­

elevation 820.9 feet above HSL) and encompasses 28.2 river miles. The river

forms a single main channel although several small is lands and gravel bars

divide the river in areas. Depending on the river stage. 2-3 feet standing

waves are present 1n several places. Substrate varies from silt to bedrock.

with the majority of mainstem shoreline substrate being rubble and cobble.

The major substrate of sloughs and slow water areas is silt. River elevation

drops 313.4 feet in 28.2 river miles corresponding to an approxioate gradient

of 11.1 ft./mile •

In the upper portion of this reach the river flows west. The Danks are steep

thus having good drainage and support a dense spruce hardwood forest. Below

Gold Creek (R.M. 136.7) the river bends to flow south. Vegeta:ion and banks

remain similar.

Four principal tributaries empty into the Susitna River within this reach;

Fourth of July Creek, Gold Creek. Indian River and Portage Creek. They are

generally turbulent and their channels at the Susitna River confluence exhibit

noticeable changes in physical character as discharges vary.

Access to this area is limited. The Alaska Railroad follows the river closely

from Curry to Indian River. The stretch of the Susitna River above Indian
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~iver is accessible only by helicopter or boat. There is an unpaved runway

for landing fixed wing aircraft near the Gold Creek Bridge. A gold dredge 1s

operated on Gold Creek not far above the confluence with the Sus;tna River.

Many of the local residents hunt and fish in this area. Homesites dot the

entire stretch with small year round settlements near Sherman (R.M. 130.8) and

Gold Creek (R.M. 136.7).

Twelve general habitat evaluation sites are located in the Gold Creek reach:

~tudy Site River Hlle Geographic Code

Mainstem Susitna - Curry 120.7 29N/04W/IO/BCD
Susitna Side Channel 121.6 29N/04W/II/BBB
Malnstem Susitna - Gravel Bar 123.8 30N/04W/26/0DD
Slough 8A 125.3 30N/03W/30/BCD

• 4th of July Creek 131.1 30N/03W/03/DAC
SloU9h 10 133.8 3IN/03W/36/AAC
SloU9h II 135.3 3IN/02W/19/0DD
Malnstem Susitna - Inside Bend 136.9 3IN/02W/17/CDA
Indian River 138.6 3IN/02W/09/CDA
Slough 20/Waterfall Creek 140.1 3IN/02W/11/8BC
Malnstem Susitna·Island 146.9 32N/OIW/27/0BC
Portage Creek 148.8 32N/OIW/25/CDB
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(2) Habitat descriptions of general habitat loca­

tions in the Gold Creek Reach.

Mainstem Susitna - Curry (Su-Curry)

The lowest study site within this reach is a mainstem Susitna River eddy

opposite Curry. The study site (Appendix A. Figure 34) is approximately

500 feet upriver from Curry and on the west bank of the Susitna River. Steep

shale strewn banks support dense overhanging alders and wil lows. The lower

portion of the study area consists of large chunks of shale on the west bank

and gravel and rubble on the bar. Due to a bend in the river above the sample

site eddies are constantly fonning. Substrate at the upper portion of the

study site is mainly sand and silt. Bulld up and shifting of sand and silt

occurred. Ground water percolated up from the bed in several of these sandy

areas. ·Water clarity was influenced by the Susitna River. Under low

discharge conditions, when the Susitna River no longer entered the study area

from above. the sample site was reduced to a narrow inlet. Under these con­

ditions, the direction of flow reversed 180°.

Susitna Side Channel (Su-Side Channel)

The study site (Appendix A, Figure 35) in this mainstem Susitna River side

channel/cut bank is located one mile above Curry on the east bank at the

Susitna River. The railroad closely parallels the bank at the lower end of

this site. As floods began eroding the bank (July, 1981), large boulders were

moved in by railroad personnel to stabilize the area. This altered the bank
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• and substrate of the lower 75 feet of the site. Depending on discharge. the

soil CUt bank varied from 1-4 feet high and was undercut in sever,l places.

The bank supported a dense growth of overhang; n9 ferns. heml ad. alder and

willow. SUbStrate varied from soi I and silt to gravel and nJtlble. Many

debris piles and fallen trees occurred along the shoreline and caused numerous

small eddies and slack. water areas. A clear narl'OW SlOllgh empties intc the

n:ainstem from the east bank several yards above the site. Specific conduc­

tance measurements were rarely stable because the clear and turbid waters had

not yet mixed.

Mainstem Susit"a - Gravel Bar (Su-Gravel Bar)

This study sHe (Appendix A. Figure 36), which is located one mile below

Slough BA, is a large. exposed gravel bar at the lower tip of an island that

separates the Susitna River main channel from a side channel. Substrate

within the sample area consists of sand. gravel or combinations thereof.

Sampling occurred on the west side of the gravel bar. The mainstem Susitna

River water is fast flowing with several small eddies along the shore. As

di scharge i ncreased ~ the gravel bar became sUbmerged. Ouri ng these peri ods.

sampling occurred at the lower tip of the aforementioned island. Sampling

gear was placed along a 3-4 foot h~gh cut sand bank. that supported overhanging

alders. Water at this location was shallow and slow moving. SUbstrate was

1DDS san~ and shifted radically in high water. At the upper {east) end of the

bank., ground water percolated up and, when the channel to this site was cut

off by shifting sands. springs were visible. The trapped water was clear

exhibiting relatively high specific conductances and dissolved oxygen levels

below saturation.
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Slough SA

Slough SA (Appendix A, Figure 37) ;s a calm relatively shallow, murky

slough. The substrate is mostly sand except at the upper end of the sample

area where two branches of clear water flow over gravel, rubble and cobble. A

thin silt layer covered the rocks 1n low to medium water levels. The lower

mud banks of the slough are covered with grass and equisetum; further from the

water the banks are covered with dense willows. alders and cottonwoods. The

turbidity of the slough varied with precipitation and the flux of rnainstem

Susitna River water entering at the head of the slough.

4th of July Creek

At 4th of July Creek (Appendix A. Figure 38) sampHng was conducted both

in the creek and in the mainstem Susitna River to a point sao feet below the

mouth. The geomorphology of the creek from the mouth to a point 200 feet

upstream changed radically throughout the sampling season. Deposits of

shifting gravel and rubble in and above the mouth caused drastic rerouting of

creek channels. A large log jam occurred 100 feet above the mouth after the

first heavy rainstorm of the SUmMer. Several deep holes existed in the creek

at the beginning of tl'\e sunmer. After the discharge dropped. the deep holes

were filled by r,ravel. leveling the bed. The substrate of the mainstem,
Susitna River area sampled is mostly gravel and rubble. The banks are fairly

flat and support dense growths of willows. alders. and cottonwoods. Several
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m~nor creek channels empty into the mainstem throughout the study area. The

mainstem water is turbid. but along the shore, water flows clearer due to the

creek's influence immediately upstream.

Slough 10

Slough 10 (A""I!Jendix A. Figure 39') is a deep slow water slough with two

water sources: a clear tributary from the north and a narrow Susitna River

side channel from the northeast. At low wa+.er discharges. the SusHna River

side channel exhibits greatly reduced inflow. The sample area became less

turbid under these conditions. The west bank is steep w~th bedrock outcrops.

The east bank is a large sand and gravel bar that supports a sparse growth of

young willows and alders. The east bank of the clearwater tributary is flat

with dense brush. Substrate varies from sand to silt. When water levels were

in a state of flux, the sand and sflt shifted radically within the site and

became 1ike quick sand. When the discharge dropped, a sand bar (70 x 150

feet) formed at the confluence of the clearwater and silty slough water. From

the sand bar to the upper sample site boundary. specific conductance

measurements were unstable.

Slough 11

Slough 11 (Appendix A. Figures 40) is relatively stable. The west baf\k. 4

- 8 feet high. is fl at and supports a dense growth of alders. The east bank

is 30 feet steep with birch and spruce trees. The lower section of Slough 11

is relat~vely wide. with slow moving water. Substrate is silt.· The upper
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area is narrow and riffled in places. Substrate varies from sand. gravel and

rubble to boulders (10 - 13 inches). As discharges dropped toward the end of

this sampling season a large mud bar fanned across the mouth of the slough and

Susftna River confluence.

Hainstem Susft"a • Inside Bend (Su-Gold)

The inside bend study site (Appendix A. Figure 41) located 0.5 mile above

the Gold Creek Bridge is on a mainstem Susftna island. Sampling occurred on

the lower w~st side of the island. The mainstem Susitna River flowed fast,

deep, and turbid near this site. The shore of the study area Is a raised

sand. gravel. rubble and cobble bank. Under high discharge corditions the

bank was flooded causing shifting of the bank substrate. Under e)tremely low

discharges. a gravel bar surfaced extending across the east charnel of the

Susitna River almost to the east bank.

Indian River

Sampling at Indian River was conduct:. ~om the mouth to a point approximately

500 feet upstream and along the mainst ·" ... itna River 200 feet down'~1ver from

the mouth (Appendix A, Figure 42). n·· ... of Indian River was dynamic,

constantly undergoing change in bed stru... "geomorphology. Deadfall and

debris was deposited on gravel bars throug O~t the area of the mouth depending

on channel routing. Water flowed both deep and fast, and shallow i\nd slow.

Substrate varied from sand to gravel and rubble. Susitna River water below

the Indian River l'1Outh varied in turbidity as the two bodies of water had not

mixed completely.
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Slough 20

Slough 20 (Appendix A, Figure 43) contains diverse habitat. During medium

to high 5u5ft"a River discharges. the mainstem 5u5ftna River feeds the head of

the slough at the upper end Of the study site. A small clearwater tributary

empties into the slough 250 feet from the head of the slough. Also. several

nearby springs feed into the slough. Mi~ay along the slough, Waterfall Creek

empties into it on the southeast bank. The study area contains deep pools.

deep slow moving water. shallow riffles, and water trickling through gravel,

rubble and cobble substrate. Substrates consists of sand, gravel. rubble.

cobble and combinations thereof. Under clearwater conditions, a thin layer of

glacial flour film was visible over the rubble and cobble areas. 80th banks

are vegetated by dense willows and alders or dense cottonwoods and alders .

Bank heights vary from 0-4 feet. 'At the slough mouth, banks consist of sand

gravel and rubble,

Mainstem Sus1tna - Island (Su-Island)

The mainstem Susitna River island study··site (Appendix A. Figure 44)

located two miles below Portage Creek is relatively stable. Both sides of the

western tip of the island were sampled. The island is approximately 400 feet

1n width at the widest point of the study area. During low discharges. the

western tip of the island is a large sand bar. Both north and south banks

contain rubble and cobble. Vegetation on the island consists of dense stands
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of alders. Although both mainstem Susitna River channels flow relatively

fast, deep, wide and turbid. during low d;scha~es the south channel oppeared

to be the main channel.

Portage Creek

Portage Creek (Appendix A, Figure 45) is the uppennost gener:sl habitat

evaluation study site sampled within thi~ reach. Study area extends 475 feet

upstream fro;, the creek mouth, 380 feet down the Susftna from the creek mouth,

and 100 feet up the Susft"a from the creek mouth. The creek width at the

mouth is approximately 250 feet in medium to high discharges. The relatively

high steep banks are densely vegetated with birch and alder. The creek

occupies one channel until it reaches two main bars that are present at the

mouth. Depending on the discharge of the creek, the two bars spl1t into

several smaller bars causing a de ita to form. Substrate shifted as the

geomorphology of the mouth changed. The 'substrate is composed of gravel in

the mainstem and near the mouth, and rubble and cobble in the creek and on the

highest part of the bars. The creek in the study area is rapid. clear, and

relatively deep (3 - 5 feet). Mainstem Susitna River water flow above the

creek forms a turbid eddy. Mainstem Susitna River water below U'le mouth does

not yet mix with the creek water. causing variable turbidities.

(3) Special studies· helicopter surveys of Indian

Rber and Portage Creek.

Three sites each along the upper Indian River and upper Portage Creek were

sampled for general habitat evaluation studies. Sampling was conducted via
•
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helicopter in early June, late August. and early October 1981. Sampling was

not conducted in July and August due to bad weattJ~r conditions. Sites I and

II (the lower of the III sites) of both tributaries remained at the same

locations during each sample period. Sites IlIon both Indian River and

Portage Creek were relocated after the initial sampling period.

Tributary miles and geographical codes of sampling locations are sh,*" in

Table 4.

Table 4. Special study sites in the Gold Creek reach.

TRIBUTARY
HABITAT LOCATION MILE GEOGRAPH[CAL CODE

Indian River• Site I 2.7 32N 02W 2B DOC

Indian River
Site II 7.2 32N 02W II OCC

Indian River
Site II[ - June 19BI l3.S 33N OIW 27 OCC
Site [II - AU9. &Oct. 19BI 12.0 32N OIW 04 BAB

Portage Creek
. Site I 4.S 32N OlE OB CBA

Portage Creek
Si te II 9.2 33N OlE 26 DOC

Portage Creek a 22NcOBW 34 OCCSite III - June 1981 IS.6bSite [II - Au9. &Oct. 19BI IS .5 22NcOBW 2B BAB

a East Fork
b North forkc Fairbanks Meridian
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Indian I

Site I is the lowest of the three sample sites on the upper Indian River. The

river in the lower 400 feet of this site forms a single channel. Th~ river in

the upper 400 feet contains two small gravel bars that become bank extensions

under low discharge conditions. This shallow clearwater river flows fast over

a gravel. rubble and cobble substrate. The east bank is steep and densely

vegetated with spruce. birch, and cottonwood. The west bank ;s flat with

similar vegetation. A small side channel (approximately 12 feet in width)

rejoins the main channel at the lower site boundary. Thh channel was dry

when the site was visited in October.

Indian II

Indian River at site II forms a single. Shallow channel with fast flowing

clearwater over a rubble and cobble substrate. A bar (approximately 100 feet

in length) divides the channel midway up the site. A small creek empties into

the river at the east bank above the bar. Both river banks are densely

populated with overhanging willows and alders. During low discharges, riffles

appeared along this stretch of the river.

Indian III

The June location of site III differed from the August and October location.

When sampling in August and October, the June study site could not be located.
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Thus a new representative site Wa" established nearby. At the latter site.

the channel 1s braided and meandering. Both banks are low and vegetated.

Mid-channel bars lack vegetation. but have debris pile ups. Substrate is

gravel and rubble. At the upper end of the site, slow water from an upstream

beaver dam empties into the river. This water source 1s clear with a

red-brown tint. Substrate in this area 1s silt of a non-glacial origin.

Fallen trees and brush .piles are scattered along the mud banks of the ~low

water area.

Portage Creek

The lowest site (I) on Portage Creek has two side channels to the east of the

matn channel. In the main channel and nearest side channel, water is fast

flowing. The substrate consists of rubble and cobble. The farthest of the
.

channels has slow moving water with several clear pools. This channel

appeared to have been dammed below the study site by beaver. Banks are low 1n

relief with dense brush.

Portage Creek II

Portage. Creek at site II has a fairly straight, main channel with two side

channels present. Flows are fast and unifonn over a rubble and cobble

substrate. Low discharges in October dewatered the middle channel. The

depths of the east channel varied from three feet to less than a foot. Banks

are steep with bedrock outcrops.
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~ Portage Creek III

Site IlIon Portage Creek was the uppermost site sampled on this tributary,

Because of a waterfall below the original site III. the site was relocated

from the east fork to the north fork. of Portage Creek. The latter site III

includes two small side channels; one on either side of the main channel.

Substrate is predominantly gravel. rubble and cobble. Small pools in the west

channel contain some sand substrate. Willow and alder provide bank. cover.

v. Impoundment Reach

(1) General description.

•

•

The upper Susitna River from Devil Canyon to the Oshetna River is a remote

wilderness area of high aesthetic and recreational value. Mountainous terrain

dominates the area with elevations ranging from 1000 feet near the basin floor

of Devil Canyon to over 6000 feet on various mountain peaks in the area. The

landscape varies from treeless alpine tundra at higher elevations to low lying

areas dominated by black spruce interspersed with muskeg bogs. Occasional

stands of cottonwood, birch and aspen are often found throughout the area,

especially at lower elevations. Access to the area is limited mostly to

aircraft. However, portions are also accessible by boat on the Susitna River

launched at the Denali Highway Bridge. Kayakers have been known to f10at this

entire reach through Devil Canyon.

The water.ihed of the Susitna River above Devil Canyon includes several major

tributaries of glacial origin. These streams carry a heavy load of glacial
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flour during ice-free months. There are also many smaller tributaries which

normally run clear year round. The Susitna River from Devil Canyon to the

Oshetna River can be divided into two distinct geomorphological regions:

Portage Creek to Fog Creek and Fog Creek to Oshet"a River. The river between

Portage Creek and Fog Creek forms one channel which lies in a deep valley

along most of this route. The average gradient is a~proximately 20 ft./mile.

From Fog Creek to the Oshet"a River the channel is wider and often splits into

two or more channels with an average gradient of approximately 12 ft./mile.

According to a 1971 report by the Alaska District of the Army Corps of

Engine~s updated by Terrestrial Environmental Services (Schmidt 1981) the two

proposed impoundments in this area would inundate approximately 80 miles of

the main river with a total surface area of about 50.500 acres. This would

include that portion of the Susitna River from the proposed Devil Canyon dam

site (R.M. 152.0) to a point approximately four miles upstream from the

Oshetna River (R.M. 231.0). The proposed Devil Canyon dam would create an

impoundment 28 miles long with a maxinl.lm surface elevation of 1455 feet HSl

and a surface area of 7.550 acres. The proposed Watana Dam (R.M~ 182.0) would

create an impoundment that would extend for 54 miles and cover 43,000 acres.

It will have a maximum surface elevation of 2215 feet MSl.

Due to the inaccessibility of the Devil Canyon area. and the lack of suitable

fisheries habitat. the study area was limited to that section of the Susitna

River from Fog Creek to the Oshetna River. Eight habitat locations were

chosen within this area for general habitat evaluation studies. These sites

were located on the eight major tributaries in the proposed impoundment area.
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The selection of these sites was based on preliminary studies done in 1977 by

the Alaska Department of Fish and Game for the U.S. Fish and Wildlife Service

(ADF&G. 1977). These general habitat evaluation study sites, along with their

respective river mile and geographic code are presented in Table 5.

All study sites within the impoundment reach are 500 feet in length with

alternating 500 foot non·study areas in be~een (Figure 10). The initial site

at a general habitat evaluation location 1s always located at the mouth of a

particular tributary and successive sites are numbered upstream to a point not

exceeding 4500 feet. This procedure essentially covers the lower mile of each

tributary. In most cases there are a maximum of five study sites within each

general habitat evaluation location. However. in some areas it was not

possible or necessary to have the maximum nunber of sites. In these cases

fewer sites were utilized.

Study sites were sampled on a monthly basis. However. various log'!~tical

problems and adverse weather sometimes interfered with this schedule. In

addition to the regular sites listed in Table 5, Sally lake was sampled for

basic water quality data one time over the course of this season. This data

is presented in Appendix 8.

Access to all general habitat evaluation locations required initial helicopter

support. Where possible. rafts were used to gain access between areas.

Individ~al study sites were reached by hiking upstream from the mouth of each

tributary. Remote areas in the upper sections of selected streams also

required helicopter support.
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* of
Stream

* of Miles
River Study Elevation To Be

Habitat Location Mile Sites At Mouth Inur.dated Gegraphic Code

*Fog Creek 173.9 3 1380 0.7 31M 04E 16 DBB

*Tsusena Creek 17B.9 1 1460 mouth.only 32M D4E 36 ADB

Deadman Creek 1B3.4 2 1510 2.3 32M OSE 26 COB

Watana Creek 190.4 5 1590 9.0 32M D6E 25 eeA

Kosina Creek 202.4 5 1690 4.0 JIN 08£ 1~ BAS

Jay Creek 203.9 5 1710 3.0 31M OBE 13 Bee

Goose Creek 224.9 5 2030 1.5 3nM llE 32 DBe

Oshetna River 226.9 5 2050 2.0 30M llE 34 ceo

* Fog and Tsusena creeks are located in Devil Canyon impoundment. Remaining
six tributaries are in Watana impoundment.
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Figure 10. Sampling design useo·jA the Impoundment study reach.
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(2) Descriptions of general habitat study locations

1n the Impoundment Reach.

Fog Creek

Fog Creek is located at river mile 173.9 on the south side of the Susitna

River and 1s approximately 23 miles upstream from the proposed Devil (;anyon

Dam. The stream would be inundated to a point approximately 0.7 miles up­

stream by the proposed impoundment. Three stUdy sites {Appendix At

Figures 46-48} were established in the lower 2500 feet of the stream.

This cleaNater stream 1s relatively narrow and shallow with widths ranging

from 50-75 feet and average depths of 1·2 feet. The stream habitat is

predominant1y riffle with few pools and little cover present. Substrate

consists mostly of rubble and cobble. Most of the study area consists of one

stable channel except for the lower 500 feet where it becomes braided. During

periods of high discharge. many backwater areas were present. The stream

channel at the mouth was dynamic during the sea~on due to tne fluctuating

discharges of both the Susl:na River and Fog Creek.

Tsusena Creek

Tsusena Creek is located at river mile 178.9 on the north side of the Susitna

River and lies approximately 28 miles upstream from the proposed Devil Canyon

Dam. Only the mouth of this stream will be affected by the proposed impound•
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ment since it lies near the projected Devils Canyon impoundment elevation of

1455 feet. Therefore. only one study site (Appendix AI Figure 49) was

established at this location.

The study site consists of a split channel with two distinct habitat types.

The east channel is a wide fast flowing section approximat!ly 100 feet wide

with average depths of 2-4 feet. This section 1s characterized by riffles and

whitewater areas with no prominent pools or cover available. Substrate

consisted of cobble and large boulders. The west channel was between 25·50

feet wide ",ith average depth of 1-2 feet. This channel consisted of alter­

nating pool/riffle areas with S~ cover available along the bank. SUbstrates

consisted of gravel and rubble. 80th stream channels ';lere stable and the

water remained extremely clear despite heavy rains during the sUlTIJler. The

split channel resulted in the formation of two mouths with a large gravel bar

separating them. This area was dynamic throughout the season and was often

inundated by the high water of the Susitna.

Deadman Creek

Deadman Creek is located at river mile 183.4 on the north side of the Susitna

River and lies approximately 1.0 mile upstream from the proposed Watana Dam.

Approximately 2.3 stream miles would be inundated by the proposed impoundment.

Because of a deep canyon and large waterfall past the first half mile. access

to this area was limited and orly two study sites (Appendix A. Figures

50-51) were established in the firs~ 1500 feet of stream•
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The study area of Deadman Creek 1s an extremely fast and turbulent whitewater

area with a relatively steep gradient resulting in few pools and little cover.

A large waterfall. which is presently a barrier to fish migration. is loc~ted

approximately 1.0 mile upstream from the mouth. The stream channel below the

falls is stable and 1s situated in a deep canyon for most of this length.

Channel widths are between 75-100 feet and average depths are 3-5 feet.

Substrates consist mostly of cobble and boulder. Above the falls stream

gradient is not as steep and many pools are present. The proposed impoundment

would inundate the waterfall and allow fish migration between Deadman lake,

approximately 10 miles upstream, and the Susitna River.

Watana Creek

Watana Creek 15 located at river mile 190.4 on the north side of the Susitna

River and is approximately 8 miles upstream from the proposed Watana Dam.

About 9.0 stream miles wtluld be inundated by the proposed impoundment. Five

study sites (Appendix A. Figures 52-56) were established in the lower 4!)00

feet of stream. Due to high water and steep terrain study sites 4 and 5 were

inaccessible after the month of June.

Watana Creek is a shallow meandering stream approximately 40-60 feet wide with

depths averaging 2-3 feet. It has a shallow gradient resulting in a moderate

flow with few pools interspersed between the predominent riffle areas. The

substrate consists mostly of gravel and ru~ble. The water was often turbid

during the summer because of heavy rains and unstable soils present upstream.

The stream channel itself was stable and did not appear to shift except at the
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mouth where a dynamic multi-channel system was present during pe~iods of high

flow. During low discharge periods only one main channel was present at the

mouth.

Kosina Creek

Kosina Creek is located at river mile 202.4 on the south side of the Susitna

River and lies approximately 20.0 miles upstream from the proposed Watana Dam.

About 4.0 stream miles would be inundated by the proposed impoundment. Fiv"

study sites (Appendix A, Figures 57-61) were established in the lower 4500

feet of stream.

Kosina Creek is a deep a~d turbulent stream which is predominantly whitewater

interspersed with deep pools and shallower riffle areas which provide excel­

lent fish habitat. Average depths are 3·4 f'et but there are several pools

which exceed 6-8 feet in depth. Substrates consist mostly of sand. large

cobble and boulders. The stream channel is stable and is situated in a narrow

valley with a moderate gradient. It is often braided with total widths

frequently over 200 feet. A split channel resulted in the fonnat1on of two

mouths approximately 150 feet apart with a large tree covered island separ-.

ating them. Tne west channel. which is the larger of the two. is predomi­

nantly whitewater and is about 125 feet wide. The east channel is slow

flowing and shallow with alternating pool/riffle areas.
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Jay Creek

Jay Creek is located at river mile 203.9 on the north side of the Susitna

River and lies approximately 22 miles upstream of the proposed Watana Dam.

About 3.0 stream miles would be inundated by the proposed impoundment. Fi'le

study sites (Appendix At Figures 62-66) were established in the 10'10... 4500

feet of stream.

Jay Creek is a relatively narrow, snallow stream predominantly riffle with a

moderate flow. It is between 40-60 feet wide with depths averaging 1-3 feet.

Substrate consists of gravel. cobble and rubble often embedded in sand.

Although the water is generally clear, unstable soils in upstream areas often

result in landslides which can change the wat~r to a turbid condition within

minutes. The stream channel itself 15 stable. The channel splits about 100

feet from the Susitna resulting in two distinct mouths. These mouths are

influenced by the changing water level of the Susitna but the effects are

minimal.

Goose Creek

Goose Creek is located at river mile 224.9 on the south side of the Susitna

River and lies approximately 43 miles upstream from the proposed Watana Dam.

About 1.5 stream miles would be inundated by the proposed impoundment. Five

study sites (Appendix AI Figures 67·71) we~ established in the lower 4500

feet of stream.
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Goose Creek is a narrow, shallow stream approximately 40·60 feet wide with

average depths of 2-3 feet. The habitat is predominantly riffle with a

moderate flow and few pools. Substrate consists of rUbble, cobble and

boulders often embedded in sand. The stream channel and banks are stable and

the water usually remains clear even during periods of moderate rains. The

discharge of Goose Creek would fluctuate considerably with a significant

amount of rainfall and this would often result in a braided enannel at the

mouth. The mouth was also influenced significantly by the water level of the

Susitna River. Ourin~ periods of high discharge. large amounts of silt and

sand were deposited at the mouth only to be washed away by the waters of Goose

Creek after the water level of the Susitna had receded.

Oshetna Ri ver

The Oshetna River is located at river mile 226.9 on the south side of the

Susitna River and lies !pproximately 45 miles upstream from the proposed

Watana Dam. About 2.0 stream miles would be inundated by the proposed

tmpoundment. Five study sites (Appendix A, Figures 72-76) were

established in the lower 4500 feet of stream.

The Ushetna River is a large. meandering stream approximately 100-125 feet

wide with average depths of 3-5 feet. Strp.amflow is slow to moderate with

alternating pool/riffle areas which provide excellent fish habitat. Substrate

consists mostly of rubble and cobble with some large boulders. The stream

channel is stable throughout the study area and contains many large gravel

bars. This stream is partially under glacial influence and the water was

often turbid even during periods of dry weather.

-73-



•

DRAFT

b. General Habitat Evaluation St~dy Site Physiochemical Data

Dissolved oxygen. pH. water a;1d air temperatures, turbidity and specific

conductance were measured twice monthly at each general habitat evaluation

study site, except in the Impoundment reach, where these parameters were

measured ~nthly. The data are presented for each site in a graphical fonmat

versus specific points in time (Figures 11-93). The data are also presented

in tabular fonm in Appendix B.

c. Thenmograph Data

Water temperature data were continua'ly recorded at 29 sites in the study area

(Figure 94. Table 6) using Ryan Model J 90 day thennographs. The data were

converted into daily means, calculated as the mean of twelve. two hour point

temperatures. The temperature data for each thermograph site are presented as

a function of time (Figures 95-117. Appendix C, Tables 1-23).

d. Stage Data

Stage data were collected at three AA fishwheel sites and each lower river

general habitat evaluation study site (Figure 94. Table 7). Data collected at

fishwheel sites are presented in Fi9ures 118-121 and Appendix O. Tables 1-4.

Data collected at relatively stable general habitat evaluatio~ study sites are

listed in Appendix O.
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for lower Delta Islands
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•

>- E 309
t c
> -;= ~ 206
0",
::> E
o 0 103
Z ­0.2
O.S 0 • • • • • •

•

14
cwz
> W~ 11-'co­
0>°(1)(,5
210
c

5

• • • • • •

•

,\,

'",

12.0

9.5
:I:
Q

7.0

•. 5

•
•

~ 21,

::>
a:~ ...... 14
~a::O
; ~ ~ 1

:l'
w
I- 0

• • • •
•

•

>
!::~
c::>
-I­m z
~~
I-

'00

200.

'00

o • • • • • •

w ,

~
t- ..... 25

0:<0
-0:
<l(W~14..

:l'
~ 3.

•

• • • •

~-I,,~~--'--~v~;:"-~o ]J--~' ~f
"",')):':i l',.~':i

...... ~. v «.' V «.' v «.' v

..,,' I': ' ~ ~ , , ~ I
...'" ....v~,;)+}.:J ii vO .;§~ <t,'< ~
.... .. ':i • • ,.. 'f" ':i ':i

..... ~. V " " <0:,.' y' <c.' ,,.

SAMPLING PEAIOD

Figure 22. Physiochemical parameters versus time (Hay-September. 1981)
for Little Willow Creek

(R.M. 50.5,' Geographic Code 20N05W27AAD)
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Figure 23. Physiochemical parameters versus time (Hay-September, 1981)
for Rustic Wilderness

(R.M. 58.1, Geographic Code 21N05W25C8D)
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Figure 24. Physiochemical parameters versus time (Nay-September, 1981)
for Kashw1tna River

(R.M. 61.0, Geographic Code 21N05W13AAA)
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Figure 25. P~4siocnemical parameters versus time (May-September, 1981)
for Caswell Creek

(R.M. 63.0, Geoyraphic Code 21N04W068DD)
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Figure 26. Physiochemical parameters versus time (Hay-September. 1981)
for Slough West Bank

(R.M. 65.6, Geographic Code 22N05W27AOC,
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Figure 28- Physiochemical parameters versus time (May·September. 1981)
for Goose Creek - Site 1

(R.M. 72.0, Geographic Code 23N04W31BBC)
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Figure 29. Physiochemical parameters versus time (MaywSeptember. 1981)
for Goose Creek - Site 2a

(R.M. 73.1, Geographic Code 23N04W30BBB)
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Figure 31. Physiochemlcal parameters versus time (May-September. 1981)
for Mainstem West Bank

(R.M. 74.4, Geographic Code 23N05W13CCO)
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Figure 32. Physiochemical parameters versus t1n~ (May-September. 1981)
for Montana Creek

[R.M. 77.0, Geographic Cnde 2JN04W07ABAj
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Figure 33. Physiochemical parameters versus time (May-September, 1981)
for Mainstem 1

(R.M. 84.0, Geographic Code 24N05W100CC:
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Figure 34., Physiochemical parameters versus time (Hay-September, 1981)
for Sunshine Creek

(R.M. 85.7, Ge.graphic Code 24N05WI4AAB)
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Figure 35. Physiochemical parameters versus time (Hay-September. 1981)
for Birch Creek Slough

(R.M. 88.4, Geographic Code 25N05W250CC)
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Figure 36. Phys;octJemical parameters versus time (Hay-Septell'tler. 1981)
for Bi rell Creek

(R.M. 89.2, Ge09raphic Code 25N05W25ABD)
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Figure j7.. Physiochemical parameters versus time (May-September. 1981)
for Cache Creek Slough

(R.M. 95.5, Ge09raphlc Code 26N05W35AOC)
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Figure 38. Physiochemical parameters versus time (Hay-September. 1981)
for Cache Creek

(R.M. 96.0, Geo9raphic Code 26N05W260CB)
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Figure 39. Physiochemical parameters versus time (Hay-September, 1981)
for Uhiskers Creek Slough

(R.M. 101.2, Geographic Code 26N05W03ADB)
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Figure 40. Physiochemical parameters versus time (May-September. 1981)
for Whiskers Creek

(R.M. 101.4, Geographic Code 26H05W03AAC)
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Figure 41. Physiochemical parameters versus t1n~ (Hay-September. 1981)
for Slough 6A

(R,M. 112.3, Geographic Code 2BNOSWI3CAC)
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Figure 42. Physiochemical parameters versus time (May-September, 1981)
for lane Creek

(R.M. 113.6, Geographic Code 28N05WI2ADD)
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Figure 43. Physiochemical parameters versus time (May-September. 1981)
for Mainstem 2

(R.M. 114.4, Geographic Code 28N04W06CAB)
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Figure 44. Physiochemical parameters versus time (May-Sente~ber. 1981).
for Ma1nstem Sus1tna • Curry (Su-Curry)

(R.M. 120.7. Geographic Code ?9N04W10BCO)
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figure 45. Physiochemical parameters v~rsus time (May-September,
for Susttna Side Channel (Su-Channel)

(R.M. 121.6. Geographic Code 29N04Wl1BBB)
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Figure 46. Physiochemical parameters versus time (May-September. 198)
for Mainstem Sus1tna ~ Gravel Bar bSu-Grav~1 Bar)

(R.M. 123.8. Geographic Code 3 N04W26000)
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Figure 47. Physiochemical parameters versus tin~ (May-September, 1981)
for Slough 8A

(R.M. 125.3, Geographic Code 30N03W308CD)
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Figure 48. Physiochemical paranJet~rs versus time (May-September, 1981)
for Fourth of July Creek

(R.M. 131.1, Geographic Code 30N03W030AC)
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Figure 49. Physiochemical parameters versus time (May-September, 1981)
for Slough 10

(R.M. 133.8. Geographic Code 31N03W36AAC)
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Figure 51. PhysiocheRlical parameters versus·time (May-September. 1981)
for Ha1nstem Sus1tna • Inside Bend (Su-Gold)

(R.M. 136.9, Geographic ~ode 3IN02WI7CDA)
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Figure 52. Physiochemical parmeters versus time (May-September. 1981)
for Indian River

(R.M. 138.6. Geographic Code 31N02W09CDA)



• • •

..... E 309
I:: U>,
t= ~ 206
o~

5 5 103
Z -o .~
0': 0

15
0
WZ
> W 0 12.... "',o >- ~
U) X •
~O"""
0

6

•
~

~

~,

'.0

7.5

~
6.0

'.5

W 21

a:~W...: ...... 14
.... 0: 0
<w.
~ Q....... 7
~
W
.... 0

•

3

27

"
•

••
•

•
W
0:

i2~
0:<0-0:
<~:.. 11

'"W....•••
•

300

o

>-
~ S 200

!5 ~ '00
....

.;. _,-,*, i:)~ ~'" ~..... •§:J .;;,~ <J i,tl.
~T'S~'S"'t'(".,It:J

v 4(,,' v «,' v «,. ,,' ~. v
't"~ i:)~ ,)~ ~'" ~'" v<3 .•:f;) <J ~
~'S'S . . t'1'C;;C;

v 4(,,' ..... 4(" v 1(,' ..... V .....

SAMPLING PEAIOD

figure 53. Physiochemical parameters versus time (May-September. 1981)
for Slough 20

(R.M. 140.1. Geographic Code 31N02W1188C)
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FI9ure 54. Physiochemical parameters versus time (May~September. 1981)
for Hainstem Susitna ~ Island (Su-Island)
(R.M. 146.9, Geographic Code 32ND1W27DBC)
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figure 55. Physiochemical parameters versus time (May-September', 1981)
for Portage Creek

(R.M. 148.8, Geographic Code 32N01W25CD8)
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Figure 56. Physiochemical parameters v~rsus time (May-September, 1981)
for Fog Creek - Site 1

(R.M. 173.9, Ge.graphic C.de 31N04E160BB)
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Figure 57. Physiochemical parameters versus time (May·September. 1981)
for Fog Creek - Site 2

(R.M. 173.9, Geo9raph1c Code 31H04E160BO)
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figure 58. Physiochemical parameters versus time (May·Septe~er, 1981J
for Fog Creek· Site 3

(R.M. 173.9, Geo9r8phtc Code 31N04E160AO)
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Figure 59. Physiochemical parameters versus time (May-September. 1981)
for Ma1nstem Sus1tna 50' upstream of Tsusena River

(R.M. 178.9, Geograph;c Code 32N04E36AD8)
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figure 60. Physiochemical parameters versus ti~ (May·September. 1981)
for Tsusena River - Site 1

(R.M. 178.9, Geo9raphlc Code 3Z~04E36AD8)
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Figure 61. Physiochemical parameters versus time (May-September. 1981)
for Hainstem Susitna 50' upstream of Deadman Creek

(R.M. lC3.4, Ge.graphlc Code 32N05E26CAA)
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Figure 62. Physiochemical parameters versus time (Hay.September. 1981)
for Deadman Creek - Site 1

(R.M. 183.4, Geographic Code 32N05E26COB)



• • •

~

> E 390
!:: u 15
>,

~ Z j_ 0 •I- 0 2'0 ~ lJJ ':212 •0"
::> E 0"0 •
00 150 en ~ E 9 •
Z " S10 ....o .~ •• • 0o E 30 •- 6

'.0 1 UJ 2.

'",. ] • ffi ~ ~ 14 J •X • •Q • .... "'0
6.' < UJ • • • •, ~ Q. ..... 7- ~

N 6.2 UJ
~ I- 0,

"0 30
> UJ

'"I-
'20 ::>

~~
t- .... 20

II; < 0 j • • •
<'" •~- 60 ~ t.. 10

I- ~

0 • • • UJ
I- 0• • • • • • • • . ... "," ",v "," .<3 .. "," ","~~ > > ~ ~ ~~

",v ",'> > ~ ~

SAMPLING PERIOD

Figure 63. Physiochemical parameters versus time (Hay-September, 1981)
for Deadman Creek· Site 2

(R.M. 183.4, Geographic Code 32NOSE26CAA)
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Figure 64. Physiochemical parameters versus time (May-September, 1981)
for Mainstern Sus1tna 50' upstream of Watana Creek

(R.M. 190.4, Geo9raphic Code 32N06E25CCA)
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Figure 65. Physiochemical parameters versus time (Hay.September. 1981)
for Watana Creek - Site 1

(R.H. 190.4, Geographic Code 32H06E25CCA)
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Figure 66. Physiochemical parameters versus time (May-September. 1981)
for Watana Creek - Site 2

(R.M. 190.4, Ge.graphic C.de 32N06E25CAB)
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Figure 67. Physiochemical paran~ters versus time (May-September, 1981)
for Watana Creek - Site 3

(R.M. 190.4, Geographic Code 32N06E25BOC)
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Figure 68. Physiochemical parameters versus time (May-September, 1981)
for Watana Creek ~ Site 4

(VI. 190.4, Geographic Code 32N06E25ACB)
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Figure 69. Physiochemical parameters versus time (Hay-September. 1981)
for Watana Creek - Site 5

(R.M. 190.4, Geo9raphlc C.de 32N06E25ABC)
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Figure 70. PllYs iochemi ca 1 parameters versus t 1me (May-Septentler. 1981)
for Mainstem Susitna 50· upstream of Kos1na Creek

(R.M. 202.4, Geographic Code 31N08E158AB)
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Figure 71. Physiochemical parameters versus time (May-September. 1981)
for kosina Creek - Site 1

lR.M. 202.4, Geographic Code 31N08E15BAB)
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Figure 72. Physiochemical parameters versus time (Hay-Septen~er. 1981)
for Kos1na Creek - Site 2

(R.M. 202.4, Geographic Code 31N08E15BAC)
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Figure 73. Physiochemical parameters versus time (May-September. 1981)
for Kosina Creek· Site 3

(R.M. 202.4, Geographic Code 3IN08EI5BCA)
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Figure 74. Physiochemical parameters versus time (Hay-September. 1981)
for Kosina Creek - Site 4

(R.M. 202.4, Ge.graphic Code 31N08E15CBA)
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Figure 75. Physiochemical parameters versus time (May~SeptetJter. 1981)
for Kostna Creek· Site 5

(R.M. 202.4, GeographIc Code 31N08EI5CCA)
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Figure 76. Physiochemical parameters versus time {May-Septem~r~ 19B1}
for Mainstem Susitna 50' upstream of Jay Creek

(R.M. 203.9, Ge09raphic Code 31N08E138CC)
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Figure 77 Physiochemical parameters versus time (May-September. 1981)
for Jay Creek - Site 1

(R.M. 203.9, Geographic Code 31NOBE13BCC)
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Figure 78. Physiochemical parameters versus time (May-September, 1981)
lor Jay Creek ~ Site 2

(R.M. 203.9, Geo9raphic Code 31N08E13BCA)
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Figure 79. Physiochemical parameters versus t1n~ (May-September, 1981)
for Jay Creek - Site 3

(R.M. 203.9, Geo9raphic Code 31N08E138AC)
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Figure 80. Physiochemical parameters versus time (May-September. 1981)
for Jay Creek - Site 4

(R.M. 203.9, Geographic Code 31H08E138AA)
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Figure 81. Physl0chem1cal parameters versus time (Hay-September. 1981)
for J~y Creek - Site 5

(R.M. 203.9, Geographlc Code 31N08E120C8)



"

,
~

A

'",

I

>-e
t: u
>'- ~
.. 0
u'"::> E
00
Z ~o .~
U E
~

a

~~
~~
::>~..

390

270

150

30

8.0

7.'

8.8

8.2

180

120

80

o

•

•

•

•

•

•

•

•

•

•

•

•

•

,

o
WZ
> ill 012
-'c,'
0>-°U»(E g
~O""

" 8

W 21
a:

a:::>
W !< ...... 14
"a: U
< w •
~ Q. .... 7

::E
w
.. 0

W 30
a:
::> 20.. ~

a:<U-a:
<C:W~10

Q.

"~ 0

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

,

•
~. ","> "'~, .,',

• . ",'.. .'~

SAMPLING PERIOD

",", "'~, ",'"• ",'..

figure 82. Physiochemical parameters versus time (Hay-September,
for Mainstem Sus1tna 50' up~trea~ of Goose Creek

(R.M. 224.9, Geographic Code 30N1IE320BC)
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Figure 83. Phys10chemical parameters versus time (May-September. 1981)
for Goose Creek - Site 1

(R.M. 224.9, Ge09raphlc Code 30NllE32DBC)
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Figure 84. Physiochemical parameters versus time (Hay-September. 1981)
for Goose Creek - Site 2

(R.M. 224.9, Geo9raphic Code 30NIIE32CDA)
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Figure 85. Physiochemical parameters versus time (May-Septelfber. 1981)
for Goose Creek - Site 3

(R.M. 224.9, Geographic Code JONI1EJ2CDC)
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Figure 86. Physiochemical parameters versus time (May-September. 1981)
for Goose Creek - Site 4

(R.M. l24.9, Ge09r.phic Code 29NllE05BBC)
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Figure 87. Physiochemical parameters versus time (Hay-September. 1981)
for Goose Creek - Site 5

(R.M. 224.9, Geo9raphlc Code 29NllE05BCB)
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Figure 88 Physiochemical parameters versus time (Hay-September. 19B1)
for Mainstem Susitna 50' upstream of Oshetna River

(R.M. 226.9, Geographic Code JONllEJ4CCD)
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Figure 89. Physiochemical parameters versus time (May·September. 1981)
for Oshetna River - ~1te 1

(R.M. 226.9, Geographic Code 30NllE34CCO)
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Figure 90. Physiochemical parameters versus time (May-September, 1981)
for Oshetna River - Site 2

(R.M. 226.9, Geo9raphic Code 29NllE03BAB)



, , •

>E '90!:: u
"> ' C_ 0

WZ.... 0. 270 •0<0 > UJ 0121 • •
::J E -'Cl'
C 0.

0><> • •z - 100 • oo)(E g
o .~ • • • ~o""

° E
• c

'0
~ •

8.0 I
W 21

• •
a;

7. ]
• • ::J

1: • ffi ~ .... 14 ~0. .... a;0 •
6.8 '" W •

• •
0 ~ Q. .... 7 • •- 2'
~ 6.2
~

w
0 .... 0

180
'0> w

.... a;

oS 120
~ ....

20 1 •
iii!;; a; "'0 •
gj- 60

;ea; • • •~ ~ 10.... • 2'
0 • • • • w.... 0• • • • • • • • • •, ,," "v ,or> .~ .' ,,"~. , , • ~ "v ,or> <J

~
, , • ~

SAMPLING PERIOD

Figure 91. Physiochemical parameters versus time (May-September, 1981)
for Oshetna River - Site 3

(R.M. 226.9, Geo9raphic Code 29NllE03BAC)
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Figure 92. Physiochemical parameters versus time (Hay-September, 1981)
for Oshetna River - Site 4

(R.M. 226.9, Geo9raphic Code 29NIIE03ACB)
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Figure 93. Physiochemical parameters versus time (May·September, 1981)
for Oshetna River - Site 5

(R.M. 226.9, Ge09raphic Code 29NllE03ACC)
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Fi9ure 95. Water temperature versus time for Alexander Creek (R.M. 10.1. 15N7W05CBC).
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F1~ure 96. Water temperature versus time for the mainstem Susitna River above Alexander
Creek (R.M. 10.1, lSN07WDSCOB).
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F19ure 97. Water temperature versus time for the Yentna River (R.M. 30.1. 17N07W01CAB).
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Figure 98. Water temperature versus time for the mainstem Susitna River above the Ventna
River (R.M. 32.3, 17N06W07COB).
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F1~ure 99. Water temperature versus time for the Deshka River (R.M. 40.6, 19N06W26CBB).
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Figure 100. Water temperature versus time for Uttle Willow Creek (R.M. 50.5. 20N05W23CBC).
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Figure 101. Water temperature versus time for the ma1nstem Susitna River above little
Willow Creek (R.M. 50.5, 2ON05H27BAC).
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Figure 102. Water temperature versus time for the ma1nstem Susitna River ab~ve Kashwftna
River (R.M. 61.2, 21N05W1JABA).
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Figure 103. Water temperature versus time for Montana Creek (R.M. 77.2. 23N04W07AAB).
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Figure 104. Water temperature versus time for the mainstem Susitna River above Montana
Creek (R.M. 77.5, 23N04W06CAA).
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Figure 105. Water temperature versus time for the mainstem Susitna River at the Parks
Hi9hway Bridge (R.M. 83.8. 24N05W15BAO).
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Figure 106. Water temperature versus time for the Talkeetna River (R.M. 97.0, 26NOSW24BOA).
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Figure 107. Water temperature Yers~s time for the Chulitna River (R.M. 98.0. 26N05Wl~OAA).
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Figure 109. Water temperature versus time for the ma1nstem Sus1tna River above Fourth of
July Creek (R.M. 131.3, 3ON03W030AB).
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figure lID. Water temperature versus time for Gold Creek (R.M. 136.8. 31N02W208AA).
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Figure 111. Water temperature versus time for the ma1nstem Susitna River above Gold Creek
(R.M. 136.8, 31N02W20BAA).
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Figure 113. Water temperature versus time for the mainstern Susitna River above Indian
RIver (R.M. 138.7, 31N02W090CB).
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Figure 114. Water temperat~re versus time for Slough 19 (R.M. 140.0. 31Nl1W10DBB).
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Figure 115. Intergravel temperature versus time for Slou!1h 21 (R.M. 142.0, 31NllW02AAA).
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• Table 7. Location of staff gages installed in the Susitna River drainage.
Sunmer 1981.

STAFF RIVER
LOCATION GAGE; IHLE GEOGRAPHIC COOE

Fish Creek YEOllA 7.0 15NOIW21AAC
Alexander Creek Site A YE021B 10. I 15NOIW060CA

YE021A
Alexander Creek Site 8 YE031A 10.1 16N07W32CCB
Alexander Creek Site C YE041A 10.1 16N07W30ACO

YE041B
YE042A

Anderson Creek YE051B 23.B IINOIW29000
YE051A
YE052A

Kroto Slough Mouth YE061A 30.1 IINOIWOIOBC
YE061B
YE061C
YE0610

Mid-Kroto Slough YEOllA 36.3 IBN06WI6BBC
YEOllB
YE072A

Mainstem Slough YEOBIA 31.0 17N06W05CAB

• YEOB2A
YEOB3A
YEOBIB
YEOB2B
YEOB3A

Oeshka River Site A YE091A 40.6 19N06W35BOA
YE091B
YE092A
YE092B

DeshKa River Site B YEIOIA 40.6 I9N06W26BCB
YEIOIB
YEIOIC
YEIOIO

Oeshka River Site C YEIIlA 40.6 I9N06WI4BCA
YEIlIB
YEIl2A

Lower Delta Island YEl21A 44.0 13N05WI9ACB
YEl2,A 44.0 19N05WI9AOC
YEl23A 45.0 19N05WI7BCO
YEl24A 45.0 I9N05WI7BCB

Little Willow Creek YEl31A 50.5 29N05W27AAO
YEl32A 50.5 29N05W23CBC
YEI33A 50.5 29N05W27BAC

Rustic Wilderness SUOIlA 5B.I 21N05W25CBO
SUOIlB
SUOIlC

Kashwi tna River SU021A 61.0 21N05WI3AAA•
-IB3-



• Table 7 (C"ntinued)

ST.\FF RIVER
LOCATION GAGE' MILE GEOCollAPMIC COOE

Caswell Creek SU031A 63.0 21N04W06BOD
SU031B
SU031C

Slough West Bank SU041A 65.6 22N05W27AOC
~U041B

SU041C
Sheep Creek Slough SU051A 66.1 22N04W30BAB

SU051B
Goose Creek 1 SU061A 72.0 23N04W31BBC

SUD61B
Goose Creek 2 SU07lA 73. I 23N04fl30BBB

SU072A
SU073A
SU072B
SU073B
SU073C

Hainstem West Bank SUOBIA 74.4 23N05WI3BCC
SUOBIB
SU081C

Montana Creek SU091A 77 .0 23N04W07ABA
SU092A

• SU093A
Rabideux Creek SUIOIA 83.1 23N05WI6DOA
Mainstem 1 TAOIIA 84.0 24N05WIOOCC

TADIIB
Sunshine Creek TA021A 85.7 24N05W14AA8

TAD21B
Birch Creek Slough TA031A 88.4 25N05W250CC

TAD31B
Birch Creek TA041A 89.2 25N05W25ABO

TA041B
Cache Creek Slough TA051A 95.5 26N05W35AOC

TAD51B
Whiskers Creek Slough TA07lA 10l.2 26N05W03AOB

TA07lB
TAD72A

Whi skers Creek TAOBIA 101.4 26N05WD3AAC
TAOBIB

SloU9h 6A TA091A 112.3 28N05WI3CAC
TA09lB
TAD92A

Lane Creek TAIOIA 113.6 28N05WI2ADD
TAI02A
TAI03A
TAI03B

. TAI03C
TAI04A

Mainstem 2 TAIIIA 114.4 28N04W06CAB• TAIIIB
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Table 7 (Continued)

STAFF RIVER
LOCATION GAGE i MILE GEOGRAPHIC COOE

Ma1nstem Susitna - Curry GCOIlA 120.7 29N04WIOBCD
GCOIlB

Susitna Side Channel GC021A 121.6 29N04WIlBBB
GC021B

Malnstem Susitna - Gravpl Bar GC031A 123.B 30N04W26DDD
GC031B
GC031C

SloU9h BA GC041A 125.3 30N03W30BCO
GC042A

Fourth of July Creek GC051A 131.1 30N03W03DAC
GC051B
GC052A
6C052B

Slough 10 GC061A 133.8 31N03W36AAC
GC061B
GC061C
GC061D

Slough Il GCOllA 135.3 31N02WI9DDD
GC072A
GC07lB

Mainstem Susitna - Inside Bend GCOBIA 136.9 3IN02W17CDA- GC081B
GC08IC

Indian River GC091A 138.6 31N02W09CDA
GC091B
GCOglC
6C091D
GC09ZA
GC092B ,
GCOnC
GC092D

Slough 20 GCIOIA 140.1 31N02WllBBC
GCIOIB
GCIOIC
GCI02A
GCI02B

Mainstem Susit"a - Island GCIIlA 146.9 32NIOW27DBC
GCIl2A
GCIl2B
GCIl2C
GCIl2D

Portage Creek GCI21A 148.8 32NOIW25COB
GCI21B
GCI21C
GCI21D
GCI21E
GCI22A
GC1228
GC122C
GC123A
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.. Table 7 (Continued)

STAFF RIVER
LOCATION GAGE' MILE GEOGRAPHIC COOE

Sunshine Base Camp
Fishwheel EB 1 SBOllA 79.0 24NOSW36BOC

SBOl2A
SBOl2B

Fishwheel EB 2 SB021A 81.0 24NOSW2SBAO
Fishwheel WB 2 SB031A 81.0 24NQSW26BAA
Fishwheel WB 3 S8041A 81.0 24NOSW23CCA

lalkeetna Base Camp
East Bank Sonar TBOllA 101.0 27NOSW2600A
Upper East F1shwheel TB021A 101.0 27NOSW26000
Upper West Fishwheel TB031A 101.0 27NOSW260AC
Lower East Fishwheel TB041A ;01.0 27NOSW3SAAA
Lower West F1shwheel TBOSIA 101.0 27NOSW3SAAB
West Bank Sonar TB061A 101.0 27NOSW2600B

Curry Base
In Front of Camp CBOIlA 120.0 27N04WI60BA

LBOIlB
CBOIlC
CBOllO

Lower East Fishwheel CB021A 120.0 29N04WI60BO
CB021B

West Bank Fishwheel CB031A 120.0 29N04WIOBCC..
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DRAFT

e. Incidental Data

Incidental point specific and general habitat evaluation data were collected

by AA and AH personnel at identified salmon spawning areas, redds and other

special study areas (Appendix H. Tables 1~6). Point specific and general

habitat evaluation data was also collected at known Bering Cisco spawning

areas. The latter of these data are included 1n the Resident an~ Juvenile

Anadromous Fis~erles Seasonal ~ Hydro report.-
f. Point Specific Data

Fishery and the associated point specific velocity, depth and substrate

characteristics recorded by AH and RJ personnel will be included 1n the

February. 1982 Phase I annual report.

B. SELECTED HABITAT EVALUATION

I. Methods

4. Phystochemic.Jl·

Water quality and discharge data were collected on a cooperative basis with

the USGS at five selected habitat evaluJtion ~tudy sites. Sampling wa.s timed

to coincide with other USGS sampling of the mainstem Susitna River at the Gold

·Specific methods are presented in Appendix G.
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Creek. bridge. A sanJ,JUnC] site within each selected habitat evaluation study

site was chosen to ensure that a representative sample would be obtained and

1n an area where the sampling apparatus would operate most efficiently. All

sampling was done accordingly to USGS standard operating procedures. The

following is a brief outline of the sample procedures used. Discharge was

measured using a Price AA or a pygmy flow meter. Five points along the

transect were deter1ned which divide the discharge into 20" increments. At

each of these points a depth integrated sample was taken using a DH-75

sampler. These five samples were then composited using a Nchurn spl1tterN, a

device that thoroughly mixes the samples. Portions were withdrawn and treated

appropriately for shipment to the USGS laboratory in ColoradO for analysis of

nutrients~ sediments, cations and trace metals listed in Table 2. Field

parameters (dissolved oxygen, specific conductance, pH, and temperature) were

measured using a Hydrolab Model 4041 at each of the five sampling points on

the transect. Substrate was categorized as shown in Table 3.

Thenrographs were placed in two sloughs (l9 and 21) to measure surface and

intragravel water temperatures. The intragravel thenrographs were placed in

weighted fry traps and buried approximately one foot into the substrate. The

thenrographs measuring surface water temperature were also placed within

weighted fry traps and placed upon the substrate. Each were secured to the

shore using 1{4 inch wire cable.

b. Surveying Methods

The survey-hydraulic portion of the study consisted primarily of the selection

and surveyi ng of transects within each selected habi tat eva1uation site.
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Transects in the slough were selected to characterize the variety of hydraulic

and instream habitat available. Transects were located at the head (upstream

confluence with the mainstem) and at the mouth (downstream confluence) of each

slough to relate ma1nstem water surface elevation to the sloughs. Transects

were also placed to characterize major control points, pools and riffles.

Transects were marked on each bank with four foot so!ctfons of 1/2 1nch rebar

as head pins. These were driven into the ground leaVing approximately 3

inches above the surface 1n areas on the bank that were, where possible. above

the high water mark. Standard surveying techniques using a Lietz A~l level.

rod, and fiberglass tape, were employed to determine the cross sections,

diagonal and longitudinal distances between each head pin and head pin ele­

vations. The elevations were determined in relation to an ADF&G bench mark

which in tum was tied into an elevation datum previously established by an

R & M Consultants transect bench mark for true elevations. Cross sectional

profiles were plotted for each transect to illustrate the morphology of the

channeL A Topcon OMSl Electronic Distance Measuring system and Raytheon

DE-719-B depth sounder were modified for use with a boat boom suspension

system for surveying deep water and wide river stretches.

Photographs of the substrate were taken along the cross sectional transect

using a grid to identify substrate and its locations in relation to the left

bank head pin. Photographs were labeled and filed for referen,~.

One staff gage was placed in each slough on a transect which exhibited channel

characteristics suitable for accurate discharge measurements. Discharge and

stage were determined in order to begin a period of record from which to
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de\l~ lop stage discharge re latfonshf ps wi th subsequent measurements. Staff

gages were also installed in the lr.ainstem at most study slough locations to

characterize whether slough flow regimes are related to those of the mainstem.

c. Site Selection

The five selected habitat evaluation sites studied are sloughs located along

the Sus1tna River from approximately five miles downstream of Shennan (R.M.

131) to approximately four miles upstream of Indian River (R.M. 138.5). These

sites with their respective river miles and geographic codes are presented

below:

Site River Mile Geographic Code

Slough 8A 12S.S 30N 03W 30 BCO

Slough 9 129.0 30N 03W 16 A8C

Slough 16B 138.0 31N llW 17 ABO

USGS Mainstem Site ~ Gold Creek Bridge 136.7 31N llW 20 8AC

Slough 19 140.0 31N llW 10 OB8

Slough 21 142.0 31N llW 02 AAA

The sites were selected to represent varied types of habitat. water quality

and fishery activities (spawning and rearing), as determined from data

collected by AOF&G (AOF&G, 1974, 1978, 1979), discussions with Acres American

and R &MConsultants personnel, and by a reconnaissance trip in June of 1981

by ADF&G Su-Hydro and uSGS personnel. An additional objective was to select

sites which would characterize the general hydraulic conditions of sloughs in
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the river above the confluence of the Talkeetna River and below Devil l,;anyon .

Table 8 illustrates the parameters chosen in selecting the sites and how each

slough compared.

A comparative analysis of the parameters presented in Table 8 indicates that

each slough 1s relatively unique. An overview of the sites illustrates how

slough SA with a pH range of 7.0-7.5 and a specific conductance of 88-98

contrasted with slough 168 which had a pH range of 6.2-7.2 and a conductivity

of 85 while both were sites of coho and chinook rearing. Slough 19 was

selected due to its relatively high range of specific conductance (140-150).

and its population of sockeye spawners and coho rearing fish. Additional

chinook fry have not been observed in this slough whereas slough 21 (upstream)

and slough 168 (downstream) each supported chinook fry. Slough 9 was selected

because 1t supported high numbers of coho spawners arid numbers of sockeye

(spawners) and few salmonid fry. Slough 21 was chosen being a site of high

numbers of chum spawners with both chinook and coho fry.

2. Findings

a. Site Descriptio~s.

Slough 21 (Appendix A, Figure 77) is a forked, open channel stream approxi­

mately 0.5 miles in length with sloping 5 foot cutbanks. The main source of

water is generated from the mainstem Susitna River except during periods of

low discharge. At low discharge of the mainstem, the slough is fed by a

small, clearwater tributary entering the northeast ch'l.nnel of the slough .
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Table 8. Matrix of parameters used to select the five selected

habitat evaluation study sites.

Chinook Coho Chum Sockeye Chinook Coho
Site RM Habitat Spawning Spawning Spawning Spawning Rearing Rearing pH Cond

8A 125.5 Backwater 0 0 -- -- + + 7.0-7.5 88-98

Open
9 129.0 Channel 0 + H - 0 + 7.0 NfA

Open
168 138.0 Channel 0 0 -- -- + + 6.2-7.2 60-85,-'" Backwater~, 19 140.0 Sprin9 Fed 0 0 -- H 0 + 7.1-7.8 140-150

Open
21 142.0 Channel 0 0 H+ + + + 7.5 NfA

H+ very high
H hi9h
+ present

low
very low

o absent
N/A not ava11eble
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This with ground water percolation maintains water in the main channel and

northeast channel, while the northwest channel is dewatered. The substrate,

from the mouth upstream approximately 750 feet. is composed primarily of silt

sparsely interspersed with graYe~ and cobble. Above this portion in the main

channel and northeast channel the substrate is c~osed of silt, gravel and

rubble. It was in these channels that all spawning activity was observed.

The northeast channel substrate consisted primarily of rubble and cobble

interspersed wtth gravel. No fish were observed spawning in this site here

during the sampling period. The channel was also the first to dewater. The

northeast channel due to the contribution of a small tributary was never

found dewatered nor was the main channel of the slough.

Slough 19 (Appendix A. Figure 78) is a spring fed stream backed up at its

mouth by the Susitna River which forms a pool for approximately half the

sloughs length. The slough is aporoximately 0.2 miles long and has the unique

feature of being completely spring fed. The banks are sloping five foot

cutbanks in the upper portion and generally sloping throughout the lower

portion. The substrate is composed of 100% silt with scant aquatic vegetation

from the ~Jth upstream approximately 200-300 feet. Abo\e this the substrate

is primarily gnvel with a layer of silt ending with COl'ble and rubble near

the head of the slough. Sockeye were observed spawning in the slough. Redds

were loc~ted by noting areas where the fish had fanned the silt to access the

underlyin~ gravel.

Slough 166 (Appendix A, Figure 79) is a free flowing channel approximately 0.4

mile in length consist·ing of steep. cutbanks along the entire length on both

sides which range from 1-5 feet in height. The substrate is fairly homo-
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geneous throughout 9 consisting primarily of gravel and rubble. The main

sources of flow is from the mainstem Susitna River which enters the head of

the slough. During periods of low mainstem discharge. groundwater percolation

contributes most of the water as the head of the slough is dewatered.

isolating the slough from the mainstem influence. Although spawning was not

observed during our surveys, a few chum salmon carcasses were found in de­

waterd areas within the slough.

Slough 9 (Appendix A. Figure 80) is an open water channel approximately 1.2

miles long having sloping six-foot cutbanks and substrate composed of gravel.

rubble and cobble. The main source of water for the slough consists of flow

from the mainstem Susitna River except during periods of low discharge. Two

small tributaries which are located on the northeast and southeast banks

maintain flow in the slough during low discharge periods. They provide the

entire low flow discharge. The northeast tributary is a known site for coho

spawning.

Slough 8A (Appendix A, Figure 81), is approximately 1.8 miles in :<.gth. The

initial 1/4 mile from the mouth upstream is influenced by the mainstem Susitna

River and except during periods of extreme low flows. a backwater area is

created in the slough. Above this the flow is free flowing except for beaver

dams which are located within the middle section of the slough. Slough SA can

be characterized as having sloping six-foot cutbanks and six '"heads" which

contribute flow from the mainstem except for periods of low lMinstem dis­

charge. During those periods. flow is generated through groundwater perco­

lation and release from beaver dams. Sockeye and chum salmon were observed
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spawning in the lower stretches of the slough. Slough 8A was the longest of

the 5 sloughs sampled and exhibited the greatest diversity. Transects were

located only at the Khead~ and mouth of Sloughs 8 and 9 due to their length.

b. Morphometry Data

The survey data included head-pin and cross-section elevations, and longi­

tudinal. diagonal and horizontal distances. Wat~r$ edge locations and head-pin

distances are illustrated in Figures 122-124. Cross-sectional profiles of the

slough mouth and head portion were also plotted (Figures 125-140) to provide a

basis for illustrating the stage requ.ired from the mainstem to provide flow

into the study sites. Head pin and cross section ele¥~tions are presented in

Appendix E.

c. Stage/Discharge Data

Stream discharge and stage measurements were recorded from June to September,

1981. Table 9 illustrates the stage changes versus time and discharge. The

mainstem discharge as determined from the USGS gaging station at Gold Creek is

presented in Appendix F to allow comparison of mainstem and study slough

flows.

-200-



Of

o - HEADPIN

e - BENCH MARK

I - DIRECTION OF FLOW

® - TRANSECT NUMSER

\"'~

"~l ~~ @

"I\~'f G

2'1 nr
"11! ' @

@

95.4
88.9

S1.1

104.4
93.S
90.4
79.5
S3.5
79.0
7Z.1
SZ.S

76.0

gz.3
7S.1

73.9
SZ.J

1!J6;S

56.0
5Z.6
46.5
Z5.5
3.8

S.1

17.1
14.6
Z7.Z
7.3

15.0
25.1
15.0
3.4

Z7.0
30.5

§ z
~ ~

=
w "
!Co~
:::1:1-=
~ ~
~ ~w w
~ ~

Z3.S
ZS.9
13.S

43.3
3Z.5

Zl. 7

26.:!
53.4
4Z.4
Z9.S
IS.6

Z9.1
6S.S

4Z.4
39.1
37.S

dry

15.6
7.4

20.8

35.6
57.5

60.6

J6.Z
15.S

9.4
35.0

49.Z
ZI.S
7.5

JZ.3
7.S

14.0

1

Z
3

4
5
6

7
S

9

10
11.

12.
13'

14­
IS'

16:
17:

•

Figure 122. Waters edge location and head pin distance for Slough 16
(R.M. 139, 31NllW17ABO)'_201_



,

o • HEAOPIN

e - BENCH !lARK

I - OIRECTION OF FLOW
,
ilt> -TRANSECT NUMBER,

~
Q\

~
il::

CD
®

@

G)

®

®

®

®
@

~

,
tjf·9(

\0' ',I ~l• I'
,~~ )t.

i 1J·
I (1

215 1217

Lf
'0; I' 'iO
\ \ 1

14,1 \ 10
t
I,

~

~
~

~

t>
l:l

~

1

2

3

4
5

6

1
8

9

10

8z ~-a. :::!

~o~....
~·lfi

/a:: :x

48,8

.50.0

42.9
15.3
28.8

12.6
1.4

11.0
6.6

t'i-'"
'"i
a.
~

2,4

31.4
)4,2

18,1 .

30,0

9,3
10,8
dry

5,5

3,9

~
~ z­~ a.

'"
~~~
t: t:
~ ~
~ ~

55,5

)4,0

21,5
23,3.
11.6
18,6

11,8

10,1
5,1

•

15-'"
i:i
~

~

106.1

115.4

104,6
51,3
10.4

40,5

36,0

35,2
~.,i.6

16,2

1 'I ~~sca...:
FIgure 123, Waters edge location and head pin dIstance for Slough Ig (R,M, 140, 3INIIW10OBB),



...
N
~

N...
~

>:

'"-

•

WUI~

IWU" llUfI 4Ql

\...
~

•

•"'\

• •
~ I• ! .

~ 11 ~ i. ~ ~ .w ;, ! ..

:- • :... @•

-203-



•
0
0.,

~•••
• 0

••
..

~

.. -
;:

~ ••
• w
• w •
~

·
... .; c

" • • 0 to 0

c c _" Z ~

- .
• 0

0 ;·" 0; .. ..
~

0 ~

• ~ ~O
W III·~ :0

0

" " " '" -.~ Z z •
-£::0

0

• • < C •a: 0

0 ~ .. ~•.. '"~ C 0

C CI 0

•

"••"

:0-----...
•"

~+-..-;;.,i_I~__I
~ ., 0

J.33~ NI HJ.d30

-204-

o..

o

...
<
~

Z
o
N

a:
o
:r

", .
oj!
:::l •
o :..
"'::..
o
III....
o
a:.....
C
Z
o..
o

";Ill
NCI-,
~'"
~'"~O
-a:
~O



• '.
Ll- •••

•••

• •• •; •;
•••
••• ••ft.~ ·. ~-. w.: &: w

~ , •• ..
: .'.; . • zco • •ft

W

"Z
C

• ~• • "ft
0 ;.. ·c .. ·~ • ;• z• 0 ~ ;

ft Q •N • •a: •z ·0 0 ·% z ·• ~ :
• •· ;•

Z ·" •~
0 ·• ~• • =
L
0

•~
;;:

• 0• Z
L

~

0

h-
z

.2
0 "'~NQ-.

.....l I I u·
~'o·• • • ",.· _0• J.33:J ., H.Ld3C
~z

Q

-205-



10.-
W

, W
N IL
e lie" ...."0> Z,

I
:J:.-...
W
0

0

rtI h.ad pin

o high '.ok

lurv.y Da,.
10 Oclob.r. "'" "••a'.,ad

~hI bank

-

I ii' 1'1 iii I i I
o 60 100 160 200 260 300

HORIZONTAL DISTANCE IN FEET
Figure 127.

CROSS-SECTIONAL PROFILE OF SLOUGH SA, TRANSECT #3.
«. vafUcal 1001 aqual. 10 horizon la' I••U



•
0

~
0

< '"•Q
;;
~.. 0•- '"• N

• •
• ... •
• W.. W •- ... .. <

0.. .. •.. 0 :z.- 0 I- 0- N tJ Q

~ • • W w 0
< < _Q

<) en"ii • • 0Q C;; Z '" •.. ~C < •• Q « ,
• !? ·0 0: a

Q Q ~- 0 l- I- •
-CO • '" <J)..

~ - < 0• Q 0.,
.... :z: ..

u« '"... ::> -0 •0 Z •...0 0 en~

N ..
a:: 0
0 w
J: ...

0
...
0

'" 0:

""...
<
Z

• 0
< ;:• 0

" tJ

~
·w

I ~ I ~CO
_I

,,"0 '" 0 ~CO
~ 5,0

.L33.:1 NI H.Ld3Q
._ 0:

~tJ

-207-



•
-

0
0....

0

"-~ c
0

0 '"• :c 0
0

'" -..
~ .. 0- l- •

" w •"- w
'" c. II. 1-

0

" o 0 0 •• c _'" 0 Z ·~ 0 o 0 t- O

'" a- .. <> ~.. 0

0 ~ ~O W 0
0 " 0 W CO -" :c .- 0-- Z 0

CO • z < 0" < 0: •
"0 l- t- 0

'"• ~ tf) < 0
0

C .. -
:I: •.... 0 ~

< ::> ·I- 0 0
0 •
0 Z .. -- 0

.. -
N ..- 0
a: w
0 ..
:z: ..

0 0

'" 0:....
<
Z

" 0
• t-o 0

'" <J

.1.1
'W

I I ~ ..-,
~ ..

0 '" 0 ~ ..
~ 5,0

-0:
1.33.:l NI'Hl.d30 ~<J,

•
-208-



•
~

<•";;
~

~ "".,
~•-••• "• '"~ .. •
.::

... •.. w
~

w •
~ u. <

·
., •

• • z .. •
." " ·

~ • • " ... •
0- "< < • .. w <.)

~ • ~o
0

" • () w
~

~

"
.0 <ll

• -- z z •
• ~

,
" " .. < < •

• 0:
,

-E:"C
... ..

" U) ... •
'" •- c < ••...... % •< '" 2... ::> ·Z 0 •
"

•
0 ...

" <ll -- N -...
a: 0
0 w
:I: ......

" 0

'" 0:.....
<
Z

~ 0
< -• "

...
" <.>- ·w

~ I .!

I
goo-,
~oo

" 00 '" .<ll- 5,0

.L33:1 H.Ld30
-0:

NI ~<.>

-209-



•....
M •• c0..: :.. .. .: ~ ..

.. M •

-eo 0

M
C•'"

••-• •-'"• •a;
~a:.. ­••

:•
'"-

-II-.!-I-......I.. .. ..-
.1.33.:1 HI H.l.d30

-210-

....
"

......

......

....-

....-

....

..

...
W
W...
Z

w
.(,J

Z
<...
(/)

C

-'
<...
Z
o
N

a:
o
:r

­••..
... c
~ :
I- •
0"w •., ­
z •
< •= •
I- ::

< •
.. .!
% •
O.!
~ ­o •.. .
..:;...
o
w.....
o
=Q,..
<
Z
o
I-
o

·w;;;.,
_I
~.,
~.,

~o

2'=
~<.l



M:-0-__.. o
o..
o
'""



o
o
to

••
"•

.1.33:1 NI H.l.d30

-It--=-"-1-....1o .. 0-

­o
o

o

••"".. ;..c
" 0III
.. 0z·< ~
0: ".. -•.. 2
:z: °
" 2:::l •
o :.......
o
III.....
o
0:
Go...
<z
o..
"'11I

::l ..-.~ ..L"
iJ,O
-0:
~"

I­
W
W...
Z

W
(J

Z
0<
­ן

m
c
..J
0<
I­
Z
o
N

a:
o
l:

o

o
o-
o..

o
o..
o..-

o....

"•
~--..
:-

•o••

•
" 0_A

" .D.
~O
o.
~­••

"•"• -= •.. :..:
" c "•••: ..,
ceo

-212-



•
o
o..

•
• 0
~ '" -'! '" •
~ •.. ~.. w •~ w -.. c• · LL. •.. • •~ .. 0 >- ·• • • 0 z '" •" . - . '" ~.. ". ·~ w0 ..

'" 0
~ • • • W ~• • ·.. r.J

z• < •
~ • ~ .. z a: •-EO

, ,.. < >- ..
0

~ •
'" ..- <1> .. •- •• .. -c 0• :: •..

-l OJ "~ < ::> ·!?
~ 0 •. 0 •

0 Z ...
~- 0 '" -...

N 0
a: w
0 ...
:l: ...

0 0

'" a:.....

~~
<
Z
0

0 >-

'"·w

~I
~

I I
<'I",-,
~'"0 -'" 0 ~'"- 5,0
-a:

.L33.::1 NI H.Ld30 ~'"

,
-213-



•

10
I-
W

•
W

N IL- DleU '.nllA Z,
0

:J:
I-...
W
C

0

•

nh.ad pin
a high banll.

8UfUY Dala
e Seplembar, n'll dew.'.rad

•

F I Iii iii I iii I
o 00 100 160 200 260 300

HORIZONTAL DISTANCE IN FEET

Figure 135.
CROBB-BECTIONAl PROFilE OF BLOUGH 18B. TRANBECT #17.

e1 varllcal tool aqual. 10 hor!J.ontal t•• U



•
o
o

"

•
• 0

'" -.. '""! •..... •- w.. w •..- u. c- 0

• · 0 z .. "• ·.. ,. 0.. I- 0

• • '" 4• • 0
C C - . W 0a • • ·- ...

o ~ -,. · U .,..
4 • ~ .. Z z ••. .. • '" < < •

4 4 • ~ N •
• ..... ~ •

-ceo .. 0 l- •
• '" '"c - - 0

• 0 co 0,. -• ;; -' :J:: •.. •· < "..... ::> ·•
0 z 0 •
0 0

... -- co -N ..
!:l: 0

0 ...
1: ...

0 ..
'"

0
~
CL...
<z

• 0
c 0 l-•,. ()....

~
.! I I ill.,-,

~.,

0 '" 0 ~co- ~

.I.33~ HI H.l.d30
-~
~()

•
-215-



o
o
'"

0

'".. -•- I- .!•• w- •w 0

· -•
• • ... ~ •
• A 0 •
~ • 0 z ;• • • • I-

.!! • • -- .. U A

• • • •A · O. W
w 0

~ A • ~. '"•• • • '. 0 Z •
A :< • ~N Z < •
ceo , < a: ,

• •0 l-
I- •

'"- rn CD •- -•
C

:<: ..... C!l .!!
< :::l ·I- 0 •

0 •
0 Z ...- 0 '"

N
...- 0

a: w
• 0 ...
• :t: ...• 0A 0
:< '" a:
!! ......

<
Z

• 0
• l-• 0
A U

~ I:!
,..:w

I ~'"-,
v'"0 .. 0 .",- ;;0

.L33;\ H.Ld30
.- a:

NI ~U

-216-



10
I-
W
W
IL R lall bank,
ZN- - 6~,
:x:
l-
ll.
W
a

0

r1 h.ad pin

o hiGh bank

8"rvew D.'.
15 a.pl.mba,_ 18'1; d••a'.rad

I i r= i I I Iii iii I
o 60 100 160 200 260 300

HORIZONTAL DISTANCE IN FEET
Figure 138.

CROSS-SECTIONAL PROFILE OF SLOUGH 21, TRANGECT + 1.
(1 utile_I foot aqual. 10 horllO:llal haU



•
o
o
'"

v•- 0•
• ., -• « •• !v .....- w < •
" W I •"- u. -0

0 .. ~· 0 z ·• >- 0
A « ~

• A • • 0
0• - . W w1i • .-A Q 0 U (/) •V ~. Z• ~ Z0 ." < •• ,

~ " ~" < a: 0

-EO
, 0 ..... >- •
" .,

A - en 0• -• - 0
A 0 «

• - :I: ..
~

~0 ..J

"-: < ::> ·..... 0 •
0 •
0 Z ..- 0 '"

N ...
0

a: w
0 ..
:I: ...

0 0.,
a:
Q...
<
Z

A 0
• >-• 0
A 0- ·W

~ I ! ~'"~I

a'"0 .,
~'"- ~O

H.l.d30 ""a:.I.33,l NI "'0

•
-218-



• •

rt) h.ad pin

a high banll.

o wata,'. adg.

Survey Da'.
ao Augual. 1881

•

10
I-
W lien bank
W, IL

N- Z~ .- D,
:I:
l-
n.
W
0

0

right bank

I i I 'ii I I=='J I i I I
o 60 100 163 200 260 300

HORIZONTAL DISTANCE IN fEET

Figure 140.
CROSS-SECTIONAL PROFilE OF SLOUGH 21. TRANSECT '# 13.

e1 varU'lat fool aquale 10 horlJ:onh' ' ••n



• Table 9. Selected habitat study hydraulic data .

Slough 8A

6/25/81
7/21/81
9/30/81
10/9/81
10/10/81

Slough
Gage

N/AI
N/A

.56

.53

.52

Mainstem
Gage

N/A
N/A
N/A
N/A
N/A

Slough
Discharge (cfs)

6.36
551.0
2.76
N/A
N/A

Ma~nstem at
Gold Creek

Discharge (cfs)

17,100
40,800

rl/A
10,100
9,700

Mainstem at
SloU9h Mainstem Slough Gold Creek

Slough 9 Gage Gage Discharge (cfs) Discharge (cfs)

6/24/81 N/A N/A 2.86 16,600
7/21/81 N/A N/A 714.0 40,800
9/30/81 .70 N/A 1.46 N/A
10/12/81 .68 N/A N/A 8,160
10/13/81 .69 N/" N/A 7,620• 10/14/81 .70 N/A 3.87-transect 5 7,290
10/14/81 .70 N/A 1.17-transect 3 7,290
10/15/81 .70 N/A N/A 7,440

Mainstem at
Slough Gold Creek

Slough Hainstem Gage Discharge Discharge
Slough 168 Gage A 8 1ilil 1ilil
6/23/81 1.16 1.66 N/A .671 16,500
7/22/81 2.222 1.902 N/A 503.0 35,900
9/9/81 1.10 1.02 N/A .62 14,500
9/10/81 1.10 1.02 N/A N/A 14,200
9/16/81 1.07 .13 N/A 3 N/A 11,300
9/17/81 1.06 .13 1.44 N/A 11,300
9/18/81 1.06 .13 1.26 .56 10 ,800
9/24/81 1.06 N/A 1.16 N/A 10,400
9/27/81 1.03 N/A .52 N/A 8,890
9/28/81 1.03 N/A .46 .325 N/A
9/29/81 1.02 N/A .30 N/A N/A

•
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- rable 9. (Continued)
Mainstem at

Slou9h Gold Creek
Slou9h Mainstem Gage Discharge Discharge

Slough 19 Gage A B .l.illl .l.illl
6/23/81 2.0 N/A N/A .227 16,500

transect 5
7/22/81 3.33+1.29 N/A N/A 0.000 35,900

transect 5
8/5/81 3.33+.9,) 2.76 N/A N/A 32,300
8/25/81 3.33+.56 N/A N/A N/A 28,600
9/6/81 N/A 1.12 15,7:)0
9/15/81 1.16 .54 N/A N/A 11,800
9/18/81 1.10 .34 N/A N/A 10,800
9/24/81 1.10 .28 N/A N/A 10,400
9/25/81 1.10 .24 N/A .29 10,100

transect 1
9/26/81 1.09 .13 N/A .26 9,560

1.713 transect 1
9/27/81 1.07 0.00 N/A 8,890
9/28/81 1.06 N/A N/A N/A N/A
9/29/81 1.07 N/A 1.59 .23 N/A

transect 1
9/29/81 N/A N/A N/A .038 N/A

transect 5- Mainstem at
Slou9h Mainstem Slou9h Gold Creek

Slough 21 Gage Gage Discharge (efs) oi,charge (cf,)

6/23/81 N/A N/A 3.2 near 16,500
transect 8

6/24/81 1.403 2.03 16,600
7/Z2/81 2.05 N/A 142.0 near 35,900

3 transect 10
7/23/81 --- 3 3.3+.2 33,700
8/5/81 2.50 3.0 32 ,300
8/27/81 N/A N/A .56 tributary 24,200
8/27/81 Z.IO-transect SA 24,200
8/27/81 S.I2-transect 7 24,200
9/5/81 N/A N/A 6.3-transect 11 16,000
9/6/81 1.13 1.83 15,700
9/15/81 1.07 .86 11,800
9/17/81 1.06 .76 11,300
9/24/81 1.04 .49 10,400
9/29/81 1.01 N/A .428 near N/A

transect 6
9/29/81 N/A N/A 2.57-transect 11

1 N/A - Data not available.
2 New gage, previous gages were washed o~t.- 3 Two gages were used as the mainstem water level was dropping. Gage B was

located parallel to A but further offshore.
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DRAFT

d. Physiochemical Data

Water Quality

Provisional water quality data for the sloughs for June and July have been

obtained from the USGS. The field paramt!ters are available for the Septerrtler

sampling period. These provisional data ar~ presented in Table 10. Data from

the mainstem at Gold Creek and the rest of the September data are not yet

available thus no analysis has been made.

Thennographs

Two sets of thermographs were installed to obtain surface water and intra­

gravel temperature data. The instruments installed in Slough 19 were removed

by a bear, thus only one set of data was obtained. The data illustrate

diurnal temperature fluctuations. ranging from 4.5 - 8.5°C. of the surface

water and a constant temperature (3.aOC) of the intergravel water. The

intergravel temperatures were consistently 2°C below the lowest temperature in

the surfac~ water (see Figure 141).
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Table 10. USGS provisional water quality data summary

Parameter Date 1 Slough
8A

Slough
g

SloU9h
168

Slough
19

Slough
21

June 15.5 14.2 14.0 o/d3 10.7
July 11.2 10.9 9.0 9.8 11.3
Sept. 3.5 5.6 4.8 1.8 2.4

June 21.0 20.1 old old 23.0
July 16.0 14.0 15.5 old old
Sept. 8.0 7.5 old 3.0 old

June 6.4 2.9 .67 .23 3.2
July 551.0 714 503 .00 142 ,

M
Sept. 2.8 1.5 .32 .04 .43 N

N,
June 140 145 71 146 226
July 117 124 72 127 130
Sept. 135 113 64 150 205

Streamflow (discharge) cfs

Air Temperature °C

*Specific Conductance field
umho/cm

Physical and Field Parameters

·Water Temperature2 ~C

1 Sloughs were sampled on 3 consecutive days in each month as follows:

8A g 168 19 21
June 25 24 23 23 24
July 21 21 22 22 22
Sept 30 30 28 29 29

2 Parameters marked with an * are averages of transect point measurements.

3 nld data not collected

4 .~ analysis not back from USGS lab.
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Table 10 (Continued)

Slough Slough Slough Slough Slo~t
Parameter Date 8A 9 168 19

Specific Conductance lab umho/cm June 153 158 70 143 233
July 1184 124 71 132 132
Sept.

*Dissolved Oxygen mg/1 June 10.8 10.6 10.8 9.4 10.7
July 11.4 11.4 11. 7 10.4 11.3
Sept. 12.1 11.3 11.5 9.5 10.3

·Percent D.O. saturation June 108 103 107 76 98
July 104 105 102 90 105
Sept. 94 93 88 98 76 ,

·pH (field)
~

June 6.9 6.8 6.4 6.5 7.0 N
N

July nld nld nld nld nld ,
Sept. 7.6 7.4 7.1 7.3 7.7

pH (lab) June 7.4 7.5 7.2 7.2 7.6
July 7.6 7.7 7.3 7.0 7.7
Sept.

Alkalinity (field) mg/1 CaC03 June 0 39 24 50 62
July 41 39 24 52 47
Sept. 43 34 26 62 62

Alkalinity (lab) mg/l CaC03 June 47 33 24 52 63
July 41 39 24 52 47
Sept.

Turbidity NTU June .90 .60 .~O .40 .40
July 130 130 43 2.5 150
Sept.

,

• • •



Table 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date 8A g 16B 19 21

Sediments. suspended mg/1 June 1 2 1 1 5
July n/d n/d n/d n/d n/d
Sept. 1 1 1 2 21

Sediments, discharge suspended June .02 .02 .00 .00 .04
tons/day July n/d n/d n/d n/d n/d

Sept.

Solids. residue at l80=C mg/l June B8 100 51 94 137
July 70 75 41 Bl 78
Sept. ,

~

Solids. sum of constituents mg/1 June 93 91 47 90 130 N
N

July 61 68 43 B9 6B ,
Sept.

Solids. dissolved tons/day June 1 0 0 0 1
July 104 145 55 0 29
Sept.

Solids. dissolved tons/acre-foot June 0 0 0 0 0
July 0 0 0 0 0
Sept.

• • •



Table 10 (Conttnued)

Slough Slough Slough Slough Slough
Parameter Date 8A g 168 19 21

Major Constituents

Hl'Irdne~s mg/1 CaC03 June 57 56 32 69 83
July 48 50 30 61 54
Sept.

Hardness, non-carbonate mgil CaC03 June 10 23 8.0 17.0 20
July 7.0 11 6.0 g.O 7.0
Sept.

Bicarbonate. incremental titration June n/d n/d n/d n/d n/d
mg/1 CaC03 July n/d n/d n/d n/d n/d ,

~

Sept. 53 42 32 75 75 N
N,

Carbonate. incremental titration June n/d n/d n/d n/d n/d
mg/1 CaC03 July n/d n/d n/d n/d n/d

Sept. .00 .00 .00 .00 .00

Calcium. dissolved mg/1 June 18 18 10 23 27
July 16 17 10 20 18
Sept.

Magnesium, dissolved mg/1 June 2.8 2.7 1.6 2.7 3.9
July I.g I.g 1.3 2.6 2.1
Sept.

Sodium, dissolved mg/1 June 6.8 8.2 2.5 2.5 12
July 3.0 3.0 1.8 1.8 3.4
Sept.

Sodium, percent "'9/1 June 20 24 14 7 23
July 12 11 11 6 12
Sept.

• • •



Table 10 (Conttnued)

Slough Slough Slough Slough Slough
Parameter Date SA g 168 19 21

Sodium, adsorption ratio June .4 .5 .2 .1 .6
July .2 .2 .1 .1 .2
Sept.

Potassium, dissolved 019/1 June 1.5 1.4 .g 1.0 2.1
July 1.6 1.6 .g 1.6 1.9
Sept.

Chloride, dissolved mg/1 June 9.1 i. 1.3 .g 20
July 2.9 2.9 .9 .6 3.7
Sept.

•
4.7 14

~

Sulfate. dissolved mg/1 June 11 g.O 13 N
N

July 1.0 11 6.0 14 3.1 ,
Sept.

Fluoride, dissolved mg/1 June .0 .1 .1 .1 .1
July .0 .0 .1 .0 .0
Sept.

Silica. dissolved mgll June 9.7 11 10 10 11
July 6.6 6.6 6.2 10 6.6
Sept.

• • •



Table 10 (Continued)

Slough Slough S.lough Slough Slough
Parameter Date 8A 9 168 19 21

Nutrients

Nitrogen, total mg/1 N June I.g I.g .92 2.3 .94
July .76 .79 .75 2.1 .66
Sept.

Nitrogen. total mg/1 N03 June 8.5 8.4 4.1 10 4.2
July 3.4 3.5 3.3 9.3 2.9
Sept.

Nitrogen. dissolved mg/1 N June 1.8 1.6 1.0 1.0 1.0
July nld .68 nld 2.1 .66 ,.,
Sept. -- -- -- -- -- N

N,
Nitrogen, total organic mg/l N June .53 .81 .50 .88 .37

July .40 .54 .31 .45 .44
Sept.

Nitrogen. dissolved organic mg/1 N June .45 .51 .55 .61 .49
July .44 .48 nld .41 .43
Sept.

Nitrogen. dissolved ammonia nog/l N June .070 .110 .100 .100 .090
July .100 .130 .130 .32~ .140
Sept.

Nitrogen, dissolved ammonia June .09 .14 .13 .13 .12
mg/1NH4 July .13 .17 .17 .40 .18

Sept.

Nitrogen. total a~nia mg/1 N June .080 .100 .090 .070 .100
July .150 .180 .150 .260 .130
Sept.

• • •



Table 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date 8A 9 168 Ig 21

Nitrogen. ammonia + dissolved June .52 .62 .65 .72 .58
organics mg/1 N July .54 .61 nld .73 .57

Sept.

Nitrogen, ammonia + total June .Og .30 .00 .23 .00
suspended organics July .01 .11 nld .00 .00
mg/1 N Sept.

Nitrogen, ammonia + total June .61 .92 .59 .95 .47
organics mg/1 N July .55 .72 .46 .71 .57

Sept. ,
Nitrogen, total nitrate and June 1.3 .97 .33 1.3 .47 '"NN

"1 tri te mg/1 N July .21 .07 .29 1.4 .03 ,
Sept.

Nitrogen. dissolved nitrate and June 1.3 .gg .36 1.3 .45
"1 trf te mg/1 N July nld .07 .33 1.5 .Og

Sept.

Phosphorus. total mg/1 p June .050 .010 .010 .010 .010
July .270 .480 .140 .010 .380
Sept.

Phosphorus, total mg/1 P04 June .15 .03 .03 .03 .03
July .83 1.5 .43 .03 1.2
Sept.

Phosphorus. dissolved mg/1 p June .030 .010 .010 .010 .010
July .101 .010 .010 .010 .010
Sept.

Carbon, dissolved organic mg/1 C June I.g 2.1 1.4 1.3 2.0
July 13.0 g.O 3.3 6.2 6.0
Sept.

• • ,



Table 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date SA g 168 19 21

Carbon, total suspended organics June nld .2 nld .2 .2
mg/1 C July .2 .5 .0 .0 .3

Sept.

•o
M
N

o

• , I



T.ble 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date SA 9 16B 19 21

Trace Meta 1s

Arsenic. total ugll As June 1 1 1 2 2
July 2 5 4 1 S
Sept.

Arsenic. total suspended ug/1 As June 0 0 0 1 1
July 0 3 2 1 3
Sept.

Arsenic, dissolved ug/1 AS June 2 1 1 1 1
July 2 2 2 1 2 ,

~

Sept. -- -- -- -- -- ~

N,
Barium, total recoverable ug/1 B. June 0 0 0 0 100

July 200 200 100 100 300
Sept. .

Barium, suspended recoverable June 0 0 0 0 100
ug/1 B. July 200 200 70 50 300

Sept.

Barium. dissolved ug/1 B. June gO 0 0 0 0
July 40 40 30 50 40
Sept.

Cadmium. total recoverable ug/1 Cd June 0 0 2 0 1
July 0 0 0 1 0
Sept.

Cadmium, suspended recoverable June n/d 0 2 0 0
ug/1 July n/d n/d n/d n/d n/d

Sept. n/d

, , I



Table 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date 8A g 16 Ig 21

Cadmium, dissolved ug/1 Cd June 1 0 0 0 5
July 1 1 1 1 1
Sept.

Chromium, total recoverable June 0 10 0 0 0
ug/1 Cr July 30 30 20 20 40

Sept.

Chromium. suspended recoverable June 0 10 0 0 0
ug/1 Cr July 20 20 10 10 30

Sept. ,
N

Chromium. dissolved ug/l Cr June 10 0 0 0 0 ~

N
July 10 10 10 10 10 ,
Sept.

Cobalt, total recoverable June 2 0 0 0 2
ug/1 Co July 5 6 2 0 7

Sept.

Cobalt. suspended recoverable June n/d 0 0 0 1
ug/1 July n/d n/d n/d n/d n/d

Sept. n/d

Cobalt, dissolved ug/1 Co June 3 0 0 0 1
July 3 3 3 3 3
Sept.

Copper, total recoverable June 3 2 4 2 2
ug/1 Cu July 20 23 10 3 23

Sept.

Copper. suspended recoverable June I 1 1 0 0
uq/1 Cu July 12 20 4 0 18

Se~t.

• - ,



Table 10 (Continued)

Slough ·Slough Slough Slough Slough
Parameter Date 8A 9 168 19 21

Copper, dissolved ugl1 Cu June 2 1 3 2 2
July 8 3 6 7 5
Sept.

Iron, total recoverable June 20 40 50 40 60
ugl1 Fe July 13000 16000 5700 220 18000

Sept.

Iron. suspended recoverable June 10 0 0 0 40
ugl1 Fe July 13000 16000 5700 140 18000

Sept. ,
Iron. dissolved U9/1 Fe 10

M
June 60 50 60 20 M

N
July 48 110 52 79 97 ,
Sept.

lead, total recoverable June 0 5 3 3 15
u911 Pb July 3 3 3 3 2

Sept.

lead, suspended recoverable June 0 5 3 3 15
U911 Pb July 0 1 3 2 0

Sept.

lead. dissolved ug/1 ~ June 0 0 0 0 0
July 3 2 0 I 5
Sept.

Manganese. total rec~Jerable June 10 10 10 0 0
U911 Mn July 230 290 100 20 300

Sept.

• • •



Table 10 (Continued)

Slough Slough Slough Slough Slough
Parameter Date 8A 9 168 19 21

Manganese. suspended recoverable June 0 10 10 0 0
ugl1 Mn July 220 280 90 10 290

Sept.

Manganese. dissolved ugjl ~in June 10 0 0 0 0
July 8 10 7 9 8
Sept.

Mercury. total recoverable June .1 .1 .1 .1 .2
ugl1 Hg July .1 .1 .1 .0 .2

Sept. ,
~

Mercury. suspended recoverable June .1 .1 .1 .1 .2 M
N

ugl1 Hg July 0 .1 0 .0 .2 •
Sept.

Mercury. dissolved ug/l Hg June 0 .0 0 .0 .0
July .1 .0 .1 .0 .0
Sept.

Ni cke 1. tota 1 recoverab 1e June 3 2 2 1 6
ugl1 Ni July 14 18 6 2 18

Sept. -- -- --
Nickel, suspended recoverable June 2 2 1 0 1

ugl1 Ni July 12 18 6 0 17
Sept.

Nickel, dissolved ugl1 Nt June 1 0 1 1 5
July 2 0 0 3 I
Sept.

• • •



rable 10 (Continued)

Slough Slough 510ugh Slough SloughParameter Date 8A g 168 19 21

Selenium, total ugll Se June 0 0 0 1 1July 0 0 0 0 0Sept.

Selenium. total suspended ugll Se June 0 0 0 0 1July 0 0 0 0 0Sept.

Selenium, dissolved ugll Se June 0 0 0 1 0July 1 0 0 1 0Sept.
,Silver. total recoverable June 0 0 1 0 0 ~

M
N

ugll Ag July 0 0 0 1 0 ,
Sept.

Silver. suspended recoverable June 0 0 1 0 0ugll Ag July 0 0 0 1 0Sept.

Silver, dissolved ugll Ag June 0 0 0 0 0July 0 0 0 0 0Sept.

Zinc, total recoverable June 20 40 10 10 10ugll Zn July 80 60 20 10 60Sept.

Zfnc, suspended recoverable June 10 30 0 0 10ugll Zn July 80 30 10 0 40Sept.

Zinc. dissolved ugll Zn June 7 10 10 10 0July 4 35 10 10 17Sept.
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• Appendix A Figure 19. Planimetric map for Goose Creek 1 (R.M. 72.0.
Geographic Code 23N04W31BBC).

19



• \
5f(073-1

\

flo""
.v

,
I
\

e Appandix A Figure 20. Planimetric map for Goose Creek 2 (R.tl. 73.1.
Geographic Code 23N04W30BBB).

';. 20



•

•

I

/,
I

Sit"¥/I/ I

~

I

I

/,

h

- (, I• I I
{, Gr6v~1

\
\

~ "-=0
~ '-

Appendix A Figure 21. Planimetric map for Mainstem - West Bank (R.M. 74.4.
Geographi c Code 23N05WI3CCD). 21



"

•

•

-.

:t

J

I

J

/

I

\
\

\
\

.\ppendix A Figure 22. Planimetric map for Montana Creek (R.M. 77.0,
Geographic Code 23N04W07ABA). ,

22



• • • •

TI) i"\RlfS
HI61l""Ay ....
8l'.Ille'

35lf

.-1

P'OW )

J,,
-' ,

"

I···...

STuD)'
/lRfA -

i(
~o~'"
.~ r:

~'...', ~:.~s~:
~tJU ~H..T

,..-- --..,
" ",. ",.. ,"

/'" --.. - _...

t
~ Ttl SlIN5",N€'

Cllif't<

- --- - - -- - - ~.; ~;br-;''; - - - ~J l-</"
Q l'

"TAol16 1AOllA

("''''''00 ."')

-----)

I
I

I
J

I,
,

I
I

/
:;USI1Nn >

RIVER
)

----
Appendix A Figure 23. Planimetric map for Hain,tem I (R.H. 84.0, Geograp~ic Code 24N05WIOOCC).

'"w



• • , •

,

. • ,I :.' • ""1 . " 10\ ,., • ," •
,. .• ~ I' : ." "'!" ." '" . .

. . I' . :'.~' " . .' :'\· ~.' r,.,1 '\""':j: (. I '.'-,,\' .r~
." .}.~I.... :- r.. F!.{~·r"h •.\~
. .1r::~':r ::".\fl ;:,'!.;~j .,.. ,' .;:::~.

. . ·.·.1·· I" .~, •.;' .. t· ~
I···· ... ;'. ~'~";.;:':.;~. ,:::1\'

',,, ,. '••• 1...·' " ". ",'\'":f.
. • . I·," ~ •.,.... . 1"'"~'''''

., . t.1 ~,:,.. '~I!I.~.' • '~I'i)'\J
.r: :{. .'.:':".',.,' ""'lli'l l.}::";:'J1:~r.

.•. .' ~ \.. • ,.11, I '.. ' - ..~t:.\'
, I ...)'.1:, ,·t,· .... , ....\... "'\', .'-,. ".....: ·.r·· ;'1"
....'. /. ':':': ',!~'"'''''' ~I•.. \.• , ... .'. •... ' "lI.:.:I,::a.l.~

:, ·l;:;·,:.::~~::··.'";',(' f7.~~~.·!Z',·J~!I:;
·,··.. ···l. , ~ ·"\"·"'1
~I ~"~"~"I:I!.' r :~.(·~',t"r.::t~J~'~1

· '.. . :·r,t',r.,),.:",iJt1k,t• ~.. • 1.1' .~~ .,~,. , ..
• •• ". ,. II·.. ·' .. • ... ~1 e'

.IM! LlII...",t:iniil.._LJ...i:'Z.1..~~"'
~

,.,';
: :'

.., ~

~ ": I.:. :. '" ........

·... _·e-.l'- .... 11_".,-

_..-.....- .

t-

. I-

I•

• '!':.~~ ,' ..'
9<: .... ,.... .~.. ' .,

j '. 1

I'"
'.

.. ,,." .

I •. I

'7 ':'.:::: ..:".. ...,.~ . " ..
,/ '1-

2.15'

'I•

CAO.~ :;t:lTl9N
1A~~11 ~f .-'I
>rAFf GAlE SI'E

I.,J.... c::=o 0
~

S'J.:L~\IIl'\e:..--'"
S&-0\JUI

"
------ -- [- :: ;,

---
,

, , '/r
,, LDWt'1l

I Sf""}NE

, ,
,'-,

- ,-,

,,

(;~ ~,,~~ I\i'''"­
dll~~

,

Tho1-1 A

II}."
..;ohtr::--r\,
~ 'C-_+- "1WS D~~M..l"lC!

~ NIIT TO ~I\l,.e"

Ir-,,- __
~A

/
,J

-/ t!Y

~" . - - - - - - - - - -s" ' .. _ _ _ _ . _
Cf~4,,~ "~_/ - - - :IT: I ~
}J' ~ ;y:

,I 0 rAOlie.If.

(:, t 1.0
,1 ...,)

~

Appendix A Figure 24. Planimetric map for'Sunshine Creek (R.M. 85.7. Geographic Code 24NO,WI4AA8).



• • , "•
SI.\$THI flo

~ IllveIL

... --- - - - ----

, ..... NO .........,...
I' .... "........

C. A:Ds,s S6'TlIfJ
r",,..... AT SlI\FF
Cft6U lAD3,e

..
\

..~. If''''

o'

,.

i I •

\ ..
, .

•
, ;, . ;. ;... ... ......._ ..._~ .".'1

- - - -'

TO
B/R'"
C~eEJ( .--.,.r...

1
-~--------

'-

,.-------,,,,,,,
,

\\('.\U 1••~IO
•\1 I
1:\U l~O"~

•
•,
•

"I l'I 81«'~ CU&-I(
I ~Ioll

Appendix A Figure 25. Planimetric mop for 8irch Creek Slough (R.M. 88.4, Geographic Code 25N05W250CC).
N
~

._.



, • "
.. •

f.Ot _ ..- i

""------ ......... --------
"'Till>'! AREA 7-

c ROU Si'TIPIJ
T~"P'" ,.,. STAfF
GItCIJ r"D4IB

~

----

.......... '-00­.. ......1,'_

~g

--- .-""./

,
•

1AQIj/6
Cl

-~-

" -10'
8/~(11_

-C~U/f

, ,

,.I

'-- ... -

...._..- ' ..-- ,....,--,,.-,,,-

,
•:

---

..

" .

I •••

"
'"

I
I

r

,# ... --- ...--- .....

,,
...

--

,
:
;.
~ II •

-------,

/

'BIKe/l r"EI<~

JC' S'''''611

-

/

/

N
~

Appendix A Figure 26. Planimetric map for 91rch Creek (R.M. 89.2, Geographic Code 25N05W25ABO),

- .



•

N.rt: rMSI!t ..."u wlIUleb ."4l"

.~ ,, ,

---------------- ~ '.---- , ....=== OTAD$IB - - - - -) '\ --_. ---

'0'" ~;; -l-o

~ , """ - - Tn .......C IDO·.4~)IlT --J '-.) .- - 100.'. SI~T I3I.~ND ,,~:~~!b WI
1 ......... .. ..0 •- - --j/.T - - __, _

- 10 "".Ul!-.p
uEL:t'\

STeIOY Ih-"i ""

""SUSTINA

IlI~CR .........

CAttlE ctCEt{~ I
<",uol1 )

o - r '-ADeN2.. (I,."", . ,
"'" .v _. "\r _ ,(< ~~
. -.<::.~~C3'<jft2 ':l-' <:5J

.....

~

Appendix A Figure 27. Planimetric map for Cache Creek Slough (R.M. 95.5, Geographic Code 26N05W35ADC).



• • ,
•

- -- -
-r-?

.,~

---

, ,
,

5TW"Y ~ R~A "- ;

>
<

< .,,,,J,--;

~\\-;' oIl r
be.~f

t'" ~1l1O\
.\

c.-",E! -
Gf\~e'f"C. ...~.:- -" ,-=:-e.U: ')<!",>",

-r--------..,;---::: - - - ....c.:_---

--~-

~ur;'~A.,t~·
~.

- - -- -

(' olirAlC\'\(cJ i",
t,.C'IolS,

-------

I ....... l'I·..~"~f. re:===
---."...... I ~. j ~. SILT :7<ll Ga......

III 'UI.'''-

- -_.-- ----- --- ---------
:-::----::--::-::-~-'- ---

·.., ..._- .-.....­o. ". "..
.. 'ow,

. ·• .
•

... ., ,
• • ;,

fj
C:Ao~~ JE(lhll<l
U",~IJ,,-r STflf'fo
c..~e' rooc"h

Appendix A Figure 28. Planimetric map for Cache Creek (R.M. 96.0. Geographic Code 26N05W26DCB).

~

0>



.. • • •

....... SUSTINI\
/('VE:R -.

'.

,,~~
5DO',

.
,"

,..,
"

,..~

Iolll/,n' .. ,... .~..." .. ""'I

,,~-.......
- ,~------ _ •• f ~_.

U _... ......-
,
"

G'!:.'S UCTloIJ-T1tU'~
"'1 stifF" .116¥ TAO')I".t .

1 ..... -. i

0',
•

,'

l
I "

,"·!
•
• I'·

-- ---- ....

'St ANf..)---- --
' ..... ...............

'~Qr••1U

",,\ Sl "oY AA."~

i ,/ "'..,-- ------- '.. \\ .:!tJ.. \ ....
IWlISlU"l~ cIlU'c\ ~s, l'l'l ) 1(1)' '~'1/tD7/' ... D l \.,.,

.__ _ 1A01.• "'''''n -- --.- ---- ---- - - - -- - - ".
" - - '- - -- - - - "--

Appendix A Figure 29. Planfmetric map for Whiskers Creek Slough (R.M. 101.2, Geographic Code 26NOSW03AOB).

N
~

•



, , ,

IsJ,

\1..0 r. ..." (.... ~ .._
I 1\11,., ..

,.., ..'

..... ..

"'"" ')

-~

....... u ..~· ~·
I

..

~lfFU:
lONE

l

lit~cla.."'" roc.\'I'S

b d' .;.

(E0)

'\ "
'\

,
,,,,

I

- . -
~

4~~/" ,.,oj,
,...\~t' ..... "..0

'Il" ~~" 0 ~ .\~
C~ ",,.,0

t\

__ -Oil"
GUf'lJNeL. 1,1&..1"

D-~

WHI'I(I'U
,".Pr<; ~
SL.:JlJG>H

'511-'"

-;;:----=--1- /
,.,' A~~~

,,,,

/@M
.,,,.......... 0I0IlI.~"·'1

Appendix A Figure 30. Planimetric map for Whiskers Creek (R.M. 101.4, Geographic Code 26N05W03AAC).

w
o



• • • •

w-

A~pendix A ~1gure 31. Planimetric maD for ~ln....~ u• ._~ •• w ..

In ••
\" ..... ~ H~.• .,I.

". __ ·•__k~ ...

ucu~...t''''. ~~~ ?AN05W13CAC}.

-----



u

.,
"

'"~--
:E

'"-

I
I•

-I

·1

.

-:

.-

-.
..

!
1

l
j
I•

..

-

2
o..

~~ Jof ~

~~~~
,.
... "-

0"-

~
...

~

,. -
'"
~

a I
c

'"
".

., "
..

~~

,
'" ...

f
• • ...

- "
0

:;.:;; ~-~

, B "'Co

"'"..,<

"c•­"
~



•

--

-----

---
\SL~~I?

::::.--

/
SusnA/Pr
RIVe!?

;/

/
".,.

~
~

~1JJJl !<"BeLe , ......L +S'~'l'"

&,,.vtl.­
fNi!tt~Co&JL~ .- - - -

- _....------- --
onlll~

- - - --

1AU'8 ~

- - ---

UftR (G"'''' ~"&8,f"COllsd')

----

-- ---

, ! 11 11 J I
~ J~ ! ROFFL' ~~,./ J.J! J1J

.J if ' !

Y ~
7" ~ \ ~.~()n77~, 'J-.I ,~" '"'' I

~.

Appendh A Figure 33. Planimetric map for Mainstem 2 (R.M. 114.4, Geographic Code 28N04W06CAB).



• • •
I'

~I«r (o<k, U:tb 'f cNUI><·~,~~·O ""I'd ~.\;"", r
-1/

It-5'·· .

~._.,.

..

.......

- -'

1007.- 1.

"
·,20'

'. '

,",0 l • S
LO,.' to
t.D~' j ",1""/\ ......., ~

-----~~---

.. I
\·-_1 1-- ") G l~

.1"'-- .--f 'C,-
' I .',• I

--- \teollA
-) I,"

/~~~:':

- . - "" '~15

G) C
/ :<0" ,"~ - If

, ~1•. "" / ~ ..A
.... ...<:.-- _ 'to '.' l- .: /"'" '''/,l

'--.-/ ,.......~... o.Wllfb -- - --<' .
1

.ll .....
'0' t .' ......

---- .. 1°'"

~

,/

~~lh 5"$,'+,, 'l.

'I;:

Appendix A Figure 34. Planimetric map for Ha1nstem Sus1tna - Curry (Su-Curry) (R.M. 120.7,
Geographic Code 29N04WIOBCD).



. ,, .
- ~ ._______ . - v

. .,.... -
, " '" ..'!. "\'
'I.~V '-• ,j~ 1,\,,,, J ..

( . , i• ~ I

T~J J ~
7,";\

p~

I:' ':':i' j • '"2:;:--
• -.. :\ NS:<: . :r" -r ;f~

:E~ \ ,
~ < •

'"......
~\

Q

~ ~ -~ct c
~\ .,
~

u..
~
."

~ ~\ ~
\

• ,-' >

"\ /''- ~

,

"" -I) , -....
'"c

J1
c

~ ~1- ~

'" u

.
.:. •

~
.

."
\~ ~

~

'" -,
~ ..• \ ~ c ..
~ ..--(->'< .>J
~-<
Jl~

.. . .
II

~~
-

~1
o~

I .
"'N

I

f! .-
o.~

I ~

•
~."

, -
•

'" Eo~

u
~

I - u_ U
"'<.

~~..:
U~

" I ~ <i)
~~

\-
I . -~

C~

<!. .<

l~ ~o" -~

-'=' -.
0."';r,

(~. •
C>

::J

In ~'" ---:-.1._- M

~

=--'

to-., i' -"'.~" /J-C ~

,j

"
-.,." ~..

'"
:>

~~/~
;::

~

( '" <
'>-

~

K
- -'"

"c{ '".•
0.

~~

-'"
\~<• 'r. «

\

I . ,..,

"' " ;~



'"''"

a>
M
N-

~
c
~-~
~
~

e"':'
~O
~O
~o

C",
_N
~3<

'"'~
~i1
COo
~M

C>.~

n
U

U
_ u

~­
~~

W~- ~coo
~O

-~
... '"

"

..;
, .
"

\.t~

~,

"-lJ= .=
, ..

-:W~
-T ~

........,
\
1

..---/ .
---- ./00'rz .~

....... oS
• ,

• •
~~r

cJ
• 0 ~
.Il'T"~

,--.J <.---' -

,-2 o-!i'
0 0
Ii' In

-.......;? ........ __ A .fl)llJ~ "'~~
........-::=;. • .....,' ----- \ ..

".'---- "7 -

•

•

•
36



r /
'n~ \....- © \
h~ - - ~ ..5"• Ii;

.:J
("

- -' 0 I
_~,.J j

,
--' \~ (- - , -'
- --r -"

0 •
\ y

--- I
~In"t

I

i"-
- {

-" ( .-- I ' , '" -O.Q_ y
0...... • '" . ~ u

~ { ~

0,,\ ~-
M",.. ~....... M

/ 0
~ I z

0

<J::::.~
M

( ~

."a
u

(
u
.ca., ~, ~,

.J ,
~

~. a~

~Ii • '";

~
~- I~'\.......;

M

2

t
¥

'"N~ ff . -.--' -., 0- x• . 3
-"

~

,J -.. I 0 ..
v 0 \.r> ~

~

'" %. .ca 0- I, ~ ~0 • ~- , • •
a, ... , -,

d ;~
~•
~

~ .... a
<: ~" -1~ i= a.

j 2
~ u

'" ~... .... ~

~ ~ oa---lf' ~-~ ~ c

'" ~

a.

>! . \ ~
M

~-r ~

~

~
..., ..

\ ~
~-."

~
C

';;C 11
~• a.

" - - a.
.. -"""1 -: ..=- ..I :t , '" "',-

37



•

~
I

•.",
~

f

'"V
•

" )

~,/ iJl
h~. I •

l
.~--

•

, '
§

•

~
/V

" . ~.({tJ.
,"'a.." ru..t ...O"""~ \NI.'l.
AC.C_~ 40 Y',trhou"Jt!.
~h;l=~ :Jb r-l , ...
~po.iq--... 1> J...o...l

c..

I
I

.. 515'-····
~= :5u. !.; t-n '" ~;,{< d.......1

~
Appendix A Figure 38. Planimetric map for 4th of July Creek (R.~. 131.1, Geographic Code 30N03W030AC).



• • •
.,

q"u.\,~ vJ.114'u.I~ "el ql4e~ eN ...at".... I.,..."

100' 5 "'f' r«.'<. c\i~

dec P cJ.Q""' /

/f/~

.. - 3 30'~ .

~

~
~

"-
'" o·

.~

C',,:.'\ \''-

~.

~.

!.oJ roll.te.. .,..Jrc.rof·

< .A.'N v: VV.J ........... V"yV' VVfY ~..A-A.~
~ _ .. SO~- \
ntP\6~~ .~~~. ~".1- _.~

)

~"':l

... ?' •
. (

~

\
.-.. .. '. I

,/

,/ ID'L
Jo. ,
'Z.o~s/

rO'~ ..... \cu ...

vV~
~

,
I
I

•
I

lio'

·550'

\00'/. - \

:5W( dIn

/ill
,,.,.'

If""'" nU#""

(Q)

w
~

Appendix A Figure 39. Planimetric map for Slough 10 (R.M. 133.8. Geographic Code 31N03W36AAC).



•
•

,

-•,,
~•
1
1

,,
•
·

,·

·•

,
••!

--

...,

c
~-Q.'-

·~

0 •~

h ~ e
~

~ •
="

~
~~

~

m •"\a::::::lI -
~

~ c.. •
X •'\ ... ;;

~,

\ c
~~
~

~~ to

\ Q.
C

-. ~:!l
Q.- ..~ ..,.,..-

4"'1

r....-1.

o---
./'

~ }1!
• ". .:0...-

.,L. .{-

<Y .

.
o
o

'"



• • • •

l' ColJ c«.'<. '1"')2'1' ~----- ~/etr dl\ j- ~)I'-'V\ L -:z.: b.

'--"--"-'

r"On-J. .
(,Iolot.. ,

W: 1\ oW

C' 'L
.) IlS, Tn '\...

'If'"· .<

t:leOilA

10 -$
bO-'"
'bO~~

- - 450' ~ -

<"\
"1",-

.... ~ ~-

~---- rYI~Vn c~<'-'" ...e1----------.: /

," ,,~~ ~V'L \l...;k.

~~/
-,~, -- .... / "
'~ .....0 "

---'/~ UI '007,-'- "(.bLlt "//r In"'OI,. ~\tI (' $' ,

1~:c... ~oo"",- ~,
~O'l

\
J\tt.;h·dk

~__ Appendix A Figure 41. Planimetric map for Malnstem Susltna - Inside Bend {R.M. 136.9, Geographic Code 3IN02WI7CDAl.



:E

'"-

'"~.-

, c, ,.
- __ ._<1

'k

'.~

: ~

:.-t
I

-/- ..
,.

•

\~ .

\"
'0
.:'l\

N..
C :"

..
~ •I • ~

~
... '"~. ...
Q : \"

..

•
)1 N ' \ •

~

~ , "
."

/~~
c, :\ ..

\
"-
"-

.I
..
42



o
~-
•-

(
(

t

......,
,

...

,
I

,,

(

f

•

•

•



I

I

I

I ._\
I :.:.

, .
~-, ., ,, ,

" /

.....J _ ,

o (, 0
N_~

:1;
... ;

, /"/••
~

"

\

\

I

/.

4'
....,.

----



'"
. , ..

---------------'-

3O·S
"" -~
3l)~l-

\Y

.................... -..~

:'~l!.l '"a. 1: ..rc. r

';l

--

~
'",,

-
-- --=~

U-\,,"Jf'I.

/­
~--

-

~ ..-,..,.
ij .o,'\.,e.­

~".. \,;" ~~

.: "-

~""IIDt:>--{l=~ ~'~ _'1..1', .......7-- 'u\~ • -L. I~ 1 ~
.,,' ~. .:; j r" .:c";'"":f- '_ " <",,,'L,,--,-,~~

I .. "~,\,,~/ ..... ..", } ..",_ '" \. ~,.... "., {.'l,c:.lt.tll,.....r- .....~ '" II ' , ~J-. C \_ _j _/.. ,''0.",. ...../J/ A' / -..... -~G'--' _
......A--c A ..,'"0'.' '~ - _ .. , ~ ,,-c.I1.1.8• "<V 'Voo"".. • .. ..

.. - ~"- --" - ~ S _
-v-J,j - - - .;:;... _ -. ~ Do

-- - - ~ ~o,""<-

~ Appendix A Ftgure 45. Planimetric map for Portage Creek (R.M. ~48.8. Geographic Code 32HOIW25CDB).



.:: ~
>0. .. -• ~

~ -~...
rr~

~

s
"l ~

~
0..,-w
q
0

~
z-- M- ~...
"QU

~"">- U
~ ~

<=.-:r. ~

~

~=
~
~

--e. '"Q~
"'t '"• M

• ~, -
•

i\\
,

:E•,
'"I --0

3.<'.
or ... ..;. u

••C"'. ~. ~

... ~ ~

'" .\ ~

~

~
~
~

u

'"-.
~

Q
~

~

• Q
~, ~,
~..
u, ...
~

I... - I ~....... I ~(::., \- I c

. 1-\
~

\
I -~1--, I

~
1- \ , ..,

q

.1- I ~
~, \ ~

~ I '"
~ /" I \ i ~

:z: -. , I <
, ",·t-- l

-\ J x
, ',-1.,.\ -, "\ ~':".,. c
~ ;.;. \ \ , ~- ~, , - --. ~

, ~..7\.
, <

\ ·0.... .. •
•~~> - ~":. •.••, )",.~~"~...-:.. 46

\ - .,. ........
•



N
o

c
~­~

• 0..,J ..:=

L
~ .... :.:

-l...
/ ..'

c/

". ':.

'./

" .

'.,.

/

I

· '.

-.. ;:' :.' ,/

I

. .
: .... --'

.- .... :.- .. ,
.'

;--"In
W -: -. ./ ~-' .

'...... ..". ~~.~ ,
'"...,

IIJ)

I
~.

I .j
~I \.; I

I !It I~ ~.

I -i I
I ~ /~ ,

\ •• vI \ • ~ ~a.a ••.. \ • ...\ ~. ~ott•
"'"~ •• '" ,

•~ ::.~

\;'l!.-' I\
~ ... " ..

\ ~ .~

~~..-.
~:t~

'"\ .
~, ~

\

I ·.
•
I,

(,
tir

•
I .

I •
I

I

~~•t I
..J ..- - II . ' .

• ~ ,,: r-:, . , ,
M~~

I I,I
•

,
~ .~• --;!-"$ ,

- I



- , • •

,

.\.,

......: '-.. -

. .,.,'

f.:::: ,'" •
",~.\ .

•

.~"0 '>'..
Jo... "I\: -t'

''?

- --- - .-
.O.tn..... rH~"liri..
,",~ ..

~

..

--
.'. (i"(Alt ,",,r41'

• I" I

, , ,'. .: :':' ....
II " :.. ..' '~

.~ ~ :.".:::::~:.
. , .::;.,~.'::",'. /i.::.:. :

) .~ .
",

----"-

'.

A

OJ(R.H. 173.9, Geographic Code

,
"­ ..

Planimetric map for Fog Creek Sec.

~N,

Appendix A Figure 48.
~

•

._-----..::::.- -- -......- , ~'-">~'~ ~ , "
'<<,,~/;>;;,.,,-- . ~
'-.,.' - <(-:~C:?:.) ~ ~.,,< ~.
-- . ""r " . ...., ~, .. --.. ' ..., '., .----...
-.. "'0 .......", '".~,. ..

~... ....
~~



• .l t .'

~

~

,..

.' .
.~..~
".~

;'. tif:t .· ~"')

--->

-- - _.~ ... ~~,,,.-'.

i

S::flLf. I" ~So(

3 0 ::_1.
itu;; •..,
:1~"J

-- --

. .. .

•

..-- .-'-
\/ / / .

i/~h"/'"./" . '- \
. " "/

I~. 6i'1V/'t. d4~

i°?, \ 1//// /7)',.. /
'''-~ ~ / / / ///.J'D , ~•. , .
'.... 4"' .. '. ,---.....:_----l2'·'l:t. 3.".'i "'-.-.:

. 3." J "

V,,,,,, ~~. :g;:."
. ~ .' '. 0r..)

IJ_?, '1

-. -

.. -..... ­ -. -. .. "'- ...-')

"'--";>
~

l

-, , -
...'J>r

.. --'- ' .

--; '> "~'b

-"

- --.--

.3.?,.c.
'fu??
",&017, • ..,

- -.... -.

•.TJ".I1N£) • .

- /A"....,J'

~...:$'.,
.1o~.,
.J.I::.,

. - -

--- .... - ......... -

~

~
.. -_.. -. ~~I;.•

-~~-.. --
-if-· -

.I.'! .,
~"")" """-.....

~., ~

---~

Appendix A Figure 49. Plan1"~tr1c map for Tsusena Creek Sec. 01 {R.M. J/U

--.
~.......

f\
1'" fl"J"\

""'1) /'.1 '4 ..1

II'I: J.



, • , •

.

. "

vul' (I1r
..,ArfL

-'

""1. .1.,,·t. '7
'/.'7o'!

qo'
'wil~

'J... ~_._ ... >.£ .__:_ i-- _.

';CRLE /"~50'

~

--
~

/

/10'
'011,."

« .".:r-c. .
)~~ -7 <0 W~hl ",,,,(It
"07.-1 . . I

.¢ ~

'.'w/J/

•
.~.

~ .. -. ......--' -'-. ~- -·-·-~~r---• • -. - - .- - - - - - - p'- • - - - - •• ;jI- '~', - 'w - .::...... •• ~........ "'1
if

"<-

'< -

\

\ N "'"
\ . ~, ,

I
I

~

,
•

. I

I

".~- 'r_~__ ,4 ._~;>~t .
.\ .... ~ .. _. _.--_.-------- f..I--

A.,k. ,,"'''T&~. Jo ''/ 10'

00/10':\.1

~"

Appendix A Figure 50. Planimetric map for Deadman Creek Sec. 01 (R.M. 183.4, Geographic Code 32N05E26CBO).



w

N~

• I

~.tJy CI,4f

..

;;. P../J,

1/ \r

•

(I.,k)' .({,'/I

I

~-

-··---' __ 0 .. .. - ...-: -. - - •••••.• --.:" -':';' 16 '§>~ . ..~

..:! 1 .zo?·~ ." I1LL. ~':I'" ~ '. ~ - 0/
_ 7S' ;lo'~' 7 /' . '."""7' ~ "f.' r", ",r'e «' J.f-<

WI,,~ f., ..,1... i <.;, WA"1¥ WAJrA.. :l..?., ~I~' - ~ ... ..,
/ .~~ '?'
~__ A .__ .~~ Uri£) ~ _ ' ~ .., ~
, -- ;;.·-t"'-:----·----·- '---- .-:---._-"-~
t I"' ....

,Oft IJAiI,11I ~ Pools ." • J' .. ~,'''':' ...

~ fA .·..''0 1)I(A"4. I

.'

k

Appendix A Figure 51. Planimetric map for Deadman Creek Sec. 02 (R.M. 183.4, Geographic Code 32N05E26CAA).



., • •

...1.

.' ..

~~
•

'~"- - '--/."- . . " .
. :,,:: $C~L~.;; ':".'00' .

• •• I .,.... • \ •• :" • .; .',. ,,,,~'''w " : { .'.,.' '.~:

%00~~
U .' .• / .., ,

I '. / • rtI"" .' "0'" ,. .... :,.,.
.' /,,/' '11"" '.' ...... :.. • i ;.,:;.

I
. 11 /I' . ' , ••• ;',-;> ., ..;. '. .., ':'..:~:;

I .......
; . I :." •

. ,fr. . ~ ...

/"'.~ ~.. /,/. ~;'

1/ / I . '. . ../.-// /:: .: '. '" ~.:., \'
......... ~" r,,·w~ . //:: . . ': ~ ..: -\/ .. "':"'~ /% ~. -...........-, /' ,; ,.

/
//

~r'~ -771.\ ..:; ""/
~ . '-e<) ...

/ ' / / ,I .. I . . .!( ,.'.':'..',:::.... ..

"

C"MVt!'/ tl~12..
t

/

II

',' '

:<l
Appendix A Figure 52. Planin~tr1c map for Watana Creek Sec. 01 (R.M. l~u



.: .' • .'
' .
. '..

- .- - - -.-- ."

....

-.%. " ,-

.... ~- - -
.'

,.- .

."

- _.

..///./
..';":j/.' .//t
/ / ,,/ .". . ,., .

- _..- • j'

f ............
...... - .......

/.///
6i"l/w/. R4I.

......
/~~.

...:. -------...,,
, , ,

~
.........

, ,

Appendix A Figure 53.
~
w

,

---------------~~;
Planimetric map for Watana Cl'eek Sec. 02 (R.M. 190.4. Geographic Code 32N06E25CAB).



•

•
---.••.. _.

~
- -.. .' -.. ..

~

SCALE. r :Sb'

..

-......... .....- ....... ,;,..,1 ·'~.'r'.. .... .
. • • ,-.- -.' J '

._----, " ._- ..f ~-./ _._ ' .. , .

';'\'~::~-?-~.~LS\..~"", .~// "'/,'''</0~1~~'~~7/~. "\.: .... , .. -' ------ , .... ?'--/
.. .~ ........ '- -'. ." , , . '''''-''~~

"'. ".',1.:." .t. .. o1D".~ '.~
: • • i "," ,. YO?"J'" •~

.\ . ;::... .." , 1 ~'7. of. .... _ ....•, ..... . '%
\:-: .... ~. -."'=""

­.....

~ .

~ - __ .~.,.,.,.-:- • , c.· .. ' ..

"'0'1> P.••,*' :P.'.. ~c;.>'l:' SO'

~_._- .

. ~ ~

N

. I . "
I ~

Appendix A Figure 54. Planimetric map for Watana Creek Sec. 03 (R.~. 190.4. Geo9rap hie Code 32N06E25BOC).



<

:E

'"-

..

' ...

,

~>

'"

. .. . - ~.

. •.

•

•

•

55



• • , •
1.ft at.....
... "·~lU ~,

•

N

;/ ~Cl/lE 1"'.00'

~ ~.
" .'.

,.

.:.,

. ' ......,:......:,:....:. -:':':::~:,"f
1,'". 'I" ."",'. ;'&t':,:~",

" ' ':,:" 'l, ((""" , "I,o(~

'. ::;. '. ."·i f<~~\~,;;' .~, }t:':f.~} :,
•. . I .. '11,1 , ..... . ....,

:',.' ":'~~.)'. /. ,:':!~ ';'t":~:I'" ", t"" -,• .... " .•••• " I'

'" ' :'1 },' i,,: <, ''j'
' "<, :/:;'::.(),:"t: :;

',.. '," ",:,1"-2 ·~1"'·.' .;.:>.
I " r~o,..S~·> r"

"I''7.;J. I.~, .\'r ~~
"" '\, ',,,',, ",

\.j • ~ •

'." ~, ... "tio' •.... 'f
v"'K ;:' 4,Q.

.. I ti,\'.

~/

.I·11.~
o102 .c,.
'02~? ,.

!,'t
'.

,.

~

~

"~//'~~~,~ .............b <1"~I/ .
~\\' /6 2~

IO': ...,r
<40" .C''0. ~

7S'
W1't-

.'If:.
.W ..

I : ,:,. '

I ~

'"

~---------------------~' ...----
Appendix A Figure 56. Planimetric map for ~atana CReek Sec. 05 (R.M. 190.4, Geographic Code 32N06E25ABC).



•

-

•

•

'YO'' ..
'"..~~

.."'; .

,
I~......
, \.
,,!, ...,..
I

- -".

1

:E

'"-

57



58

N
o

.10

r.....
,'{,

•
\
•
\
•..,
•

: ~to-••. .::;:
, -:0:".R, ~

-.

••\

.' ',', '. :: b.
'K <oe'. -\'

'\~ It·Q
I ...... .t­
I ,, .~~.·.. ;.', .- .,,,

\.
\
\
\
\

...;

I

,

(,
I

•,
I

I
I

I,
I
•

;: .

I

..Or-.
~ I , •
•- ere ~
o 0 '"

"'"'''

.'
.: ...

• I

•••
I

; (\::=--)l~ _-:..'

I

;:h~
~

I
o
o

.--:
!
•

.,
, ,,.,

•

...

"'~-. . .
t<l<\<•••..~'"

•

•

•



• • •
~ N

" ' ..
, '

,:!;'j. '.
; .:.:-. "i" ..,," .: ': '~:'l .'

... :')i :.;"1,.':-;'
., , j ••• ~l •. j'

" " ":;':I"~"~~' . ~. :",:::. . .. .,. ~ .
.s.c'rl~E.;;I'.I: SO.' : "

,', .':;' • l. '''.

\

" ,

.'

-'''~-1.
3 0 7,0 (

JrJ7..jI'!.--

"

,- .

& ,...,

'<

, .

~ ....
W/I~

/'

,
~

~...:
~

il.
I

I

<t!

<:
~

,)'7. -J
3.7.' 7
S1t 7. -)'

~~
~

:rSUNb

11'
TUt o&un
II,.." n<\O~~II.

~..
,
/1 - ~ -._...

•

Appendix A Figure 59. Planimetric map for Kosina Creek Sec. 03 (R.M. 202.4, Geographic Code 31N08E15BCA).

~

'"



• • •

':J:.rLIIJIIO '.

COLE '/ h,,sO'..

""'II (lIf I'

,

.,. ~
I

\
-3>J

~.

, - - I'

--?
~:::.

-..0;:.

--

1-.'~/Pi

.,- -
-.,---

---::>

- - -- - - - - - - - - - -"- - - - - -
--'--'1' - II

--------

'?
-. ";>

-~

;' "0':& ''­
'1_;: .)
~o~'r

N~

,
\
" "

3 n -(. ""- : ;I.,a,. / :..-' ...
. -/ '1.7·-7 /•• ' --;3:::>. ~ .1,-7

/.5" ----;:> 3or..~ Will( ".7,-i
lNill . . ." . '

----::> <,{~0
=~::--:-:-:-:!:-:-::i~·-:J:-:--=-::-.:-::-=-t-L_:..'''_~'<...2:~-=~... - --

. ... ....... _-----
- - --- --.. - '-

,.r ..///
~~

<0

---

~
o

Appendix A Figure 60. Planimetric map for Kosina Creek Sec. 04 (R.M. 202.4. Geographic Code 31N08t15CBA).



K

T)~
\,. "

t' I'
i.

~~ ,
I ..

I~ ::;
>

u

0

3
u

I
~

(:;

-
"

w

,

I

'"0

~
~,

I
%

•
-M

~ •
..:>r-~ ,"/,

~

I • ~

~

I' ~~c; ,
0
u

1"-.... •• :>"

I
f-

tt,,"

v

,
-

I",

=
\

~

, ,

~

, I '"

~

~

0

II~ I
~r "'

I

.
0

I

N

I" \!

\

0
N

\" ~"
I

:E

\ ~,
I

ox
I

I " ~
II'-

~

\:z
0

v

'~
I

~
\~ • '0

~

~1
\

~

~
~
~

""", I

u
~

~
I

cI
~

\

0

."

'"

• \

~

I
0

I

~r-
~

\

~e
I

v-~
· . ,

~

I ~ <t~,

J

14

• • •I '"\.Jo-."..
I

c
~-

\ ,
~

, \

I

-
· ~ ,

~

."

~1 ,
~
0
~

'x
~

.1 r-"" , ..
. . ...
r::.~c.;

K
I -

~ 4'';;'

~

N~ ~
c

I

~
~

~../' ...·1~ ~
61

• z:
'~ I.\



•

•

•
-' -

-"~...,
~ .
~ ..
"";;,.,
::."-

"7
.. -.'"..."

I

f
I

(
/,

I

I

Z "
/

....

.. '

=:-,?..,
~'7';::
..,,'" to'

.. ".:l-. . .
e-:.c::.c-:.
o • •
"r::r

-l
~ ~
~

~ -<!J

I,
.­

,1,.,,
(,
I

. I
I,
I

I
I

I
I
I

I

I
I

\
I

I
I

I",,---,
I
I
I
I

I

~

o
N

-o

62



.,.

..
u

'"M-W
'"0Z-M
"~0

U

U

~

~

~
~

~

0

"'".
~

M
0
N

'", ~

\ N
0

I u, "~

\\
~

""~. U

>,
~

I
..,
~

\
.e

.- ~

, l ~
, u

Ii
'~

~
~

I ~
__ . l ~

~

I Ii -~
I M

'"
I "~
/

~

~

;/
-~

I
..
x-'0

f ~

"C-
o.

I
..

I

•

..<"C'
~
.~"'...--,,,,,

~~~/
I "'~

,
~-, ....

I U ~ ... .,.
I - . . ... ~ rc~...:,

:;~ ~':$.

I ;;,~ ..",
"'~ ~

, ' .
, .

.0.. • ;~'. '~ .• ' •.~';, ;..., ... .:: .",... ,.... ., .
c<~e<.~~;

I

I
I

I

•

•



~

M
o
N

u

M
o

,
• •

I'C."

\

•I,,,
I
I,

,.

",

-

•

•

•

64



I,:

; :

•

•
I ""SO'

."

.,. ••~ ,'i

N

..
, ';.

•

.(" . '; :"!':: I.

,.:.,~,...,..,., .,
,

~ -

••

.,.",
" "1'f~ fI'~'

~, pIP • .

... .,. - - - - - - .. -"1 _

~/<7//////////
~ :::':.;1; ~// 1/// cq(MII3/J~

0.1'';> /11/. • '""JJ .

~

r--~

m
~

Appendix A Figure 65. Planimetric map for Jay Creek Sec. 04 (R.M. 203.9, Geographic Code 31NOBE13BAA).



• • •

"'.

"

',N

"

,.
"::
. ,,:.

.'

~

~ ...

,
"A 'I'~c$l)"" SCA_ ,

',.', :';',,~:/, ,'., ;;U,,;, '.
· .. :..:,,,/ ;.:.. ; i~::'::- '..;!1·~~$.,~~ ~ .. :,' .

"I ,'" 'j • , ..··,~··!'·.,...I, :'.~'•.. ;;:... ... I I .~.· I •.•.• , "t '1 .. ','.'" I,.I .... .' •.. ~, .•.. 'k;:r:" • '~::'r-,; ~. I'

:":~ ...:~ .~:·..t:·;'
~~,.':';Y(. "".,.c"'''''<~?' :,;;,;t:'irr.~t:

.'.,' ':.. , '''~I/£e.,· ···"r . .. I' . _u
· "', " .,.... 'P"v-
..1''':;' "': :" .<,. ~ : <"
· :~:: ~: .... '. i',:. ~:,·~t;:~I... )(., ~

'" - " ~.... J.'" "" ',c;;;---
• 4, 'I,:" 7 f::--.,.r-
",.f,·' ••,., (.........".

. '1.11-'7, :.; ," , ."r ......0;:., ,'" , "
7;int... ,

"1/:/'" '

... y / . .-..-y - ,L.!., ,.. _

----

:a.", .Go'1.,,- ?
~·,,·t '

- - -
,"

..,
'WI'll

-- --

.2,'1. ·r
1{61'? .. t.
J.,1.. 7

.'1- ~

-

-
--~-

~
. :-.-~ ­
""\~r
'~1'

,... ·s ~
\00':1-1. •• C
-r.%. \'

:--

11'*< B' ~I<~
A'~ r L "1~fJ

~.O
}C'

m
m
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APPENDIX B

Physiochemical data tables for each

general habitat evaluation study site



• •
Habitat Location - Alexander Creek. Site A

River Mile 10.1

Geo9raphic Code - ISH 07W 06 DCA

•

o 0 SPEC COHO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICRDHHOS/CM AIR H2O (HTU)

810607 100S 9.10 6.90 80.00 11.90 12.60 4.00
810702 19S0 10.20 7.20 98.00 14.40 1.40
810720 ISoo 8.90 88.00 12.20 13.70 2.40
810811 1720 9.20 78.00 11.90 13.60 S.SO
810827 1720 8.00
810911 184S 9.80 99.00 11.00 11.60 29.00



- •
Habitat location - Alexander Creek, Site B

River Mile 10.1

Geo9raphic Code - 16H 07W 32 CC8

•

N

o 0 SPEC COHO TEMP - C TUR810ITY
OATE TIME (HG/L! PH MICROMHOS/CM AIR H2O ( HTU)

810702 1555 9.60 7.10 96.00 14.40 14.30 2.50
810718 1800 9.10 90.00 14.80 15.40 3.10
810811 1700 9.00 78.00 12.00 13.30 4.00
810827 1530 12.00
810911 1730 9.70 94.60 15.50 11.70 36.00



• •
Habitat location· Alexander Creek. Site C

River Mile 10.1

Geo9raphlc Code - 16N 07W 30 ACD

•

~

DATE TIME

810622 2025
810702 1320
810718 1935
810811 1600
810827 133D
810911 1550

D 0 SPEC COND TEMP - C TURBIDITY
("GIL) PN MICROItiOSjQL_ AIR H20 ( NTU)

8.80 92.00 15.60 17 .80 .99
9.60 7.10 95.00 21.00 14.10 2.10
8.40 6.40 88.0D 13.30 15.70 3.3D
9.20 76.00 12.50 13.40 5.5D

7.00
9.60 86.00 15.00 12.3D 24.00



• •
Habitat location - Anderson Creek

River Mile 23.8

Geo9raphic Code - 17N 07W 29 ODD

•

o 0 SPEC CONO TEMP - C TUR8IDITY
DATE TIME (HG/L) PH MICRllIIHOS/CM AIR H2O ( NTUI

810604 1545 8.50 6.50 87.00 15.60 12.30 4.00
810622 1530 8.70 117.00 21.40 i4.30 110.00
810704 1115 8.40 7.00 123.00 14.20 35.50
810716 1830 11.20 7.90 98.00 15.80 8.90 155.00
810810 1715 11.10 105.00 12.20 8.80 190.00
810826 1415 12.00
810911 1415 9.00 91.00 18.00 ID.20 34.00
810927 1615 11.30 6.50 70.00 6.10 6.00 17 .00



~ •
Habitat location - Kroto Slough Mouth

River Ml1e 30.1

Geo9raphic Code - 17N 07W 01 D8C

•

~

DO SPEC COND TEMP - C TURBIDITY
DATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ! NTUl

810606 1330 8.90 7.00 130.00 19.80 IS.60 18.00
81D620 ISOD 8.80 110.00 2S.00 16.80 ISO.OO
810704 1430 9.60 7.40 112.00 IS.IO S6.00
810717 1310 9.70 6.80 80.00 20.20 II. 70 12S.00
810814 1130 1D3.00 IS.SO 10.20 6S.00
810910 1700 8.30 199.00 11.00 13.40 S4.00
810927 IS20 9.90 9.70 19S.00 10.10 5.90 37.00



rI1 •
Habitat Location· Mid·Kroto Slou9~

River Hile 36.3

Geo9raph1c Cede - 18N 06W 16 BBC

•

m

o 0 SPEC COND TEHP - C TURBIDITY
DATE T1HE (HG/Ll PH HICROItiOS/CH AIR H2O ( N7U)

810610 1400 10.90 7.30 115.00 17.40 10.90 21.00
810619 1950 9.80 114.00 21.00 15.20 200.00
810705 1640 9.80 7.40 108.00 14.10 74.00
810721 1100 10.10 94.00 13.70 10.50 145.00
810809 1715 10.40 101.00 17.40 11.50 160.00
810914 ISIS 10.90 132.00 15.00 8.90 49.00



• ~

Habitat location - Ha1nstem Slough

River MOe 31.0

Geo9raphic Code - 17N 06W 05 CAB

•

DO !PEC COHO TEMP - C TURBIOITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( NTU)

B10705 1515 9.70 7.40 Bl.oo 14.30 109.00
810718 1345 10.10 7.00 BB.OO 15.BO 11. 70 140.00
B10810 1310 10.90 10B.00 15.80 14.90 225.00
B10B26 1330 62.00
810909 1920 11.00 125.00 13.00 9.20 99.00
810927 1330 12.00 9.20 137.00 B 10 3.60 24.50



• •
Habitat location - Oeshka River. Site A

River Mfle 40.6

Geographic Code ~ 19N 06W 35 BOA

•

'"

o 0 SPEC CONO TEMP - C TURBIDITY
:iATE TIME (HG/Ll PH MICROHHOS/CH AIR H2O ( NTU)

810707 1300 8.20 6.90 56.00 15.80 3.10
810721 1610 9.80 6.60 56.00 18.00 12.40 90.00
810807 1345 9.60 80.00 14.00 12.50
810830 1300 51.00
810915 1710 10.40 50.00 11.50 10.10 5.40
810927 1715 11.40 7.40 39.00 6.00 5.40 4.00



• •
Habitat location - Deshka River. Site B

River Mile 40.6

Geographic Code - 19N 06W 26 BeB

•

'"

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (l1G/q PH HICROHHOS/CM AIR H2O ( NTU)

810618 1955 8.40 66.00 17.80 19.40 2.00
810706 1855 8.60 7.00 51.00 17.50 1.60
810721 1230 9.00 29.00 15.50 13.20 3.30
810806 1715 8.60 35.00 20.8U 16:20
810830 1400 3.10
BI09H:i 1745 10.10 51.00 11.00 10.20 3.60
810929 1415 11.50 5.95 46.00 6.00 3.90 3.00



~ -
Habitat location - Deshka River, Site C

River Mlle 40.6

Geo9raphic Code - 19H 06W 14 BCA

-
•

1

0

.

00 SPEC COHO TEMP - C TURBIOITY
OATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( HTU)

B10705 1930 8.80 6.90 47.00 16.20 2.70
810721 1405 9.40 6.00 28.00 18.00 13.60 3.55
810806 1515 8.50 37.00 22.40 16.20
810830 1530 4.80
810914 1745 10.40 45.00 14.00 10.60 2.00
810929 1600 12.00 6.10 44.00 7.00 4.10 5.40

.'



- •
Habitat location - Lower Delta Islands

Rtver Mile 44.0

Geo9raphic Code - 19N 05W 19 AC8

#I

DATE TIME
D 0 SPEC CONO TEMP - C TURBIDITY

(HG/L) PH MICROItlOS/CM AIR H20 ( NTU)

I ~

810618
810707
810722
810807

1055
1920
1840
1550

10.20
9.70

10.50
10.60

7.60
110.00
118.00
103.00
106.00

34.00

15.40
16.90

13.20
11.80
12.30
10.90

150.00
110.00
150.00



• •
Habitat Location - little Willow Creek

River Hlle 50.5

Geo9raphic Code - 20N 05W 27 AAO

•

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TlHE (HG/l) PH HICROIttOS/CH AIR H2O ( NTU)

81061B 1320 10.50 34. nO 31.00 15.50 2.90
810707 1800 10.00 6.90 39.00 13.20 2.30
810722 1940 10.20 39.00 15.00 11.9U 28.00
81OB06 1930 9.90 35.00 16.40 12.00
810830 1200 6.20
810915 1200 11.20 35.00 13.00 7.20 4.70
810929 1245 12.40 5.45 36.00 12.00 2.00 1.50



• •
Itabitat location· Rustic Wilderness

River Mile 58.1

Geo9raphlc Code • 21N 05W 25 CBO

•

I
w

DO SPEC CONO TEMP - C TURBIOITV
DATE TIME (HG/Ll PH MICROHHOS/CM AIR H2O ( NTU)

B10624 1B55 8.90 7.50 17.40 14.20 150.00
810726 1600 10.20 6.90 67.00 17 .40 11. 70
810813 1200 11.20 7.40 67.00 13.00 8.50 61.00
810829 1300 12.10 6.90 72.00 12.20 10.50 94.00



• •
Habitat location ~ Kashw1tna River

River MOe 61.0

Geographic Code - 21N 05W 13 AAA

•

-...

o 0 SPEC COND TEMP - C TUR810ITY
DATE TIME (HG/L) PH ~ICROMH05/CM AIR H2O ( NTU)

810624 1205 9.80 7.10 15.00 12.40 22.00
810713 1230 11.80 6.70 36.00 14.20 8.40
810726 1330 11.00 6.60 24.00 21.20 9.60
810812 1200 11.30 7.10 29.00 10.40 8.40 31.00
810828 1730 12.10 6.40 31.00 16.20 10.70 42.00
810915 1230 12.40 7.10 30.00 10.40 f.40
810921 1515 12.90 7.10 34.00 10.50 6.50 4.50



• •
Habitat location ~ Caswell Creek

Rher Mile 63.0

Geo9raphic Code - 21N 04W 06 BOD

•

­~

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (MG/L! PH MICROHHOS/CM AIR H2O ( NTU)

B10623 2110 7.60 6.BO 16.00 16.00 1.90
B107l0 1515 9.60 6.30 46.00 12.BO 10.60
BI0725 1200 8.80 6.20 37.00 13.80 13.20 1.00
810811 1430 9.30 6.70 27.00 14.20 12.80 1.50
810828 1345 10.80 6.10 30.00 16.00 11. 70 1.20
810917 1400 11.30 7.00 31.00 15.00 9.00



,. •
Habitat location - Slough West Bank

R1ver Mile 65.6

Geo9raphic Code - 22N 05W 27 AOC

•

DATE TIME
o 0 SPEC CONO TEMP - C TUR810ITY

(HG/L) PH MICRDHHOS/CM AIR H20 ( NTU)

­~

810613
810813
810829
810920

0930
1230
1630
1400

8.80
11.20
12 .10
8.00

7.60
7.60
7.20
6.80

68.00
96.00

216.00

15.00
10.20
16.00
10.80

10.80
7.60

10.30
6.40

140.00
2IO.DO
21. DO



¥

• •
Habitat location - Sheep Creek Slough

R1ver Mile 66.1

Geo9raphic Code - 22H 04W 30 8AB

-•

­~

o 0 SPEC COHO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICRDHHOS/CM AIR H2O ( HTUI

dl0623 1930 9.90 7.20 16.60 18.00 2.50
810710 1730 10.30 6.~0 37.00 13.00 10.90 2.20
8ID725 1400 9.70 6.20 33.00 13.80 10.90 2.20
810810 1130 9.30 6.80 29.00 13.20 11.10 2.30
810826 1530 11.00 6.10 32.00 21.60 11.80 2.20
810917 1045 9.80 6.70 47.00 12.00 7.80 4.OD



• •
Habitat location - Goose Creek 2

River Hne 73.1

Geo9raphic Code - 23N 04W 30 BBB

•

~

00 SPEC CONO TEHP - C TURBIDI iY
OATE TIHE (HG/L) PH HICROHHOS/CH AIR H2O ( NTU)

810723 1430 10.80 6.30 27.00 16.20 9.70 3.40
810809 1600 10.40 7.10 19.00 14.80 10.30 2.00
810825 1450 12.10 6.00 20.00 18.60 10.10 .90
810916 1530 12.00 7.10 24.00 11.80 7.30 .63



• •
Habitat loc~tion - Goose Creek 1

r·ffver Mile 72.0

Geo9raphlc Code - 23N 04W 31 BBC

•

-'"

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( HTUI

BI0621 IB30 9.20 6.BO 15.20 10.70 4.50
810707 1300 37.00 14.20 10.10
810723 1115 ID.70 6.10 30.00 15.00 9.10 3.60
810809 1200 ID.30 : .10 18.00 14.80 9.70 2.80
810825 1600 II. 7P 6.20 20.00 17.80 10.20 1.50
810911 1300 11." • . 7.10 25.00 11.40 8.00
810916 1000 12.<0 6.90 25.00 9.60 6.30 .40



, •
Habitat location - Goose Creek 2, Slough

River Hile 73.1

Geographic Code - 23N 04W 30 BBB

•

DATE TIME
o 0 SPEC CONO TEMP - , TURBIDITY

(MG/L) PH /iICROMHOS/CM AIR H20 ( NTU)

B10723
B10809
BIDB25
Bl0916

1400
1430
1545
1530

ID.70
10.60
12.10
11. 30

7.10
7.70
6.BO
7.10

B2.00
BO.OO
B5.00
56.00

16.40
14.20
17.40
12.00

11.00
10.30
10.00
7.70

120.00
120.00
47.00
9.10



~
,

Habitat Location - Ma1nstem - West Bank

River lI11e 74.4

Geographic Code - 23H 05W 13 8CC

•

o 0 SPEC COHO TEMP - C TURBIOITY
OATE TIME (HG/Lj PH MICROIttOS/CM AIR H2O ( HTU)

810621 1520 10.50 7.80 15.80 9.30 255.00
810707 1115 10.70 7.00 109.00 13.20 10.00
810722 1300 11.00 7.20 81.00 16.40 9.70 120.00
810809 1700 10.90 C.OO 76.00 13.60 8.80 190.00
810825 1230 12.60 6.70 86.00 16.40 8.70 120.00
810929 ~ 145 10.50 6.90 142.00 5.50 3.20 6.30



I
,

Hab1l:at location - Montancl Creek

River Mile 77.0

Geographic Code - 23N 04W 07 ABA

•

OATE TIME
o 0 SPEC CONO TEMP - C TURBIOITY

(MG/L) PH MICROMHOS/CM AIR H20 ( NTU)

BI0707
BI0722
BI0810
BI0B26

1530
1515
1500
1210

10.40
10.00
10.00
II. gO

6.50
6.00
6.70
6.20

37.00
25.00
21.00
21.00

16.60
IB.60
13.40
17.00

12.30
12.60
12.30
10.90

.30

.77
I. 70
.40



• ..
Special Studies Habitat location - Rabldeux Creek 1

River Mile 83.1

Geographic Code - 24N 05W 16 AAC

..

DATE TIME
o 0

(MG/l) PII
SPEC COND

M1CROMIlOS/CM
TEMP - C

AIR H20
TURBIDITY
( NTU)

N
W

810620 1220 7.40 6.90 88.00 23.20 15.80 22.50



• •
Special Studies Habitat Location - Rabideux Cr~ek 2

River Mile 83.1

Geographic Code - 24N 05W 16 OOA

•

DATE TIME
o 0 SPEC CONO TEMP - C TURBIDITY

(HG/L) PH MICROHHOS/CM AIR H20 ( NTU)

N
A

810620 1712 7.40 7.00 108.00 20.20 18.90 68.00



• •
Habitat location - Mainstem 1

River Mne 84.0

Geographic Code - 24N 05W 10 OCC

•

r

o 0 SPEC CONO TEMP - C TUR8IDITY
DATE TIME lNG/I.) PH MICRDHHOS/CM AIR H2O ( NTU)

810622 1130 7.50 115.00 14.80 ID.60 120.00
81070, 1700 7.10 108.00 18.00 12.80 25.00
810719 1650 6.40 78.00 15.00 10.40 110.00
810814 103~ 7.00 9.40 8.50
810830 1500 13.00 11.00 170.00
810913 1500 11.30 7.50 103.00 8.60 45.00
810920 1500 10.30 145.00 13.00 7.70 42.00



, ,
Habitat location - Sunshine Creek

River Mile 85.7

Geo9raphic Code - 24N 05W 14 AAB

•

o 0 SPEC COND TEMP - C TURBIDITY
DATE TIME ··(MG/L) PH MICROHHOS/CM AIR H20 ( NTU)

810622 1300 7.10 65.00 17.50 14.30 1.60
8-10705 1830 6.80 58.00 18.20 15.50
810716 1515 5.60 40.00 15.CO 13.10 1.60
810814 0930 6.70 43.00 9.40 11.00
810830 1400 14.80 12.00 23.00
810912 1700 10.90 7.30 43.00 8.00 9.00 3.60
810920 1600 9.80 57.00 13.00 8.90 6.60



• •
Habitat location - Birch Creek Slough

River Mile 88.4

Geo9raphlc Code - 25H 05H 25 OCC

•

o 0 SPEC COHO TEMP - C TURBIDITY
DATE TIME (HG/L! PH MICROHHOS/CM AIR H2O ( NTU)

810622 1530 7.40 120.00 20.00 16.00 4.20
810707 1310 6.80 132.00 12.80 2.40
810720 1100 6.20 77 .00 12.30 9.60 90.00
810814 1130 7.10 89.00 12.30 8.40
810830 1230 18.00 11.00 95.00
810912 1600 10.30 6.90 67.00 8.00 8.50 6.40
810920 1400 9.40 100.00 13.00 8.80 7.50



• •
Habitat Location - Birch Creek

r.iver Mile 89.2

Geo9raphic Code - 25N 05W 25 ABO

•

o 0 SPEC COND TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ! NTU)

810622 1430 7.20 BI.OO 19.60 15.40 6.00
810707 1130 6.70 89.00 14.40 1.40
810119 1130 5.70 48.00 17.00 13.60 1.00
B10B14 1330 10.60 6.BO 61.00 12.50 12.10
B10B30 1130 18.00 13.00 1.70
B10912 1500 11.10 7.10 43.00 9.00 9.70 .50
B10920 1400 9.40 100.00 13.00 8.80 7.50



• •
Habitat Location - Cache Creek

River MUe 96.0

Geographic Code - 26N 05W 26 OC8

•

o 0 SPEC CONO TEMP - C TUR810ITY
OATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( NTU)

810621 1230 7.30 290.00 13.50 6.40 .60
810701 1200 6.60 31.00 14.60 10.60 3.10
810716 1220 12.30 5.70 45.00 11. 90 22.00
810805 1030 6.30 125.00 21.00 11.90 11.00
810826 1600 9.30 6.50 147.00 24.50 11.50 3.60
810909 1600 6.70 7.10 250.00 16.00 7.60 1.00
810921 1\00 5.00 304.00 12.00 5.50 1.00



• •
Habitat location - Cache Creek Slough

River Mile 95.5

Geographic Code - 26N 05W 35 ACC

-

~

o

o 0 SPEC COND TEMP • C TURBIDITY
DATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( NTU)

BI0621 1150 7.70 12B.00 12.10 7.00 270.00
BI0701 1300 7.00 57.00 18.00 10.00 81.00
810716 1300 6.20 86.00 12.40 8.20 190.00
810805 1330 7.30 90.00 23.00 9.30 200.00
810826 1700 12.10 135.00 18.00 14.10 140.00
810909 1730 12.30 7.40 91.00 15.80 6.20 170.00
810921 IDOO 11.20 123.00 5.00 4.90 80.00



, ,
Mab1tat Location - Whiskers Creek Slough

River M1le 101.2

Geographic Code - 26N 05W 03 ADB

•

w

D D SPEC CDND TEMP - C TURBIDITY
DATE TIME (MG/L) PH MICROI1H05/CM AIR H2O ( NTU)

BI0616 1700 6.40 35.00 23.60 IB.OO 4.90
810701 1720 6.6D 28.00 17.00 11.60 2.10
810716 1130 5.30 22.00 11.80 15.00
810805 1630 6.00 43.00 13.3D 23.00
810826 1200 11. 50 5.80 34.00 22.00 11.5D ID.OO
81D9D9 1030 11.60 6.60 18.DD 16.30 7.60 .50
BID921 1400 10.50 2D.00 10.00 8.50 1.00



• •
Habitat location - Whiskers Creek

River Mile 101.4

Geo9raphic Code - 26N 05W 03 AAC

"

W
N

o 0 SPEC CONO TEMP - C TURBIOITY
DATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( NTU)

810616 1430 6.10 31.00 19.60 16.20 .90
81070i 1540 6.30 24.00 17 .20 11.30
810716 1020 12.80 5.10 19.00 14.40 11.60 2.90
810805 1530 5.50 28.00 23.00 13.80 2.30
810826 1000 12.70 5.60 23.00 19.00 9.80 3.70
810909 1230 11.20 6.60 15.00 16.3" 8.60 .60
810921 1330 10.70 15.00 11.00 7.60 1.10



Habitat location - Slough 6A

River Mile 112.3

Geo9raphic Code - 28N 05W 13 CAC

o 0 SPEC CONO TEMP - C TUR810ITY
DATE TIME (MG/Ll PH MICROIUlOS/CM AIR H2O ( NTU)

810618 1415 7.10 104.00 22.40 16.50 22.00
810703 1830 6.70 113.00 14.50 6.60
810718 1100 5.60 45.00 14.60 10.20 2.50
810808 1400 5.90 42.00 15.00 9.70
810828 1500 16.00 10.50 2.70
810911 1630 11.00 6.50 1.00
810923 1400 11.80 47.00 7.00 4.80 I. 70



, •
Habitat location ~ Lane Creek

River Mile 113.6

Geographic Code - 28M 05H 12 AOo

•

W
A

o 0 SPEC CoNo TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( NTU)

BI061B 1315 1.20 58.00 21.BO 9.Bo 1.60
BlollB 1030 6.50 45.00 15.10 6.90 1.10
BloBoB 1330 6.40 50.00 15.00 B.60
BI0B2B 1330 13.50 B.OO 2.40
B10911 1500 9.50 1.00 5.40
BI0923 1300 10.90 65.00 1.00 5.20 .60



• •
Habitat location - Malnstem 2

River Mile 114.4

Geographic Code - ?8~ 04W 06 CAB

..

w
~

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( NTU)

BI0618 1140 7.40 106.00 18.00 15.20 58.00
810703 1520 7.40 115.00 13.40 27.00
8ID7I8 1045 6.60 99.00 15.00 11.10 135.00
810808 1200 6.70 120.00 15.00 11.00
810828 1230 13.00 12.50 42.00
810911 1000 10.60 8.00 37.00
810923 1200 11.60 158.00 7.00 5.30 13.00



• •
Habitat location - Mainstem Susitna • Curry

River Mile 120.7

Geographic Code - 29N 04W 10 BCD

•

w
m

o 0 SPEC COND TEMP - C TURBIOITY
DATE TIME (MG/L! PH MICROMHOS/CM AIR H2O ( NTU)

810619 1730 9.10 7.50 120.00 21.40 15.00 105.00
810708 1330 10.90 7.20 98.00 12.00 8.60
810724 1115 10.10 7.40 103.00 18.80 II. 20 110.00
810808 1600 .10.20 7.40 105.00 15.60 10.80 82.00
810829 1045 10.10 7.40 125.00 13.20 12.40 62.00
810916 1130 10.40 7.50 152.00 8.80 6.90 23.00



• •
lIabitat location - Susitna Side Channel

River Mile 121.6

Geographic Code - 29N 04W 11 BBB

•

DO SPEC CONO TEMP - C TURBIDITY
DATE TIME (MOIL) PH MICROMHOS/CM AIR H2O ( NTU)

810619 1620 9.70 7.60 124.00 26.00 16.30 84.00
810708 1415 10.30 6.90 107.00 11.20 8.80
810723 1700 9.70 6.90 104.00 16.20 10.80 93.00
810807 1200 9.50 6.70 77 .00 14.00 9.90 55.00
810829 1145 9.80 7.30 128.00 13.60 12.20 58.00
810916 1400 7.40 129.00 14.50 8.10 22.00



., .'

HabitJt location - Ha1nstem Susttna - Gravel Bar

River Mile 123.8

Geoyraphic Code - 30N 04W 26 000

•

~

o 0 SPEC CONO TEMP - C TURBI0ITY
OATE TIME (MG/L) PN MICROMHOS/CM AIR H2O ( NTUI

810618 1816 Y.80 7.50 122.00 lY.80 14.50 78.00
810706 1045 Y.60 7.30 142.00 16.00 11.00
810723 1300 10.20 7.40 113.00 14.20 11.40 110.00
81080Y 1630 11.00 7.80 104.00 14.00 Y.70 230.00
810830 1430 10.20 7.60 125.00 14.00 12.00 130.00
81OY16 1430 7.50 151.00 12.80 7.50 18.00
810Y28 1200 7.30 167.00 3.60 .60 7.50



II •
Habitat location - Slough 8A

River Mile 125.3

Geographic Code - 30N 03W 30 BCO

•

w

'"

o 0 SPEC COND TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( NTU)

810617 1520 9.30 7.00 26.40 16.40 1. 70
810706 1330 10.30 6.90 \l8.0D 17 .00 11.10
810723 1145 9.40 7.00 123.00 13.80 10.60 78.00
810809 1800 10.50 7.60 108.00 13.60 10.10 205.00
810828 1630 8.80 6.80 152.00 19.00 12.60 7.00
810915 1115 8.80 6.90 160.00 11.00 6.60 1.40
810927 1430 6.90 159.00 3.00 4.50 .70



II •
Habitat location w Fourth of July Creek

River Hile 131.1

Geo9raphic Code - 30N 03W 03 OAC

•

...
o

o 0 SPEC CONO TEHP - C TURBIDITY
DATE TlHE (HG/L) PH HICROHHOS/CH AIR H2O ( NTUI

B106 11 1245 9.90 6.7U 25.10 15.00 .45
BI07D6 1625 10.10 6.50 18.00 11.60
BI0720 1300 9.90 6.30 15.BO 10.90 3.00
BIOBII 1700 6.40 20.00 11.40 11.40 2.60
BIOB28 1445 9.50 6.60 27.00 23.40 12.80 .40
810915 1330 9.70 6.70 15.00 12.00 8.20 .47
810927 1245 6.50 17.00 2.20 2.00 3.00



*
,

Habitat location - Slough 10

River Mile 133.8

Geographic Code • 31H OJW 36 AAC

•

o 0 SPEC CONO TEMP - C TUR8IDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O I NTU)

810617 1020 9.00 7.10 134.00 24.20 12.80 45.00
810705 1900 9.80 7.00 121.00 14.60 9.80
e10721 1145 10.70 7.40 101.00 14.00 10.30 130.00
810811 16UO 11.50 7.80 190.00 13.30 8.90 103.00
810829 1730 9.90 7.20 137.00 15.00 11.00 67.00
810915 1430 10.10 7.20 144.00 11.80 6.80 22.00
810926 1530 7.20 171.00 4.60 2.70 1.50



• •
Habitat location - Slough 11

River Mile 135.3

Geo9raphic Code - 31N 02W 19 000

•

...
N

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( NTU)

B10618 1030 9.80 7.10 19.40 9.70 1.50
810705 1800 10.00 7.00 194.00 15.00 7.10
810719 1430 9.30 6.90 207.00 13.60 7.30 3.50
810815 1530 10.70 7.00 144.00 8.00 6.30 98.00
810827 1315 9.60 6.90 209.00 25.00 7.50 6.00
810915 1630 9.30 6.80 208.00 11.40 5.80 2.40
810926 1315 7.10 210.00 5.30 4.00 3.50



• •
Habitat location - Ma1nstelll Susttna - Inside Bend

River Mile 136.9

Geo9raph1c Code - 31N 02W 17 COA

•

..
w

DO SPFC CDNo TEMP - C TURBIDITY
DATE TIME (HG/Ll PH MICROHHOS/CM AIR H2O ( NTU)

BI0702 IB46 10.50 7.60 16.00 10.40
BI0721 0930 10.60 7.60 116.00 14.20 10.30 160.00
BIOlll4 1000 I LBO 7.60 92.00 10.40 B.OO 126.00
810827 1100 10.40 7.40 119.00 23.40 11.80 30.00
BI0916 1730 10.40 7.60 161.00 6.90 19.00
BI0926 1130 7.00 168.00 .60 LBO 9.00



II •
Habitat location - Indian River

Riyer Mile 138.6

Geo9raphic Code - 31N 02W 09 COA

•

DO SPEC CONO TEMP - C TUR8IDITY
DATE TIME (MG/l! PH MICROMHOS/CM AIR H2O ( NTUl

810614 8.60 7.40 49.00 12.20
810701 1630 IG.iJU 6.80 31.00 15.60 9.20
810718 1730 9.90 6.60 38.00 11.40 8.20 6.50
810812 1740 10.60 6.50 35.00 10.00 8.20 15.00
810825 1615 10.40 6.40 37.00 17.60 8.90 2.70
810913 1315 2.00
810924 1800 6.80 40.00 3.00 5.40 2.50



II •
Habitat location - Indian River

Riyer Mile 138.6

Geo9raphic Code - 31N 02W 09 COA

•

DO SPEC CONO TEMP - C TUR8IDITY
DATE TIME (MG/l! PH MICROMHOS/CM AIR H2O ( NTUl

810614 8.60 7.40 49.00 12.20
810701 1630 IG.iJU 6.80 31.00 15.60 9.20
810718 1730 9.90 6.60 38.00 11.40 8.20 6.50
810812 1740 10.60 6.50 35.00 10.00 8.20 15.00
810825 1615 10.40 6.40 37.00 17.60 8.90 2.70
810913 1315 2.00
810924 1800 6.80 40.00 3.00 5.40 2.50



• •
Special Studies Habitat location - Indian River I

Tributary Mile 2.7

Geographic Code - 32N 02W 28 DOC

.'

DATE TIME
o 0 SPEC COND TEMP - C TURBIDITY

(MG/l) PH MICROMHOS/CM AIR H20 ( NTU)

A
~

810608
810826
811003

1000
1245

10.60
10.80
12.30

6.70
6.60
5.75

52.00
40.00
48.00

13.60
4.40

5.70
7.20
2.70

1.80
0.50



• •
Special Studies Habitat location - Indian Riyer 11

Tributary Mile 7.2

Geo9raphlc Code - 32N 02W 11 DOC

.'

DATE TIME
o 0 SPEC CONO TEMP - C TURB lOllY

(MG/L! PH M1CROMHOS/CM AIR H20 ( NTUL

..
~

810609
810826
811003

1130
1340

6.80
10.20
12.00

6.BO
6.70
5.90

42.00
38.00
45.00

19.20
4.10

7.30
7.90
3.40

2.40
\.00



• e)

Special Studies Habitat location - Indian River 111

Tributary Hile 12.0

Geographic Code - 32N OIW 27 DCC

.'

DATE T1HE
D 0 SPEC CDND TEMP - C TURBIDITY

(HG/LL PH HICROMHOS/CH AIR H20 ( NTU)

BI0826
BII003

133D
144D

ID.D
II.B

6.3
6.0

38.00
49.00

2D.5
2.9

8.4
3.3

2.2
D.75

Tributary Mile 13.5

Geographic Code - 33N OIW 04 BAB

DATE TIME
D D

(HG/L) PH
SPEC COND TEHP - C TURBIDITY

HICROHHOS/CH AIR H20 ( NTU)

A

""

810608 1D.70 6.80 51.00 4.60



• •
Habitat location ~ Slough 20

River Mile 140.1

Geo9raphlc Code - 31N 02W II BBC

•

~

o 0 SPEC CONO TEMP - C TURB10 ITY
OATE TIME (HG/L! PH MICROIIHOS/CM AIR H2O ( NTU)

810612 7.20 39.00 9.60
81070? 1710 11.00 7.00 65.00 7.50
810717 1BOO 10.30 7.40 104.00 18.00 11. 50 148.00
810812 1700 10.90 7.20 88.00 10.00 8.40 90.00
810825 1400 10.50 6.90 103.00 16.20 9.00 17.00
810912 1360 7.60 55.00 14.00 7.10 1.50
810924 1630 7.40 82.00 4.20 3.80 1. 50



• •
Habitat location - Ma1nstem Sus1tna • Island

River Mile 146.9

Geographic Code - 32N OlW 27 DBC

•

...
~

D D SPEC CDHD TEMP - C TURBIDITY
DATE TIME (MG/L) PH MICRDMHOS/CM AIR H2O ( HTU)

810612 7.30 66.00 11. 70
810705 1600 10.20 7.30 114.00 10.70
810717 1330 10.60 7.50 104.00 10.70 140.00
810813 1400 11.90 7.50 100.00 10.40 B.IO 105.00
810823 1400 11.60 7.20 100.00 15.40 B.60 40.00
810911 1300 10.70 7.50 139.00 12.40 7.40
810924 1445 7.20 150.00 4.80 2.70 13.00



• •
Habitat location· Portage Creek

River Mile 148.8

Geo9raphic Code - 32N OIW 25 COB

•

o 0 SPEC CONO TEMP - C TURBIDITY
OATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( NTU)

810612 7.10 BO.OO 8.80
810703 1515 10.90 7.00 66.00 17 .80 8.90
810717 1300 10.60 7.00 55.00 14.40 7.50 25.00
81OS13 1130 11.00 6.90 55.00 9.40 6.40 21.00
81OS23 llOO 11.00 6.60 60.00 9.80 6.00 5.~O

810910 1130 10.00 7.10 96.00 10.20 7.20
810924 Ill5 6.80 96.00 4.60 2.90 2.30



-• •
Special Studies Habitat location - Portage Creck

Tributary Mile 4.5

Geographic Code - 32N DIE 08 C8A

•

DATE TIME
o 0 SPEC COND TEMP - C TUR81D1TY

(HG{l) Pit MICRllMHQS/CM AIR H20 ( NTU)

~

810609
810826
811003

15.0".,
10.70
10.20
12.10

6.90
6.90

90.00
78.00

158.00
20.40
1.90

6.80
9.40
1.50

1.80
0.75



• •
Special Studies Habitat location - Portage Creek II

Tributary Mile 9.2

Geographic Code - 33N DIE 26 DOC

•

DATE TIME
o 0 SPEC CONO TEMP - C TUR6 t,O ITV

(MG/L) PH MICROMHOS/CM AIR H20 ( NTU)

~

610609
610026
611003

1230
1610

10.30
10.40
12.30

6.70
6.90

65.00
72.00

126.00
26.60

2.10

6.60
6.30
1.50

0.25
0.40



• •
Special Studies Habitat location - Portage Creek Iii

Tributary Ml1e 15.5 (north fork)

Geographlc Code - 22S 08W 28 8A8

•

DATE TIME
o 0 SPEC CDND

(HG/L) PH MICROIlHOS/CM
TEMP - C

AIR H20
TURBIDITV
( NTU)

81OB28
811003

1100
1515

10.60
12.30

6.80
6.05

48.00
82.00

23.80
2.40

7.00
2.00

0.44
0.50

Tributary Mile 15.6 (east fork)

Geographic Code - 22S 08W 34 DCC

DATE TIME
o 0

(HG/L) PH
SPEC COND TEMP - C TURBIDITV

MICROf'tl()S/CM AIR H20 ( NTU)

~

w

810ci09 10.40 7.20 60.00 5.90



OATE TIME

Habitat Location ~ Sally lake

River Ml1e

Geographic Code - 32N 07E 29 BOA

o 0 SPEC CONO TEMP - C TURBIDITY
(HG/L) PH MICROMHOS/CM AIR H20 ( NTU)

I

l

810624 1620 7.60 7.80 140.00 1B.20



• ,

Habitat location· Fog Creek - Site 01

River Hl1e 173.9

Geo9raphlc Code - 31N 04E 16 OBB

,

OATE TINE
D D SPEC COND TEMP - C TURBIDITY

(MOIL) PH HICROItlOS/CH AIR H20 ( NTU)

BI0503
810630
810727
810825

1645
1030
1030
1700

10.70
10.40
10.10
11.60

7.40
7.50
7.40
7.40

90.00
78.00
73.00
81.00

17.00
16.50
17.40
22.00

B.5D
6.10
8.80

10.40

0.34
1.2D
1.40
I. 3D



, ,
Habitat location - Fish Creek

River Nl1e 7.0

Geo9raphic Code - I~N 07W 27 AAC

,

DATE TINE
DO

(HG/L) PH
SPEC. CONO TENP - C TURBIDITY

NICRDM~OS/CN AIR H20 ( NTU)

B10622 1915 9.70 114.00 19.20 12.40 210.00



• ,

Habitat location - Fog Creek - Site 03

.River Mile 173.9

Geugraphic Code - '31N 04E 16 DAD

,

""

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (HG/L) PH H1CR0If10S/CM AIR H2O ( NTU)

BI0604 1130 11.30 7.30 BI.OO 19.00 6.BO 0.60
BI0701 1130 7.40 77 .00 17.00 6.40 1.10
BI0727 1245 10.50 7.40 6B.00 16.BO 9.20 1.10
BIOB25 1200 11.60 7.40 BI.OO 19.00 9.70 1.50



• •
Habitat lo~at1on - Main Sus1tna River

50 feet ~pstream of Tsusena Creek

River Mile 178.9

Geographic Code - 32N 04E 36 AD8

•

DATE TIME
o 0 SPEC CDND TEMP - C TUR8IDITY

(HG/l) PH MICROItlOS/CM AIR H20 ( NTU)

III

I

810726
810823

1300
1200

9.80
12.20

7.50
7.30

106.00
107.00

14.00
12.50

10.00
8.60

125.00
48.00



• •
Habitat location - Tsusena Creek - Site 01

River Mile 178.9

Geo9raphic Code· 32N 04E 36 AOB

•

OATE TIME
o 0 SPEC CONO TEMp· C TURBIDITY

(HG/L) PH MICROHHOS/CM AIR H20 ( NTU)

~

'"

810601
81D628
810725
810823

1800
2030
1745
1300

11.00
9.90

1D.10
13.20

7.20
7.30
7.00
6.80

71.00
68.00
58.00
55.00

13.00
15.00
14.00
13.20

9.40
8.00
9.BO
7.50

0.60
0.70
LBO



• •
Habitat locatio'n . Main Susitna River

50 feet upstream of Deadman Creek

River Mile 183.4

Geo9raphlc Code - 32N 05E 26 C08

•

DATE TIME
o 0 SPEC CONO TEMP - C TUR81DITY

(HG/L) __ PH HICR0It10S/CH AIR H20 ( NTU)

g:

810530
810627
810723
810822

1910
l315
1400
1300

1D.30
9.90

10.00
11.60

7.60
7.70
7.70
7.30

100.00
138.00
108.00
105.00

19.00
13.20
15.00
11.40

12.60
8.40

10.90
8.40

130.00
51.00



• •
Habitat location· Deadman Creek - Site 01

River Mtle 183.4

Geo9raph1c Code - 32N 05E 26 COB

•

DATE TIME
o 0 SPEC CONO TEMP - C TURBIDITY

(MOIL) PH MICROItiOS/CM AIR H20 ( NTU)

~

810530
810626
810723
810822

1900
1300
1410
1315

10.50
9.50

10.10
12.60

7.50
7.30
1.10
7.00

47.00
79.00
59.00
44.00

19.00
13.20
15.00
11.40

11.60
7.60

12.40
1.BO

0.68
I.BO
1.30
1.50



• •
Habitat location - Deadman Creek - Site 02

River Mile 183.4

Geo9raphic Code - 32N 05E 26 CAA

•

OATE TIME
D0 SPEC CONO TEMP - C TURD IDITY

(HG/l) PH MICROHHOS/CM AIR H2Q ~~ (NTU)

'"N

810531
810627
810723
810822

1224
1900
1500
1400

11.40
9.40

10.10
12.60

7.10
7.30
7.10
7.00

45.00
79.00
59.00
44.00

14.50
13.20
15.00
11.40

7.50
7.80

12.40
7.80

2.10
2.30
1.50



• •
Habitat location - Main Susitna River

50 feet upstream of Watana Creek

River Mile 190.4

Geographic Code - 32N 06E 25 CCA

•

OATE TIME
o 0 SPEC CONO rEMP - C TURBIDITY

(MG/L) PH MICROMHOS/CM AIR H20 ( NTU)

I",
I

W

Bl0624
810821"

1040
1250

9.60
11. 70

7.70
7.50

132.00
109.00

14.50
16.00

11. 70
8.00 58.00



• •
Habitat location - Watana Creek - Site 01

River Mile 190.4

Geo9raphic Code - 32N 06E 25 CCA

•

~

00 SPEC CONO TEMp· C TUR810 ITY
OATE TIME (MG/L) PH MICROItlOS/CM AIR H2O ( NTU)

810528 1850 12.40 7.70 139.00 14.00 4.90
810624 1030 9.50 7.70 245.00 14.50 9.70 1.30
810721 1630 9.60 /.30 128.00 18.00 11.30 4.40
810821 1350 11.90 7.10 101.00 17.00 8.60 9.80
810925 1025 14.10 7.50 177 .00 1.30 1.50 2.70



OATE TIME

,

Habitat location - ~atana Creek - Site 02

River M11e 190.4

Geo9raphlc Code - 32N 06E 25 CAB

o 0 SPEC CONO TEMP - C TURB10 lTY
IHG/L) . PH_ .Ii1CROHHOS/CM AIR H20 ( NTU)

810529
B10624
810721
810821
B10925

1000
1120
1640
1420
1130

12.40
10.10
9.80

11.50
13.90

7.70
7.60
7.40
7.30
7.50

140.00
243.00
126.00
101.00
174.00

18.00
16.50
18.00
17.40
3.70

5.70
10.00
11.20
8.70
1.90



• •
Habitat location - Watana Creek - Site 03

River Mile 190.4

Geo9raphlc Code - 32N 06E 25 80C

•

~

~

o 0 SPEC CONO TEMP - C TUR810lTY
DATE TIME (HG/L! PH MICRDMHOS/CM AIR H2O ( NTU)

810529 1055 12.20 7.60 141.00 19.00 6.40
810625 1145 10.10 7.70 246.00 15.00 9.90 1.30
810721 1710 9.70 7.40 127.00 17 .20 11.40 3.40
810821 1430 11.60 7.30 103.00 17 .40 8.70 9.60
810925 1130 14.30 7.60 174.00 3.80 2.10 2.60



, ,

Habitat location - Watana Creek· Site 04

River Hl1e 190.4

Geo9raphic Code - 32N 06E 25 ACB

•

DATE TlHE
o 0

(HG/l) PH
SPEC CONO

HICROHHOS/CH
TEHP - C

AIR H20
TUR810ITY
( NTU)

810529
810625

1230
1200

II. 70
10.20

7.60
7.60

149.00
248.00

21.50
16.50

8.30
10.00



Habitat location - Watana Creek· Site 05

River Hile 190.4

Geo9raphic Code - 32N 06E 25 ABC

DATE T1HE
DO

(HG/l) PH
SPEC CONO

HI CR0It10S/CH
TEHP - C

AIR H20
TURBIDITY

( NTU)

810529
810625

1430
1300

10.60
9.70

7.70
7.60

156.00
247.00

21.00
19.00

10.4Q
II. 40 3.10



• •
Habitat location· Main Susttna River

SO feet upstream of Kostna Creek

River Mile 202.4

Geographic Code - 31N 08E 15 BAB

•

DATE TIME
o 0 SPEC CONO TEMP - C TURB 10ITY

(HG/L) PH MICROI'IlOS/CM AIR H20 ( NTU)

~

'"

810622
810120
810820
810923

1330
1400
1200
1015

9.00
9.70

12.10
It.80

7.50
7.50
7.40
6.80

123.00
106.00
120.00
146.00

24.00
14.20
11.60
5.20

12.50
9.80
7.40
3.30

120.00
145.00
46.00
10.00



• •
Habitat location· Kos1na Creek - Site 01

River Mile 202.4

Geo9raphic Code - 31N 08E 15 BAS

•

r

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICRlMiOS/CM AIR H2O ( NTU)

810526 1000 12.00 7.50 54.00 17 .00 4.70
810622 1300 9.10 7.20 55.00 24.00 12.30 0.50
810720 1245 9.70 7.10 54.00 12.BO 10.20 1.00
810820 1100 12.40 7.30 67.00 11.60 7.40 1.90
810923 1000 12.90 7.30 68.00 5.00 2.80 0.80



, •
Habitat location - Kosina Creek· Site 02

River Mile 202.4

Geographic Code - 31N 08E 15 8AC

•

OATE TIME
o 0 SPEC CONO TEMP - C TUR8IDITY

(MG/l) PH HICROItlOS/CM AIR H20 ( NTU)

810521
810623
810120
810820
810923

1150
1100
1300
1220
1025

12.00
9.90

10.00
12.20
13.60

1.50
1.40
1.10
·1.40
1.30

54.00
51.00
53.00
66.00
61.00

18.50
23.50
13.00
11.60
5.40

5.30
10.40
10.50
1.60
2.10



• •
Habitat Location - Kosina Creek - Site 03

R1ver M11e 202.4

Geo9raphlc Code - 31N 08E 15 BCA

•

o 0 SPEC CONO TEMP - C TURBIDITY
OATE TIME (HG/l) PH MICROHHOS/CM AIR H2O ( NTU)

810527 1245 11.40 7.60 54.00 19.00 5.60
810623 1145 9.20 7.50 57.00 18.00 10.90 0.60
810720 1300 9.90 7.10 54.00 13.60 10.50 1.00
810820 1240 12.20 7.30 66.00 11.60 7.60 1.50
810923 1050 13.70 7.30 67.00 5.30 2.70 0.80



• •
Habitat location - Kosina Creck - Site 04

River Mile 202.4

Geographic Code - 31N 08E 15 CSA

•

DATE TIME
o 0 SPEC CONO TEMP - C TURtl lOllY

(MG/L) PH MICRDIlHOS/CM AIR H20 ( IHU)

-..
w

810623
810720
810820
810923

1200
1330
1300
1105

9.10
9.90

12.10
13.50

7.50
7.10
7.40
7.30

57.00
54.00
66.00
67.Qll

28.00
13.80
II. 70
5.30

11.20
10.60
7.60
2.70



I
,

Habitat location - Kos1na Creek - Site 05

River Mile 202.4

Geo9raphic Code - 31N oaE 15 CCA

•

OATE TIME
o 0 SPEC CONO TEMP - C TURBIDITY

(HG/l) PH MICROIIiOS/CM AIR H20 ( NTU)

B10623
810720
810820
810923

1300
1345
1315
1140

9.20
9.90

12.20
13.60

7.40
7.10
7.40
7.30

57.00
53.00
66.00
68.00

24.50
13.80
11.60
6.80

11.50
10.70
7.60
2.90

2.70
4.40
1.50



.,

• •
Habitat Location ~ Matn Susttna River

50 feet upstream of Jay Creek

River ~11e 203.9

GeographIc Code - 31N 08E 13 BCC

•

o 0 SPEC CONO TE~P - C TURBIDITY
DATE T1~E 1~/L) PH ~ICROMHOS/C~ AIR H2O I NTUI

810524 1600 10.80 7.50 133.00 18.00 7.00
B10621 1020 9.10 7.70 135.00 14.00 11.40 150.00
B107l8 1515 9.70 7.50 100.00 15.40 10.80 155.00
810818 1500 12.30 7.30 117 .00 15.00 8.00 48.00
810920 1440 11.10 7.20 170.00 10.70 6.70 19.00



• •
Habitat location - Jay Creek - Site 01

River Mile 203.9

Geo9raphic Code - 31N 08E 13 BCC

•

o 0 SPEC CONO TEMP - C TURBIOITY
OATE TIME (MG/L) PH MICROMHOS/CM AIR H2O ( NTU)

810524 1530 10.80 7.80 150.00 18.00 9.40
810621 1015 10.10 7.90 170.00 14.00 8.00 0.60
810718 1420 9.90 7.50 124.00 16.40 9.70 1.70
810818 1340 13.00 7.40 128.00 12.60 6.50 2.20
810920 1430 II. 90 7.70 175.00 10.60 5.70 1.60



, ,
Habitat Location • Jay Creek - Site 02

River Mtle 203.9

Geo9raphic :,de . 31N 08E 13 BCA

f

DATE TIME
o 0 SPEC CONO TEMP - C TURBIDITY

(HG/l) PH MICROHIIOS/CM AIR H20 I NTU)

810524
BI0621
BI07l9
BIOBI9
BI0921

1700
1105
1100
1120
1025

10.40
10.10
10.60
13.10
12.BO

7.70
7.80
7.60
7.50
7.70

146.00
170.00
129.00
128.00
175.00

16.00
15.00
12.00
11.80
11.00

9.40
8.10
6.70
5.90
3.60



• •
Habitat location - Jay Creek - Site 03

River Mile 203.9

Geo9raphic Code· 31N 08E 13 8AC

•

~

0>

o 0 SPEC CONO TEMP - C TUR810ITY
DATE TIME (MG/L) PH MICROIttOS/CM AIR H2O ( NTU)

810525 1115 12.70 7.70 145.00 15.00 7.20
810021 1115 10.00 7.80 170.00 17.00 8.30 0.50
810719 1115 10.70 7.50 129.00 12.00 6.60 8.60
810819 1145 13.10 7.60 128.00 11.80 5.90 3.60
810921 1110 12.60 7.70 174.00 7.80 4.00 2.60



• •
Habitat location - Jay Creek· Site 04

River Mile 203.9

Geo9rar.hlc Code - 31N 08E 13 BAA

•

OATE TIME
oO' SPEC CONO TEMP - C TURBIOITY

(HG/L) PH MICROHHOS/CM AIR H20 ( NTU)

810525
810621
BI01l9
BI0819
BI0921

1220
1150
1200
1205
1135

11.10
10.10
10.60
13.00
12.90

7.60
7.BO
7.60
7.60
7.BO

139.00
170.00
130.00
12B.00
174.00

24.00
17 .00
14.40
12.00
10.20

B.30
B.50
6.90
5.BO
4.20



• •
Habitat Location - Jay Creek - Site 05

River Mtle 203.9

Geo9raphic Code - 31N O8E 12 OC8

•

gJ

o 0 SPEC CONO TEMP - C TURBIDITY
OATE TIME (MG/L) PH MICRllHHOS/CM AIR H2O ( NTU)

810525 1250 10.80 7.60 144.00 24.00 18.80
810621 1220 10.10 7.70 170.00 17.00 8.60 0.60
810719 1220 10.70 7.50 129.00 14.40 7.00 3.90
810819 1220 13.10 7.60 128.00 12.00 5.80 3.90
810921 1155 13.20 7.70 173.00 9.60 4.30 5.40



~
,

Habitat location ~ Main Sus1tna Riyer
50 feet upstream of Goose Creek

River Mile 22~.9

Geo9raphlc Code • 30N liE 32 OBC

•

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (HG/L) PH MICROHHOS/CM AIR H2O ( HTU)

BI0523 1300 IO.BO 7.30 10B.00 12.00 B.20
BI0619 14~5 B.50 7.70 117.00 24.00 13.70
BI07l7 1520 9.60 7.60 100.00 15.40 10.00 155.00
810817 1I~5 12.90 7.30 106.00 6.00 5.00 63.00
810919 1I~5 10.70 7.50 152.00 11.20 6.70 23.00



~ •
Habitat Locatton - Goose Creek - Site 01

River Mile 224.9

Geo9raphic Code - 30N liE 32 OBC

•

o 0 SPEC COND TEMP - C TURBIDITY
DATE TIME (MG/Lj PH MICROItlOS/CM AIR H2O ( NTU)

.
BI0522 1700 ..l0.90 7.20 59.00 11.00 7.20 0.45
810618 1900 8.60 7.50 66.00 21.50 14.40 0.40
810717 1220 9.60 7.10 47.00 15.40 10.70 2.20
810816 1100 13.10 7.00 59.00 6.00 5.40 0.90
810918 1650 11.00 7.20 58.00 11.20 6.60 1.40



• •
H~bitat Location - Goose Creek· Site 0:

River Mile 224.9

Geographic Code - JON lIE 32 CDA

•

""w

D 0 SPEC COND TEMP - C TUR810ITY
DATE TIME (MG/Ll PH MICROMHOS/CM AIR H2O ( NTU)

810523 1030 11.20 1.30 55.00 12.00 5.80 0.35
810619 1100 8.80 7.40 64.00 19.00 12.30 0.40
810717 1315 9.50 7.10 47.00 17.80 11.30
810817 1020 13.60 7.10 58.00 7.00 4.30
810919 1040 11.80 7.10 63.00 6.20 5.00



• •
Habitat location ~ Goose Creek - Site 03

River Mile 224.9

Geo9raphic Code - 30N liE 32 CDC

•

~

o G SPEC CONO TEMP - C TUR8101TY
DATE TIME (MOIL) PII MICROMBOSICM AIR 1120 ( NTU)

810523 ll20 11.10 7.30 54.00 13.00 6.20 0.35
810619 1200 8.90 7.40 64.00 23.50 13.40 0.40
810717 1350 9.50 7.00 47.00 16.80 11.60 I. 70
810817 1045 13.50 7.00 58.00 8.00 4.70 0.40
810919 ll05 11. 90 7.00 62.00 7.80 5.10 0.40



• •
Habitat location ~ Goose Creek - Site 04

River Hile 224.9

Geo9raphic Code - 29N liE 05 BBC

•

co
~

o 0 SPEC CONO TEMP - C TURBIDITY
DATE TIME (MOIL) PH MICRDMHOS/CM AIR H2O ( NTU)

BI0523 1200 10.BO 7.30 59.00 15.00 7.40 0.32
810619 1J15 B.60 7.40 64.00 23.00 14.40 0.40
BI0717 1420 9.40 7.10 48.00 16.80 11.60
81OBI7 1105 . 13.BO 7.00 5B.00 B.OO 4.90
B10919 1125 11. 90 7.20 58.00 7.90 5.10



• •
Habitat location - Goose Creek - Site 05

River Mtle 224.9

Geo9raphic Code - 29N liE 05 BCB

•

CD
~

o 0 SPEC CONO TEMP - C TURBIOlTY
DATE TIME (MG/L! PH MICROMHOS/CM AIR H2O ( NTU)

Bl0523 1300 10.BO 7.40 60.00 13.00 7.70 0.35
BI0619 1445 B.60 7.30 66.00 22.00 14.60 0.40
B10717 1520 9.50 7.10 4B.00 16.BO II.BO 2.60
BIOB17 1145 13.60 7.00 5B.00 9.60 5.40 0.70
BI0919 1145 12.10 7.20 57.00 7.70 4.20 0.90



• •
Habitat Location - Main Susitna River

50 feet upstream of Oshetna River

River Mile 226.9

Geo9raphic Code - 30N liE 34 CCO

•

DATE TIME
o 0 SPEC CONO TEMP - C TURBIDITY

(HG/L) PH MICROHHOS/CM AIR H20 ( NTU)

BI0617
BI071S
BI0815
BI0915

0900
2220
0900
1920

9.30
9.90

12.30
10.40

7.60
7.60
7.40
7.60

115.00
118.00
10l.00
152.00

.0.00
12.50
8.50
8.60

12.30
8.80
6.30
6.70

90.00
175.00
73.00
24.00



,~

I .
,.~

Habitat location - Oshetna River - Site 01

Rlyer Mil. 226.9

Geographic Cod. - 30N liE 34 CCO

'.

g:

o 0 SPEt CONO TEMP - C TURBIDITY
DATE TIME (MG/Lj PH MICROMH05/CM AIR H2O lJilllL

BI0521 1730 11.10 7.30 B8.00 13.00 7.00 1.70
810616 2130 8.90 7.60 69.00 14.00 12.60 9.00
810715 2210 9.00 7.20 99.00 12.50 11.00 7.20
810815 0950 12.00 7.40 113.00 10.00 7.20 2.60
810915 !930 9.90 7.60 135.00 7.80 7.50 1.20



• . -

Habitat location - Oshetna Riyer - Site 02

River Hile 226.9

Geo9raphic Code - 29N llE 03 DAD

•

I""
~

o O. SPEC CONo TEHP - C TURD 10 ITY
DATE TlHE (HG/L) PII HICROHHoS/CH AIR H2O ( NTU)

810521 1100 11.60 7.20 84.00 10.00 5.20 1. SO
810617 1000 9.60 7.00 65.00 18.50 8.80
810716 1040 Q.40 7.50 93.00 16.50 10.70
810815 1120 12.00 7.40 106.00' 13.20 7.90
810916 1035 11.50 7.60 135.00 10.00 5.60



I . ,
lIabitat location - Oshetna River - SHe 03

River MIle 226.9

Geographic Code· 29N IlE 03 BAC

,

'-~

o 0 SPEC CoNo TEMP - C TURBIDITY
DATE TIME (MG/L) PH MTCRoMlloS/CM AIR H2O -l NTU) _

810521 1245 11.50 7.20 84.00 10.00 5.90 I. 3D
810617 lOIS 9.80 7.60 65.00 21.00 8.70 19.00
810716 1155 9.60 7.50 93.00 15.00 10.80 7.50
810815 1150 12.10 7.40 107.00 10.80 7.90 2.90
810916 1100 11. 90 7.50 135.00 10.60 5.80 1. on

--



•• •
Habitat location - Oshetna River - jite 04

River Mile 226.9

Geographic Code - 29N 11E 03 ACU

•
~

~

o 0 SPEC COND TEMP· C TURD 10 I1Y
OATE TIME (MG/l) PH MICROMHOS/CM AIR 1/10 U!TU)_.

810521 1330 11. 50 7.10 84.00 10.00 5.80 I. 90
810617 1035 9.60 7.60 65.00 11.50 9.00
810716 1140 9.50 7.40 93.00 16.50 11.00
810815 1150 11.00 7.40 108.00 11.50 8.10
810916 1130 11.80 7.50 130.00 13.60 6.30



• •
lIabitat Location - Oshetna River - Site 05

River Mile 226.9

Geographic Code· 29N lIE 03 ACC

•

'"N

o 0 SPEC CONO TEMP· C TURBIDITY
DATE TIllE (MG/l ) PH MICRoMHoSICM AIR H2O ( NTU I

810521 1400 11.30 7.20 89.00 10.00 6.00 1.70
810G17 1100 10.00 7.60 65.00 23.50 8.80 13.00
8ID716 1400 9.60 7.50 92.00 18.00 11.50 7.60
810815 1340 l1.BO 7.40 107.00 11.00 B.ID 1.60
810916 1205 12.00 7.60 132.00 14.20 6.30 I. 70



•

•

•

Appendix C

Temperature data tables for

each thennograph site.



• • •
TABLE l. DAILY THERHOCIJ~H STATISTICS, LOWER SUSITNA IlVEi, 1981.

ALE).ANDEB. CR. - 10.1

TBKPEIlATURE AT TIKE HU" tw: • ......
DATE , 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TDCP. TIMP.

810606 5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 13.0 13.0 13.0 13.0 12.5 12.5 13.0 12.9

810607 12 12.0 12.0 11.5 11.5 11.5 12.5 13.5 14.0 14.0 14.0 14.0 13.5 11.5 14.0 12.9

810608 12 12.5 12.0 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.0 11.0 11.0 12.5 1l.6

810609 12 10.5 10.5 10.5 10.5 10.5 11.0 11.5 12.0 12.0 12.5 12.0 12.0 10.5 12.5 1l.3

810610 12 11.5 11.5 11.0 11.0 11.5 12.0 12.5 13.5 13.5 13.5 13.5 13.0 1l.0 13 .5 12.4

810611 12 12.5 12.0 12.0 12.0 12.0 13.0 13.5 14.5 14.5 14.5 14.5 14.5 12.0 14.5 13.3

810612 12 13.5 13.5 13.0 13.0 13.0 14.0 15.0 15.5 16.0 16.0 15.5 15.0 13.0 16.0 14.5

810613 12 14.5 14.0 13.5 13.5 14.0 15.0 16.0 16.5 16.5 16.0 15.5 15.5 13 .5 16.5 15.1

810614 12 14.5 14.5 14.0 14.0 14.5 15.0 16.0 16.5 17.0 17.0 16.5 16.0 14.0 11.0 15.5

810615 12 15.5 15.0 15.0 14.5 14.5 15.0 15.0 15.0 15.0 15.0 15.0 14.5 14.5 15.5 IS .0

810616 12 14.514.014.014.014.515.516.517.017.517.517.017.0 14.0 11.5 15.8

810617 12 16.5 16.0 16.0 15.5 15.5 16.0 16.5 17.5 18.0 18.0 18.0 18.0 IS.S 18.0 16.8

810618 12 17.517.017.016.516.516.517.017.518.018.018.018.0 16.5 18.0 17.3

810619 12 17.517.5 17.0 17.0 17.0 17.0 17.5 17.5 18.5 18.5 19.019.0 17.0 19.0 11.8

810620 12 18.5 18.5 18.0 18.0 18.0 18.0 18.0 18.5 19.0 19.0 19.0 19.0 18.0 19.0 18.5

~ VALUES- -.0 INDICATE HISSING DATA



• • •
TABLE l. DAILY THBRHOG....PH STATISTICS. LOWEI. SUSITHA lIVER. 1981.

ALUANDER CR. - 10.1

TEHPERATURE AT TIME MIN. tw:. ....
DATE , oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TOIP. TIMP. TEMP.

810621 12 18.518.018.017.517.517.517.518.018.018.018.018.0 17 .5 18.5 17.9

810622 12 18.017.517.5 17.0 17.0 17.0 17.0 17.0 17.0 17.5 10.0 18.0 17 .0 18.0 17.4

810623 12 18.017.517.517.017.017.017.017.518.018.518.518.5 17 .0 18.5 17 .7

810624 12 18.018.017.517.517.017.017.017.017.017.517.017.0 17 .0 18.0 17.3

810625 12 17.016.516.516.016.016.016.516.517.017.017.017.0 16.0 17.0 16.6

810626 12 16.5 16.5 16.0 16.0 16.0 16.0 15.5 15.5 15.5 15.5 15.5 15.0 15.0 16.5 15.8

810627 12 14.5 14.5 14.5 14.0 14.0 13.5 13.5 13.5 13.5 13.5 13.0 13.0 13.0 14.5 13.8

810628 12 13.0 13.0 12.5 12.5 12.5 12.5 12.0 12.0 12.5 12.5 12.5 12.5 12.0 13.0 12.6

810629 12 12.5 12.5 12.5 12.5 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.5 12.2

810630 12 12.0 12.0 12.0 12.0 12.0 12.0 12.5 12.5 13.0 13.5 13.5 13.0 12.0 13.5 12.6

810701 12 13.0 13.0 13.0 13.0 13.0 13.5 13.5 13.5 13.5 14.0 14.0 14.0 13 .0 14.0 13 .5

810102 12 14.0 13.5 13.5 13.5 13.5 13.0 13.0 13.5 13.5 13.5 13.5 13.5 13.0 14.0 13.5

810703 12 13.5 13.0 13.0 13.0 13.0 13.5 14.5 14.5 15.0 15.0 15.0 15.0 13.0 15.0 14.1

810704 12 14.5 14.; 14.0 14.0 14.0 14.5 15.5 16.0 16.5 16.5 16.5 16.0 14.0 16 .5 15.3

810705 12 15.5 15.5 15.0 15.0 15.0 15.5 16.0 16.5 17.0 17.0 17.0 16.5 15.0 17 .0 16.0

,. VALUES- -.0 INDICATE HISSING DATA
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TABLE I. DAllY THBRHOGRAPU STATISTICS. LOWER SUSITNA lIVER. 1981.

ALEXAJrtDER Cll. - 10.1

TDtPEiATUIE AT TIME Hili • IW<. .....
DAT! , OBS. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TBI'. tmp. TDe'.

810706 12 16.~ 16.0 I~.~ I~.O I~.O I~.~ I~.~ 16.~ 17.0 17.0 17.0 16.~ I~.O 17.0 16.1

810707 12 16.~ 16.0 I~.~ I~.O I~.O I~.O I~.~ 16.0 16.0 16.0 16.0 16.0 !S.O 16.~ I ~.8

810708 12 16.0 16.0 I~.~ I~.~ I~.~ I~.~ I~.~ 16.0 16.0 16.0 16.0 16.0 I~.~ 16.0 I ~.8

810709 12 16.0 I~.~ I~.~ I~.~ I~.~ I~.~ I~.~ I~.O I~.O I~.O 14.~ 14.~ 14.~ 16 .0 !S.3

810710 12 14.0 14.0 14.0 14.0 13.~ 13.~ 13.~ 13.~ 13.0 13.0 12.~ 12.~ 12.~ 14.0 13.~

810711 12 12.0 10.0 9.0 8.~ 8.0 8.0 8.0 8.0 8.0 8.~ 8.~ 8.~ 8.0 12.0 8.8

810712 12 8.~ 8.~ 8.~ 8 .~ 8.~ 8.~ 9.0 10.~ II.~ II.~ 12.0 12.0 8.~ 12.0 9.8

810713 12 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.~ 12.5 12.5 13.0 12.0 13.0 12.3

810714 12 13.0 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.0 13.~ 13 .~

81071~ 12 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.6

810716 12 13.5 13.5 13.0 13.0 13.0 13.0 13.0 12.5 12.5 12.5 12.5 12.5 12.~ 13.~ 12.9

810717 12 12.~ 12.~ 12.~ 12.~ 12.~ 12.~ I·.~ 12.~ 12.~ 13.0 13.0 13.0 12.5 13.0 12.7

810;18 12 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 13.~ 14.0 14.0 13 .~ 14.0 13.6

810719 12 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 13.~ 13.~ 13.~ 13.~ 14.0 13 .9

810720 12 13.~ 13.~ 13.~ 13.~ 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.~ 13.2

w VALUES- -.0 INDICATE MIBSING DATA
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TAaLB I. DAILY THERHOCRAPH STATISTICS, LOWEi SUSITHA &lVER, 1981.

ALEXAlfDEa ca. - 10.1

TEMPERATURE AT TIME HIN • ..... IllWl
DATE fOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TI!MP. TIM'. TEMP.

810121 12 13.0 13.0 13.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 13.0 12.1

810122 12 12.5 12.5 12.5 12.5 12.5 12.5 13.0 13.0 13.0 13.5 13.5 13.5 12.5 13 .5 12.9

810723 12 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.5 14.5 14.5 14.5 14.0 14.5 14.2

810124 12 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.6

810125 12 14.5 14.5 14.5 14.5 14.0 14.0 14.0 14.5 14.5 14.5 14.5 14.5 14.0 14.5 14.4

810126 12 14.5 14.5 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.5 14.1

810121 12 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.5 14.5 14.5 14.5 14.0 14.5 14.2

810728 12 14.5 14.5 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.5 14.1

810129 12 14.0 14.0 13.5 13.5 13.5 13.5 14.0 14.0 14.0 14.5 14.5 14.5 13.5 14.5 14.0

810130 12 14.5 14.5 14.5 14.5 14.5 14.5 14.5 15.0 15.0 15.0 15.0 15.0 14.5 15.0 14.8

810131 12 15.0 14.5 14.5 14.5 14.5 14.5 14.5 15.0 15.0 15.0 15.0 15.0 14.5 15.0 14.8

810801 12 15.0 15.0 15.0 14.5 14.5 14.5 14.5 14.5 14.0 13.5 12.5 12.0 12.0 15.0 14.2

810802 12 11.5 11.0 11.0 11.0 11.0 11.0 11.5 11.5 11.5 11.5 11.5 11.5 11.0 11.5 11.3

810803 12 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.6

81t.a04 12 12.0 12.0 12.5 12.5 13.0 13.0 13.0 13.0 13.0 13.5 13.5 14.0 12.0 14.0 13.0.. VALUES- -.0 INDICATE HISSING DATA
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TABLE 1. DAILv THBRMOGRAPH STATISTICS, LOWER SUSITHA RIVEi. 1981.

ALEXANDER. CR. - 10.1

TDlPEIATURE AT TIME MIN • .... .....
OAT. lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TUIP. TEMP.

810805 12 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.1

810806 12 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.1

810807 12 13.5 13.5 13.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13 .0 13.5 13 .2

CI0808 12 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.6

810809 12 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.6

810810 12 12.5 12.5 12.5 12.5 12.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 12.5 13 .0 12.8

810811 12 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.6

810812 12 12.5 12.5 12.0 12.0 12.0 11.5 11.5 11.5 11.5 11.0 11.0 11.0 11.0 12.5 11.7

810813 12 11.0 11.0 11.0 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 11.0 10.5 11.0 10.9

810814 12 11.0 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 10.7

810815 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.0 10.5 10.5

810816 12 10.0 10.0 10.0 9.5 9.5 10.0 10.b 10.0 10.5 10.5 10.5 10.5 9.5 10.5 10.1

810817 12 10.5 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.0 10.0 10.0 10.5 10.3.
810818 12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.5 10.2

810819 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 10.5 10.5 11.0 10.7

~ VALUES- -.0 INDICATE HISSING DATA
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TAlLE I. DAILY THERMOGRAPH STATISTICS. LOWER SUSITKA IlVEi. 1981.

ALE.IAl:DEi CR. - 10.1

TDiPEIlAnJiE AT TIME HIN. IW[. HUlf
DAT! , oas. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TatP. Taep. TDiP.

810820 12 10.~ 10.~ 10.~ 10.~ 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.~ 9.~ 10.~ 10.2

81OB21 12 9.~ 9.~ 9.~ 9.0 9 .~ 9.~ 10.0 10.~ 10.~ 10.~ 10.~ 10.~ 9.0 10.~ 10.0

81OB22 12 10.~ 10.~ 10.~ 10.0 10.0 10.0 10.~ 10.~ 10.~ 10.~ 10.~ 10.~ 10.0 1O.~ 10.4

810823 I, 10.~ 10.0 10.0 10.0 10.0 10.~ 10.~ 11.0 II.~ II.~ II.~ 11.0 10.0 II.~ 10.7

810824 12 11.0 10.~ 10.~ 10.~ 10.~ 10.~ 11.0 11.0 II.~ II.~ 11.0 11.0 10.~ II.~ 10.9

810BH 12 11.0 10.5 10.5 10.5 10.5 11.5 12.0 12.5 12.5 12.5 12.5 12.0 10.~ 12.~ 11.6

810826 12 12.0 12.0 II.~ II.~ II.~ 12.0 13.0 :3.~ 13.~ 13.~ 13.~ 13.0 II.~ 13.~ 12.6

810827 11 12.~ 12.~ 12.0 12.0 12.0 -.0 13.~ 14.0 14.0 14.~ 14.0 14.0 12.0 14.~ 13 .2

81OB28 12 13.~ 13.~ 13.0 13.0 13.0 13.0 13.0 13.0 13.~ 13.S 13.S 13.S 13.0 13.~ 13.3

810829 12 13.0 13.0 13.0 12.5 12.5 12.5 12.5 13.0 13.0 13.0 13.0 13.0 12.S 13.0 12.9

810830 12 13.0 12.5 12.5 12.5 12.0 12.0 12.0 12.0 12.5 12.5 12.5 12.5 12.0 13.0 12.4

810831 12 12.5 12.5 12.5 12.0 12.0 12.0 12.0 12.0 12.5 12.5 12.5 12.0 12.0 12.S 12.3

810901 12 12.0 11.~ II.S 11.0 11.0 11.0 II.S II.~ 12.0 12.0 12.0 12.0 11.0 12.0 11.6

810902 12 12.011.511.5 11.0 11.0 11.0 11.5 11.5 11.5 12.0 12.0 11.5 11.0 12.0 11.6

810903 12 11.511.511.011.0 H.O 11.0 11.5 11.5 12.0 12.0 12.0 12.0 11.0 12.0 11.6

m VALUES- -.0 INDICATE HISSrNG ~TA
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TABLE 1. DAILY THERMOGRAPH STATISTICS. LOWER SUSITHA RIVER, 1981.

ALEXANDER Cil. - 10.1

TEHPERA1VRE AT TIME HIN. lWt • ....
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDiP. TDiP. TEHP.

810904 12 II.~ II.~ 11.5 11.0 lI.r 11.0 II.~ 11.5 11.5 11.5 11.5 11.5 11.0 11.5 11.4

81090~ 12 11.5 11.0 11.0 11.0 11.0 11.5 11.5 12.0 12.0 12.0 12.0 11.5 11.0 12.0 11.6

810906 12 11.5 11.5 11.0 11.0 11.0 11.5 11.5 12.0 12.0 12.0 11.5 11.5 11.0 12.0 11.6

810907 12 11.0 11.0 11.0 10.5 10.~ 11.0 II.~ 12.0 12.~ 12.0 12.0 II.~ 10.5 12.5 11.4

810908 12 11.0 10.5 10.~ 10.0 10.0 10.~ 11.0 II.~ 12.0 12.0 II.~ 11.0 10.0 12.0 11.0

810909 12 10.~ 10.~ 10.~ 10.0 10.~ 10.~ 11.0 11.~ 11.~ 11.~ 11.0 10.~ 10.0 II.~ 10.8

810910 2 10.~ 10.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 10.0 10.5 10.3

810911 ~ -.0 -.0 -.0 -.0 -.0 -.0 -.0 12.0 11.5 11.0 11.0 11.0 11.0 12.0 11.4

810912 12 10.5 10.5 10.0 10.0 10.0 10.5 11.5 10.5 10.5 10.5 10.0 9.~ 9.~ 11.5 10.4

810913 12 9.~ 9.~ 9.0 9.0 9.0 9.0 10.0 10.~ 10.5 10.~ 10.0 10.0 9.0 10.~ 9.8

810914 12 10.0 9.~ 9.0 9.0 9.0 9.0 9.0 9 .~ 9.~ 9.~ 9.~ 9.0 9.0 10.0 9.3

81091~ 12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 10.0 10.0 10.0 9.5 9.0 9.0 10.0 9.3

810916 12 9.0 9.0 9.0 8 .~ 8.~ 8.~ 9.0 9.0 9.0 9.0 9.0 8.~ 8.5 9.0 8.9

810917 12 8.~ 8.5 8.0 8.0 8.0 8.~ 8.~ 9.0 9.~ 9.~ 9.0 9.0 8.0 9.~ 8.7

810918 12 9.0 8.~ 8.~ 8.0 8.0 8.0 8.5 8.~ 8.5 8.5 8.~ 8.~ 8.0 9.0 8. ~

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 1. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

ALEXANDER CR. - 10.1

TDIPERATURE AT TIME MIN. MAX. KEJ.fi
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 tEMP. TIMP. TEMP.

810919

810920

810921

810922

810923

810924

81092~

810926

810927

810928

810929

810930

811001

811002

811003

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

8.~ 8.~ 8.~ 8.~ 8.0 8.0 8.0 8.0 8.~ 8.~ 8.~ 8.~

8.0 8.0 8.0 7.~ 7.~ 7.~ 8.0 8.0 8.~ 8.~ 8.0 8.0

8.0 8.0 8.0 8.0 7.~ 7.~ 7.~ 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.~ 7.0 6.~ 6.~ 7.0 7.~ 7.' 7.~ 7.0 7.0

7.0 6.~ 6.~ 6.0 6.0 6.0 6.0 6.~ 6.~ 6.~ 6.~ 6.~

6.~ 6.~ 6.0 6.0 6.0 6.0 6.0 6.~ 7.0 7.0 6.~ 6.0

6.0 ~.~ ~.~ ~.O ~.O ~.O ~.~ ~.~ 6.0 6.0 ~.~ ~.O

4.~ 4.~ 4.0 4.0 4.0 4.0 4.0 4.~ 4.~ 4.~ 4.~ 4.0

4.0 4.0 4.0 4.0 3.~ 3.~ 4.0 4.~ 4.~ 4.~ 4.0 4.0

4.0 4.0 3.~ 3.~ 3.~ 3.~ 3.~ 4.0 4.~ 4.0 4.0 3.~

3.0 3.0 2.~ 2.~ 2.0 2.0 2.~ 3.0 3.0 3.0 3.0 3.0

3.0 3.0 2.~ 2.~ 2.~ 2.~ 3.0 3.~ 3.~ 3.~ 3.0 3.0

2.5 2.5 2.5 2.0 2.0 2.0 2.5 3.0 3.0 3.0 2.5 2.5

2.0 2.0 2.0 1.5 1.5 1.5 2.0 2.5 2.5 2.5 2.0 2.0

2.0 2.0 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0

8.0 8.~ 8.4

7.~ 8.~ 8.0

7.~ 8.0 7.9

6.~ 8.0 7.3

6.0 7.0 6.4

6.0 7.0 6.4

5.0 6.0 5.5

4.0 4.~ 4.3

3.~ 4.~ 4.1

3.~ 4.~ 3.8

2.0 3.0 2.8

2.~ 3.~ 3.0

2.0 3.0 2.~

I.~ 2.~ 2.0

I.~ 2.0 1.9

co VALUES- -.0 INDICATE HISSING DATA
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TABLE I. a\ILY THERMOGRAPH STATISTICS. LOWER SUSITHA IlYER, 1981.

ALEXANDER. CI. - 10.1

TEMPERATURE AT TIK! KIN. MAl. MJWI
DATE , OB8. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TOtP. TOt'. TEMP.

811004 12 2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0 1.0 2.0 1.6

811005 12 1.0 1.0 1.0 1.0 1.0 1.0 1.5 2.0 2.0 2.0 2.0 1.5 1.0 2".0 1.5

811006 12 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 1.5 2.0 1.8

811007 12 1.5 1.5 1.5 1.0 1.0 1.0 loS loS 2.0 1.5 loS 1.0 1.0 2.0 1.4

811008 12 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.0 1.5 1.3

811009 9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 loS loS -.0 -.0 -.0 1.0 1.5 1.2

VALUES- -.0 INDICATE HISSING DATA
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TABLE 2. DAILY THEiHOCIAPH STATISTICS. LOWER SUSITHA lIVER, 1981.

ABOVE ALEX. CR. - 10.1

TEMPERATURE AT TIME NIN. .... KEAIl
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810606 3 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 7.0 7.0 6.1 6.1 7.0 6.9

810607 12 6.1 6.1 6.1 7.0 7.1 8.0 8.1 8.1 8.1 8.0 7.1 7. " 6.1 8.1 7.6

810608 12 7.1 7.1 8.0 8.0 8.0 8.0 8.0 8.0 7.1 7.1 7.1 7.1 7.1 8.0 7.8

810609 12 7.1 7.0 7.0 7.0 7.1 7.1 8.0 8.0 7.5 7.1 7.0 7.0 7.0 8.0 7.4

810610 12 7.0 7.0 7.0 7.0 7.0 7.1 8.0 8.0 8.0 8.0 7.1 7.1 7.0 8.0 7.1

810611 12 7.1 7.1 7.1 7.1 8.0 8.5 9.0 9.1 9.1 9.0 9.0 9.0 7.1 9.1 8.1

810612 12 9.0 9.0 9.0 9.0 9.5 10.1 10.5 10.5 10.5 10.0 9.5 9.0 9.0 10.5 9.7

810613 12 9.0 9.0 9.0 9.5 10.0 10.1 10.5 10.1 10.1 10.0 10.0 9.1 9.0 10.1 9.9

810614 12 9.1 9.1 9.1 10.0 10.1 11.0 11.1 11.1 11.0 10.1 10.1 10.0 9.1 1l.1 10.1

810615 12 10.0 10.0 10.0 10.0 10.0 10.5 10.0 10.0 10.0 10.0 9.1 9.1 9.1 10.1 10.0

810616 12 9.1 9.1 9.1 9.5 10.0 10.0 10.0 10.0 9.1 9.0 9.0 9.0 9.0 10.0 9.6

810617 12 9.0 9.0 9.0 9.0 9.1 10.0 10.1 10.1 10.1 10.1 10.1 10.5 9.0 10.1 9.9

810618 12 10.5 10.1 10.1 10.1 10.1 10.5 10.5 10.5 10.1 10.1 10.1 10.1 10.1 10.1 10.6

810619 12 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1 10.1

810620 12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

- VALUES- -.0 INDICATE HISSING DATA
0
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TAIL! 2. DAILY TKI!IHOCIAPR STATISTICS, LOWER SUBITNA RIVEI, 1981.

ABOVE ALII. CR. - 10.1

TDtPIIATUII AT TIME HIN. MAX. M£AN
DATI 'OIS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

12 10.0 10.0 10.0 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.0 9.0

12 10.0 9.S 9.S 9.S 9.0 9.0 9.S 9.S 9.0 9.0 9.0 9.0810621

810622

810623

810626

11062S

110626

110627

110621

110629

110630

110701

110702

810703

12

12

12

12

12

12

12

12

12

12

9.0 9.0 I.S 8.S 8.S 8.S 8.S 8.S 8.S 8.0 8.0 8.0

8.0 8.S 8.S 8.S 8.S 9.0 9.S 10.0 10.0 9.S 9.S 9.S

9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.S 10.0 10.0 10.0 10.0

9.0 9.0 9.0 8.S 8.S 8.S 8.0 8.0 7.S 7.S 7.0 7.0

7.0 7.0 7.0 7.0 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S

6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.S 7.S 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.t 8.0 8.0 8.S 8.S 8.S 8.S 9.0

9.0 9.0 9.0 9.S 9.S 10.0 10.0 10.0 10.0 9.S 9.S 9.S

9.0 10.0 9.3

8.0 9.0 8.S

8.0 10.0 9.1

9.S 10.0 9.7

9.0 10.0 9.6

7.0 9.0 8.2

6.5 7.0 6.7

6.S 7.0 6.6

7.0 7.0 7.1

1.0 8.0 7.6

8.0 9.0 8.3

9.0 10.0 9.6

110706

1I070S

12 9.5 9.S 9.5 10.0 10.5 11.0 11.0 11.0 11.0 10.5 10.0 10.0 9.5 11.0 10.3

12 10.0 10.0 10.0 10.5 11.0 11.5 11.5 11.5 11.0 10.5 10.0 10.0 10.0 11.5 10.1

::: VALUlS- -.0 UlDlCATI H1S81': DATA
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TAILI 2. DAILY THBIMOGIAPB STATISTICS. ~OWBR BUIITHA lIVER, 1981.

AaD'. ALII. CR. - 10.1

TDtPEU1V1B AT TIKI HIR. MAX. HItAH
DATI '018. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 lEMP. TEMP. TEMP.

810106

810101

810108

12 10.0 10.0 10.0 10.S 10.S II.S 12.0 12.0 11.S 11.0 10.S 10.S 10.0 12.0 10.9

12 10.S 10.S 10.S 10.S 10.S 11.0 11.S 11.S 11.0 11.0 10.S 10.S 10.S 11.S 10.8

12 10.S 10.S 10.S 10.S 10.S 11.0 11.0 11.0 10.S 10.0 10.0 10.0 10.0 11.0 10.6

12 10.0 10.0 10.0 10.0 10.0 9.S 9.0 9.0 9.0 9.0 8.S 8.S

VAL~S· -.0 INDICATE HISBING DATA

i

­"0

110109

810110

810111

810112

110113

810114

81011S

810116

810111

810118

810119

810120

12

12

12

12

12

12

12

12

12

12

12

8.S I.S 8.S 8.S 8.S 8.S 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S

1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S

1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S

1.S 1.S 1.S 70S 70S 70S 1.S 70S 1.S 70S 70S 70S

1.S 1.S 1.S 1.S 1.S 1.S 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.S 1.S 1.S 1.S 1.S 8.0

8.0 8.0 1.0 8.0 8.0 8.0 8.S 8.S 9.0 9.0 9.0 9.0

9.0 9.0 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S

8.S 8.0 8.0 8.0 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S

1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 1.S 8.0 8.0 8.0

8.S 10.0 9.4

8.0 8.S 8.3

1.S 8.0 1.1

1.S 1.S 1.6

1.S 1.S 1.6

70S 1. S 1.6

1.0 1. S 1.3

7.0 8.0 7.3

8.0 9.0 8.S

8.S 9.0 8.6

70S 8.S 1.8

1.S 8.0 1.7



I
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TAILE 2. DAILY TllII:&MOGIAPH STATISTICS. LOVER SUSITltA RIVER, 1981.

ABOVE ALEX. CI. - 10.1

TEMPERATURE AT TIME HIN. HAI.. K!AN
DATB # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810121

810722

810123

810124

810125

810726

810721

810128

810129

810130

810131

810801

810802

810803

810804

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.5 0.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5

8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.S 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.5 8.5 8.5 9.0 9.0 9.0 9.5 9.5

9.5 9.5 9.5 9.0 9.0 9.0 9.5 9.5 9.5 9.5 10.0 10.0

8.0 8.5 8.2

8.5 9.0 8.1

8.5 9.0 8.1

8.0 8.5 8.2

8.0 8.5 8.2

8.0 8.5 8.3

8.0 8.5 8.3

8.0 8.5 8.1

8.0 8.5 8.1

8.0 9.5 8.1

9.5 9.5 9.6

8.5 9.5 8.8

8.0 8.5 8.1

8.0 9.5 8.1

9.0 10.0 9.5

~... VALUES- -.0 INDICATE HISSING DATA
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TABLE 2. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVER, 1981.

ABOVE ALEX. ca. - 10.1

TEHPBllA11JiI AT Tum HIN. MAX. HEAlt
DATI # oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

12 10.0 10.0 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.5 9.5810805

810806

810801

810808

810809

810810

810811

810812

810813

810814

810815

810816

810811

810818

810819

12

12

12

12

12

12

12

12

12

12

12

12

12

12

9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0

1.5 1.5 1.5 1.5 1.5 1.5 1.5 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.5

1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0

1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5 1.5 1.5 1.5 6.5 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

9.0 10.0 9.5

9.0 9.5 9.2

8.0 9.0 8.3

1.5 8.0 1.8

8.0 8.5 8.3

1.5 8.5 8.1

1.0 1.5 1.2

1.0 1.5 1.4

6.5 7.5 7.]

7.0 7.0 7.1

1.0 1.0 1.1

1.0 1.0 1.1

7.0 7.0 7.1

1.0 1.0 1.1

1.0 1.0 1.1

~ VALUES- -.0 INDICATE MISSING DATA
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TABLE 2. DAILY THERMOGRAPH SlAtiSTICS. LOWER SUStTNA RIVER, 1981.

A&OVE ALEX. ca. - 10.1

TEHPERATIJRE AT TIHE HIN. HAl. HEA!I
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDtP. TDfP. TDtP.

810820 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810821 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810822 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810823 12 7.0 7.0 7.0 7.0 7.0 7.' 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810824 H 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810825 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810826 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810827 6 7.0 7.0 7.0 7.0 7.0 6.5 -.0 -.0 -.0 -.0 -.0 -.0 6.5 7.0 7.0

810829 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810830 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

8108]1 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810901 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

VALUES- -.0 INDICATE HISSING DATA
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TABLE 3. DAILY THERMOGRAPH STATISTICS, LOWER BUStINA RIVEi. 1981.

YEJ(INA R. - 27.0

TEHPERATURE AT TlHE MIN. MAX. MEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEMP.

12 10.510.510.510.010.010.510.511.0 : .. 0 11.5 11.5 11.5 10.0 11.5 10.8

12 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.4

810605

810606

810607

810608

810609

810610

810611

810612

810613

4

12

12

12

12

12

12

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 9.5 9.5 9.5 9.5

9.0 9.0 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 9.0 9.0 9.5 9.5

9.5 9.0 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.0 8.0 ~.O 7.5 8.0 8.0 8.0 8.5 8.5 8.5

8.0 8.0 8.0 7.5 7.5 8.0 8.0 8.5 8.5 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 9.0 9.5 9.5 10.0 10.5 10.5 10.5

9.5 9.5 9.6

8.0 9.0 8.3

8.0 9.5 8.6

8.5 9.5 8.8

7.5 8.5 8.2

7.5 9.0 8.3

8.5 10.5 9.5

810614

810615

810616

810617

810618

810619

12 11.511.511.011.011.011.011.011.011.511.5 11.5 12.0 11.0 12.0 11.3

12 12.011.511.511.511.011.011.011.011.011.011.011.0 11.0 12.0 11.3

12 11.0 11.0 10.5 11.0 9.5 9.5 9.510.010.010.5 10.5 10.5 9.5 11.0 10.3

12 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.5 11.5 12.0 12.0 12.0 10.5 12.0 11.1

12 12.012.011.511.011.011.011.011.511.511.011.011.0 11.0 12.0 11.3

12 11.511.511.010.510.010.010.510.511.011.511.511.5 10.0 11.5 11.0

...... VALUES- -.0 INDICATE HISSING DATA
~
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TABLE 3. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIYER, 1981.

YENTHA i. - 21. 0

TDtPERATURE AT TIME HIN. HAX. KEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

810620

810621

12 11.511.011.010.510.510.510.511.011.011.511.511.5 10.S 11.5 11.1

12 11.0 10.5 10.5 10.0 9.S 9.S 9.5 10.0 10.0 10.0 10.0 10.0 9.S 11.0 10.1

810622 12 10.0 9.5 9.0 9.0 8.5 8.5 8.~ 8.S 0.5 9.0 9.0 9.5 8.5 10.0 9.0

810623 12 9.5 9.5 9.5 9.0 9.0 9.0 9.5 10.0 10.5 10.5 11.0 11.0 9.0 11.0 9.9

810624

810625

810626

12 11.010.510.010.010.010.0 10.5 10.5 11.0 11.0 11.5 11.5 10.0 11.5 10.7

12 11.511.011.010.510.510.510.510.511.011.011.511.5 10.5 11.5 11.0

12 11.511.011.0 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.~ 10.0 11.5 10.6

810621 12 10.5 10.0 9.5 9.0 8.5 8.5 8.0 8.0 7.5 7.5 7.5 7.5 7.5 10.5 8.6

810628

810629

810630

810701

810702

12

12

12

12

12

7.5 7.5 7.5 "7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.5 8.5 9.0 9.0 9.0

9.0 9.0 8.5 8.0 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.5

8.5 d.D 8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.5 10.5

7.0 7.5 7.3

1.5 9.0 8.2

7.5 9.0 8.1

8.0 9.0 8.4

9.0 10.5 9.6

810703

810704

12 10.510.510.010.010.010.010.010.510.511.011.0 11.0 10.0 11.0 10.5

12 11.0 U.O 11.0 10.5 10.5 10.511.011.0 U.O 11.5 U.5 11.5 10.5 11.5 11.1

~ VALUt:S- -.0 INDICATE HISSING DATA
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TABLE 3. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

YENTNA B. - 21.0

TDtPERATURE AT TIME HUt. MAX. HEAH
DATE , OBS. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810804

81080\

12 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 11.0 11.0 11.5 11.0 10.0 11.5 10.6

12 11.010.510.510.010.010.010.010.5 10.5 11.0 11.0 11.0 10.0 11.0 10.6

810806 12 10.5 10.5 10.0 10.0 9.5 9.5 10.0 10.0 10.0 10.0 10.0 10.0 9.5 IO.S 10.1

810807

810808

810809

810810

810811

810812

810813

810814

810815

810816

810817

810818

12

12

12

12

12

12

12

12

12

12

12

12

9.\ 9.\ 9.0 8.\ 8.\ 8.\ 8.\ 8.\ 8.\ 8.\ 8.\ 8.\

8.\ 8.\ 8.\ 8.0 8.0 8.\ 8.\ 8.\ 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.\ 9.\ 9.\ 9.\ 9.\ 9.\

9.0 9.0 8.\ 8.\ 8.\ 8.\ 8.\ a.\ 8.\ 8.\ 8.\ 8.\

8.0 8.0 8.0 7.5 7.5 1.5 7.5 8.0 8.0 8.0 8.0 7.5

7.\ 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.\ 7.\ 7.\ 7.\

7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.\ 8.\ 8.\ 8.\

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 8.\ 8.\ 8.\ 8.\ 8.\ 8.\ 8.\ 9.0 9.0 9.0

9.0 8.\ 8.\ 8.\ 8.\ 8.\ 8.0 8.\ 8.\ 8.\ 8.\ 8.\

8.\ 9.\ 8.8

8.0 9.0 8.6

9.0 9.S 9.3

8.\ 9.0 8.6

7.5 8.0 7.8

7.0 7.\ 7.3

7.\ 8.0 7.8

8.0 8.\ 8.2

8.0 8.0 8.1

8.0 9.0 8.\

8.5 9.0 8.8

8.0 9.0 8.6

b VALUES- -.0 INDICATE HISSING DATA
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TABLE 3. DAILY THERMOGRAPH STATISTICS, LOWER SUStIN! RIVER, 1981.

Y~THA a. - 27.0

TDiPERATU&E AT TIKE HIN. HAl. MEAN
DATE 'OBS. 0200 0400 0600 o~oo lOaD 1200 1400 1600 ISOD 2000 2200 2400 TEMP. TEMP. TEHP.

810819

810820

810821

810822

810823

810824

12

12

12

12

12

12

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5

9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.5 9.0 9.0 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0 10.0

9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.5 9.1

8.5 9.0 8.9

8.5 9.0 8.8

9.0 9.0 9.1

9.0 10.0 9.5

9.0 9.5 9.2

810825

810826

12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 ~.5 9.5 10.0 10.0

12 10.0 10.0 10.0 9.5 9.0 9.5 9.0 9.5 9.5 10.0 10.0 10.0

9.0 10.0 9.3

9.0 10.0 9,7

810827

810828

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.5 10.2

12 11.0 11.0 11.0 10.5 10.5 10.0 IO.C 10.0 10.0 10.0 10.0 10.0 10.0 11.0 10.4

12 10.0 10.0 10.0 10.0 9.5 9.0 9.0 9.0 9.0 9.0 9.5 9.5810829

810830

810831

810901

810902

12

12

12

12

9.5 9.5 9.0 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

1.5 1.5 1.5 7.0 7.0 7.0 7.0 7.5 7.5 8.0 8.0 8.0

8.0 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5

9.0 10.0 9.5

8.0 9.5 8.4

7.5 8.0 7.1

7.0 8.0 7.5

7.0 8.0 7.4

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 3. DAILY THERMOGRAPH STATlS~ICS. LOWER SUSITHA RlVEi, 1981.

YENTN! I. - 27.0

TEMPERA11JaB AT TIME HIN. MAl. HBAH
DATl 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TENP. TEMP. TEMP.

610120

810721

810722

810723

810724

810725

810726

810727

810728

810729

810730

12

12

12

12

12

12

12

12

12

12

12

8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.~ 8.~ 9.0 9.0 9.~ 9.~ 9.~ 9.~ 9.~

9.5 i.; 9.5 9.0 9.0 9.5 9.5 9.5 10.0 10.0 10.0 10.0

9.~ 9.~ 9.~ 9.~ 9.0 9.0 9.0 9.~ 9.~ 9.~ 9.~ 9.~

9.0 9.0 8.~ 8.~ 8.~ 9.0 8.~ 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.~ 8.~ 8.~ 8.~ 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.~ 8.~ 8.~ 9.0 9.0 9.0 9.~ 9.~ 9.0

9.0 8.~ 8.~ 8.~ 8.~ 9.0 9.0 9.~ 9.~ 9.~ 9.~ 9.~

9.0 9.0 8.~ 8.~ 8.~ 8.~ 8.~ 8.~ 9.0 9.0 9.0 9.0

8.~ 8.~ 8.~ 8.~ 8.0 8.0 8.~ 8.~ 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.~ 10.0 10.0 10.~ 11.0 11.0

8.~ 9.0 8.8

8.~ 9.~ 9.2

9.0 10.0 9.6

9.0 9.~ 9.4

8.~ 9.0 8.9

8.~ 9.0 8.9

8.~ 9.~ 9.0

8.~ 9.~ 9.1

8.~ 9.0 8.8

8.0 9.0 8.6

9.0 11.0 9.7

810131 12 11.0 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.0 10.0 11.0 10.3

810801

810802

12 10.0 10.0 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~

12 9.0 9.0 8.~ 8.~ 8.~ 8.~ 8.~ 8.~ 9.0 9.0 9.~ 9.~

9.~ 10.0 9.6

8.~ 9.~ 8.9

810803 12 9.~ 9.~ 9.0 9.0 9.0 9.~ 9.~ 10.0 10.~ 10.~ 10.~ 10.~ 9.0 10.5 9.6

N
o VALUES- -.0 INDICATE HISSING DATA
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TABLE 3. DAILY THERMOGRAPH STATISTICS. LOWER S~SITHA RIVER. 1981.

'!2HTNA i. - 27.0

TDtPEIATURE AT TIME HIN. HAX. KEAH
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 20aO 2200 2400 TEMP. TEMP. TEMP.

810705

810706

810707

810708

12 11.511.511.511.011.011.011.011.011.5 lL5 11.5 11.5 11.0 11.5 11.3

12 11.511.511.511.511.011.011.511.512.012.012.012.0 H.O 12.0 11.6

12 12.011.511.511.011.011.011.511.512.012.012.012.0 11.0 12.0 11.6

12 12.0 12.0 11.5 11.0 11.0 11.0 10.5 10.5 11.0 11.0 11.0 11.0 10.5 12.0 11.2

810709 12 11.0 10.5 10.5 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 11.0 9.9

12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0

12 10.0 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5

810710

810711

810112

810713

810114

810715

810716

810717

810718

810719

12

12

12

12

12

12

12

9.5 9.5 9.5 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.5 9.5

9.0 8.5 8.5 8.5 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.9 9.0 9.0 9.0 10.0 10.0 10.5 10.5 10.5 10.5

9.5 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 9.5 9.0

8.5 9.0 8.8

8.5 9.5 9.2

9.0 10.0 9.4

9.0 10.0 9.2

8.0 9.0 8.5

8.5 9.0 8.8

9.0 10.5 9.7

9.5 10.0 10.0

8.5 9.5 8.7

~ VALl1ES- -.0 lHDleAU HISSJNG OJ.TA
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N,.

TABL! 3. DAILY THERMOGRAPH STATISTICS. LOWEI SUSIINA RIVEI, 1981.

YENTNA a. - 11.0

TotPBRATURE AT TIK! HIN. MAX. HEAN
OAT! , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. rOtp. TEMP.

810903 12 7.5 7.0 7.0 6.5 6.5 6.5 6.0 6.5 6.5 6.5 6.5 7.0 6.0 7.5 6.7

810904 12 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810905 12 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0 7.5 7.3

810906 12 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810907 12 7.5 7.5 7.5 7.0 7." 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.4

810908 12 8.0 8.0 7.5 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.0 8.0 7.5

810909 12 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810910 12 7.5 7.5 7.0 7.0 7.0 7.0 7.' ; .0 7.0 7.0 7.0 7.0 7.0 7.5 7.1

810911 12 7.0 7.0 7.0 7.0 7 " 1 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810912 12 7.0 7.0 7.0 7. , 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810913 12 7.0 7.0 7.0 7.L ' . 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810914 6 7.0 7.0 7.0 7.0 7.0 7.0 -.0 -.0 -.0 -.0 -.0 -.0 7.0 7.0 7.1

VALUES- -.0 INDICATE HISSINC DATA



• • •
TABLE 4. DAILY THERMOGRAPH STATISTICS, LOWEI SUSITHA RIVER, 1981.

A&OVE YEHTNA R. - 29.2

TEMPERATURE AT TIME KIN. KAJ:. HBAN
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

81(H;06 4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

810607 12 9.5 9.5 9.5 9.5 9.5 9.510.010.010.511.011.011.0 9.5 11.0 10.1

12 10.010.010.010.010.510.511.511.511.512.012.011.5 10.0 12.0 11.0

12 11.5 11.0 10.5 10.5 10.5 11.0 11.5 11.5 12.0 12.0 12.0 12.0 10.5 12.0 11.4

12 12.0 11.5 11.5 11.5 11.5 11.5 12.0 12.5 13.0 13.0 13.0 13.0 11.5 13.0 12.2

12 10.5 10.5 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 10.5 9.8

8.5 9.5 9.0

9.0 10.5 9.8

9.0 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.5

9.5 9.5 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.5 10.5 10.5

12

12

810608

81(H;09

81(H;10

81(H;11

81 (H; 1~

810013

810614 12 13.0 12.5 12.0 12.0 12.0 12.0 12.5 13.0 13.5 13.5 13.5 13.5 12.0 13.5 12.8

810615

810616

12 13.0 13.0 12.5 12.5 12.0 12.0 12.0 12.5 12.5 12.5 12.5 12.5 12.0 13.0 12.5

12 12.5 12.5 12.0 12.0 12.0 12.0 12.5 12.5 13.0 13.0 13.5 13.5 12.0 13.5 12.6

81(H;ll

81(H;18

12 13.0 13.0 12.5 12.5 12.) 12.5 13.0 13.S 14.0 14.0 14.0 13.5 12.5 14.0 13.2

I~ 13.5 13.0 12.5 12.5 12.5 12.5 13.0 13.5 13.5 14.0 14.0 13.5 12.5 14.0 13.2

810619 12 13.5 13.0 13.0 12.5 12.5 12.5 13.0 13.5 '3.5 14.0 14.0 14.0 12.5 14.0 13.3

81(H;20 12 13.5 13.5 13.0 12.5 12.5 13.0 Ij.5 13.5 14.0 14.0 14.0 13.5 12.5 14.0 13.4

~ VALUES" -.0 INDICATE HISSINe DATA
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TUU 4. DAILY THEiHOCRAPH STATISTICS. LOWER SUSITNA alVEi, 1981.

ABOVE YENTHA I. - 29.2

TDCPEIlATURE AT Tum HIN. llAX • ....
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810621 12 13.5 13.0 12.5 12.5 12.5 12.5 12.5 l~.~ 12.5 12.5 12.5 12.0 12.0 13.5 12.6

810622 12 11.511.511.010.510.510.511.011.011.011.511.511.5 10.5 11.5 11.1

810623 12 11.511.011.011.011.011.512.012.5 13.0 11.~ 13.5 13.0 11.0 13 .5 12.1

810624 12 13.0 12.5 12.0 £2.0 12.0 12.0 12.5 13.0 13.5 13.5 13.5 13.5 12.0 13 .5 12.8

810625 12 13.0 12.5 12.5 12.0 12.0 12.5 12.5 13.0 13.0 13.0 13.5 13.5 12.0 13 .5 12.8

810626 12 13.012.512.512.012.011.511.511.511.511.511.511.0 11.0 13.0 11.9

810627 12 11.0 10.5 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 11.0 9.8

810628 12 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.0 8.5 8.4

810629 '2 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.1

810630 12 8.5 8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.0 9.0 9.0 8.0 9.0 8.5

810701 12 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.5 9.5 9.5 8.5 9.5 8.9

810702 12 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 10.0 10.0 10.0 10.0 9.0 10.0 9.5

810703 12 10.0 10.0 9.5 9.5 9.5 10.0 10.0 10.5 11.0 11.0 11.0 11.0 9.5 11.0 10.3

810704 12 11.011.010.510.510.511.011.511.512.012.012.011.5 10.5 12.0 11.3

810705 12 11.511.0 H.O 11.0 11.0 11.5 11.5 12.0 12.0 12.5 12.5 12.0 11.0 12.5 11.7

N VALUES- -.0 llWICATE MI3$ING DATA,.

1
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TAILE 4. DAILY THERMOGRAPH ST~TlSTICS. LOWER SUSITNA RIVER, 1981.

ABOVE YutINA R. - 29.2

TDtPEBAnJiB AT TIME HIM. MAl. KEAH
OATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEHP,

810904

810905

810914

810915

810916

810911

810928

810929

810930

811001

811002

811003

811004

811005

811006

12

12

6

12

12

6

9

12

12

12

12

12

12

12

12

8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 8.0 8.0 8.0 8.0

-.0 -.0 -.0 -.0 -.0 -.0 1.5 1.5 1.5 1.5 1.5 1.5

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 1.0 1.0 1.0

7.0 7.0 7.0 7.0 1.0 1.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 3.0 3.0 3.0 2.5 2.0 2.0 2.0 2.0 1.5

1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5

1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0

2.0 1.5 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 LO 1.0 1.5 1.5 1.5 1.5 1.5 1.5

1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.5

8.5 9.0 8.8

8.0 9.0 8.5

7.5 7.5 7.6

1.0 7.0 7.1

6.5 1.0 6.1

7.0 7.0 7.1

1.5 3.0 2.4

1.5 2.0 1.9

1.5 2.0 1.9

2.0 2.5 2.1

1.5 2.0 2.0

1.5 2.0 1.8

1.0 2.0 1.3

1.0 1.5 1.3

1.0 1.5 1.3

,

:J: VALUES- -.0 INDICATE MISSING DATA
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TABLE 4. DAILY THBRMOGRAPH STATISTICS, LOWEI SUSITNA RIYER. 1981.

ABOVE YENTNA a. - 29.2

TDtPEiATUIE AT TIK! MIN. HAI.~ MEAN
DATE '08S. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TENP. TEMP.

810820

810821

810822

810823

810824

810825

12

12

12

12

12

9

8.S 8.S 8.S 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.S 8.5

8.5 8.S 8.S 8.0 8.0 8.5 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.S 8.5 8.5

8.5 8.5 8.5 8.5 8.S 8.S 8.5 9.0 9.0 9.5 9.S 9.5

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5

9.S 9.5 9.0 9.0 9.0 9.5 9.5 10.0 10.0 -.0 -.0 -.0

8.5 8.S 8.6

8.0 9.0 8.6

8.5 9.0 8.9

8.5 9.5 8.9

9.0 9.S 9.2

9.0 10.0 9.5

810826

810821

810828

6 -.0 -.0 -.0 -.0 -.0 -.0 10.0 10.5 10.5 10.5 11.0 11.0 10.0 1J..O 10.6

12 11.011.010.510.510.511.011.011.511.511.5 11.5 11.5 10.5 11.5 11.1

12 11.511.511.0 H.O 11.0 11.0 11.0 11.l) 11.0 11.0 11.0 11.0 11.0 11.5 11.1

12 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.1

12 11.0 11.0 10.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 11.0 10.5 11.0 10.8

12 9.5 9.S 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0 10.0 10.0

12 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0

9.0 10.0 9.6

9.5 10.0 9.8

9.0 9.5 9.1

8.0 9.0 8.4

9.S 9.S 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 8.5 8.5 8.0 8.0 8.0 8.0 8.5 8.5 8.S 8.S 8.5

12

12

810829

810830

810831

810901

810902

810903

N

'"
VALUES- -.0 INDICATE HISSING DATA
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TABLE 4. DAILY THERHOCIAPK STATISTICS, LOWER SUSITNA RIVE., 1981.

ABOVE YENTNA a. - 29.2

TDiPEIlATUllB AT Tum HIN. MAX. HRAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 ~800 2000 2200 2400 TEHP. TEMP. TEMP.

810805

810806

810807

810808

810809

12 11.5 11.S, 11.5 11.0 11.0 11.0 11.5 11.5 U.S 11.5 11.5 11.0 11.0 11.5 11.4

12 11.011.011.010.510.510.510.511.011.011.011.011.0 10.5 11.0 10.9

12 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 10.6

12 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.5 11.0 11.0 11.0 10.0 11.0 10.5

12 10.5 10.5 10.5 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.5

12 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5810810

810811

810812

810813

810814

810815

810816

810817

810818

810819

12

12

12

12

12

12

12

12

12

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.0 9.0 9.0

9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0

7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

9.5 10.0 9.7

9.0 9.5 9.1

8.5 9.0 8.7

8.5 'l.O 8.7

8.5 8.5 8.6

8.0 8.5 8.2

7.5 8.0 7.9

7.5 8.0 7.8

7.5 8.5 8.1

8.5 8.5 8.6

~ VALUES- -.0 INDICATE HISSING DATA
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tAlLE 4. DAILY THERKOClAPB STATISTICS, LOWEI SUSITKA RIVER, 1981.

ABOVE U'.NTHA I. - 29.2

TEHPEIlAT\l1E AT TIME HIH • 1Wt. .....
DAT! , oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. tEHP. TDtP.

810721 12 10.0 .to.O 10.0 9.5 9.5 9.5 10.0 10.5 10.5 10.5 10.5 10.5 9.5 10.5 10.1

810722 12 10.5 10.5 10.0 10.0 10.0 10.5 11.0 11.0 11.5 11.5 11.5 11.5 10.0 11.5 10.8

810723 12 11.5 11.0 11.0 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 11.0 10.5 11.5 10.9

810724 12 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 10.6

810725 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 "10.S 10.6

810726 12 10.5 10.5 10.0 10.0 10.0 10.5 10.5 10.5 10.5 11.0 11.0 11.0 10.0 11.0 10.6

810727 12 10.510.510.510.510.510.510.510.511.011.011.011.0 10.5 11.0 10.7

810728 12 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 10.6

810729 12 10.0 10.0 10.0 9.5 9.5 10.0 10.5 10.5 11.0 11.0 11.5 11.5 9.5 11.5 10.5

810730 12 11.511.511.011.011.011.011.011.511.5 11.5 11.5 11.5 11.0 11.5 11.3

810731 12 11.5 11.0 11.0 10.5 10.5 10.5 11.0 11.5 11.5 11.5 11.5 11.5 10.5 11.5 11.2

810801 12 11.5 11.0 11.0 11.0 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.5 10.8

810802 12 10.0 9.5 9.5 9:5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 9.5 10.0 9.8

810803 12 10.0 10.0 9.5 9.5 9.5 10.0 10.0 10.5 10.5 10.5 10.5 10.5 9.5 10.5 10.1

810804 12 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.5 11.5 12.0 12.0 11.5 10.5 12.0 II.I

" VALUES- -.0 IHDICATE HISSING DATA
D>
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TAILE 4. DAILY THB[HOGiAPH STATISTICS, LOWEI SUSITNA RIVEI. 1981.

AIOVE yart..A I. - 29.2

T&lPEIATUIl AT TIKE HIli. MAl • ....
DAT8 , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDtP. TEKP. TotP.

810706 12 12.011.511.511.011.011.011.512.012.012.012.012.0 11.0 12.0 11.7

810707 12 11.5 11.5 11.5 11.0 11.0 11.5 11.5 12.0 12.0 12.0 11.5 11.5 11.0 12.0 11.6

810708 12 11.5 11.0 11.0 11.0 10.5 11.0 11.0 11.0 11.0 11.0 11.0 11.0 10.5 11.5 11.1

810709 12 10.5 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0 10.5 9.7

810710 12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.1

810711 12 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 8.5 9.5 8.8

810712 12 9.5 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.5 9.3

810713 12 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.0 9.5 9.3

810714 12 9.5 9.5 9.5 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.5 9.4

810715 12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.0 9.0 9.5 9.1

810716 12 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.5 9.3

810717 12 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.5 11.0 11.0 11.5 11.5 9.5 11 .5 10.3

810718 11 11.5 11.0 11.0 11.0 11.0 11.0 -.0 11.0 11.0 11.0 11.0 11.0 11.0 H.!.. 11.1

010719 12 11.0 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.0 11.0 10.4

810720 12 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.1

N VALUES- -.0 INDICATE HISSING DATA
~
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TABLE 4. DAILY THERMOGRAPH STATISTICS. LOWER SUSITHA lIVER. 1981.

ABOVE YENTHA i. - 29.2

TDtPERAT\l1lE AT Tl~ HIN. 1Wt. HlWl
OAT! , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDfP. TDtP. TotP.

811007 12 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.5 1.5

811008 12 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.5 1.5

811009 3 1.0 1.0 1.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 1.0 1.0 1.0

VALUES- -.0 INDICATE HISSINC DATA . .
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TABLE 5. DAILY THERHOGIAPH STATISTICS. LOWEI SUSITNA lIVER, 1981.

DBSHKA i. - 40.5

IEHPUATUaE AT TIMB HIN. MAl. KIWI
DATB , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TotP. TotP.

810610 6 -.0 -.0 -.0 -.0 -.0 -.0 13.5 13.5 14.5 14.5 14.0 13.5 13.5 14.5 14.0

810611 12 13.0 12.5 12.5 12.5 12.5 13.5 14.0 14.5 14.5 14.5 14.5 14.0 12.5 14.5 13.6

810612 . , 13.5 13.0 12.5 12.5 13.0 13.5 14.5 15.5 15.5 15.5 15.0 14.5 12.5 15.5 14 .1..
810613 12 13.5 13.0 13.0 13.0 13.5 14.5 15.5 16.5 16.5 16.5 16.0 15.0 13.0 16.5 14.8

810614 12 14.5 14.0 13.5 14.0 14.5 15.5 16.0 16.5 11.0 11.5 11.0 16.5 13.5 11.5 15.6

810615 12 16.0 15.5 14.5 14.5 14.5 14.5 15.0 15.0 15.0 15.0 15.0 15.0 14.5 16.0 15.0

810616 12 14.5 14.5 14.0 14.0 14.0 14.5 15.5 16.0 16.5 11.0 11.0 11.0 14.0 11.0 15.4

810611 12 16.5 16.5 15.5 15.5 15.5 15.5 16.5 11.0 11.5 18.0 18.0 18.0 15.5 18.0 16.7

810618 12 11.5 11.0 16.5 16.0 16.0 16.5 11.0 11.5 11.5 18.0 18.0 18.0 16.0 18.0 11.2

810619 12 18.011.511.016.516.516.516.511.518.018.518.518.5 16.5 18.5 11 •5

810620 12 18.518.017.517.017.016.511.017.518.018.018.018.0 16.5 18.5 11.6

810621 12 18.017.511.016.516.516.516.516.516.516.516.516.5 16.5 18.0 16.8

810622 12 16.5 16.0 15.5 15.5 15.5 15.5 15.5 15.5 16.0 16.5 16.5 16.5 15.5 16.5 16.0

810623 12 16.516.516.015.515.515.516.011.011.518.018.518.5 15.5 18.5 16.8

810624 12 18.011.511.016.5 16.5 16.5 16.5 11.0 11.0 11.5 11.5 11.5 16.5 18.0 11.1

VALUES- -.0 INDICATB HISSING DATA

w
~
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TABU 5. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

DESHL\ I. - 40.5

TDt:PEIATUIE AT TIME MIN. HAl • ....
DAT8 # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TDtP. TEMP.

810625 12 17.517.016.516.015.515.516.016.517.017.017.517.5 15.5 11.5 16.7

810626 12 17.0 16.5 16.5 15.5 15.5 15.0 14.5 14.5 14.5 14.5 14.5 14.5 14.5 17.0 15.3

810627 12 14.0 14.0 13.5 13.5 13.0 13.0 13.0 13.0 12.5 12.5 12.5 12.5 12.5 14.0 1).1

810628 12 12.012.011.511.511.511.511.511.511.511.511.511.5 11.5 12.0 11.6

810629 12 11.5 11.5 11.5 11.5 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.5 11.0

810630 12 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.5 12.0 12.5 12.5 12.5 10.5 12.5 11.3

810101 12 12.011.511.511.011.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11 .0 12.0 11.2

tH0102 .2 11.0 11.0 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 10.5 11.0 10.8

810703 12 11.0 11.0 11.0 11.0 11.5 12.0 12.5 12.5 13.0 13.0 13.0 13.0 11.0 13.0 12.1

810704 12 13.0 12.5 12.5 12.5 13.0 14.0 14.5 15.0 15.5 15.0 14.5 14.0 12.5 15.5 13.9

810705 12 13.5 13.5 13.5 13.5 13.5 14.5 15.0 15.5 15.5 15.5 15.5 14.5 13.5 15.5 14.5

810706 12 14.5 14.0 14.0 13.5 13.5 14.0 15.0 15.5 16.0 It.u 16.0 15.5 13.5 16.0 14.8

810707 12 15.0 14.5 14.0 14.0 14.0 14.0 14.5 15.0 15.5 15.5 15.5 15.0 14.0 15.5 14.8

810708 12 14.5 14.0 14.0 14.0 13.5 14.0 14.0 14.5 14.5 14.5 14.5 14.5 13.5 14.5 14.3

810709 12 14.5 14.5 14.5 14.0 14.0 14.0 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.5 13.9

~ VALUES- -.0 INDICATE HISSING DATA
'0
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TABLE 5. DAILY THERHOCIAPH STATISTICS. LOW!R SUSITNA lIVER, 1981.

DESHU I. - 40.5

TIlMPBUnJRB AT TIME HIM • .... ....
DATI • oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TIMP. TDIP. TEHP.

810710 9 13.0 13.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 -.0 -.0 -.0 12.5 13.0 12.7

810711 10 -.0 -.0 11.5 11.5 11.5 11.5 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.5 11.2

810712 12 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.5 11.5 11.5 11.5 11.5 11.0 11.5 11.3

810713 12 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11 .5 11.5 11.6

810714 12 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.6

810715 12 11.511.511.511.511.511.511.511.511.511.511.511.5 11.5 11.5 11.6

810716 12 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.6

810717 12 11.5 11.5 11.5 11.5 11.5 11.5 12.0 12.5 13.0 13.0 13.0 13.0 11.5 13.0 12.2

810718 12 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.1

810719 12 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 i 3.0 13.0 13.1

810720 12 13.0 13.0 13.0 13.0 13.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 13.0 12.8

810721 12 12.~ 12.5 12.5 12.0 12.0 12.0 12.0 12.5 12.5 12.5 12.5 12.5 12.0 12.5 12.4

810722 12 12.5 12.5 12.5 12.5 12.5 12.5 13.0 13.0 13.0 13.0 13.0 13.0 12.5 13.0 12.8

810723 12 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.5 13.5 13.5 13.5 13.5 13.0 13.5 13.3

810724 12 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13 .5 13.6

w VALUES- -.0 INDICATE HISSING DATAw
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TABLE 5. DAILY THBRMOGRAPH STATISTICS, LOWER SUStINA IIVBR. 1981.

DESHKA i. - 40.5

TEHPEiA'I'UR! AT TIME HIN. IW: • .....
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDtP. TDiP. TntP.

810725 12 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.6

810726 12 13.5 13.5 13.5 13.5 13.5 13.5 14.0 14.0 14.0 14.0 14.0 14.0 U.S 14.0 13.8

810727 12 14.0 1).5 13.5 13.5 13.5 13.5 14.0 14.0 14.5 14.5 14.5 14.5 13.5 14.5 14.0

810728 12 14.5 14.5 14.0 14.0 14.0 14.0 14.0 13.5 13.5 13.5 13.5 13.5 13.5 14.5 13.9

810729 12 13.5 13.0 13.0 13.0 13.0 13.0 13.5 13.5 14.0 14.5 14.5 14.5 13 .0 14.5 13.6

8107~O 12 14.5 14.0 14.0 14.0 14.0 14.5 14.5 15.0 15.0 15.5 15.5 15.0 14.0 15.5 14.7

810731 12 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.5 15.5 15.5 15.5 15.5 15.0 15.5 15.3

810801 12 15.0 15.0 14.5 14.5 14.5 14.5 14.5 14.5 14.0 14.0 14.0 13.5 13.5 15.0 14.4

810802 12 13.5 13.5 13.5 13.5 13.5 13.0 13.0 12.5 12.5 12.5 11.5 11.5 11.5 13.5 12.9

810803 12 11.0 11.5 11.5 11.5 11.5 12.0 12.0 12.5 13.0 13.0 13.0 13.5 11.0 13 .5 12.2

810804 12 13.5 13.5 13.5 13.5 13.5 13.5 14.0 14.5 14.5 14.5 14.5 14.5 13.5 14.5 14.0

810805 12 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14 .5 14 .5 14.6

810806 12 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.6

810807 12 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.5 14.0 14.0 14.5 14.5

810808 12 14.0 14.0 13.5 13.5 13.5 13.5 13.5 14.0 14.0 14.0 14.0 14.0 13.5 14.0 13.8

~
VALUES- -.0 INDICATE HISSING DATA
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TAllLE ~ . DAILY THBRHOCiAPH STATISTICS. LOWER SUSITNA RIVER, 1981.

DESHKA i. - 40.~

TDtPERAnJRE AT TIME HIN. HAX. MEAII

DATE fuss. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 Tf)(P. Tmt:P. TDeP.

810809 12 14.0 14.0 14.0 14.0 l~.O 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.1

810810 12 I).~ I).~ I).~ I).~ I).~ I).~ I).~ I).~ I).~ I).~ I).~ I).~ 13.~ 13 .~ 13.6

810811 12 13.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13 .0 13 .~ 13.1

810812 12 12.5 12.5 12.5 12.5 12.0 12.0 12.0 12.0 12.0 12.0 12.0 11.5 11.~ 12.5 12.2

810813 12 11.~ 11.~ 11.~ 11.~ 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.~ 11. 2

810814 12 11.011.011.011.011.011.011.011.011.011.011.010.5 10.~ 11.0 11.0

81081~ 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.~ 10.~ 10.6

810816 12 10.0 10.0 10.0 10.0 9.~ 9.5 10.0 10.0 10.0 10.0 10.0 10.0 9.~ 10.0 10.0

810817 12 10.0 10.0 10.0 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 9.~ 10.0 9.7

810818 12 9.~ 9 .~ 9.~···9.~ 9.~ 9.~ 9.5 10.0 10.0 10.0 10.0 10.0 9.~ 10.0 9.8

810819 12 10.0 10.0 10.0 10.0 10.0 10.~ 10.~ 10.~ 10.~ 10.~ 10.~ 10.~ 10.0 10.~ 10.)

810820 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 Iv.5 10.~ 10.6

810821 12 10.510.0 10.010.010.010.010.510.510.511.011.011.0 10.0 11.0 10.5

810822 12 11.011.011.010.510.510.510.510.510.510.510.510.5 10.5 11.0 10.7

81082) 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 11.0 10.~ 11.0 10.8

~ VALUES- -.0 INDICATE HISSING DATA",
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TABLE 5. DAILY THERMOGRAPH STATISTICS, LOWER 9USITNA RIVER, 1981.

DBSltU 11.. - 40.5

TEHPEiATUiE AT Tum MIN. HAl. HEAH
OAT! , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDl:P. TotP. 'rDiP.

810824 12 11.011.010.510.510.510.510.511.011.011.011.011.0 10.5 11.0 10.8

81C825 12 11.011.011.011.011.011.512.012.012.5 12.5 12.5 12.5 11.0 12.5 11.8

810826 12 12.0 12.0 12.0 12.0 12.0 12.0 12.5 13.0 13.5 13.5 13.5 13.0 12.0 13.5 12.6

810827 12 13.0 13.0 12.5 12.5 12.5 13.0 13.5 13.5 14.0 14.0 14.0 13.5 12.5 14.0 13.3

810828 12 13.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.5 13.5 13.5 13.5 13.0 13.5 13.3

810829 12 13.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 13.0 12.6

810830 12 12.0 .2.0 12.0 12.0 12.0 12.0 12.0 12.0 12.5 12.5 12.5 12.5 12.0 12.5 12.2

810831 12 12.012.012.012.012.012.012.012.012.012.0 12.0 11.5 11.5 12.0 12.0

810901 12 11.511.511.511.511.511.512.012.5 12.5 12.5 12.5 12.0 11.5 12.5 12.0

810902 12 11.511.511.511.511.511.512.012.012.012.011.511.5 11.5 12.0 11.7

810903 12 11.511.511.511.511.512.012.012.012.012.012.011.5 11.5 12.0 11.8

810904 12 11.511.511.511.511.511.511.511.511.511.511.511.5 11.5 11.5 11.6

810905 12 11.5 11.0 11.0 11.5 11.5 12.0 12.0 12.5 12.5 12.0 12.0 11.5 11.0 12.5 11.8

810906 12 11.511.511.511.511.511.511.511.511.511.511.010.5 10.5 11.5 11.4

810907 12 10.510.510.510.510.5 11.0 11.0 11.0 11.0 10.5 10.5 10.0 10.0 11.0 10.7

~ VALUES- -.0 UlDlCATE HISSING DATA
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TABLB 5. DAILY THERMOCRAPH STATISTICS, LOVER SUSITHA RIVER, 1981.

DBSHKA II.. - 40.5

TDtPEIATUU AT TIME MIN. HAl. KEAH
DAT! 'OBS. 0200 0400 0600 0800 10DD 1200 1400 1600 1800 2000 2200 2400 TEMP. TEKP. TEMP.

810908

810909

810910

810911

12 10.0 9.5 9.510.510.5 10.5 11.0 11.0 11.0 10.5 10.5 10.0

12 9.5 9.5 9.5 9.5 10.0 10.5 10.5 10.5 10.5 10.5 10.0 10.0

12 10.0 9.5 9.510.010.511.011.011.010.510.510.010.0

12 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.0 9.5

9.5 11.0 10.4

9.S 10.S 10.1

9.S 11.0 10.3

9.5 10.5 10.2

810912

810913

810914

810915

810916

810917

810918

810919

810920

810921

810922

12

12

12

9

12

12

12

12

12

12

12

9.S 9.0 9.0 9.S 10.0 10.S 10.S 10.S 10.S 10.S 10.0 9 <

9.S 9.S 9.S 9.S 10.0 10.S 10.S 10.S 10.0 9.S 9.S 10.0

9.0 8.S 8.S 8.S 9.0 9.0 9.S 9.S 9.S 9.0 9.0 8.S

8.S 8.S 8.S 8.S 8.S 9.0 -.0 -.0 -.0 9.S 9.0 9.0

8.S 8.S 8.S 8.0 8.0 8.0 8.S 8.S 8.S 8.S 8.; 8.S

8.S 8.S 8.0 8.0 8.S 9.0 9.0 9.S 9.S 9.S 9.S 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 8.S 8.S 8.S 8.0 8.0 8.0 8.0 8.S 9.0 9.0 9.0

8.S 8.S 8.S 8.0 8.0 8.S 9.0 9.0 9.0 8.S 8.0 d.O

8.0 1.5 7.0 7.0 1.0 7.5 8.0 8.0 8.0 8.0 7.0 7.0

9.0 10.S 10.0

9.5 10.5 9.9

8.S 9.S 9.0

8.S 9.S 8.8

8.0 8.5 8.4

8.0 9.S 8.9

9.0 9.0 9.1

9.0 9.0 9.1

8.0 9.0 8.6

8.0 9.0 8.S

7.0 ".0 7.6

~ VALUES- -.0 INDICATE HISSING DA.TA
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TABLE 5. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVER, 1981.

DESHXA R. - 40.5

TDCP£RATUiE AT TIME KIN. MAl. HEAN
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP, TEMP. TEHP.

810923

810924

8109B

810926

810930

811001

811002

811003

811004

811005

811006

811007

12

12

12

12

4

12

12

12

12

12

12

12

7.0 7.0 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0

6.5 6.5 6.5 6.5 6.0 6.5 6.5 7.0 7.0 6.5 6.5 6.0

6.0 5.5 5.5 5.0 5.5 5.5 6.0 6.0 6.0 5.5 5.0 5.0

4.5 4.5 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.0 4.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 3.5 3.5 3.0 2.5

2.0 2.0 2.0 2.0 2.0 2.5 2.5 3.0 l.O 3.0 2.5 2.5

2.0 2.0 1.5 1.5 1.5 2.0 2.5 2.5 2.5 2.5 2.0 1.5

1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 ).5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 1.5

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 1.5

1.5 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.0 1.0

6.5 7.0 6.9

6.0 1.0 6.6

5.0 6.0 5.6

4.0 4.5 4.3

2.5 3.5 3.2

2.0 3.0 2.5

1.5 2.5 2.0

1.5 2.0 1.8

1.5 2.0 1.1

1.5 2.0 1.8

1.5 2.0 1.7

1.0 1.5 1.3

811008

811009

12

8

.5 .5 0.0 0.0 0.0 .5 1.0 1.0 1.0 1.0 1.0 .5

.5 .5 0.0 0.0 0.0 .5 .5 1.0 -.0 -.0 -.0 -.0

0.0 1.0

0.0 1.0

.6

.4

810927 12 4.0 4.0 4.0 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 4.0 4.0

~ VALUBS- -.0 INDICATE HISSING DATA
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TABLE 5. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVEi. 1981.

DBSHkA i. - 40.5

TDIPBRATUIE AT TIME HUt. KAl • ....
DAT! , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TDtP.

810928 12 3.5 3.5 3.5 3.0 3.5 3.5 4.0 4.0 3.5 3.5 3.0 3.0 3.0 4.0 3.5

810929 12 3.0 3.0 2.5 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 3.0 2.9

810930 6 3.0 3.0 3.0 3.0 3.0 3.0 -.0 -.0 -.0 -.0 -.0 -.0 3.0 3.0 3.0

VALUES- -.0 INDICATE HISSING nATA
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TAlLE 6. DAILY THERMOGRAPH STATISTICS, LOWER BUStTNA RIVER, 1981.

LITTLE VU.LOW - 50.5

TPJiPERATUiE AT TIHE KIN. HAl" H!WI
DATE , oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDIP. TI!HP. T04P.

810624 4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 14.0 14.0 13.0 12.5 12.5 14.0 13 .4

810625 12 12.0 11.5 11.0 10.5 10.5 11.5 12.0 13.0 13.5 13.5 13.0 12.5 10.5 13.5 12.1

810626 12 12.0 11.5 11.0 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.0 9.5 9.5 12.0 10.6

810627 12 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 9.0 8.6

810628 12 8.0 8.0 1.5 1.5 1.5 1.5 1.5 1.5 8.0 8.0 8.0 1.5 1.5 8.0 1.8

810629 12 7.5 7.0 1.0 1.0 1.0 7.0 1.0 7.0 1.0 1.0 1.0 7.0 7.0 7.5 1.1

810630 12 1.0 6.5 6.5 6.5 1.0 1.5 8.0 8.5 9.0 9.0 8.5 8.0 6.5 9.0 7.7

810701 12 7.5 7.0 6.5 6.5 1.0 7.5 8.0 8.0 8.5 8.5 8.5 8.5 6.5 8.5 7.7

810702 12 8.0 1.5 1.0 1.0 7.0 1.5 1.5 8.0 8.5 8.5 8.5 8.0 1.0 8.5 7.8

810703 12 8.0 1.5 1.5 7.5 1.5 8.5 9.5 10.5 11.0 11.0 10.5 10.5 1.5 11.0 9.2

810704 12 10.0 10.0 9.5 9.5 9.5 10.5 11.5 12.0 12.0 11.5 11.5 11.0 9.5 12.0 10.8

810705 12 10.5 10.0 9.5 9.510.010.511.512.012.512.012.011.5 9.5 12.5 11.0

810706 12 11.0 10.5 10.0 10.0 10.0 10.5 11.0 12.0 12.5 12.5 12.0 11.5 10.0 12.5 11.2

810707 12 11.511.010.5 10.0 10.0 10.5 11.0 11.0 11.0 11.0 11.0 10.5 10.0 11.5 10.8

810708 12 10.5 10.0 10.0 9.5 9.5 10.0 10.0 10.5 10.5 10.5 10.5 10.5 9.5 10.5 10.2

t VALUES- -.0 INDICATE HISS!NG DATA
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TABLE 6. DAILY THEiHOGRAPH STATISTICS, LOWER SUSIINA RIVER, 1981.

LITTLE WILLOW - 50.5

TDlPERATUBE AT TIME HIN. KAl. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

12 10.0 10.0 9.5 9.5 9.5 10.0 10.0 10.0 10.0 10.0 9.5 9.5

12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.0

12 9.0 8.5 8.5 8.5 8.5 8.5 9.0 9.5 10.0 10.5 10.5 10.5

810709

810710

8107!l

810712

810713

810714

810115

810116

810117

810718

810719

81D720

810721

810722

810723

12

12

12

12

12

12

12

12

12

12

12

12

9.5 9.0 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.0 9.0

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5 9.5

9.0 9.0 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 9.5

9.0 9.0 8.5 6.5 8.; 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.5 8.; 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0

9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.5 9.5 9.5

9.5 9.0 9.0 8.5 9.0 9.0 9.5 9.5 10.0 10.0 10.0 9.5

9.5 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5

9.5 10.0 9.8

8.5 9.5 8.8

It.D 9.0 8.4

8.5 9.5 9.0

8.5 9.5 9.0

8.5 9.0 8.6

8.0 8.5 8.2

8.5 9.0 8.7

8.5 10.5 9.3

9.0 10.0 9.6

8.5 9.0 8.9

8.5 9.0 8.6

8.0 9.5 8.6

8.5 10.0 9.4

8.5 9.5 9.1

~ VALUES- -.0 INDICATE HISSING DATA



~ • •
TABLE 6. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER. 1981.

LITTLE WILLOW - 50.5

TEHPERATURE AT TIME MIN. MAX. MEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEMP.

810724

810725

810126

810727

810728

810729

12

12

12

12

12

12

9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5 10.0 9.5

9.5 9.0 9.0 8.5 9.0 9.0 9.5 10.0 10.0 10.0 10.0 10.0

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

8.5 8.5 8.5 8.5 8.5 9.510.010.511.011.011.011.0

9.0 9.5 9.3

9.0 9.5 9.1

8.5 10.0 9.2

8.5 10.0 9.5

9.0 9.5 9.2

8.5 11.0 9.8

810730

810731

810801

12 10.5 10.5 10.0 10.0 10.0 10.5 11.5 11.5 11.5 11.5 11.5 11.5 10.0 11.5 10.9

12 11.0 10.5 10.0 10.0 10.0 10.5 11.0 11.0 11.5 11.5 11.0 11.0 10.0 11.5 10.8

12 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 10.5 10.1

810802 12 9.5 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 8.5 9.5 8.9

810803

810804

f'1805

810806

810801

12 9.0 9.0 9.0 8.5 8.5 8.5 9.0 9.5 9.5 10.0 10.0 10.0

12 10.0 9.5 9.5 9.0 9.0 9.5 10.0 10.5 10.5 10.5 10.5 10.5

12 10.5 10.5 10.0 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 9.5

12 9.5 9.5 ~.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 10.0

12 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

8.5 10.0 9.3

9.0 10.5 10.0

9.5 10.5 9.9

9.5 10.0 9.8

9.5 10.0 9.6

it VALDES- -.0 INDICATE HISSING DATA
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TABLE 6. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

LITTLE WILLOW - 50.5

TDCPEKATUiE AT TIME HIN. MAX. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1600 2000 2200 2400 TEMP. TEMP. TEHP.

810808

810809

810810

810811

810812

810813

810814

810815

810816

810817

810818

810819

810820

810821

810822

11

12

12

12

12

12

12

12

12

12

12

12

12

12

12

9.5 9.5 9.5 9.5 9.5 9.5 10.0 -.0 11.0 10.5 10.5 10.0

9.5 9.5 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0 8.0

B.O 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5

6.5 6.0 6.0 6.0 6.0 6.0 6.5 7.0 7.0 7.0 7.0 6.5

6.5 6.5 6.0 5.5 5.5 5.5 6.0 6.0 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

7.0 1.0 7.0 7.0 7.0 7.0 7.5 8.0 8.5 8.5 8.5 8.0

8.0 8.0 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0

9.5 11.0 10.0

9.0 9.5 9.•

9.0 9.5 9.2

9.0 9.0 9.1

8.0 8.5 8.2

7.5 8.0 7.9

7.0 8.0 7.2

6.5 7.0 7.0

6.0 1.0 6.5

5.5 6.5 6.2

6.5 7.0 6.8

7.0 7.0 7.1

6.5 7.0 7.0

7.0 8.5 7.b

7.0 8.0 7.4

t:; VALUES- -.0 INDICATE HISSING DATA
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TABLB 6. DAILY THERMOGRAPH STATISTICS. LOWER SU5ITHA RIVER. 1981.

LITTLE WILLOW - 50.5

TEMPERATURE AT TIME HUrt. MAX. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810823

810824

810825

810826

810827

810828

810829

810830

810831

810901

810902

810903

810904

DI0905

810906

12

12

12

12

12

12

12

II

12

12

12

12

12

12

12

7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.5 8.5 8.0 8.0

7.5 7.0 7.0 7.0 7.Q 7.0 7.5 7.5 7.5 7.5 7.5 1.5

7.5 7.5 7.5 7.5 8.0 8.5 8.5 9.0 9.0 9.0 9.0 9.0

8.5 8.5 8.0 8.0 8.0 8.5 9.5 10.0 10.0 10.0 10.0 9.5

9.5 9.5 9.0 9.0 9.0 9.5 10.0 16.0 10.0 10.0 10.0 9.5

9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.0 9.0

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 -.0 9.0 9.0 9.0 9.0 9.0 9.0

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.5 9.0 9.0 8.5 8.0

8.0 8.0 7.5 7.5 7.5 8.0 8.0 9.0 9.0 9.0 9.0 8.5

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5

8.0 8.0 8.0 8.0 7.5 8.0 8.0 8.5 9.U 9.0 9.0 a.5

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 1.5 1.5 8.0 8.0 8.0 8.G S.U 8.0

8.0 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5

7.0 8.5 7.7

7.0 7.5 7.3

7.5 9.0 8.4

8.0 10.0 9.1

9.0 10.0 9.6

9.0 9.5 9.2

8.0 8.5 8.3

8.0 9.0 8.6

8.0 9.0 8.4

7.5 9.0 8.3

8.0 8.5 8.3

7.59.08.3

8.0 8.0 8.1

7.5 8.0 7.9

7.0 8.0 7.4

t VALUES- -.0 INDICATE HISSING DATA
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TABLE 6. DAILY TKERHOCIAPH STATISTICS, LOWEI SUSITNA RIYER, 1981.

LITTLE WILLOW - SO.5

TfJtPERA1\I1lB AT T1K! HIN. KAI. MIWi
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

810901

810908

810909

810910

810911

810912

810913

810914

81091~

810916

810911

810918

810919

810920

810921

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

1.0 1.0 1.0 1.0 6.~ 6.~ 1.0 1.\ 1.\ 1.\ 1.0 1.0

1.0 1.0 6.~ 6.0 6.0 6.~ 1.0 1.~ 1.~ 1.~ 1.0 1.0

1.0 6.~ 6.0 6.0 6.0 6.0 6.0 6.~ 6.~ 6.~ 6.~ 6.~

6.~ 6.0 6.0 6.0 6.0 6.~ 1.0 1.~ 1.~ 1.~ 1.~ 1.~

1.0 1.0 1.0 1.0 6.~ 6.~ 1.0 1.0 1.0 1.0 1.0 1.0

1.0 6.~ 6.~ 6.0 6.0 6.0 6.~ 1.0 1.0 1.0 1.0 6.~

6.0 6.0 6.0 ~.~ ~.~ 6.0 6.0 6.~ 1.0 ~.~ 6.~ 6.0

6.0 ~.~ ~.O ~.O ~.O ~.O ~.O ~.O ~.~ ~.~ ~.~ ~.~

~.O ~.O ~.O ~.O ~.O ~.O ~.~ 6.0 6.0 6.0 6.0 6.0

~.~ ~.~ ~.~ ~.~ ~.~ ~.~ ~.~ 6.~ 6.~ 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.5 1.0 7.0 7.0 7.0 7.0

1.0 1.0 6.~ 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 ~.~ ~.~ ~.~ 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 ~.~ ~.~ ~.~ 6.0 6.0 6.0 6.0 6.0 ~.~

6.~ 1.~ 1.1

6.0 1.~ 6.9

6.0 1.0 6.4

6.0 1.~ 6.8

6.5 1.0 1.0

6.0 1.0 6.6

~.~ 1.0 6.1

~.O 6.0 ~.3

~.O 6.0 ~.~

~.~ 6.~ ~.8

6.0 1.0 6.~

6.0 1.0 6.3

6.0 6.0 6.1

~.~ 6.0 ~.9

~.~ 6.0 ~.9

t:; YALUES- -.0 INDICATE MlSSINC DATA
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TAIlLE 6. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA IIYER, 1981.

LITTLE WILLOW - \0.\

TDtPEIATURE AT TIME MIN. lIAX. .EAN
OAT! , OilS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810922 12 \.\ \.0 4.\ 4.0 4.0 4.0 4.\ \ .0 \.0 4.\ 4.\ 4.0 4.0 \.\ 4.6

810923 12 4.0 4.0 3.\ 3.\ 3.\ 3.\ 4.0 4.0 4.0 4.0 4.0 4.0 3.\ 4.0 3.9

810924 12 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4. \ 4.\ 4.0 4.0 3.\ 3.\ 4.\ 4.1

810925 12 3.\ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.\ 2.\ 3.\ 3.0

810926 12 3.\ 3.0 2.\ 2.0 2.0 2.0 2.\ 2.\ 2.\ 2.\ 2.\ 2.0 2.0 3.5 2.5

810927 12 2.0 2.0 2.0 1.\ 1.\ 2.0 2.0 2.\ 2.\ 2.\ 2.5 2.\ 1.5 2.\ 2.2

810928 12 1.\ 1.0 1.0 1.0 1.0 1.0 1.0 1.\ 1.5 I... 1.0 1.0 1.0 1.\ 1.2

810929 12 1.0 .\ 0.0 0.0 0.0 0.0 .\ 1.0 1.0 1.0 1.0 1.0 0.0 1.0 .6

810930 6 1.0 1.0 1.0 .\ .\ .\ -.0 -.0 -.0 -.0 -.0 -.0 .\ 1.0 .8

VALUES- -.0 INDICATE HISSING DATA
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TABLE 7. DAILY THERHOCIAPH STATISTICS, LOWER SUSITNA RIVEi, 1981.

ABOVE L. WILLOW - 50.5

TEHPEiA1U1lE AT TlHB HIN. HAl. HEAII
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TUfP. TDlP.

810624 2 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 13.5 13.5 13.5 13 .5 13.6

810625 12 13.0 12.5 12.0 11.5 11.5 11.0 11.5 11.5 12.5 12.5 13.0 13.0 11.0 13.0 12.2

810626 12 12.5 12.0 11.5 11.5 11.0 11.0 11.0 11.0 11.0 11.0 11.0 10.5 10.5 12.5 11.3

810627 12 10.5 10.0 9.5 9.5 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 10.5 9.2

810628 12 8.5 8.5 8.0 8.0 8.0 7.5 8.0 8.0 8.0 8.0 8.0 8.5 7.5 8.5 8.1

810629 12 8.5 8.5 8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 8.5 7.9

810630 12 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.5 8.0 8.5 8.5 8.5 7.0 8.5 7.8

810701 12 8.5 8.5 8.0 7.5 7.5 7.5 7.5 8.0 8.5 8.5 9.0 9.0 7.5 9.0 8.2

810702 12 9.0 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 9.5 8.5 9.5 9.0

810703 12 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.5 10.0 10.5 IJ.O 11.0 9.0 11.0 9.7

810704 12 11.010.510.010.010.010.010.010.511.511.5 11.5 11.5 10.0 11.5 10.7

810705 12 11.0 11.0 10.5 10.5 10.5 10.5 10.5 11.0 12.0 12.0 12.0 11.5 10.5 12.0 11.1

810706 12 11.5 11.0 10.5 10.5 10.0 10.0 10.0 10.5 11.0 11.5 11.5 11.5 10.0 11.5 10.8

810707 12 11.C 11.0 10.5 10.5 10.0 10.5 10.5 10.5 10.5 11.0 11.0 11.0 10.0 11.0 10.7

810708 12 11.0 10.5 10.5 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 11.0 10.1

<- VALUES- -.0 INDICAtE HISSING DATA
"
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TABLE 7. DAILY THEiHOGiAPU STATISTICS, LOWBR SUSITNA IIVEI, 1981.

ABOVE L. WILLPW - SO.5

TDtPBiATURE AT TIME HIN. MAX. HEAN
DATB '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2~OO 2400 TEMP. TEMP. TEHP.

810709

810710

810711

810712

810713

810714

81071~

810716

810717

12

12

12

12

12

12

12

12

12

9.~ 9.0 9.0 8.~ 8.~ 8.0 8.~ 8.~ 8.~ 8.~ 8.~ 8.0

8.0 8.0 8.0 8.0 7.~ 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.C 8.0 7.~ 7.~ 7.~ 7.~ 8.0 8.0 8.~ 8.~

8.~ 8.~ 8.0 8.0 8.0 8.0 8.0 8.0 8.~ 9.0 9.0 9.0

8.5 8.5 8.~ 8.5 8.5 8.~ 8.~ 8.5 8.~ 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.~ 8.5 8.5 8.5 8.5 8.~ 8.5 8.5

8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5

8 5 8.~ 8.5 8.5 8.5 8.~ 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.~ 8.5 8.~ 9.0 9.0 9.5 10.0 10.5 .0.5

8.0 9.5 8.6

7.5 8.0 8.0

7.5 8.5 8.0

8.0 9.0 8.4

8.5 8.5 8.6

8.5 8.5 8.6

8.0 8.5 8.3

8.5 9.0 8.7

8.5 10.5 9.3

810718 12 10.5 10.5 10.0 10.0 9.5 9.~ 9.5 9.5 10.0 10.0 10.0 10.0 9.5 10.5 10.0

810719

810720

810721

12

12

12

9.5 9.~ 9.5 9.5 9.0 9.0 9.0 9.0 9.~ 9.5 9.~ 9.5

9.5 9.~ 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 Q.~ Q ~ 10.0 10.0

9.0 9.5 9.4

9.5 9.5 9.6

9.0 10.0 9.4

9.5 10.5 10.0

GIU/22

810723

12 10.0 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.5 10.5 10.5

12 10.5 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 10.0 10.5 10.5

9.5 10. 9.9

~ VALUES- -.0 INDICATE HISSING OATA



TA!LE 7. DAILY THERHOGRAPU STATISTICS. LOWER SUSITHA RIVEi. 1981.

ABOVE L. WILLOW - 50.5

TEHPEllATUiE AT TIK! MIN. MAX. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

810724 12 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 9.7

810725 12 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 9.5 10.0 9.7

810726

810727

810728

810729

12 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.5 10.0

12 10.0 10.0 9.5 9.5 9.0 9.0 9.0 9.5 9.3 10.0 10.0 10.0

12 10.0 10.0 10.0 10.0 9.3 9.5 9.5 9.5 9.5 9.5 9.3 9.5

12 9.5 9.0 9.0 9.0 8.5 8.5 8.5 9.0 9.5 10.5 10.5 10.5

9.5 10.5 9.8

9.0 10.0 9.6

9.5 10.0 9.7

8.5 10.3 9.4

810730

810731

12 10.~ 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 11.0 10.0 11.0 10.4

12 10.5 10.3 JO.O 10.0 9.5 9.3 9.5 10.0 10.0 10.3 10.5 10.5 9.5 10.5 10.1

12 10.0 10.0 10.0 10.0 9.5 9.3 9.5 9.5 9.5 9.5 9.5 9.5

12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.510.010.510.311.0

810801

810802

310803

810804

12

12

9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.3

9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 10.0 10.0

9.5 10.0 9.7

9.0 9.5 9.2

9.0 10.0 9.4

9.5 11.0 10.0

810805

810806

810807

12 10.5 10.5 10.5 10.0 10.0 9.5 10.0 10.0 10.0 10.0 10.5 10.5

12 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0

12 10.0 10.0 9.3 9.5 9.3 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 10.3 10.2

9.3 10.0 9.8

9.3 10.0 9.6

~ VALUES- -.0 INDICATE HISSING I- T'
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TABLE 7. DAILY THERMOGRAPH STATISTICS, LOWEI SU5ITHL RIVER, 1981.

ABOVE L. WILLOW - 50.5

TDtPERATUiE AT TUm KIN. MAX. MEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1'00 2000 2200 2400 TEHP. TEHP. TEMP.

810808

810809

810810

810811

810812

810813

810814

810815

810816

810817

810818

810819

810820

810821

810822

11

12

12

12

12

12

12

12

12

12

12

12

12

12

12

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.5 -.0 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 8.5

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 7.5 7.5

7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

1.0 1.0 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0

7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.5 7.5 7.5 7.5 7.0

7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.0 7.0 7.0 7.0 7.5 8.0 8.5 8.5 8~5 8.5 8.0

8.0 8.0 :::-.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8,0 7.5

9.0 9.5 9.3

9.5 9.5 9.6

8.5 9.0 8.8

8.5 9.0 8.6

8.0 8.5 8.1

8.0 8.0 8.1

7.5 8.0 7.8

7.0 7.5 7.3

6.5 7.0 6.9

6.5 7.0 6.6

6.5 7.5 7.0

7.0 7.5 7.4

7.S 7.5 7.6

7,0 8.5 7.8

7.5 8.0 8.0

g; VALUES- -.0 INDICATE HISSING DATA
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TAILE 7. DAILY THEIlHOGIAPH STATISTICS I LOWEI SUSITHA IIYBI, 1981.

AIOVE L. WILLOW - 50.5

TBMl'EIlATURE AT TIME HIN • lUX. ....
DATI , 088. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TOCP. T!KP. TUt'.

010823 12 7.5 7.5 7.5 7.5 7.5 8.0 8.5 8.5 8.5 8.5 8.5 8.5 7.5 8.5 8.1

810824 12 8.0 8.0 8.0 7.5 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5 7.5 8.5 8.3

810825 12 8.5 8.0 8.0 :i .0 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0 8.0 9.0 8.7

810826 12 9.0 8.5 8.5 8.5 8.5 9.0 9.5 10.0 10.0 10.0 10.0 10.0 8.5 10.0 9.3

810827 12 10.0 9.5 9.5 9.5 9.5 10.0 10.5 11.0 11.0 11.0 11.0 10.5 9.5 11.0 10.3

810828 12 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.0 10.5 10.3

810829 12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 10.~ 10.0

810830 11 9.5 9.5 9.0 9.0 9.0 -.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.1

810831 12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.1

810901 12 9.0 9.0 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5 9.0 8.9

810902 12 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8. ) 8.1

810903 12 7.5 7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 8.0 7.0 8.0 7.6

810904 12 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5 8.0 7.9

810905 12 7.5 7.5 7.5 7.5 8.0 8.0 8.5 9.0 8.5 8.5 8.0 7.5 7.5 9.0 8.1

810906 2 7.5 7.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 7.5 7.5 7.6

~ VALUES- -.0 INDICATE HISSING DATA-
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TABLE 7. DAILY THERMOGRAPH STATISTICS. LOWER SUStTNA RIVER, 1981.

ABOVE L. WILLOW - 50.5

TEHPEIlATURE AT TIME HIN. MAX. H£AM
DATE 'OB5. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEHP.

810907

810908

810909

810915

810916

810911

810918

810919

810920

810921

810922

810923

810924

81 092 ~

810926

4

12

4

12

12

12

12

12

12

12

12

12

12

12

12

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 8.0 G.~ 1.5 7.0

7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 7.5 7.0

7.0 7.0 7.0 6.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

~.O ~.O ~.O ~.~ 1.0 6.~ 6.~ 1.0 6.~ 6.0 6.0 6.0

6.0 ~.~ ~.~ ~.~ ~.~ 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 ~.~ ~.~ 6.0 6.~ 1.0 1.0 1.0 1.0 1.0 1.0

6.5 6.5 6.5 6.5 6.5 7.0 1.0 7.0 7.0 1.0 7.0 6.5

6.~ 6.0 6.0 6.0 6.0 6.~ 6.~ 1.0 1.0 6.~ 6.~ 6.~

6.~ 6.0 6.0 6.0 6.0 6.0 6.0 6.~ 1.0 1.0 1.0 6.5

6.~ 6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.~ 6.0 6.0

6.0 5.5 5.0 5.0 5.0 5.0 5.0 6.0 b.O 5.5 5.5 5.0

5.0 4.5 4.5 4.0 4.5 4.5 5.0 5.0 5.0 5.0 5.0 5.0

~.o 4.~ 4.~ 4.~ 4.~ 4.~ 5.0 ~.O '.0 4.~ 4.0 4.0

3.5 3.5 3.0 3.0 3.0 3.~ 3.~ 4.0 3.5 3.~ 3.0 3.0

2.5 2.5 2.0 2.0 2.0 2.5 3.0 3.0 3.0 2.5 2.5 2.5

1.0 8.0 1.1

1.0 8.0 1.~

6.~ 1.0 6.9

~.o 1.0 6.1

5.5 6.0 5.9

~.~ 1.0 6.~

6.5 1.0 6.8

6.0 1.0 6.5

6.0 1.0 6.4

6.0 6.5 6.2

~.o 6.0 5.4

4.0 ~.O 4.8

4.0 5.0 4.6

3.0 4.0 3.4

2.0 3.0 2.5

x:: VALUES- -.0 I!,iHCATE HISSING DATA
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IABLE 7. DAILY THERMOGRAPH STATISTICS, LOWEK SUSITNA RIVER. 1981.

ABOVE L. WILLOW - 50.5

TDtPEBA11J1E AT TIME HIlL 1Wt. IlI!AII
DATE , 08S. 020e 0400 0600 0800 1000 1200 1400 1600 1800 20ar 2200 2400 TDtP. TOIP. TDtP.

810921 12 2.5 2.5 2.0 2.0 2.5 2.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 3.0 2.6

810928 12 2.5 2.0 2.0 2.0 2.0 2.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 3.0 2.3

810929 4 1.5 1.0 1.0 1.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 1.0 1.5 1.3

VALUE~· -.0 INDICATE MISSINC DATA
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TABLE 8. DAILY THERHOGRAPH STATISTICS. LOWER SUSITHA RIVER, 1981.

ABOVE USHWITNA - 61.2

TEHPERATURE AT TIK! MilL MAX. MEAN
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810830

810831

810901

810902

810903

810904

810905

810906

810907

810908

810909

810910

810911

810912

810913

6

12

12

12

12

12

12

12

12

12

12

12

12

11

12

-.0 -.0 -.0 -.0 -.0 -.0 9.5 9.5 9.5 9.5 9.5 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.0 9.0

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5 7.5

7.5 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 7.5 1.5 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 7.5 7.5 7.5 7.5 1.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 A.O 8.0 8.0 8.0 8.0 8.0 7.5

7.5 7.5 7.5 7.0 7.0 7.0 7.5 8.0 8.0 8.0 7.5 7.5

7.5 7.0 7.0 7.0 7.0 7.5 8.~ 8.0 8.0 8.0 8.0 7.5

7.5 7.5 7.0 7.0 7.0 7.0 ).0 7.5 7.5 7.0 7.0 7.0

7.0 7.0 6.5 6.5 6.5 7.0 7.5 8.0 8.0 7.5 7.5 7.5

7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5

7.0 7.0 7.0 6.5 6.5 ).0 7.0 7.5 -.0 7.5 7.5 7.0

7.0 7.0 6.5 6.5 6.5 6.5 7.5 7.5 7.5 7.0 7.0 6.5

9.0 9.5 9.5

9.0 9.5 9.2

9.0 9.5 9.2

7.5 8.5 8.1

7.0 8.0 7.6

7.5 8.0 7.9

7.5 8.0 7.8

7.5 8.0 8.0

7.0 8.0 7.6

7.0 8.0 7.6

7.0 7.5 7.2

6.S 8.0 7.3

7.0 7.5 7.3

6.5 7.5 7.1

6.S 7.S 7.0

~ VALUES- -.0 INDICATE KISSING DATA
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tABLE 8. DAILY THBRMOGRAPH STATISTICS, LOWER SY~ITNA RIVER. 1981.

ABOVE KASHWITNA - 61.2

TaiPEUTURE AT TIK! KIN. MAX. MEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810914

810915

810916

810917

810918

810919

810920

810921

810922

810923

810924

810925

810926

810927

12

12

12

12

12

12

12

12

12

12

12

12

12

4

6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.0 6.0 6.0

6.0 6.0 5.5 5.5 5.5 5.5 6.0 6.0 6.0 6.0 6.0 6.C

6.0 6.0 6.0 6.0 6.0 6.5 7.0 7.5 7.5 7.5 7.0 7.0

7.0 6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.0 6.0 5.5 5.5 5.5 6.0 6.5 7.0 7.0 6.5 6.5 6.5

6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.0 6.0 5.5

5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.5 5.5 5.5 5.0 5.0

4.5 4.5 4.5 4.5 4.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0

3.5 3.0 3.0 ].0 3.0 3.0 3.0 3.5 3.5 3.0 3.0 2.5

2.5 2.0 2.0 2.0 2.0 2.0 2.5 3.0 3.0 3.0 2.5 2.0

2.0 2.0 1.5 4.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

6.0 6.5 6.3

6.0 6.5 6.2

5.5 6.0 5.9

6.0 7.5 6.7

6.5 7.0 6.7

6.5 6.5 6.6

5.5 7.0 6.3

5.5 6.5 6.1

5.0 5.5 5.3

4.0 4.5 4.5

4.0 4.5 4.5

2.5 3.5 3.1

2.0 3.0 2.4

1.5 4.0 2.4

c,
~

VALUES- -.0 INDICATE HISSING DATA
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TABLE 9. DAILY THBJHOCIAPB STATISTICS, LOVER SUSITHA RIVEI. 1981.

MONTANA CI. - 76.0

TDiPEIlATUIB AT TIKI MUt. IW(. lOWl
DAT! , 018. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEIIP. TIK'. TEMP.

810612 6 -.0 -.0 -.0 -.0 -.0 -.0 II.~ 12.~ 13.0 12.~ II.~ 10.~ 10.~ 13.0 12.0

110613 12 10.0 9.~ 9.0 I.~ 9.~ 10.~ 12.0 13.0 13.0 12.~ II.~ 11.0 I.~ 13.0 10.9

110614 12 10.0 9.~ 9.0 9.0 9.~ 10.~ 12.0 13.0 13.~ 13.~ 12.~ II.~ 9.0 13.5 11.2

810615 12 11.0 10.5 10.0 10.0 10.0 11.5 II.~ 12.0 12.0 12.0 II.~ 11.0 10.0 12.0 ILl

810616 12 10.~ 10.0 9.~ 9.~ 10.~ II.~ 12.~ 14.0 14.0 13.~ 13.0 12.0 9.5 14.0 11.1

810617 12 11.0 10.~ 10.0 10.0 10.5 12.0 13.~ 13.~ 13.~ 13.0 12.~ 12.0 10.0 13.5 11.9

810618 12 II.~ 10.5 10.~ 10.~ 11.0 12.0 13.~ 14.~ 13.~ 13.0 12.~ II.~ 10.5 14.5 12.1

810619 12 11.0 10.0 9.5 9.~ 10.~ 12.0 13.~ I~.O I~.~ 15.0 14.0 13.0 9.5 U.~ 12.4

810620 12 12.0 11.0 10.~ 10.~ 11.5 12.~ 14.5 I~.~ I~.~ 14.~ 13.~ 13.0 10.~ U.S 12.9

810621 12 12.~ 12.0 11.5 II.~ II.~ 11.0 11.0 11.0 II.~ II.~ 11.0 11.0 11.0 12.5 II.~

810622 12 10.~ 10.~ 10.0 10.0 10.~ 11.0 12.~ 13.~ 13.~ 13.0 12.~ 12.0 10.0 13.~ 11.7

810623 12 II.~ 11.0 10.~ 10.~ 11.0 II.~ 13.~ 14.~ I~.O 14.5 13.~ 13.0 10.5 15.0 12.6

810624 12 12.~ 11.5 11.0 11.0 II.~ 12.5 13.~ 14.~ 14.~ 14.5 13.~ 13.0 11.0 14.5 12.8

810625 12 12.011.511.0 11.0 II.~ 12.0 13.~ 14.5 I~.O 14.~ 13.~ 13.0 11.0 15.0 12.8

810626 12 12.0 II.~ II.~ 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 10.~ 10.~ 12.0 11.2

ll: VALUES- -.0 INDICAT! HISSING DATA
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TABLE 9. DAILY THEBHOGIAPU STATISTICS, LOWER SUSITNA alVEk, 1981.

MONTANA Ci. - 76.0

TEMPEUnrU AT Tum MIN. IW< • .....
DATE I 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TDe'. TDIP.

810627 12 10.0 10.0 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 9.5 9.5 9.5 10.0 9.8

810628 12 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5 9.5 8.5 9.5 9.1

810629 12 8.5 8.5 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.5 8.4

810630 12 8.0 8.0 7.5 7.0 7.0 7.5 8.5 8.5 8.5 8.5 8.5 8.5 7.0 8.5 8.1

810701 12 8.0 8.0 7.5 7.5 8.0 8.5 9.5 10.0 10.0 10.0 9.5 9.5 7.5 10.0 8.9

810702 12 9.0 8.5 8.5 8.0 8.5 8.5 9.5 10.0 10.5 10.5 10.5 9.5 8.0 10.5 9.3

810703 12 9.5 8.5 8.5 8.5 8.5 9.5 10.5 11.5 12.0 12.0 11.0 10.5 8.5 12.0 10.l

810704 12 10.0 9.5 9.0 9.0 9.5 10.5 12.0 12.0 12.5 12.0 11.5 11.0 9.0 12.5 10.8

810705 12 10.5 10.5 10.0 10.0 10.5 11.5 12.0 12.5 12.5 12.0 11.5 11.5 10.0 12.5 11.3

810706 12 11.0 10.5 10.5 10.5 10.5 10.5 11.5 13.0 13.0 12.5 12.0 11.5 10.5 13.0 1l.5

810707 12 11.0 10.5 10.5 10.5 10.5 10.5 10.5 11.5 11.5 11.5 11.0 10.5 10.5 1l.5 10.9

810708 12 10.510.010.010.010.010.511.011.011.011.011.010.5 10.0 11.0 10.6

810709 12 10.5 10.5 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.5

810710 12 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.S 9.~ 9.0 8.5 8.5 8.5 10.0 9.5

810111 12 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.6

~ VALUES- -.0 INDICATE HISSING DATA
~
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TABLE 9. DAIL~ THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER. 1981.

MONTANA CR. - 76.0

TDiPERATURE AT TIKE HIN. HAX. MEAN
DATE # OBS. 0200 0400 0600 OBOO 1000 J200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810712

810113

810714

810715

12

12

12

12

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 10.0

8.5 9.0 8.8

9.0 9.5 9.2

9.5 9.5 9.6

9.5 10.0 9.8

810716

810717

810718

810719

810720

810721

810722

810723

810724

12 10.0 10.0 10.0 9.5 9.5 10.0 10.0 10.5 10.5 10.5 10.5 10.5 9.5 10.5 10.2

12 10.510.510.010.010.010.510.511.512.012.011.511.5 10.0 12.0 10.9

12 11.010.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 11.0 10.5 10.5 11.0 10.8

12 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.4

12 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.3

12 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.5 11.0 11.0 11.0 11.0 10.0 11.0 10.5

12 10.5 10.5 10.510.510.5 10.5 11.0 11.5 11.5 11.5 11.5 11.0 10.5 11.5 11.0

12 11.010.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.5 11.0 11.0 10.5 11.5 10.9

9 11.0 10.5 10.5 10.5 10.5 10.5 11.5 11.511.5 -.0 -.0 -.0 10.5 11.5 10.9

810930

811001

6

12

-.0 -.0 -.0 -.0 -.0 -.0 4.0 4.0 4.0 3.5 3.0 3.0

2.5 2.5 2.0 2.0 2.0 2.5 3.0 3.5 3.5 3.0 2.5 2.0

3.0 4.0 3.6

2.0 3.5 2.6

~ VALUES- -.0 INDICA'!'! HISSIHC DATA
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TABLE 9. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

HONTANA ca. - 76.0

TEHPEIlATURt AT TIHE HIN. KAX. "BAN
DATE # 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

811002 12 2.0 1.5 1.0 1.0 1.0 1.5 2.0 3.0 3.0 2.0 1.5 1.5 1.0 3.0 1.8

811003 12 1.5 1.5 1.5 1.5 1.5 2.0 2.5 2.5 2.5 2.5 2.5 2.5 1.5 2.5 2.:

811004 12 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.0 2.0 2.5 2.3

811005 12 2.0 2.0 2.0 2.0 2.0 2.5 2.5 3.0 3.0 3.0 2.5 2.5 2.0 3.0 2.5

811006 12 2.5 2.5 2.0 2.0 2.0 2.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 3.0 2.5

811007 12 2.0 1.5 1.0 1.0 1.0 1.5 2.0 2.0 2.0 2.0 1.5 1.0 1.0 2.0 I."

811008 12 1.0 .5 .5 0.0 .5 .5 1.5 2.0 2.0 1.5 1.0 1.0 0.0 2.0 1.0

811009 12 .5 .5 0.0 .5 .5 1.0 1.5 1.5 1.5 1.5 1.5 1.5 0.0 1.5 1.0

811010 12 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.0 2.0 2.0 1.5 2.5 1.9

811011 12 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

811012 12 2.0 2.0 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.0 2.5 2.3

811013 " 2.5 2.5 2.5 2.5 2.5 2.5 -.0 -.0 -.0 -.0 -.0 -.0 2.5 2.5 2.5

VALUES- -.0 INDICATE HISSING DATA



TABLE 10. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVER, 1981.

A80V~ MONT. CR. - 77.5

TEMPERATURE AT TIME HIN. KAX. HEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 T~P. TEHP. TEMP.

810612

810613

810614

810615

810616

810617

810618

810619

810620

810621

810622

810623

810624

810625

810626

7 -.0 -.0 -.0 -.0 -.011.011.011.512.012.012.011.5 11.0 12.0 11.6

12 11.511.511.011.011.011.512.012.012.512.512.512.0 11.0 12.5 11.8

12 12.0 11.5 11.5 11.0' 11.0 11.5 12.0 12.5 13.0 13.0 13.0 12.5 11.0 13.0 12.1

12 12.511.011.0 11.0 11.5 12.0 12.0 12.0 12.0 12.0 12.0 12.0 11.0 12.5 11.8

12 11.5 11.5 11.0 11.0 11.0 11.5 13.0 13.0 13.0 13.0 13.0 13.0 11.0 13.0 12.2

12 13.0 12.5 12.5 12.0 12.0 12.5 13.0 13.0 13.0 13.0 13.0 12.5 12.0 13.0 12.7

12 12.5 12.5 12.0 12.0 12.0 12.5 13.0 13.5 13.5 13.0 13.0 12.5 12.0 13.5 12.7

12 12.5 12.5 12.0 12.0 12.0 12.0 12.5 13.0 13.0 13.0 13.0 13.0 12.0 13.0 12.6

12 13.0 12.5 12.0 12.0 12.0 12.5 12.5 13.0 13.0 13.0 13.0 12.5 12.0 13.0 12.6

12 12.512.0 12.0 11.5 11.5 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 12.5 11.4

12 10.5 10.5 10.0 10.0 10.0 10.5 10.~ 11.0 11.5 12.0 12.0 12.0 10.0 12.0 10.9

12 11.5 11.5 11.5 11.0 11.0 11.5 12.0 12.0 12.5 12.5 12.5 12.5 11.0 12.5 Il.9

12 12.512.512.0 12.0 11.5 12.0 12.0 12.5 13.0 13.0 13.0 12.5 11.5 13.0 12.4

12 12.5 12.5 12.0 12.0 12.0 12.0 12.5 12.5 13.0 13.0 13.0 13.0 12.0 13.0 12.6

12 12.512.012.0 11.5 11.5 11.5 11.0 11.0 11.0 11.0 10.5 10.0 10.0 12.5 11.3

~ VALUES- -.0 INDICATE HISSING DATA



• • •

TARLE 10. DAILY THERHOGRAPII STATISTICS, LOWER SUSITNA RIVER, 1981.

ABOVE HOHT. CR. - 7}.5

T&l:PERATURE AT TIKE HIN. MAX. HEJJrI
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810627 12 10.0 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5 10).0 9.2

810628

810629

810630

810701

810702

81070]

12

12

12

12

12

4

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.5 9.0 9.0 9.0 8.5

8.5 8.5 8.0 8.0 8.0 8.u 8.0 8.0 8.0 8.0 8.0 8.0

1.5 7.5 1.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 1.5 8.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5

9.0 9.0 9.0 9.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

8.0 9.0 8.5

8.0 8.5 8.1

7.08.07.7

7.5 9.0 8.4

9.0 9.5 9.3

9.0 9.0 9.1

810830

810831

b -.0 -.0 -.0 -.0 -.0 -.0 10.5 10.5 10.5 10.5 10.5 10.0 10.0 10.5 10.5

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 9.5 9.5810901

810902

81090]

810904

810905

810906

12

12

12

12

12

9.5 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.~ 8.~ 8.5 8.5

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

9.5 10.0 9.8

8.5 9.5 8.8

8.0 8.0 8.1

8.0 8.0 8.1

8.0 8.0 8.1

8.0 8.0 8.1

m VALlJ"Cl- - _":' :r::::::.....;: ru.:i:Sl~(; DATA
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TABLE 10. DAILY THERMOGRAPH STATIST~CS, LOWER SUSITNA RIVER, 1981.

ABOVE W)N!. CR. - 77.5

TEMPERATURE AT TIME HIN. MAX. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

810907

810908

810909

810910

12

12

12

12

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 9.0 9.5 10.0 10.5 10.5 10.5

8.0 8.0 8.1

8.0 8.0 8.1

8.0 8.0 8.1

8.0 10.5 9.1

810911

&10912

810913

810914

12 10.510.010.010.0 9.5 9.510.010.011.011.011.010.0

12 10.5 10.0 10.0 9.5 9.0 9.0 9.0 9.5 10.0 10.0 10.0 10.0

12 9.5 9.5 9.0 9.0 8.5 8.5 9.0 10.0 10.5 le.5 10.5 10.5

12 10.0 9.5 9.0 8.5 l.5 8.5 8.5 8.J 9.~ 10.0 10.0 10.0

9.5 11.0 10.3

9.0 10.5 9.8

8.5 10.5 9.6

8.0 10.0 9.2

810915

810916

12

12

9.5 9.5 9.0 9.0 8.5 8.5 9.0 9.0 9.0 9.5 9.5 9.5

9.0 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0

8.5 9.5 9.2

8.5 9.0 8.9

810917

810918

12 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.510.0 11.0 11.0 10.5

12 10.0 10.0 9.5 9.5 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5

8.5 !l.0 9.5

9.0 10.0 9.5

810919

810920

810921

12

12

12

9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.0 8.0 8.0 8.S 9.0 10.0 10.0 10.0 9.5

9.5 9.0 8.S 8.5 8.0 8.0 8.S 9.0 9.0 9.5 9.0 9.0

9.0 9.5 9.1

8.0 10.0 9.0

8.0 9.5 8.8

~ VALUES- -.0 INOICATE HISSING DATA
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TABLE 10. DAILY THERMOGRAPH STATISTICS, tOWER SUSITNA RIYER, 1981.

ABOVE MONT. CR. - 77.5

TEMPERATURE AT TIME HIN. MAX. HUN
DATE # OSS. 0200 0400 060U 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810922

810923

810924

81092)

810926

810927

810928

810929

810930

811001

811002

811003

811004

811005

811006

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

9.0 8.0 8.0 7.5 7.0 6.5 7.0 8.0 9.0 9.5 9.5 9.0

8.5 8.0 7.5 7.0 7.0 6.5 7.0 7.5 7.5 7.5 7.5 7.0

7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0

6.5 6.0 6.0 5.5 5.0 5.0 5.5 6.0 7.0 7.5 7.5 7.0

6.5 6.0 5.5 5.0 4.5 4.5 4.5 5.5 7.0 7.5 7.0 5.5

6.0 5.5 S.O 4.5 4.5 4.5 5.0 5.5 6.0 6.0 6.0 5.5

5.0 4.5 4.0 4.0 4.0 4.0 4.0 5.0 6.0 •. 5 6.0 5.5

5.0 4.5 4.0 4.0 4.0 3.5 3.5 4.0 4.0 5.5 5.5 5.0

5.0 4.5 4.0 4.0 4.0 3.5 4.0 5.0 6.0 6.5 6.0 6.0

5.5 5.0 4.5 4.0 4.0 4.0 4.0 5.0 6.0 6.5 6.0 5.5

5.0 4.5 4.0 4.0 4.0 3.5 3.5 4.0 5.0 5.5 5.5 5.~

4.5 4.5 4.0 4.0 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0

4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.5 5.0 5.0 4.5

4.0 4.0 4.0 3.5 3.5 3.5 3.5 5.0 5.0 5.0 5.0 4.5

•. 5 9.5 8.2

•• 5 8.5 7.4

•• 5 7.0 •. 8

5.0 7.' 6,3

4.5 7.5 5.8

4.5 6.0 5.4

4.0 6.5 4.9

3.5 5.5 4.4

3.5 6.5 4.9

4.0 6.5 5.1

3.5 5.5 4.5

3.5 4.5 4.0

3.0 4.0 3.5

3.0 5.0 3.7

3.5 5.0 4.3
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TABLE 10. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA IlYEl, 1981.

ABOVE MONT. CR. - 71.5

TDtPERATUIE AT TIME HIN. MAX. .EAN
DATE # 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

811007 12 4.0 4.0 3.5 3.5 3.0 3.0 3.0 3.5 4.5 5.0 4.5 4.0 3.0 5.0 3.8

SHOGS 12 4.0 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.5 4.0 4.0 3.5 3.0 4.0 3.5

811009 12 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

811010 12 3.0 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.5 4.5 4.5 4.5 3.0 4.5 3.6

811011 12 4.5 4.0 4.0 4.0 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0 3.5 4.5 4.0

811012 12 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.0 4.5 4.2

811013 5 4.5 4.5 4.5 4.5 4.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 4.5 4.5 4.6

VALUES- -.0 INDICATE HISSING DATA



.. .,; •

TABLE 11. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER. 1981.

SUNSHINE - 83.8

TDlPERATURE AT TIME MIN. KAX. HEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEhP. TEMP.

810611

810&12

810613

810614

810615

810616

810617

810618

810619

810620

810621

810622

81(62)

810624

810625

4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 10.5 10.5 10.5 10.5 10.5 10.5 10.6

12 10.0 9.5 9.0 9.0 9.5 10.5 11.0 11.5 12.0 11.5 11.5 11.0 9.0 12.0 10.6

12 11.0 10.5 10.5 10.5 10.5 11.5 12.~ 12.5 12.5 12.0 12.0 11.5 10.5 12.5 11.5

12 11.511.010.510.511.0 U.S 12.5 13.0 13.0 12.5 12.5 12.0 10.5 13.0 11.8

7 11.511.511.51..0.1.511.512.0 -.0 -.0 -.0 -.0 -.0 11.0 12.0 11.6

12 12.C 12.0 11.5 11.5 11.5 12.0 13.0 13.5 13.5 13.5 13.5 13.5 11.5 n.s 12.6

12 13.0 13.0 12.5 12.5 12.5 12.5 1].5 13.5 13.5 13.5 13.5 13.0 12.5 13.5 13.1

12 13.0 12.5 12.5 12.5 12.5 13.0 13.5 14.0 14.0 13.5 13.5 13.5 12.5 14.0 13.2

12 13.0 12.5 12.5 12.5 12.5 12.5 13.0 13.5 14.0 14.0 14.0 13.5 12.5 14.0 13.2

12 13.5 13.0 12.5 12.5 12.5 13.0 13.5 14.0 14.0 14.0 13.5 13.5 12.5 14.0 13.3

12 t3.0 13.0 12.5 12.0 12.0 12.0 12.0 12.0 12,0 12.0 12.0 11.5 11.5 13.0 12.2

12 11.011.010.510.510.511.0 U.S 12.0 12.5 12.5 12.5 12.5 10.5 12.5 11.6

12 ~2.5 12.0 12.0 11.5 12.0 12.0 12.5 13.5 13.5 13.5 13.5 13.5 11.5 13.5 12.7

12 13.0 13.0 12.5 12.5 12.5 12.5 13.0 13.5 13.5 13.5 13.5 13.5 12.5 13.5 13.1

12 13.0 12.5 12.5 12.5 12.5 12.5 13.0 13.5 13.5 13.5 13.5 13.0 12.5 13.5 13.0

m., VALUES- -.0 INDICATE HISSING DATA
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TABLE 11. DAILY THERMOGRAPH STATISTICS, LOWER SUSIlliA BIVER, 1981.

SUHSIIIHE - 83.8

TDiPERA11JRE AT TIME HIN. HAlt, HEAH
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEHP.

,

810626 12 13.012.512.512.012.012.012.011.511.511.511.011.0 11.0 13.0 11.9

810627 12 10.5 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.5 9.8

12 9.0 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 10.0810628

810629

810630

810701

810702

12

12

12

J2

8.5 8.5 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.0

8.0 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 8.5 9.0 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0 10.0 10.0

8.5 10.0 9.0

8.0 8.5 8.3

7.5 8.5 8.1

8.0 9.5 8.8

9.0 10.0 9.6

810703

810704

810705

810706

810707

Si070S

12 9.5 9.5 9.0 9.0 9.510.010.510.511.011.011.011.0 9.0 11.0 10.2

12 10.510.010.010.010.010.511.011.511.511.511.511.5 10.0 11.5 10.8

12 1I.0 11.0 10.5 10.5 10.5 11.0 11.0 11.5 11.5 11.5 11.5 11.0 10.5 11.5 11.1

11 11.010.510.510.510.510.5 -.012.012.012.012.011.5 10.5 12.0 11.2

12 11.511.011.011.010.510.511.011.011.011.011.011.0 10.5 11.5 11.0

12 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 10.5 10.1

810709

810110

12

12

9.5 9.5 9.5 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 8.5 8.5

9.0 9.5 9.5

8.5 9.5 9.2

~

m VALUES- -.0 lNDICATE HISSING DATA
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TABLE 11. DAILY THERMOGRAPH STATISTICS. LOWER SUSITHA RrVER. 1981.

SUNSUIHE - 83.8

TEHPERAnJRE AT TIHE HIN. HAX. HEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDiP. TPlIP. TFJlP.

810711 9 8.5 8.5 8.5 -.0 -.0 -.0 10.0 10.0 10.0 10.0 10.0 10.0 8.5 10.0 9.6

810712 12 10.010.010.010.010.010.511.011.011.010.5 11.0 11.0 10.0 11.0 10.6

810113 10 11.0 10.5 10.0 10.5 -.0 -.0 11.0 10.5 10.5 10.5 10.5 10.5 10.0 11.0 10.6

810714 2 10.5 10.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 10.5 10.5 10.6

VALUES- -.0 IHDICATE HISSING DATA
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TABLE 12. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIYER, 1981.

TALKEETNA R. - 97.0

TDlPERAnJRE AT TIKE HIN. MAX. HEAlf
DATE 'OB5. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

810621

810622

6

12

-.0 -.0 -.0 -.0 -.0 -.0 9.5 9.5 9.5 9.0 9.0 8.5

8.5 8.5 8.5 8.5 8.5 8.5 9.510.5 11.0 11.0 10.5 10.5

8.5 9.5 9.2

8.5 11.0 9.6

810623

810624

810625

12 10.n 10.0 10.0 10.0 10.0 10.5 lO.~ 11.0 11.5 11.5 11.0 11.0 10.0 11.5 10.6

12 11.011.011.010.510.510.510.511.011.511.511.511.5 10.5 11.5 11.1

12 11.511.5 11.0 11.0 11.0 11.0 11.011.511.511.5 11.0 11.0 11.0 11.5 11.3

810626 12 11.010.5 10.5 10.5 10.5 10.5 9.5 9.0 9.0 8.5 8.5 8.0 8.0 11.0 9.7

810627

810628

810629

BJ0630

810701

810702

810103

810704

810705

12

12

12

12

12

12

12

12

12

8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 1.5 7.0 7.5 7.5 7.5 8.0 8.0 8.0 8.0

8.0 8.0 7.5 1.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 1.0

7.0 6.5 6.5 6.5 6.5 6.5 7.0 7.5 7.5 7.5 7.5 7.0

7.0 7.0 6.5 6.5 7.0 7.0 7.5 8.0 8.5 8.5 8.5 8.5

8.0 8.0 7.5 7.5 7.5 7.5 8.0 8.5 9.5 9.5 9.5 9.5

8.0 8.0 7.5 7.5 7.5 7.5 8.0 8.5 9.5 9.5 9.5 9.5

9.0 8.5 8.5 8.0 8.5 9.0 9.5 lu.O 10.5 10.5 10.5 10.0

9.5 9.5 9.0 9.0 9.0 9.5 10.0 10.0 10.0 10.0 10.0 9.5

7.5 8.0 7.6

7.0 8.0 7.7

7.0 8.0 7.4

6.5 7.5 7.0

6.5 8.5 7.6

7.5 9.5 8.4

7.; 9.5 8.4

8.0 10.5 9.4

9.0 10.0 9.6

g: VALUES- -.0 INDICATE HISSINC DATA
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TABLE 12. DAILY THERMOCRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

TAUt:ETHA R. - 97.0

TDtPERA11.IRE AT TIME MIN. MAX. MEAN
DATE '085. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

-

810706

810707

810708

810N9

810710

810711

810712

810713

810714

81011 ')

810116

810717

810718

81u719

810720

12

12

12

1>

12

12

12

12

12

12

12

12

12

12

12

9.5 9.5 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0 10.0 10.0

9.S 9.S 9.0 9.0 9.0 9.S 9.S 9.S 9.S 9.S 9.S 9.S

9.0 9.0 8.5 8.5 8.S 8.5 8.5 8.5 8.5 8.5 9.0 9.0

8.S 8.S 9.0 8.S 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 8.S 8.S 8.S 8.S 8.0 8.0 8.0 8.0 8.0 8.0 8.0

7.5 7.5 7.5 7.5 7.5 7.5 1.5 7.5 7.5 7.5 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 6.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 8.S 8.S 9.0 9.S 9.S 9.S 9.S 9.S

9.S 9.S 9.S 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S

8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S 8.S

9.0 10.0 9.6

9.0 9.S 9.4

8.S 9.0 8.7

8.S 9.0 8.9

8.0 9.0 8.3

1.5 8.0 1.6

8.0 8.0 8.1

8.0 8.0 8.1

8.0 8.0 8.1

8.0 8.S 8.3

8.S 9.0 8.8

8.S 9.S 9.2

9.0 9.s 9.2

8.S 9.0 8.7

8.S 8.S 8.6

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 12. DAllY TIIERMOGRAPlI STATISTICS, tOWER SuStTHA RIVER. 1981 ...

TALKEETNA R. - 97.0

TEHl't:RA1lJRE AT lIKE HIN. MAX. HEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEMP.

810721

810122

810723

810124

810725

810126

12

12

12

12

12

12

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5

9.5 9.0 9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0

9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0

8.5 9.5 8.8

9.0 9.5 9.2

8.5 9.0 8.8

9.0 9.5 9.1

8.5 9.5 8.9

8.5 9.0 8.7

810727

810728

810129

12 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 10.0 10.0 10.0

12 10.0 9.5 9.5 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5

12 9.0 q.O 8.5 8.5 8.5 9.0 9.5 9.5 10.0 10.0 10.0 10.0

8.5 10.0 9.2

8.5 10.0 9.0

8.5 10.0 9.3

VALUES- -.0 INDICATE HISSINC DATA­a

810730

810731

810801

810802

810803

810804

12

12

12

12

12

12

9.5 9.5 9.5 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5 9.5

9.5 9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.5 9.5

9.0 9.5 9.4

9.0 9.5 9.3

9.0 9.0 9.1

8.5 9.5 8.9

8.5 9.5 9.1

8.5 9.5 9.1
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TABLE 12. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

TALKEETNA R. - 91.0

TDIPERATURE AT TIME MIN. HAl. HEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. t!HP. TEHP.

810805

810806

810807

810B08

810809

810810

12

12

12

12

12

12

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.5

9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.5 9.2

9.0 9.5 9.3

9.0 9.5 9.2

8.5 9.5 9.2

9.0 9.5 9.2

9.0 9.0 9.1

810811 12 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.1

8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

8.0 8.0 8.0 7.5 7.5 7.5 7.5 8.0 8.0 B.O 8.0 8.0

9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0

6.5 6.5 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.6 6.6 5.5 5.5 6.0 6.0 6.5 6.5 6.5 6.5 7.0

7.27.5

5.5 7.0 6.4

7.0 7.5 7.3

7.5 8.0 7.8

8.0 9.0 8.4

7.5 8.0 7.9

7.5 8.0 7.7

6.5

6.0 6.5 6.4

. ...,7.0 7.0 7.0 6.57.07.5 7.5 7.5 7.5 7.5 7.5

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5

7.5 1.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.012

12

12

12

12

12

12

12

810812

610813

810817

810818

810819

810814

810815

810816

;::1 VALUES- -.0 INDICATE HISSING DATA
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TABLE 12. DAILY THERHOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

TALKEETNA R. - 97.0

TEMPERATURE AT TIME MIN. MAX. HEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEHP.

810820

810821

810622

810823

810624

810825

12

12

12

12

12

12

8.0 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\ 7.\

7.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.5 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.0 8.0 7.5 7.5 8.0 8.0 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.\ 9.\ 9.5 9.5

7.5 8.0 7.6

7.5 8.0 7.8

7.5 8.5 7.8

1.5 8.5 8.1

7.5 8.5 8.2

8.5 9.5 9.1

810826

810827

810828

12 9.5 9.5 9.5 9.5 9.5 9.5 10.5 10.5 10.5 10.5 10.5 10.) 9.5 10.5 10.1

12 10.5 10.5 10.0 iO.O 10.0 10.0 10.0 10.5 10.5 10.5 10.0 '0.0 10.0 10.5 10.3

12 10.0 10.0 10.0 '10.0 10.0 9.5 10.0 10.5 10.5 10.5 10.0 10.0 9.5 10.5 10.1

810629 12 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.0 9.0 9.0 9.0 9.0 10.0 9.6

810830

810831

810901

810902

810903

12

12

12

12

12

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.0

9.0 9.0 9.0 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5

8.0 6.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.\ 7.\ 7.5 7.\ 7.5 7.5 7.5 8.0 8.5 8.5 8.5 8.5

9.0 9.0 9.1

8.5 9.5 9.1

7.5 9.0 8.3

7.5 8.0 7.8

7.5 8.5 7.9

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 12. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

TALKEETNA R. - 97.0

TDiPEKATURE AT TlME MIN. MAX. MEAN
DATE 'OBS. 0200 ~400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEMP.

810904

810905

810906

810907

810908

810909

810910

810911

810912

810913

810914

810915

810916

810917

810918

12

1>

12

12

1>

12

12

12

12

12

12

12

12

12

12

8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5 7.5

7.0 7.0 1.0 7.0 6.5 7.0 7.0 7.5 8.0 8.0 8.0 7.5

7.5 7.0 7.0 1.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0

8.0 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 1.5 7.5 7.0 1.5 7.5 7.5 8.0 ~.O 7.5 1.5 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 7.5 7.5 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 8.0 7.5 1.0

6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.0 6.0 6.0 6.5 7.0 7.0 7.0 7.0 7.0 7.0

6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.5 7.5 7.5 7.5 7.0

7.0 7.0 7.0 6.5 6.5 7.0 7.5 7.5 7.5 7.0 7.0 7.0

8.0 8.5 8.3

8.0 8.5 8.2

7.5 8.0 8.0

6.5 8.0 7.]

7.0 8.0 7.5

7.0 8.0 7.]

7.0 8.0 7.6

7.0 8.0 7.6

7.0 8.0 7.3

7.0 8.0 7.4

6.0 6.5 6.3

6.0 6.5 6.3

6.0 7.0 6.7

6.5 7.5 7.0

6.5 7.5 7.1

~ VALUES- -.0 INDleAT!! HISSING DATA
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TABLE 12. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

TALKEETNA R. - 97.0

TEHPEIlATURE AT TUIE KIN. tIAI. MBAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

,

810919

810920

810921

810922

810923

810924

810925

810926

810927

810928

810929

810930

811001

811002

12

12

12

12

12

12

12

12

12

12

12

12

12

12

6.5 6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

6.5 6.5 6.5 6.0 6.0 6.0 6.5 7.0 7.0 7.0 7.0 6.5

6.0 6.0 5.5 5.5 5.5 5.5 6.0 6.5 6.5 6.0 6.0 6.0

6.0 6.0 6.0 6.0 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.0 4.0 4.0

4.0 4.0 4.0 3.5 3.0 3.0 3.0 2.5 2.5 3.0 3.0 3.5

4.0 4.0 4.0 3.5 3.5 3.0 3.0 2.5 2.0 2.5 2.5 3.0

3.0 3.0 3.0 2.5 2.0 2.0 2.0 1.5 1.5 1.5 2.0 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5 2.0 2.0

2.5 2.5 2.0 2.0 2.0 1.S 1.0 1.0 1.0 1.0 1.S 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.S 2.0 2.0

2.5 2.5 2.5 2.5 2.0 2.0 2.0 1.5 1.5 2.0 2.0 2.0

2.5 2.5 2.5 2.0 2.0 1.5 1.0 1.0 1.0 1.0 1.5 2.0

2.0 2.0 2.0 2.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.5

6.5 7.0 6.8

6.07.06.6

5.5 6.5 6.0

5.0 6.0 5.4

4.0 5.0 4.8

2.5 4.0 3.3

2.0 4.0 3.2

1.5 3.0 2 . ..1:

1.5 2.0 1.9

1.0 2.5 1.7

1.5 2.0 2.0

1.5 2.5 2.1

1.0 2.5 1.8

1.0 2.0 1.5

811003 12 1.5 I _~
, .... . .

••• .. ) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

~ VALUES- -.0 IIfDlCA'IE HISSING DATA
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TABLE 13. DAILY TIIERMOCRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

CHULITNA R. - 98.0

TDtPEIlATURE AT TIME MIN. HAl. MEAN
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810620

810621

810622

810623

810624

810625

810626

810627

810628

810629

810630

810701

810702

810703

810704

5

12

12

12

12

12

12

12

12

12

12

12

12

12

12

-.0 -.0 -.0 -.0 -.0 -.0 -.0 9.0 9.0 9.0 9.0 9.0

9.0 8.5 8.0 7.5 7.5 7.0 7.0 7.0 7.0 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.5 8.0 8.5 8.5 9.0

9.0 8.5 8.0 7.5 7.5 7.5 7.5 8.5 9.0 9.5 9.510.0

9.5 9.5 9.0 8.5 8.0 8.0 8.5 8.5 9.0 9.5 9.5 9.5

9.5 9.5 9.0 8.~ 8.0 8.0 8.0 8.5 8.5 9.0 9.0 9.0

9.0 9.0 8.5 8.0 7.5 7.5 7.0 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.~ b.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.~ 7.0 7.0 7.0 7.0 7.0 1.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

9.0 9.0 9.1

6.5 9.0 7.4

6.5 9.0 7.3

7.5 10.0 8.6

8.0 9.5 9.0

8.0 9.5 8.8

6.5 9.0 7.5

6.5 6.5 6.6

6.5 6.5 6.6

6.5 6.5 6.6

6.5 6.5 6.6

6.5 6.5 6.6

6.5 7.5 7.2

7.5 7.5 7.6

7.5 7.5 7.6

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 13. DAILY THERMOGRAPH STATISTICS LOWER SUSITNA RIVER, 1981.

CHULITNA R. - 98.0

TEMPERATURE AT TIHE MIN. MAl. KEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

81070~

810706

810707

810708

810709

810710

810711

810712

810713

810714

8107l~

810716

610909

810910

810911

12

12

12

12

12

12

12

12

12

12

12

6

4

12

12

7.~ 7.~ 7.~ 7.~ 7.~ 7.~ 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 7.~ 7.~ 7.~ 7.~ 7.~ 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 6.~ 6.~ 6.~ 6.~ 6.~ 6.~ 6.~ 6.~ 6.~ 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.~ 7.~ 7.~

7.~ 7.~ 7.~ 7.0 7.~ 7.~ 7.~ 7.~ 7.~ 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 8.0 a.o 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 7.~ 7.\ 7.~ 7.\ 8.0 8.0 8.0 8.0

8.0 8.0 8.0 7.5 7.5 7.0 7.0 7.0 7.0 7.5 7.5 7.5

7.~ 7.\ 7.~ 7.0 7.0 7.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 \.0 \.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

7.~ 8.0 7.8

7.~ 8.0 7.8

8.0 8.0 8.1

7.0 8.0 7.3

6.5 1.0 6.7

7.0 7.5 7.2

7,0 8.0 1.6

7.5 8.0 7.9

8.0 8.0 8.1

7.~ 8.0 7.9

7.0 8.0 7.\

7.0 7.~ 7.3

\.0 6.0 \.6

6.0 6.0 6.1

6.0 6.0 6.1

::j VALUES- -.0 INDICATE HISSING DATA



TABLE 13. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVER. 1981.

CUULTTNA Il. - 98.0

TEHPEllAllJR£ AT rIME HIN. KAX. MEAN
DATE fOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

,

810912

810913

810914

810915

8109h.

810917

810918

810919

810920

810921

810922

810923

810924

810925

810976

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.0 5.5

5.0 5.0 4.5 4.5 4.5 4.5 4.5 5.0 4.5 4.5 4.5 4.5

5.0 5.0 4.5 4.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.5 5.5 5.5 5.5 5.5 6.0 6.0

6.0 5.5 5.0 5.0 5.0 5.u 5.5 5.5 5.5 5.5 6.0 6.0

6.0 6.0 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

4.5 4.5 4.0 4.0 4.0 4.5 4.5 5.0 5.0 5.0 5.0 5.0

5.0 4.5 4.5 4.0 4.0 4.5 5.0 5.0 5.0 5.0 5.0 5.0

5.0 4.5 4.0 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0

4.0 4.0 3.5 3.5 3.5 4.0 4.0 4.0 3.5 3.5 3.5 3.5

3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ].0 3.0

3.0 3.0 3.0 2.5 2.5 3.0 3.5 3.5 3.0 ].0 3.0 3.0

3.0 3.0 2.5 2.0 2.0 2.5 3.0 3.0 3.0 2.5 2.5 2.5

6.0 6.0 6.1

6.0 6.0 6.1

5.0 6.0 5.8

4.5 5.0 4.7

4.5 5.0 5.0

5.0 6.0 5.4

5.0 6.0 5.5

5.0 6.0 5.3

4.0 5.0 4.6

4.0 5.0 4.8

3.5 5.0 4.1

3.5 4.0 3.8

3.0 3.5 3.1

2.5 3.5 3.0

2.0 3.0 2.7

6 VALUES- -.0 INDICATE HISSING DATA



TABLE 13. DAILY TKERHOGRAPH STATISTI~S. LOWER SUSITNA RIVER, 1981.

CHULITNA R. - 98.0

TDtPERA11IIE AT TIME HIN. MAX. HEAN
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 i800 2000 2200 2400 TEHP. TEHP. TSHP.

810921

810928

12

5

2.S 2.S 2.0 2.0 2.0 2.5 2.5 2.5 2.0 2.0 2.0 2.0

2.0 l.5 l.0 l.0 2.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

2.0 2.S 2.3

1.0 2.0 1.5

~

~

VALUES- -.0 INDICATE MISSING DATA



• • •
TABLE 14. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

TALK. BASE CAMP - 103.0

TEHPERA11JRE AT TlKE MtN. MAX. ME..\N
DATE 'OBS. 02000400 0600 0800 1000 1200 1400 1600 1600 2000 2200 2400 TEHP. TEMP. TEMP,

810620

810621

&10622

810623

810624

8106'5

810<>'6

810627

4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 16.0 1~.5 15.0 14.5 14.5 16.0 15.3

12 14.014.013.513.513.513.513.513.513.513.5 13.5 13.0 13.0 14.0 13.6

12 13.0 12.5 12.0 12.5 12.5 13.0 13.5 14.0 14.5 14.5 14.0 14.0 12.0 14.5 13.4

12 13.5 13.0 13.0 13.0 13.0 13.5 14.0 14.5 15.0 15.0 14.5 14.0 13.0 15.0 }3.9

12 13.5 13.5 13.0 13.0 13.0 13.5 14.5 15.0 15.0 15.0 15.0 14.5 13.0 15.0 14.1

12 14.0 13.5 13.5 13.5 }3.5 14.0 14.5 15.0 15.0 15.0 15.0 14.5 13.5 15.0 14,3

12 14.0 14.0 13.5 13.5 13.5 13.0 13.0 13.0 13.0 13.0 12.5 12.5 12.5 14.0 J3.3

12 12.012.011.511.511.511.511.011.011.010.510.510.5 10.5 12.0 11.3

l' 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.08106'8

8106'9

810630

810701

12

12

12

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0

8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 9.0 9.0 9.0 9.0

8.5 8.5 8.5 8.5 8.5 9.0 9.5 10.0 10.5 10.5 10.5 10.5

9.0 10.0 9.6

8.0 8.5 8.5

8.0 9.0 8.5

8.5 10.5 9.5

81070'

810703

810704

12 10.0 10.0 9.5 9.5 9.5 10.0 10.5 10.5 10.5 1?5 10.5 10.5 9.5 10.5 10.2

12 10.510.510.010.010.010.010.511.5 11.5 11.5 11.5 11.0 10.0 11.5 10.8

12 11.010.510.510.5 10.5 11.0 11.5 12.0 12.0 12.0 12.0 11.5 10.5 12.0 11.3

~ VALUES- -.0 INDICATE HISSIHC DATA



• • •
TABLE 14. DAllY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

TALK. BASE CAMP - 103.0

TDtPERA1lIRE AT TlHE MIN. MAX. HEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP,

810705

810706

810707

810708

610709

9 II.S 11.0 11.0 11.0 11.0 -.0 -.0 -.012.512.512.5 12.5 1).0 12.5 11.8

12 12,012.011.5 11.5 11.5 12.0 12.5 12.5 13.0 13.0 13.0 12.5 11.5 13.0 12.3

:2 12.512.012.011.511.511.512.012.012.012.012.0 12.0 11.5 12.5 12.0

12 11.511.511.011.010.510.510.510.510.5 10.5 10.5 10.0 10.0 11.5 10.8

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

810710 6 10.0 9.5 9.5 9.5 9.5 9.5 -.0 -.0 -.0 -.0 -.0 -.0 9.5 10.0 9.6

810807

810808

810809

810810

2 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 11.0 10.5 10.5 11.0 10.8

12 10.510.510.510.510.511.011.011.511.011.011.011.0 10.5 11.5 10.9

12 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.2

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

810811 12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 9.6

810812

810813

810814

810815

12

12

12

12

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.0 8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 7.5 7.5

9.5 9.5 9.6

8.5 9.0 9.0

8.5 8.5 8.6

7.5 8.5 8.1

CD- VALUES- -.0 IHDICATE HISSIHG DATA
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TABLE 14. DAILY THERMOGRAPH STATISTICS. tOWER SUSITNA RIVER, 1981.

TALK. BASE CAMP - 103.0

TDiPERA11IRE AT TIME MIN. MAX. HEAN
DATE 'oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

810816

810817

810818

el0819

810820

810821

810822

810823

810824

810825

810909

810910

810911

810912

810913

12

12

12

12

12

12

12

12

12

7

1

12

12

12

12

7.5 7.5 7.5 7.0 1.0 7.0 7.5 7.5 7.5 7.5 7.5 7.0

7.0 7.0 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 1.0 7.0 7.5 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.S 8.5 8.5 8.5

8.0 8.0 8.0 8.0 8.0 8.5 8.5 9.0 9.0 8.5 8.5 8.5

8.5 8.5 8.5 8.S 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.0 9.0

9.0 8.5 8.5 8.5 8.S 9.0 9.5 9.5 9.5 9.5 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.5 9.5 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 8.0

8.0 7.5 7.5 7.5 8.0 8.0 8.5 9.0 9.0 8.5 8.5 8.0

8.0 8.0 8.0 8.0 8.0 8.0 e.5 9.0 9.0 9.0 8.5 8.0

8.0 7.5 7.5 7.0 7.5 8.0 8.5 8.5 8.5 8.0 8.0 8.0

8.0 8.0 7.5 7.5 8.0 8.0 8.5 8.5 8.5 8.0 8.0 8.0

7.0 7.5 7.4

6.5 7.0 6.8

7.0 8.0 7.5

8.0 8.5 3.3

8.5 8.5 8.6

8.0 9.0 8.4

8.5 8.5 8.6

8.5 9.5 8.9

8.5 9.5 9.1

9.0 9.S 9.2

8.0 8.0 8.1

7.5 9.0 8.2

8.0 9.0 8.4

7.0 8.5 3.0

7.5 8.5 8.1

Rl

VALUES- -.0 INDICATE HISSING DATA
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TABLE 14. DAILY THERHOG~PH STATISTICS. LOWEa SUSITHA RIYER, 1981.

TALk. BASE CAHP - 103.0

TDlPERA11JRE AT TIME MIN. MAX. HEAN
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810914

810915

810916

810917

810918

810919

810920

81092J

810922

810923

810924

810925

810926

810927

810928

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

7.0 7.0 7.0 7.0 7.0 7.0 1.0 7.0 1.0 1.0 7.0 1.0

7.0 7.0 7.0 6.5 6.5 7.0 7.0 1.0 7.0 7.0 7.0 7.0

1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.0 1.0 1.0 1.0

7.0 7.0 7.0 7.0 7.0 1.0 8.0 9.0 9.0 8.5 8.0 8.0

8.0 8.0 1.5 1.0 1.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.0 7.0 7.5 7.5 8.0 8.0 8.0 7.5 7.5

7.0 7.0 1.0 7.0 7.0 7.5 8.0 8.0 8.0 8.0 7.5 7.0

7.0 7.0 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 6.5 6.0 5.5 5.5 5.5 6.0 6.5 6.5 6.5 6.5 6.0

6.0 5.5 5.5 5.0 5.0 5.0 5.5 5.5 5.5 5.5 5.5 5.0

5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0

3.5 3.0 3.0 3.0 3.0 3.5 4.0 4.0 4.0 4.0 3.5 3.5

3.0 3.0 3.0 2.5 2.5 3.0 3.5 ].5 3.5 3.0 2.5 2.5

2.0 2.0 2.0 1.5 1.5 1.5 2.0 2.0 2.0 2.0 1.5 1.5

1.5 1.0 1.0 .5 .5 1.0 1.5 1.5 1.5 1.; 1.0 1.0

7.0 7.0 7.1

6.5 1.0 1.0

1.0 1.5 1.1

1.0 9.0 1.8

7.0 8.0 7.8

7.0 8.0 7.7

1.0 8.0 1.5

6.5 7.0 7.0

5.5 7.0 6.2

;.0 6.0 5.4

4.0 5.0 4.6

3.0 4.0 3.5

2.5 3.5 3 0

1.; 2.0 1.8

.5 1.5 1.2

CXI VALUES- -.0 INDICATE HISSING DATA
w
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TABLE 14. DAILY THERMOGRAPH STATISTICS. LOWER SUSITHA RIVER, 1981.

TALK. BASE CAMP - 103.0

TDlPEIlATURE AT TIME MIN. HAl. MEAN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

810929

810930

12

4

1.0 .5 .5 .5 .5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.0 1.0 1.0 1.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 .0

.51.51.2

1.0 1.0 1.0

'",.

1ALUES- -.0 IHDICATE HISSING DATA
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TABLE 15. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

ABOVE 4TH JULY - 131.3

TEHPERATURE AT TIME KIN. MAX. HEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEHP.

810616 2 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 12.5 12.5 12.5 12.5 12.6

810617

810618

810619

810620

810621

810622

810623

810624

810625

810626

12 12.5 12.0 12.0 12.0 12.5 12.5 13.0 13.0 12.5 13.0 13.0 13.0 12.0 IJ.O 12.6

12 13.0 12.5 12.5 13.0 13.0 13.5 13.5 13.5 13.5 13.5 13.0 12.5 12.5 13.5 13.1

12 12.5 12.5 12.5 12.5 13.0 13.5 13.5 13.5 13.5 13.5 13.0 13.0 12.5 13.5 13.1

12 12.5 12.5 12.5 12.5 12.5 13.0 13.5 13.5 13.0 12.5 12.5 12.5 12.5 13.5 12.8

12 12.012.012.5 12.5 12.5 12.0 12.0 12.0 11.5 11.5 11.5 11.5 11.5 12.5 12.0

12 11.5 11.0 11.0 11.0 11.5 11.5 12.5 12.5 12.5 12.5 12.5 12.0 11.0 12.5 Il.9

12 11.5 11.S 11.5 11.5 12.0 12.5 1].0 13.0 12.5 12.5 12.5 12.0 11.5 13.0 12.2

12 12.0 12.0 12.0 12.0 12.5 13.0 13.5 13.5 13.5 13.0 13.0 12.5 12.0 13.5 12.8

12 12.5 12.5 12.5 12.5 12.5 13.0 13.5 13.5 13.0 13.0 13.0 12.5 12.5 13.5 12.9

12 12.512.012.012.012.011.511.511.511.011.010.510.5 10.5 12.5 11.6

810627 12 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.0 9.0 9.0 8.5 8.5 8.5 10.0 9.4

810628

810629

810630

12

12

12

8.0 8.0 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5

5.5 5.5 5.0 5.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

7.0 8.0 7.3

6.5 7.0 6.8

5.0 5.5 5.5

OJ VALUES- -.0 INlHeAU HISSING DATA
~
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TABLE 15. DAILY THERMOGRAPH STATISTICS, LOW~R SUSITNA lIVER, 1981.

ABOVE 4TH JULY - 131.3

TDCPERATURE AT TIHE HIN. HAl. KE.AN
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810701

810702

810103

810704

810705

810706

810707

810708

810709

810710

810111

810712

810713

810714

810115

12

12

l2

12

12

11

12

12

12

12

12

12

12

12

12

5.5 5.5 5.S 5.0 5.5 6.0 6.5 6.0 6.0 6.; 6.5 7.0

7.0 7.5 7.5 7.5 7.5 7.5 8.0 8.5 8.5 8.5 8.5 8.0

8.0 7.S 7.S 7.S 8.0 9.0 9.0 9.0 9.0 9.0 9.0 8.S

8.S 8.S 8.S 8.S 9.0 9.0 9.S 9.S 9.S 9.S 9.S 9.0

9.0 9.0 9.0 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.S

9.0 9.0 9.0 9.0 9.S 9.S 9.S 10.0 -.0 10.0 9.S 9.S

9.; 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.S 9.0 8.S

8.0 8.0 8.0 8.0 8.0 8.0 7.S 7.S 7.S 7.S 7.S 7.S

7.5 7.5 7.5 1.5 1.5 7.5 7.5 7.5 7.5 7.5 7.5 1.5

7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S

1.5 7.5 7.5 7.5 7.5 7.5 7.5 1.5 1.5 1.5 7.5 7.5

7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5

8.5 8.5 8.5 9.0 9.5 10.5 10.5 10.5 10.0 10.0 9.5 9.5

5.0 7.0 6.0

7.0 8.S 7.9

7.S 9.0 8.S

8.'i 9.5 9.1

9.0 9.S 9.4

9.0 10.0 9.5

8.S 9.S 9.4

7.; 8.0 7.8

7.5 7.5 7.6

7.5 7.5 7.6

7.5 7.5 7.6

7.5 7.5 7.6

8.0 8.0 8.1

8.0 8.5 8.2

8.5 10.5 9.6

~ VALUES- -.0 lUDICATE MISSING DATA
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TABLE 15. DAILY THERMOGRAPH STATlITles. LOWER SUSITNA RIVER, 1981.

ABOVE 4TH JULY - 131.3

I~EHPEIATURE AT TIME HIN. lW<. H1Wl
DATE , oas. 0200 0400 0600 08~1 1000 1200 1400 1600 1800 2000 2200 2400 TDiP. TDeP. TDIP.

810716 12 9.0 9.0 9.0 9. , 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.0 9.5 9.3

810717 12 9.5 9.5 9.5 9 9· 9.5 9.5 9.5 10.0 10.5 10.5 10.5 10.5 9.5 10.5 9.9.,
810718 12 10.5 10.5 10.5 10." 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.2

810719 12 10.5 10.5 10.0 10.'i1 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.1

810720 12 10.0 10.0 10.0 10. I 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.1

810721 11 10.0 9.5 9.5 9.H 9.5 9.5 -.0 10.0 10.0 10.0 10.0 10.5 9.5 10.5 9.9

810722 12 10.5 10.5 10.5 10.0. 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.4

810723 12 10.5 10.5 10.5 10 .. ' 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810724 12 10.5 10.5 10.5 10.7' 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810725 12 10.5 10.5 10.5 10 .. 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810126 12 10.5 10.5 10.5 10.,1 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.2

810727 12 10.0 10.0 10.0 10.)1 10.0 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.3

810128 12 10.5 10.5 10.5 10 •. / 10.5 10.5 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.5 10.5

810729 12 10.5 10.5 10.5 lO'ji 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810730 12 to.5 10.5 10.5 10. i 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

'" VALUES- -.0 INDICATE HISSING DATA
~ 'I

, I



TEHPEIlATU&E AT TIKE MIN. ..,t. .....
DATI fOils. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TOIP. TEHP. TDtP.

810131 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810801 12 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 10.5 10.1

810802 12 9.0 9.0 9.0 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0 8.5 9.0 8.9

810803 12 9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.5 9.5 8.5 9.5 9.2

810804 12 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.5 10.5 10.5 9.5 10.5 9.9

810805 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810806 12 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.6

810801 12 10.5 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 10.5 10.2

810808 12 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 10.0 9.8

810809 12 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.0 9., 9.3

810810 12 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.5 9.5

810811 11 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 -.0 8.5 8.5 8.5 8.5 9.0 8.1

810812 12 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.3

810813 12 8.0 8.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 8.0 1.6

810814 12 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.2

g: VALUES- -.0 INDICA£E HISSING DATA
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TAILS 15. DAlt1 THERHOClAPB STATISTICS, LOWER SUSJTNA RIVER, 1981.

AIOVE 4TH JULY - 131.3

TDlPEU1lJRE AT TUm MIN. IW • .....
DATI , DIS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDiP. TBHP. TDtP.

810815 12 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 7.0 6.8

810816 12 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 6.0 5.5 5.5 5.5 6.0 5.8

810817 12 5.5 5.5 5.0 5.0 5.0 5.0 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.5 5.4

810818 12 5.5 5.5 5.5 5.5 6.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.2

810819 12 6.5 6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 6.5 7.0 6.8

810820 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810821 12 7.0 7.0 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 7.0 6.9

810822 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810823 12 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.3

810824 12 7.5 7.5 7.5 7.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.5 7.5

810825 5 7.5 7.5 7.5 7.5 7.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 7.5 7.5 7.6

810821 4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 11.5 11.5 11.5 11.5 11.5 11.5 11.6

810828 12 11.5 11.5 11.5 11.5 11.5 12.0 12.0 12.0 12.0 12.0 12.0 11.5 11.5 12.0 11.8

810829 12 11.511.511.511.511.511.011.011.011.010.510.510.5 10.5 11.5 ILl

810830 12 10.5 10.5 10.5 10.5 10.5 10.5 11.0 II.D 11.0 11.0 10.5 10.5 10.5 11.0 10.7

'" VALUIS- -.0 INDICATE HISSING DATA
'"



• • •

TABLE 15. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER, 1981.

ABOVE 4111 JULY - 131.3

TDiPERATUiE AT TIHB MIN. HAT.. M!AN
DATE , OBS. 0200040006000800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMr. TEMP.

8108)1 12 10.5 10.5 10.5 10.5 10.5 10.5 11.0 11.0 11.0 11.0 10.5 10.5 10.5 11.0 10.7

12 10.0 10.0 9.5 9.5 9.5 9.5 10.0 10.0 9.5 9.5 9.0 9.0810901

810902

810903

810904

810907

810908

810909

810910

810911

810912

810913

810914

810915

810916

12

12

4

4

12

12

12

12

12

12

12

12

12

9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.0 8.0 8.0

8.0 7.5 7.5 8.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 8.5 8.0 7.5 7.5

7.5 7.5 7.5 1.5 1.5 1.5 8.0 8.0 8.0 1.5 7.5 1.0

7.0 6.5 6.5 6.5 7.0 7.0 8.0 8.0 7.5 7.0 7.0 7.0

7.0 7.0 7.0 1.0 7.5 7.5 8.0 8.0 8.0 1.5 7.5 7.0

1.0 1.0 7.0 1.0 1.5 8.0 8.0 8.0 1.5 1.5 1.0 1.0

1.0 1.0 1.0 1.0 7.5 8.0 8.0 8.0 8.0 7.5 1.5 7.5

1.5 1.5 1.0 1.0 7.5 8.0 8.0 8.0 1.5 1.0 1.0 1.0

6.5 6.0 6.0 6.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.5 8.5 9.0 9.0 9.0 1.0 1.0 1.0 1.0 6.5 6.5

6.5 6.0 6.0 6.0 6.5 7.5 1.5 1.5 7.0 1.0 1.0 7.0

9.0 10.0 9.6

8.0 9.0 8.6

8.0 8.5 8.2

1.5 8.0 7.8

7.5 8.5 7.9

1.0 8.0 7.6

6.5 8.0 7.1

7.0 8.0 1.5

7.0 8.0 7.4

7.0 8.0 7.6

7.0 8.0 1.5

6.0 8.0 1.3

6.5 9.0 1.8

6.0 1.5 6.8

~ VALUES- -.0 INDICATE HISSING DATA

~
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TABLE IS. DAILY THERMOGRAPH STATISTICS. LOWER SUSIIN! RIVER. 1981.

ABOVE 4TH JULY - 131.3

TEKPEIATUiE AT TIME HIN. HAl. MEAN
DATB , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TOCP.

810911 12 7.0 7.0 6.5 6.5 7.0 7.5 8.0 8.0 8.0 7.5 7.0 7.0 6.5 8.0 7.3

810918 12 7.0 7.0 7.0 7.0 7.0 7.5 8.0 8.0 7.5 7.5 7.0 7.0 7.0 8.0 7.3

810919 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810920 12 7.0 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 6.5 6.0 6.0 7.0 6.8

810921 12 6.0 6.0 6.0 6.0 6.0 6.5 6.5 7.0 7.0 6.5 6.0 6.0 6.0 7.0 6.3

810922 12 5.5 5.5 5.0 5.0 5.0 6.0 6.5 6.5 6.0 5.5 5.0 5.0 5.0 6.5 5.6

810923 12 5.0 5.0 4.5 4.5 5.0 5.0 5.0 5.0 5.0 4.5 4.0 4.0 4.0 5.0 4.8

810924 12 4.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.0 4.0 3.5 3.0 3.0 4.5 4.1

810925 12 3.0 3.0 3.0 3.0 3.0 3.5 4.5 4.' 4.0 4.0 3.5 3.0 3.0 4.5 3.5

810926 12 3.0 2.5 2.5 2.0 2.5 3.0 4.0 4.0 3.5 3.0 3.0 3.0 2.0 4.0 3.0

810927 12 2.5 2.5 2.0 2.0 2.5 2.5 3.0 3.0 3.0 2.5 2.0 2.0 2.0 3.0 2.5

810928 7 2.0 1,5 1,0 1,0 1,0 1,5 2.0 -.0 -.0 -.0 -.0 -.0 1,0 2.0 1.5

VALUES- -.0 INDICATE HISSING DATA
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TAILE 16. DAILY THBRMOGRAPH STATISTICS. LOWER BU8lTHA IIV81. 1981.

" GOLD CR .. - 136.8

TDfPEIA!'URB AT TIME MIH • .... lWIl
DAT8 , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDfP. TDa. TotP.

810724 3 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 9.0 9.0 8.S 8.S 9.0 8.9

81072S 12 8.S 8.S 8.S 8.S 8.S 9.0 9.S 9.S 9.S 9.0 8.S 8.S 8.S 9.S 8.9

810126 12 8.0 8.0 8.0 8.0 8.S 8.S 8.S 9.0 9.0 8.S 8. S 8.0 8.0 9.0 8.4

810727 12 7.S 7.S 7.S 70S 8.0 8.S 9.0 9.S 9.0 9.0 8.S 8.0 7.S 9.S 8.3

810728 12 8.0 8.0 7.S 7.S 8.0 8.0 8.0 8.S 8.S 8.0 8.0 8.0 7.S 8.S 8.1

810729 12 8.0 8.0 8.0 8.0 8.0 8.S 9.0 9.S 9.0 8.S 8.S 8.S 8.0 9.S 8. S

810130 12 8.0 8.0 8.0 8.0 8.0 8.S 8.S 9.0 9.0 8.S 8.~ 8.S 8.0 9.0 8.4

810731 12 8.0 8.0 8.0 8.0 8.0 8.S 8.S 9.0 9.0 8.S 8.S 8.S 8.0 9.0 8.4

810801 12 8.S 8.S 8.S 8.S 8.S 9.0 9.0 9.0 9.0 9.0 CJ .0 9.0 8.S 9.0 8.8

810802 12 9.0 8.S 8.S 8.S 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.S 9.0 8.9

810803 12 9.0 8.S 8.S 8. S 9.0 9.S 9.S 9.S 9.S 9.S 9.S 9.S 8.S 9.S 9.2

VALUES- -.0 INDICATB HISSING DA~
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TABLE 17. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER. 1981:

ABOVE GOLD CR. - 136.8

TEHPER#.TUIlE AT TIME HIN. MAX. MEAN
DATE 'ODS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

12 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.1

810724

810H\

4 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 11.0 10.5 10.5 10.5 10.5 11.0 10.7

810726

810727

810128

810729

8101)0

12 10.0 9.\ 9.\ 9.\ 9.\ 9.\ 9.\ 9.\ 9.\ 9.\ 9.\ 9.5

12 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.0 10.0 10.0

12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0

12 9.0 9.0 9.0 9.0 9.5 9.5 10.0 9.5 9.5 9.5 9.0 9.0

12 8.5 8.0 8.5 8.5 9.0 9.5 9.5 10.0 10.0 10.0 9.5 9.5

9.5 10.0 9.6

9.5 10.0 9.8

9.0 10.0 9.5

9.0 10.0 9.3

8.0 10.0 9.3

810731

810801

810802

810803

810807

810808

810809

810810

6

9

12

11

7

12

12

12

9.5 9.5 9.0 9.0 9.0 9.5 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0

9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 9.5 -.0

-.0 -.0 -.0 -.0 -.0 8.5 9.0 9.0 9.0 8.5 8.5 8.5

8.5 8.5 8.0 8.0 8.5 8.5 9.0 9.5 9.5 9.0 9.0 9.0

9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0

9.0 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 8.5 8.5

9.0 9.5 9.3

8.5 9.0 8.9

8.5 9.0 8.8

8.\ 9.\ 9.0

8.5 9.0 8.8

8.0 9.5 8.8

8.5 9.0 8.7

8.5 9.0 C.8

~

w VALUES- -.0 INDICATE HISSING DATA
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TABLE 17. DAILY THBaHOCiAPH STATISTICS, LOWER SUSITHA RIVER. 1981.

ABOVE COLD ca. - 136.8

TDiPERATURE AT TIME HIN. HAl. HUN
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TEMP. TEMP.

dl0811

810812

81081l

810814

81081S

810816

810817

810821

12

12

12

12

9

12

6

9

8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 7.5 1.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.0

7.0 7.0 7.0 7.0 6.5 6.5 -.0 -.0 -.0 7.0 7.0 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.0 6.0 5.5 5.5 5.5 5.5 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 7.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

8.0 8.5 8.3

8.0 8.5 8.3

7.5 8.0 7.8

7.0 7.5 1.3

6.5 7.0 6.9

6.5 6.5 6.6

5.5 6.0 5.7

7.0 1.5 7.5

810822

810823

810824

810825

12 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0

6 7.5 7.5 7.5 -.0 -.0 -.0 -.0 -.0 -.0 8.5 8.5 8.5

12. 8.0 8.0 8.0 1.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 8.0

12 8.5 8.5 8.5 8.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

7.5 8.0 7.7

7.5 8.5 8.1

7.5 8.0 7.9

8.0 8.5 8.5

12 11.0 11.0 11.0 11.0 11.0 11.0 11.5 11.5 11.5 11.5 11.5 11.5 11.0 11.5 11.3

12 9.5 9.5 9.5 9.5 10.0 10.5 10.5 11.0 11.0 11.0 11.0 11.0 9.5 11.0 10.4

810826

810827

810828

12 9.0 9.0 9.0 9.0 9.0 9.0 9.5 10.5 10.5 10.5 9.5 9.5 9.0 10.5 9.6

~ VALUES- -.0 INDICATE HISSING DATA
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TABLE 17. DAILY THERMOGRAPH STATISTICS. LOWER SUSITHA RIVER, 1981.

ABOVE GOLD CR. - 136.8

TDfPERATIlRE AT TIME HIN. MAX. MEAN
DATE # 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

8108-29

810830

12 11.511.511.5 11.5 11.0 11.0 10.5 10.5 10.5 10.5 10.010.0 10.0 11.5 10.9

11 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 -.0 10.0 10.0 10.0 10.0 10.5 10.3

12 10.0 10.0 9.5 9.5 9.5 10.0 10.0 10.0 10.0 9.5 9.0 9.0810831

810901

810902

810903

810904

810905

810906

810907

810908

810909

810910

810911

810!H2

12

12

12

12

12

12

12

12

3

12

12

12

9.0 8.S 8.0 8.0 8.0 8.S 8.S 8.S 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0

1.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.S 7.S 8.0 7.S 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0 7.0 7.0

6.5 6.5 6.5 6.5 7.0 8.0 8.0 7.5 7.0 7.0 6.0 5.0

4.0 4.5 5.0 5.5 6.0 6.5 8.0 7.5 7.0 6.5 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.5 7.0 7.5 7.0 6.0 4.0 ].0

2.0 0.0 0.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

5.5 5.5 5.5 5.5 6.0 6.5 7.0 7.0 6.5 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.5 6.5 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.0 5.5 5.0 5.0

9.0 10.0 9.7

8.0 9.0 8.3

7.0 8.0 7.6

7 0 7.5 7.2

7.0 8.0 7.3

7.0 7.5 7.2

S.O 8.0 6.8

4.0 8.0 6.1

].0 7.5 6.0

0.0 2.0 .7

5.5 7.0 6.1

6.0 7.0 6.3

S.O 6.S S.9

g VALUES- -.0 INDICATE HISSING DATA
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TABLE 17. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER. 1981.

ABOVE GOLD CR. - 136.8

TDIPEBA11JRE AT TIME HIN. MAX. MEAN
DATE f 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEKP. TEHP.

810913

810914

810915

810916

810911

810918

810919

810920

810921

810922

810923

81~924

810925

12

12

9

3

12

12

12

11

12

12

12

12

12

5.0 5.0 5.0 5.5 6.0 6.0 7.0 6.5 6.0 5.5 5.0 5.0

4.5 4.0 4.0 4.5 5.0 6.0 6.5 6.0 5.5 5.0 4.5 4.5

4.5 4.5 4.5 5.0 5.5 6.0 6.5 1.0 6.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 6.5 6.5 6.5

6.0 6.0 6.0 6.0 6.5 6.5 6.5 7.0 7.0 6.5 6.5 6.0

6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.5 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5 6.0

6.0 6.0 6.0 5.5 -.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 5.5 5.5 5.0 5.5 5.5 6.0 6.0 5.5 5.5 5.0

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 3.5 3.5

3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.0

2.5 2.5 2.5 2.5 2.5 2.5 2.5 3.0 3.0 3.0 2.5 2.5

5.0 7.0 5.7

4.0 6.5 5.1

4.5 7.0 5.6

6.5 6.5 6.6

6.0 7.0 6.4

6.0 6.5 6.)

6.0 6.5 6.3

5.5 6.0 6.0

5.0 6.0 5.6

4.5 5.0 5.0

3.5 4.5 4.3

2.0 3.5 3.0

2.5 3.0 2.7

.52.0 1.5810926

810927

12

12

2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0 .5

.5 .5 .5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .5 .2

~ VALUES- -.0 INDICATE HISSING DATA
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TAIL! 18. DAILY THBIHOGIlPH sr£TISTICS. LOWBI SUSltKA 11VEI, 1981.

IHDlAN R. - 131.3

TEHPBIATURE AT TIKI HIN. 1Wt. .!AI
DAn # OIS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEIIP. TatP. TEMP.

810118 3 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 8.5 8.0 1.5 1.5 8.5 8.1

810119 l2 1.5 1.5 1.5 1.5 1.5 8.0 8.0 8.5 9.0 8.5 8.5 8.0 1.5 9.0 8.1

810120 l2 8.0 8.0 1.5 1.5 1.5 8.0 8.5 8.5 8.5 8.5 8.5 8.0 1.5 8.5 8.1

810121 l2 8.0 1.5 1.5 1.5 8.0 8.5 9.0 9.0 ••0 8.0 .8.5 8.5 1.5 9.0 8.3

810722 l2 8.0 8.0 8.0 8.0 8.0 8.0 8.5 9.0 9.0 9.0 8.5 8.5 8.0 9.0 8.4

810123 l2 8.5 8.0 8.0 8.0 10.0 8.5 9.0 9.5 10.0 9.5 9.0 8.5 8.0 10.0 8.9

810124 12 8.5 8.5 8.5 8.5 8.5 9.5 10.5 10.5 10.0 9.5 9.0 9.0 8.5 10.5 9.3

810125 l2 8.5 8.5 8.5 8.5 ".5 8.5 9.0 9.5 9.5 9.5 9.5 9.0 8.5 9.5 9.0

810126 l2 8.5 8.5 8.0 8.5 8.5 8.5 9.0 9.0 9.5 9.0 8.5 8.5 8.0 9.5 8.1

810121 l2 8.0 8.0 8.0 8.0 8.5 9.5 10.0 10.0 10.0 10.0 9.5 9.0 8.0 10.0 9.1

810801 9 -.0 -.0 -.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.6

810802 l2 8.5 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.5 8.3

810803 12 8.0 8.0 1.5 1.5 8.0 8.5 9.5 10.0 10.0 9.5 9.0 8.5 1.5 10.0 8.1

810804 l2 8.0 1.5 1.5 1.5 1.5 8.5 9.5 10.5 10.5 10.0 9.5 9.0 1.5 10.5 8.8

810805 12 8.5 8.0 1.5 8.0 8.5 9.5 10.0 10.0 10.0 9.5 9.5 9.0 1.5 10.0 9.1

'" VALUES- -.0 INDICATB MISSING DATAa>



, • •

TABLE 18. DAILY THERMOGRAPH STATISTICS. LOWER SUSln~A iIVER. 1981.

INDIAN I. - 131.3

TDlPERAllIiE AT TIME HUt. MAX. MEAN
DATB lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810806

810807

810808

810809

810810

810811

810812

810813

810814

810815

810816

810817

810818

810819

810820

12

12

12

12

12

6

3

12

12

12

12

6

7

12

12

8.5 8.5 8.0 8.0 8.5 8.5 9.0 9.5 9.5 9.5 9.0 9.0

8.5 8.5 8.0 8.0 8.0 8.5 9.0 9.5 9.5 9.0 9.0 8.5

8.5 8.5 8.5 8.5 8.5 9.5 9.5 10.5 10.5 10.0 9.5 9.0

9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.5 9.0 9.0 9.0

8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 9.0 8.5

8.5 8.0 8.0 8.0 8.0 8.5 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 :.0 8.0 8.0 8.0

7.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 7.5 7.5 7.5

7.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0 7.0

7.0 7.0 7.0 7.0 7.0 1.0 7.0 7.0 7.0 7.0 7.0 1.0

1.0 7.0 1.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 -.0 -.0 -.0 -.0 -.0 -."

-.0 -.0 -.0 -.0 -.0 7.5 8.0 7.5 7.5 7.5 7.5 7.5

7.r 7.0 7.0 7.0 7.0 7.5 ;.5 7.5 7.5 7.5 7.5 7.0

7.0 7.0 1.0 7.0 7.0 1.0 7.0 1.0 7.0 1.0 7.0 7.0

8.0 9.5 8.8

8.0 9.5 8.7

8.5 10.5 9.3

8.5 9.5 9.0

8.5 9.0 8.8

8.0 8.5 8.2

8.0 8.0 8.1

7.5 8.0 7.7

7.0 7.5 7.3

7.0 7.0 7.1

7.0 7.5 7.1

7.5 7.5 7.6

7.5 8.0 7.6

1.0 7.5 7.J

7.0 7.0 7.1

::g VALUES- -.0 INDICAtE Mlf;SlHG DATA
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TABLE 18. DAILY THEIHOCRAPH STATISTICS, LOWER SUSITNA RIVEi, 1981.

INDIAN R. - 131.3

TEHPERA1llRE AT TItlE MIN. HAl. MEAN
DATE # 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

7.0 6.5 6.5 6.5 7.0 7.5 8.5 8.5 8.5 8.5 8.0 7.5 &.5 8.5 7.6810821

810822

12

12 7.5 7.5 7.5 7.0 7.0 7.5 , ... , 7.5 7.5 7.5 7.5 7.5 1.0 1.5 1.5

810823

810824

810825

810912

810913

810914

810915

810916

810917

810918

810919

810920

12

4

8

12

12

12

12

12

12

12

12

12

7.5 7.0 7.0 7.0 1.0 7.5 8.5 8.5 8.5 8.0 7.5 7.5

7.0 7.5 1.5 7.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

7.5 7.0 7.0 7.0 7.5 7.5 8.5 9.0 -.0 -.0 -.0 -.0

6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 1.0 6.5 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5

5.5 5.0 5.0 5.0 5.5 5.5 6.0 6.0 5.5 5.0 5.0 5.0

5.0 5.0 5.0 5.0 5.5 5.5 6.0 6.0 6.0 6.0 5.5 5.5

5.5 5.) 5.5 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.5 7.0 6.5 6.0 6.0 6.0 6.0

6.0 6.0 6 ~ 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.0 &.0 5.5 5.5

7.0 8.5 7.7

1.0 1.5 1.4

1.0 9.0 1.1

6.0 1.0 &.3

5.5 6.0 6.0

5.0 6.0 5.4

5.0 6.0 5.6

5.5 6.0 5.9

6.0 7.0 6.2

6.0 6.0 &.1

6.0 6.0 6.1

5.5 6.0 5.9

810921 12 < < < <.., ..
'" , .U ).5 6.0 6.0 6.0 5.5 5.5 5.0 5.0 5.0 6.0 5.6

~

g VALUES- -.0 INDICATE HISSING DATA
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TABLE 18. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVER, 1981.

INDIAN R. - 131.3

TEHPERAnJlE AT TlKE HIN. MAX. ....
DATE lOBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TDtP. TDtP. TEltP.

810922 12 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.1

810923 12 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.1

810924 12 5.0 5.0 4.5 4.5 4.5 4.5 4.5 5.0 4.0 4.0 4.0 4.0 4.0 5.0 4.5

810925 4 3.5 3.5 3.5 3.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 3.5 3.5 3.5

VALUES- -.0 INDICATE HISSING nATA
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TABLE 19. DAILY THERMOCRAPH STATISTICS, LOWER SUSITNA IIYER, 1981.

ABOYE INDIAN R. - 138.1

TDlPERATUiI AT TIME HIN. HAl. HEAN
DATE I 088. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEHP. TENP. TEMP.

810119

810720

810721

810722

810123

810724

810125

810726

810721

810128

810129

810801

810802

810803

810804

6

12

12

12

12

12

12

12

12

12

5

1

12

12

12

-.0 -.0 -.0 -.0 -.0 -.0 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 9.5 9.5 9.5 9.5

9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.5 9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.0 9.0 9.0 9.0

9.0 9.0 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 8.5 8.5 8.5 8.5 8.0 •.0 1.5

1.5 1.5 1.0 1.0 1.0 1.5 1.5 1.5 1.5 8.0 8.0 8.0

1.5 1.5 1.5 1.5 1.5 8.0 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.0 8.0 8.0 8.0 8.5 9.0 9.5 9.0 9.0 8.5 8.5

9.5 9.5 9.6

8.5 9.5 9.1

8.5 9.0 8.1

9.0 9.5 9.3

9.5 9.5 9.6

9.5 10.0 9.6

9.5 9.5 9.6

8.5 9.5 9.0

9.0 9.5 9.4

8.0 9.0 8.5

8.0 8.0 8.1

1.5 8.5 8.3

1.0 8.0 7.6

1.5 8.5 8.1

8.0 9.5 8.6

Q VALUES- -.0 INDICATE HISSING DATA
"-
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TABLE 19. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA lIVER, 1981.

ABOVE INDIAN i. - 138.7

TDtPEBAtlIiE AT TIMB HIN. HAl. HUN
DAT! 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEKP. TEHP.

81080S

810808

810809

810810

810811

810812

810813

810814

810815

810816

810817

810818

810819

810820

810821

4

J

12

12

12

12

12

12

12

12

12

12

4

11

12

8.S 8.S 8.S 8.S -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 8.S 8.S 8.S

8.S 8.S 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.0 8.0 8.S 8.S 8.S 8.0 8.0 6.0

8.0 8.0 7.5 7.5 7.5 7.5 1.5 7.5 7.5 7.5 7.5 7.5

7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S 7.S

1.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 1.0 7.0 7.0 7.0

7.0 7.0 7.0 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S

6.S 6.S 6.S 6.S 6.S 6.0 6.0 6.0 6.0 6.0 6.0 S.S

S.S S.S S.S S.S S.O S.O S.O S.S S.S S.S S.S S.S

S.O S.O 4.S 4.S 4.S S.O S.S S.S S.S S.S ·S.S S.S

S.S S.S S.S S.S 6.0 6.S 6.S 6.S 6.S 6.S 6.S 6.S

6.5 6.5 6.5 6.5 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0

-.0 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S 6.S

6.S 6.S 6.0 6.0 6.S 6.S 6.S 7.0 7.0 7.0 7.0 7.0

8.S 8.S 8.6

8.S 8.S 8.6

8.0 8.S 8.1

8.0 8.S 8.2

7.S 8.0 7.6

7.S 7.S 7.6

7.0 7.0 7.1

6.S 7.0 6.7

S.S 6.S 6.2

S.O S.S S.4

4.S S.S S.2

S.S 6.S 6.2

6.S 6.S 6.6

6.S 6.S 6.6

6.0 7.0 6.7

o VALUES- -.0 INDICATE HISSING DATA
w



TABLE 19. DAILY THEIMOGIAPH STATISTICS. LOWEI SUSITHA IIVEI, 1981.

ABOYE INDIAN I. - 138.1

TEHPERA11JRE AT TIME HIN. KAX. MEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 T~P. T~P. TEMP.

12 10.0 10.0 9.5 9.5 9.5 10.0 10.5 10.5 10.5 10.5 10.5 10.5

12 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0

810822

810823

810824

81082'~

8'0826

810827

810828

810829

810830

810831

810901

810902

810903

810904

810905

12

12

12

II

12

12

12

II

12

12

12

12

12

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 6.5 6.5 6.5 6.5 7.0 7.5 7.5 7.0 7.0 7.0 6.5

6.5 6.5 6.0 6.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 -.0 8.0 8.0 8.0

8.5 8.5 8.0 8.0 8.5 8.5 9.0 9.0 9.5 9.5 9.5 9.5

9.5 9.0 9.0 9.0 9.0 9.5 9.5 10.0 10.0 10.0 10.0 10.0

9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0

9.0 8.5 8.5 8.5 -.0 10.0 10.0 10.0 10.0 10.0 9.5 9.S

9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0

8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

1.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 7.5 7.5

7.5 7.5 7.5 1.5 7.5 7.5 7.5 1.5 1.5 7.5 7.5 7.5

7.0 7.0 7.1

6.5 7.5 6.9

6.0 7.5 7.1

7.0 8.0 7.5

8.0 9.5 8.9

9.0 10.0 9.6

9.5 10.5 10.2

9.0 10.0 9.6

9.0 9.5 9.4

8.5 10.0 9.5

8.0 9.0 8.5

7.5 8.0 7.7

7.5 7.5 7.6

7.5 8.0 7.7

7.5 7.5 7.6

o VALUES- -.0 INDICATE HISSING DATA

""
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TAILE 19. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA IlVEI. 1981.

ABOVE INDIAN I. - 138.1

TDiPEIlATUIB AT TIME HIN. ..... ....
DATB , OBS. 0200 0400 0600 0800 '000 1200 1400 1600 1800 2000 2200 2400 TDiP. ';illP. TI!HP.

B1D9D6 12 7.5 7.5 7.5 7.5 7.5 B.O B.O 7.5 7.5 7.0 7.0 7.0 7.0 B.O 7.5

810907 12 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.1

810908 12 7.0 7.0 7.0 6.5 6.5 • .5 7.0 7.0 7.0 7.0 '.5 0.5 '.5 7.0 ••8

810909 12 '.0 6.0 ••0 '.0 ••0 • .0 ••0 '.0 '.0 6.0 ••0 ••0 '.0 ••0 ••1

B10910 12 ••0 6.0 6.0 ••0 '.0
• .5

'.5 '.5 6.5 6.5 6.5 '.5 '.0 '.5 '.3

810911 12 '.5 '.5 '.5 ••5 6.5 '.5 '.5 '.5 6.5 '.5 '.0 '.0 '.0 6.5 '.5

810925 .2 3.5 3.5 3.5 3.5 3.0 LO 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.5 3.2

B1092' 12 2.5 2.5 2.0 2.0 2.0 2.0 2.5 2.5 2.0 1.5 1.5 1.5 1.5 2.5 2.1

810921 12 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.5 1.2

810928 12 1.0 1.0 1.0 1.0 1.0 .5 .5 0.0 0.0 0.0 .5 1.0 0.0 1.0 .7

B10929 7 1.0 1.0 1.0 1.0 1.0 1.5 2.0 -.0 -.0 -.0 -.0 -.0 1.0 2.0 1.3

VALUES- -.0 IND!( 1£ HISSING DATA



TABLE 20. DAILY TUERHOGRAPH STATISTICS. LOWER SUSITHA RIYER. 1981.

SLOUGH 19 (w) - 140.0

TEMPERA11JiB AT TIME HIN. MAX. MEAN
DATE 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810821

810828

810829

810830

810831

810901

810902

810903

810904

810905

810906

810901

810908

810909

810910

1

12

12

12

12

12

12

12

12

12

12

12

12

12

12

-.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 5.0

4.5 4.5 4.5 4.5 4.5 4.5 3.0 5.0 6.0 6.5 6.0 5.0

5.0 4.5 4.5 4.5 4.5 4.5 5.0 5.0 5.0 5.0 5.0 5.0

5.0 4.5 4.5 4.5 4.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0

4.5 4.5 4.5 4.5 4.5 5.0 5.0 6.0 6.0 6.5 5.5 4.5

4.0 4.0 4.0 4.0 4.0 4.0 4.5 5.0 5.5 6.0 5.5 5.0

4.0 4.0 4.0 4.0 4.0 4.5 4.5 5.0 5.5 5.5 5.0 4.5

4.5 4.5 4.5 4.5 4.5 4.5 4.5 5.0 5.5 6.0 6.0 5.0

4.5 4.5 4.5 4.5 4.5 5.0 6.0 6.0 6.0 5.5 5.0 5.0

4.5 4.5 4.5 4.5 5.0 5.0 5.5 5.5 5.5 5.0 4.5 4.5

4.5 4.0 4.0 4.0 4.0 4.0 4.5 5.0 5.5 5.0 4.5 4.5

4.0 3.5 3.5 3.5 4.0 4.0 4.5 5.5 6.0 5.5 5.0 4.5

4.5 5.0 5.0 4.5 4.5 4.5 5.0 6.0 1.0 6.0 5.0 4.0

4.0 3.5 3.5 3.5 4.0 5.0 6.0 6.5 6.0 5.5 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.5 6.0 6.0 6.0 5.5 5.0 4.5

5.0 5.0 5.1

4.5 6.5 5.1

4.5 5.0 4.8

4.5 5.0 4.9

4.5 6.5 5.1

4.0 6.0 4.1

4.0 5.5 4.'

4.5 6.0 5.0

4.5 6.0 5.1

4.5 5.5 4.9

4.0 5.5 4.5

3.5 6.0 4.5

4.0 1.0 5.1

3.5 6.5 4.8

4.5 6.0 5.3

§: VALUES- -.0 INDICATE HISSING DATA
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TABLE 20. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER. 1981.

SLOUGH 19 (W) - 140.0

TDCPERAl\IRI! AT TIME MIH. lWt • ....
DATB , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TDtP. TEMP.

810911 12 4.5 4.0 4.0 4.0 4.0 4.5 5.0 6.0 6.0 6.0 6.0 5.0 4.0 6.0 5.0

810912 12 5.0 5.0 4.5 4.0 4.0 4.0 4.0 5.0 5.5 6.0 5.5 5.0 4.0 6.0 4.B

810913 J 4.5 4.0 4.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 4.0 4.5 4.2

VALUES- -.0 INDICATE HISSING DATA



TABLB 21. DAlLY THEIMOCIAPB STATISTICS. LOWEI. SUSI11U. unl.. 1981.

SLOUCH 21 Iv) - 142.0

TDfPEIlATUIE AT TIKI Hili. IIAJ.. HBAH
DATB # OIS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

VALUES- -.0 INDICATE MISSING DATA-lil

810828

810829

810830

810831

810901

810902

810903

810904

810905

810906

810907

810908

810909

810910

810911

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

5.0 5.0 5.0 5.0 5.5 5.5 8.0 9.0 8.5 7.0 6.0 5.5

5.0 5.0 5.0 5.0 5.5 6.0 6.0 6.0 5.5 5.5 5.5 5.5

5.5 5.5 5.5 5.5 5.5 6.0 6.5 5.5 5.0 5.0 5.5 5.0

5.0 5.0 5.0 5.0 5.5 6.5 7.0 8.5 8.0 6.0 5.5 5.0

4.5 4.5 4.5 4.5 4.5 4.5 6.5 8.0 8.0 6.5 5.5 5.0

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.5 6.0 6.5 6.0 5.5

5.5 5.5 5.0 5.0 5.0 5.5 6.0 6.0 7.0 6.0 5.5 5.5

5.0 5.0 5.0 5.0 5.5 5.5 6.5 7.0 7.0 6.0 6.0 5.0

5.5 5.5 5.5 5.5 5.5 6.5 7.0 7.0 6.0 6.0 5.0 5.0

5.0 S.O 5.0 5.0 5.0 5.5 7.0 6.5 6.0 6.0 ~.o 5.0

5.0 4.5 4.5 4.5 4.5 5.0 6.0 7.0 6.5 6.0 5.5 5.0

5.0 5.0 5.0 5.0 5.5 5.0 6.5 8.5 8.0 6.0 5.0 5.0

4.5 4.5 4.5 4.5 5.0 5.0 6.5 7.0 6.0 6.0 5.5 5.5

5.5 5.5 5.5 5.0 5.5 6.0 6.5 6.5 6.0 5.5 5.0 5.0

5.0 5.0 5.0 5.0 5.5 6.0 6.0 6.0 6.5 6.0 6.0 6.0

5.0 9.0 6.3

5.0 6.0 5.5

5.0 6.5 5.6

5.0 8.5 6.1

4.5 8.0 5.6

5.0 6.5 5.4

5.0 7.0 5.7

5.0 7.0 5.8

5.0 7.0 5.9

5.0 7.0 5.6

4.5 7.0 5.4

5.0 8.5 5.8

4.5 7.0 5.4

5.0 6.5 5.7

5.0 6.5 5.7
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TAILB 21. DULY THIIHOCILlPH 8tAnSTles, LOWEI SUSI11iA IIVII, 1981.

SLOUGH 21 <wl - 142.0

TDtPERA1\f1E AT TIKI HIM. IIAI. HEAN
DATB 'OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TIMP. TENP.

5.0 5.0 5.0 5.0 5.0 5.0 6.0 1.0 1.0 6.0 5.5 5.0

5.0 5.0 5.0 5.0 5.0 5.5 6.0 6.5 1.0 6.0 5.5 5.5

4.5 4.5 4.5 4.5 4.5 5.0 6.0 6.5 6.5 5.5 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.5 6.0 1.0 1.0 5.0 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.0 5.5 1.5 1.5 6.0 5.5 5.0

5.0 5.0 5.0 5.0 5.0 5.5 6.0 6.5 6.0 5.5 5.5 5.5

5.0 5.0 5.0 5.0 5.0 5.5 6.0 6.0 6.0 6.0 5.0 5.0

5.0 5.0 5.0 5.0 5.0 5.0 5.5 1.0 6.0 5.5 5.0 5.0

4.5 4.5 4.5 4.5 5.0 5.5 5.5 6.5 6.0 5.5 5.0 5.0

4.5 4.5 4.0 4.0 4.0 4.0 4.5 6.5 6.5 5.0 4.5 4.5

4.5 4.5 4.5 4.5 4.5 5.0 5.5 5.5 5.0 4.5 4.0 4.0

3.5 4.0 4.0 4.0 4.0 5.0 5.5 5.5 5.0 4.5 4.0 4.0

4.0 4.0 4.0 4.0 4.0 4.5 5.0 6.0 6.0 4.5 4.0 4.0

3.5 3.5 3.0 3.0 3.0 3.0 3.5 5.0 5.5 4.0 3.5 3.5

5.0 1.0 5,5

5.0 1.5 5.6

3.5 5.5 '.5

4.0 6.0 4.6

3.0 5.5 3.1

5.41.04.5

5.0 1.0 5.6

5.0 1.0 5.6

4.5 6.5 5.2

5.0 6.5 5.5

5.0 6.0 5.4

5.0 1.0 5.'

4.5 6.5 5.2

4.0 6.5 '.8
'.0 5.5 '.1

6.5 'l.0 6.0 6.0 5.0 5.0• •,,'4.5 4.5 4.5 4.5 5.012

12

12

12

12

12

12

12

12

12

12

12

12

12

12

5111918

810922

810912

810913

810914

810915

810916

810917

810923

810924

810925

810926

810919

810920

810921

c; VALUES- -.0 INDICATE HlSSJIIG DATA

'"
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TABLE 21. DAILY THERMOGRAPH STATISTICS. LOWEI SUSITNA lIVER. 1981.

SLOUGH 21 (V) - 142.0

TEHPERAnJBE AT 'lIHE KIN. ..... IllWI
DATE , oas. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 IDoIP. TQtP. TStP.

810921 12 3.0 3.0 3.0 3.0 3.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0 3.0 5.0 3.9

810928 12 4.0 4.0 3.5 3.0 3.0 4.0 4.5 5.0 :-.0 4.0 4.0 3.5 3.0 5.0 4.0

810929 8 3.5 3.0 3.0 3.0 3.5 4.0 4.0 5.0 -.0 -.0 -.0 -.0 3.0 5.0 3.1

VALUES- -.0 INDICATE MISSING DATA
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TABLE 22. DAILY THERMOGRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

SLOUGH 21 (S) - 142.0

TEHPERAnJiE AT TIME KIN. MAX. HEAN
DATE # 08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

YALUEt- -.0 INDICATE HISSING DATA--"

810829

810830

810831

810901

810902

810903

810904

810905

810906

8'3907

8tOnZ

810923

810924

81092S

810926

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.U 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 ].0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 ].0 ].0 ].0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 ].0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.~· 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3,0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0

3.0 3.0 3.0
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TABLE 22. DAILY TUEiHOGIAPU STATI~TICS. LOWER SUSITNA RIVEI, 1981.

SLOUGH 21 (8) - 142.0

TDtPE&A11JRE AT TIME Hln. 1tAX. HEAIi
DATE # OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TDiP. TDtP.

81092) 12 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

810928 12 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

810929 5 3.0 3.0 3.0 3.0 3.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 3.0 3.0 3.0

VALUES- -.0 INDICATE HiSSING DATA
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TABLE 23. DAILY THERMOCRAPH STATISTICS, LOWER SUSITHA RIVER, 1981.

ABOYE PORTAGE CR. 148.8

TfliPERATURE AT TIM! KIN. MAX. MEAN
DATE '08S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEHP.

810117

810718

810119

6 -.0 -.0 -.0 -.0 -.0 -.0 9.5 10.0 10.0 10.5 10.5 10.5 9.5 10.5 10.2

12 10.0 10.0 10.0 10.0 9.5 9.5 9.5 10.0 10.0 10.0 10.5 '0.5 9.5 10.5 10.0

12 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.1

810120

810721

810722

12 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

12 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 10.0 10.5 10.5

12 10.0 10.0 9.5 9.5 9.5 9.5 9.5 10.0 10.5 10.5 10.5 10.5

9.5 10.0 9.1

9.5 10.5 9.8

9.5 10.5 10.0

810123

810724

810125

12 10.5 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.5 10.4

12 10.0 .~.~ 10.0 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.5 10.0 10.5 10.3

12 10.5 10.0 10.0 10.0 10.0 10.0 10.0 10.5 10.0 10.0 10.0 10.0 10.0 10.5 10.1

810726 12 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.0 9.5 10.0 9.6

810727

810128

810729

810801

12 10.0 10.0 10.0 9.5 9.5 9.5 9.5 10.0 10.0 10.5 10.5 10.5 9.5 10.5 10.0

12 10.5 10.0 10.0 10.0 10.5 10.5 11.5 11.5 11.0 10.5 LO.O 10.0 10.0 11.5 10.6

3 10.0 10.0 10.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 -.0 10.0 10.0 10.1

12 10.5 10.5 10.5 10.5 10.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 10.5 10.0

VALUES- -.0 INDICAtE HISSINC DAtA--"
810802 12 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0 8.5 9.0 8.8



TABLE 23. DAILY THERMOGRAPH STATISTICS, LOWER SUSITNA RIVER. 1981.

ABOVE PORTAGE CR. 148.8

TDlPERATURE AT TIME MIN. MAX. MEAN
DATE 'OBS. 0200 0400 0600 OBOO 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

810803

810804

12

12

9.0 9.0 8.5 8.5 8.5 8.5 9.0 9.5 9.5 9.S 10.0 9.5

9.5 9.5 9.5 9.0 9.0 9.0 9.5 9.5 10.0 10.5 10.5 10.5

8.5 10.0 9.1

9.0 10.5 9.7

810805

810806

810807

11 10.5 10.5 10.0 10.0 10.0 -.0 10.5 10.5 11.0 11.0 11.0 11.0 10.0 11.0 10.6

12 10.5 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.5 10.5 10.5 10.5 10.0 10.5 10.4

12 10.5 10.5 10.0 10.0 10.0 9.5 9.5 10.0 10.0 10.0 9.5 9.5 9.5 10.5 10.0

810808

810809

810810

310811

810812

810813

810814

810815

810816

810817

12

12

12

12

12

12

12

12

12

12

9.5 9.5 9.5 9.0 9.0 9.5 9.5 9.5 9.5 9.5 9.5 9.5

9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 9.0 9.0 9.0 9.0

9.0 9.0 9.0 8.5 8.5 9.0 9.0 9.0 9.0 9.0 8.5 8.5

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

8.5 8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5

6.5 6.5 6.5 L.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 6.0 6.0 6.5 6.5

9.0 9.5 9.5

8.5 9.0 8.8

8.5 9.0 8.~

8.0 8.5 8.3

8.5 8.5 8.6

8.0 8.5 8.1

7.5 8.0 7.6

6.5 ).5 7.1

6.0 6.5 6.2

5.5 6.5 5.9

~ VALUES- -.0 INDICATE HISSING DATA
~
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TABLE 23. DAILY THERMOGRAPH STATISTICS, LOWEI SUSITHA lIVER, 1981.

ABOVE PORTAGE ca. 148.8

TDl:PERATURE AT TIHE HIH. HAl. HE.UI
DATE 'O&S. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

12 10.0 10.0 10.5 11.0 11.0 11.0 11.0 11.0 11.5 10.0 10.0 10.0 10.0 11.5 10.6

810618

810'19

810820

8lea21

810822

810823

810824

810825

810826

12

12

12

12

12

12

12

12

6.5 6.5 6.0 6.0 6.0 6.5 6.5 6.5 7.0 7.0 7.5 7.5

7.5 7.5 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 8.0 8.0

8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5

7.5 7.5 7.5 7.5 7.5 7.5 1.5 7.5 8.0 8.0 8.0 8.0

8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0

~.O 7.5 7.5 7.5 7.5 7.5 8.0 8.5 8.5 9.0 9.0 9.0

9.0 9.0 9.0 9.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.5

6.0 7.5 6.7

7.0 8.0 7.5

7.5 8.0 7.6

7.0 7.5 7.4

7.5 8.0 7.7

7.5 8.0 7.8

7.5 9.0 8.2

9.0 10.0 9.6

810827

810828

12 11.011.011.011.5 12.0 12.5 12.0 11.0 11.0 11.0 11.0 11.0 11.0 12.5 11.4

12 11.011.011.512.012.011.512.011.5 li.a 11.0 10.5 10.0 10.0 12.0 11.3

810829

810830

810831

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5

12 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.S 9.S 9.0 9.0 9.S

12 10.0 10.0 10.0 10.0 10.0 10.0 9.S 9.0 9.0 8.0 8.0 8.0

9.S 10.0 !O.O

9.0 10.0 9.8

8.0 10.0 9.3

VALUES- -.0 INDICATE HISSING DATA--'"
810901 11 8.S 9.0 -.0 9.0 9.0 9.0 9.0 8.0 8.S 8.0 8.0 8.0 8.0 9.0 8.6



, • •
TABLE 23. DAILY THERMOGRAPH STATISTICS, LOWER SUSI~A Rl'~R. 1981.

ABOVE PORTAGE CR. 148.8

TEHPERATURE AT TIME KIN. HAl. HEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810902

810903

810904

810905

810906

810907

810908

810910

810911

810912

810913

810914

810915

810916

810917

12

12

12

12

12

11

7

7

12

12

12

12

12

12

12

8.0 8.0 8.0 8.0 8.0 8.0 A.a 8.0 8.0 8.0 8.0 8.0

8.0 8.0 8.0 8.0 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0

8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 6.0 8.0

8.5 8.5 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.5

8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

8.0 8.0 -.0 7.5 7.5 7.5 7.5 7.5 7.5 1.0 7.0 7.5

7.5 8.0 7.5 7.5 7.0 7.0 6.0 -.0 -.0 -.0 -.0 -.0

-.0 -.0 -.0 -.0 -.0 7.5 7.5 1.5 1.5 7.5 7.5 7.5

8.0 8.0 7.5 7.5 l.G 7.0 7.0 7.0 7.0 7.0 7.0 1.0

7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.U 7.0 7.0 7.0

8.0 8.0 8.1

8.0 8.5 8.2

8.0 8.5 8.4

8.0 9.0 8.6

8.0 8.5 8.1

7.0 8.0 7.6

6.0 8.0 7.]

7.5 7.5 7.6

7.0 8.0 7.3

7.0 7.5 7.4

7.0 7.0 7.

6.5 7.0 6.7

6.5 6.5 6.6

6.5 7.0 6.8

7.0 7.0 7.1

~

~

~

VALUES- -.0 INDICATE HISSINC DATA
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TABLE 23. DAILY THERMOGRAPH STATISTICS. LOWER SUSITNA RIVEi, 1981.

ABOVE PORTAGE CR. 148.8

TEHPERATURE AT TIME HIN. HAl. HEAN
DATE , OBS. 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEMP. TEMP.

810918

810919

81",920

210921

810922

811.1921

810924

810925

810926

810927

810928

810929

810930

811001

811002

12

12

12

12

12

12

12

11

12

12

12

12

12

12

12

7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 1.0 7.0

7.0 7.0 7.0 7.0 7.0 7.0 7.0 1.0 1.0 7.0 7.0 7.0

J.O J.O J.O .5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

6.5 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

4.5 4.5 4.0 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.5

3.5 3.5 3.5 3.5 3.0 3.0 -.0 3.5 3.5 3.5 3.5 3.5

3,0 3.0 2.5 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.5 1.0

1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1 5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5 I.'> 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 loS 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 l.~ 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5 1.5 1.5 ),5 1.5 1.5 1.5 1.5 1.5

J.O J.O J.l

7,0 1.0 1.1

6.5 J.O 6.J

6.5 6.5 6.6

5.5 6.5 5.8

4.5 5.5 5.1

3.0 4.5 3.5

3.0 3.5 3.5

1.0 3.0 1.9

1.0 1.5 1.4

1.5 1.5 1.5

1.5 1.5 1.5

1.5 1.5 1.5

1.5 1.5 1.5

1.5 1.5 l,S

:::: VAJ.UES- -.0 INDICATE HISSING DATA

'"
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TA8LE 2]. DAILY THtRHOGRAPH STATISTICs, LOWER SUSITNA RIVER, 19P.l.

ABOVE PORTAGE CR. 148.8

'fDtPERATURE AT TIME HIN. MAX. HEAIt
DAT~ '085. 0200 0400 0600 08~~ 1000 1200 1400 1600 1800 2000 2200 2400 TEMP. TEHP. TEMP.

811003 9 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 -.0 -.0 -.0 1.5 1.5 1.5

­.­
~

VALUES- -.0 TNDICATE HISSING DATA
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Appendix 0

Stage data tables for AA

fishwheel and sonar sftes.



• Table 1. Staff gage readings from Sunshine Base Camp.

River Mile 79

Geographic Code 24N OSW 36 BOC

Date Time Height

810712 0400 2.57
810713 0400 2.75
810713 HOO 2.60
bl0/!4 HOO 1.80
810714 2045 1.55
810715 0033 1.59
810715 0910 1.57
810715 1705 1.62
810715 2125 1.60
8107lb 0840 1.80
810716 1440 1. 92
810717 HOO 2.05
810718 2230 1.80
810719 0800 1. 90
810719 1200 1. 95

• 810719 210U 1. 98
810720 0930 1.85
810720 1900 1. 98
810720 2200 2.00
810721 1600 1. 98
810721 2100 1.85
810722 1400 1.60
810722 1900 1.45
810723 0900 1.22
810723 1500 1. 30
810723 1730 1.38
810724 1400 1. 20
810724 1900 1.15
810725 1200 1.40
81072' 1900 1.40
810726 0530 1.36
810726 0930 1.40
810726 1800 1. 30
810727 1600 1.10
810728 0700 0.80
810728 1300 0.70
810728 1930 0.50
810729 0930 0.34
810729 1445 0.34
810730 0710 0.34
810730 1930 0.38
810730 0830 0.24•



• Table 1 (Continued)

Date Time Height

810731 1800 0.15
810731 2250 0.50
B10801 0700 0.18
810801 1030 0.18
810801 1600 0.52
810801 2000 1.20
810801 2200 1.65
810801 2345 2.00
810802 0800 3.20
810802 0930 3.30
810802 1200 3.70
810802 1330 3.75
B10802 2030 3.66
810802 2330 3.47
810803 New Gage
810804 1546 1.75
810805 1200 2.20
810806 1100 1.60
810806 1500 1.58
810806 2000 1.48

• 810807 0830 1.36
810807 1630 1.35
810808 0700 1.30
810808 1500 1.40
810808 2100 1.40
810809 1200 2.15
C10809 1500 2.22
810809 2000 2.30
81081U 1200 2.58
810810 1600 2.60
810811 120U 2.70
810811 1630 2.(j0
B10811 2000 2.58 1

810811 2200 2.55
810812 0800 2.62
810812 15CO 2.85
810812 2000 2.95
810812 ('230 2.98
810813 0800 3.22
810818 1400 3.30
810813 2100 3.30
810814'
810815"
810816'
810817 0730 3.30
"10817 2000 2.60

•
2



• Tabl. I (Continued)

Date Time Height

ijl0818 0900 2.10
810818 1600 1.88
810819 093U 1.45
810819 1200 1.40
810819 1900 1.30
810820 0900 1.45
81082U 1730 1.70

* Readings absent due to submerged gage.

•

• 3



o Table 2. Staff gage readings from Sunshine f1snwheel
located on the west shore immediately below the sonar site.

River Mile 81

Geographic Code 24N 05W 26 BAA



• Table 2 (Continued)

Date Time Height

810903 1948 1.01
810904 1730 0.80
8109U, 1055 0.64
810905 1,950 0.64
810906 LJl6 0.6~

810906 1844 0.59
810907 0930 0.61

• Readings absent due to a submerged gage.

•

•
5



• Table 3. Staff gage readings from Talkeetna Base Camp.

River Mi le 101

Gographic Code 27N OSW 26 DOD

Date Time HeiQht

810625 1130 1.51
810625 1205 1.53
810626 0830 1.59
810627 1030 I. 71
810627 1700 1.85
810628 0800 2.64
810628 200e 3.05
810629 0800 3.30
810629 1800 3.35
81070! New Gage was instdlled
810701 0900 2.84
810702 0830 2.35
810703 0930 I. °1
810704 1300 1.L1
810705 1700 0.89
810706 1000 0.94
810707 0830 I. 27

• 810708 0800 2.85
810708 1000 3. 10
810709 0800 3.09
810710 0800 4.18
810710 1200 4.5<
810710 2000 6.1"
810710 2300 6.35
810711 0900 6.35
810711 1800 6.60
810711 2300 6.60
81071, 09CU 6.76
810712 1500 7.10
810712 1800 7.41
81071J 0930 6.5!
81071~ 1400 6.26
810713 1930 6.09
810714 0930 5.51
810714 1900 5.01
810715 0830 4.68
810716 0800 4.85
810710 1500 5.01
810710 1800 5.18
810717 0830 5.22
810717 1400 5.35
810717 2100 5.51
810718 0900 5.76
810719 090U 5.95•

6



• Table 3 (Cant i nued)

Date Time Height

810720 090U 5.76
810721 OBOO 5.85
810721 2000 5.35
810722 0800 5.18
810722 2200 5.01
810723 0800 4.89
~10724 0900 4.68
810725 0900 5.01
810726 0900 5.14
810727 0900 5.10
810728 0930 4.51
810728 2000 4.14
810729 0900 4.01
810730 0900 4.01
810731 0900 3.76
81OB01 0900 3.68
810801 1300 4.18
810801 2200 5.76
810801 2400 6.55
810802 0400 7.14
810802 0800 7.63

• 810802 1900 7.05
810803 0900 6.75
810803 2300 6.43
810804 0900 5.76
810805 0930 4.93
810806 0900 4.26
810806 1800 4.08
810807 1000 3.68
810808 1100 3.97
810809 100U 5.43
810809 1800 5.93
810810 0800 5.89
810811 0400 6.05
810811 1000 6.18
810812 0800 6.01
810812 1400 6.18
810813 0800 6.43
810813 1700 6.68
810814 1000 7.21
810815 090u 7.47
810815 1600 7.73
810816 0900 7.13
810816 1400 6.97
810811 0900 6.59
810817 1200 6.30
810817 2300 5.72

•
7



- Table 3 (Continued)

Date Time Height

810818 0900 5.30
810819 0900 4.60
810820 0900 4.88
810820 1400 5.22
810821 090U '.59
810821 lIUO 5.76
810822 0900 6.10
810823 1000 5.72
81082. 0900 5.30
810825 0900 4.51
810826 0900 3.97
810826 1800 3.89
810827 0700 3.68
810828 0900 3.64
810829 0800 3.60
810830 0900 3.58
810831 0900 3.39
810901 0930 3.19
810902 0930 3.04
810903 0900 2.68
810904 0900 2.36- 810905 1030 2.19
810906 1100 2.08
810909 1100 1.89
810910 1000 1. 72
810911 0900 1.81
810912 0900 1.86

-
8



Table 4. Staff gage readings from Curry Fishwheel Camp.

River Mile 120.0

Geographic Code 29N 04W 16 DBA

Date Time Height

810626 1600 2.16
810627 1100 2.21
810628 0930 3.13
810629 0930 3.23
810630 0900 3.63
810701 1800 2.91
810702 0930 2.53
810703 0830 2.06
810704 0900 1.72
810705 1100 1.52
810706 0900 I. 55
810707 0900 1.83
810708 1000 3.29
810709 0930 3.21
810710 1400 4.73
810711
810712 1145 6.07
810713 0830 5.82
810714 0930 4.96
81071, 0830 4.37
810716 1200 4.62
810717 1800 4.92
810718 0830 5.16
810719 1400 5.29
810720 1030 5.22
810721 1100 5.10
810722 0930 4.67
810723 0930 4.46
810724 0930 4.64
81072,
810726 1000 5.16
810727 1000 5.16
810728 1030 4.31
810729 1030 4.11
810730 1400 2.96
810731 1000 3.76
810801 1030 4.01
810802 0700 7.25
81080' 0900 6.52
810804 0900 5.85
810805 0730 5.10
810806 1330 4.08

9
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Table 4 (Continued)

Date Time Height

810807 2000 3.B8
810808 1000 3.92
BI0809 0900 5.08
810810 0800 5.29
810811 0800 5.52
Bl0B12 0900 5.46
Bl0813 0930 5.76
810B14 1100 6.26
810815 OBOO 6.35
B10816 0800 6.23
810817 OBOO 5.72
810818 OB30 4.78
810819 0830 4.31
Bl0820 0700 4.63
BI0821 OBOO 5.17
Bl0B22 0800 5.44
Bl0B23 OB30 5.07
Bl0B24 0800 4.74
BIOB25 0830 4.18
B10B26 OB30 3.7B
Bl0827 0800 3.5S
81082B 0900 3.53
81OB29 1000 3.52
810830 0900 l.51
BI0831 0800 3.37
Bl0901 0800 3.22
BI0902 OBOO 3.09
Bl0903 0730 2.83
Bl090d 1000 2.55
Bl0905 0830 2.46
BI0906 OB3U 2.41
810907 0830 2.41
Bl0908 OB30 2.42
810909 1000 2.25
810,10 0830 2.13
810911 0900 2.17
BI0912 1100 2.23
810913
810914
Bl0915 1000 0.29
BI0916 0700 0.22
810917 0830 0.17
810918 0900 0.11
810919 0830 0.00
Bl0920 0900 0.15
810921 0730 0.36

10
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Appendix E

Cross section survey data of each selected

habitat evaluation study site.



• Table 1. Cross section survey of slough SA.

October la, 1981

Transect 1 Dewatered

Station Elevat~on

lBHP* 586.91
GS-· 586.595
2.70 Bankfu 11 586.42

15.50 580.26
18., 580.83
21. 95 581.32
26.20 582.00
31.40 582.61
39.10 5B2.90
46.45 584.18
50.2 582.83
52.6 582.51
54.95 582.81
57.40 583.14
59.0 584.10
65.0 584.12
67.1 585.59

• 68.8 Bankfull 586.38
78.0 Ga-'" 586.41
RBHP"'* 586.81

lBHP* - left Bank Head Pin
GS·· - Ground Elevation Beside Head Pin
RBHP*** - Right Bank Head Pin

• I



Table 2. Cross section survey of slough 8A.•

•

•

October la, 1981

Transect 2 Dewatered

Station

L8HP2*
G8*·
11.3
21.1
26.6 8ankfull
37.2
48.55
57.4
70.8
77.8
88.35
9~.2

103.4
116.85
125.5
131.3
137.9
150.9
166.3
170.55
137.8
194.1
199.95
207.0
233.25
247.6~

257.6
269.4
,64.3
328.5
336.05
381.7
396.3
427.6
443.9
452.7
463.45
480.4
486.7
490.6 8ankfull
487.3
507. G8'*·
RBHP*-

Elevation

~85.81

585.42
585.77
585.15
585.07
584.31
583.80
583.60
583.91
583.20
583.76
584.03
583.87
584.31
584.23
583.77
583.49
583.65
583.77
583.50
583.91
583.50
583.20
583.57
583.57
583.51
583.29
583.62
583.32
583.16
582.86
582.86
583.21
583.21
582.76
583.49
583.79
584.07
584.11
584.70
585.44
586.23
586.58

2



• Table 3. Cross section survey of slough SA.

October 10. 1981

Transect 3 Dewatered

Station Elevation

LBHP3* 585.43
G8** 585.06
11.8 584.79
21.5 Bankfull 584.12
24.6 583.41
26.r. 582.43
34.5 580.88
45.0 580.29
48.3 581.48
52.4 581.27
56.45 581.05
61. 70 581.49
70.6 581.68
81. 25 581. 76
91.4 581. 66
99.70 581.32

107.6 581.17

• 111.6 580.98
116.0 581.07
119.1 581. 50
121.5 582.16
123.4 582.52
125.85 582.77
129.0 583.55
131.2 Bankfull 584.31
138.2 584.89
147.1 G8b 585.15
RBHP*** 585.48

• 3



• Table 4. Cross section survey of slough SA .

October 10. 1981

Transect 4 Oewatered

Station Elevation

LBHP4* 583.43
GB"'* 583.01
3.7 582.70

19.2 582.07
41.6 581.90
46.5 581.83
49.7 581.42
53.5 581.04
'9.0 580.59
69.0 580.10
/4.8 580.48
77 .55 581.13
80.80 581. 42

116.7 581.39
145.9 581.55
168.4 581.12• 184.4 580.95
200.85 581.01
221. 7 585.26
228.8 581. 57
233.2 581. 77
236.0 582.14
237.4 582.84
240.3 583.03
242.4 8ankfull 583.66
246.9 583.90
255.0 '84.68
259.9 GB'*'* 584.78
RBHp· .... 585 19

• 4



• Table 5. Cross section survey of slough SA.

October II, 1981

Transect 5 Dewatered

•

•

Station

LBHP,'
GS.......
5.0 Bankfull
B.2

10 .1
13.5
16.35
19.5
24.1
28.8
31.1
34.8
39.3
45.7
47.3
50.45
52.4
55.2
57.7
61.5
63.65
66.9
70.3
74.2
78.3
81.9
B4.0
86.5
88.75
90.7
93.0
95.0
98.7

100.9
102.3
104.2
106.1
108.0
109.3
llO.7
ll4.7
ll6.1

Elevation

583.08
582.56
582.37
580.21
579.37
578.27
577 .67
576.9B
576.76
577.53
576.86
577.50
576.06
574.99
575.28
574.97
575.61
576.25
577 .05
576.73
577.ll
576.41
575.94
576.ll
576.47
576.62
576.21
576.33
575.51
574.66
574.02
573.74
574.23
575.17
575.56
575.91
575.77
575.05
574.54
573.48
573.54
57'.26

5



• Table 5 Continued

5lou9h 8A

Transect 5 (Continued).

Station Elevation

118.4 573.88
12l.8 573.54
126.3 573.17
129.5 573.40
140.3 573.24
147.8 573.61
153.3 573.59
156.0 573.95
164.0 574.14
170.6 574.58
175.55 574.95
178.5 574.77
182.0 575.30
185.5; 574.75
187.35 574.66

• 188.7 575.09
144.9 575.12
198.1 575.43
202.7 575.03
208.4 575.25
21l. 7 574.79
216.2 575.81
217.2 ;76.93
218.6 Bankfull 577.72
226.1 GS........ 578.22
RBHP"'** 57B.68

• 6



• Table 6. Cross section survey of slough SA.

October 10. 1981

Transect 6 Dewatered

...

Statl0n

L8HP6*
GB·'"
1 .0 Bankfull
33.6
58.3

105.3
123.45
130.5
194.55
222.5
240.35
257.3
269.1'
278.4
286.9
291.2
294.3 Bankfull
298.4
304.0
309.0
314.1 GB·'"
RBHP***

Elevation

'76.39
575.85
;75.66
574.74
574.07
573.82
573.44
573.47
573.03
573.39
573.77
573.30
573.19
574.23
575.09
575.39
576.57
477 .15
577 .80
578.37
578.27
578.77

7



Table 7. Cross section survey of slough 8A.

October 10. 1981

Transect 1 Hauth of Slough 8A

5tation

LBHP1*
GB-
11. 7 Bankfull
16.3
22.0
28.85
36.6
38.9
44.8
53.6
62.8'

100.55 L. Water Edge
t. Water Sur. Elev.
!!2.4
131. 65
141./
156.3
Ib5.6
171.6
1/8
181
183.1 R. Water Edge
R. Water Sur. Elev.
185.8
190.6 Bankfull
194.16 GB"'*
RBHP***

Elevation

566.56
'66.09
566.21
565.38
'64.21
563.47
563.10
563.13
562.40
562.36
'62.25
561.07
561.!!
560.76
560.38
b59.89
559.48
559.12
558.93
558.59
559.60
561.04
561.13
562.12
568.47
568.52
569.00

8



Table 8. Cross section survey of slough 9.

October 14, 1981

Transect 1 Oewatered

I

Station

lBHPl*
GB......
5.4
8.2 Bankfull
9.15

11.0
13.30
15.9U
l5.80
33.80
39.35
98.80

111.85
140.75
149.30
176.10
195.25
206.70
221. 75
238.00
244.95
255.60
l57.05
258.40
263.00
273.10
284.15
289.45
291.95
298.70

Eleva ti on

608.48
608.04
607.78
607.0S
605.57
604.93
604.35
603.405
604.260
603.53
603.975
604.525
603345
604.465
604.435
604.685
604.300
603.855
604.495
604.800
604.625
604.955
604.485
604.785
605.135
605.475
605.800
605.525
605.640
605.805

9



• Table 8 Continued

Slough 9

Transect 1 (Continued)

Station Elevation

301.45 605.905
3U4.15 605.365
310.00 604.450
335.00 604.205
336.35 603.945
341. 20 604.245
370.30 604.325
376.2, 604.695
381.00 604.075
384.40 603.225
391.00 602.385
393.60 602.1,5
398.40 602.450
400.3, 603.235
402.45 603.765

• 4U4.25 604.315
410.8, b02.655
413.00 606.525
414.55 Bankfull 607.625
418.30 608.895
423.00 GB·· 608.595
RBH/,,··· 699.140

• 10



• Table 9. Cross section s~rvey of slough 9.

October 14. 1S81

Transect 5 Mouth of Slough 9

•

•

Statl0n

lBHP5*
GSH

2.00 Bankfull
4.60
7.60

12.10
15.15
17.50
ll. 9
33.25
42.0U
47.45
53.95
67.30
81.35
90.40

103.10
112.0'
130.05
146.60
167.70
181. 90
188.15
188.80 l Water Sur. Elev.
188.80 L Water Edge
194.35
20~.a5

209.90
215.80 R. Water Sur. Elev.
215.80 R. Water Edge
216.30
221.20
226.90
231.40 8ankfull
238.25 Ga*'"
238.2S RBNP***

Elevation

597.705
597.295
597.225
596.295
595.645
594.805
593.985
593.335
593.675
594.075
'93.640
593.325
593.725
592.545
591. 710
591.395
591.475
591.225
591.355
591.545
591.330
591.115
591.030
590.745
590.675
590.275
590.32'
590.645
590.725
590.665
590.750
591.31
593.705
598.985
599.075
599.675

~ I



• Table 10. Cross section survey of slough 16B.

September 9, 1981

Transect 1 Mouth of Slough 168

•

•

Station

LBHP1*
GB**
2.0
5.0
7.0

10.0
12.0
16.0
19.0
22.0
25.0
30.0
35.0
40.0
45.0
50.0
56.0 l. Water Sur. Elev.
56.0 L. Water Edge
,9.0
b2.0
b4.0
66.0
b8.0
70.0
/2.0
74.0
16.0
77 .6
18.'5
79.8 R. Water Sur. Elev.
79.8 R. Water Edge
84.9
95.35
95.35 GB**
95.35 RBHP***

Elevation

703.49
702.98
702.43
701. 70
700.81
700.55
700.30
699.74
699.32
699.04
698.82
698.58
E98.38
698.04
697.80
697.66
697.24
697.44
697.29
697.05
696.91
696.88
696.7\
696.72
696.62
696.50
696.39
696.40
696.65
697.23
697.15
700.17
700.91
700.91
701.32

12



• Table 11. Cross section survey of slougn 168 .

September 9, 1981

Transect 11 Oewatered

Station Elevation

lBHP* 708.02
GB*'" 707.63

2.0 707.52
6.0 705.52
8.0 704.17

20.0 703.16
60.0 703.02
84.0 703.04

114.0 703.17
130.0 703.50
142.0 703.97
155.0 704.02
174.0 704.49
182.5 704.44
185.0 704.17
187.0 704.73
189.0 705.23

• 189.5 705.9C
191.0 707.65
194.5 GB" 708.20
RBHP*** 708.67

• 13



• Table 12. Cross section survey of slough 19.

September 26, 1981

Transect 1 Mouth of Slough 19

•

•

Station

lBHPl'"
GB'/t1It
8.0

18.0
23.0
31.4
34.0
43.5
46.3 Bankfull
49.9
'1.2
'3.4
55.5 l. Water Sur. Elev.
55.5 l. Water Edge
56.05
56.55
57.1
57.55
57.. 85 R. Water Sur. Elev.
57.85 R. Water Edge
'9.·15
,2.20
b4.80
71.40
74.30
80.85
97.15 8ankfull

101.50
106.65
RBHp........

Elevation

723.96
723.58
723.04
722.04
722.47
721. 98
721. 73
722.01
722.41
721.84
720.58
i 20.13
719.18
719.06
718.92
718.86
718.79
718.91
719.18
719.10
791.81
720.16
721.455
721. 99
722.71
721.51
122.22
724.15
724.91
725.38

14



• Tar1" 13. Cross section survey of slough 19.

September 26, 1981

Transect 10

•

•

Station

LBHPIO'"
Glf**

3.43 Bankfull
4.50
5.70 L. Water Sur. Elev.
5.70 l. Water Edge
7.20
9.6U R. Water Sur. Elev.
9.60 R. Water Edge

16.55
12.2
13.5 Bankfull
16.15 GB"''''
16.1!) RBHP***

Elevation

725.32
724.94
723.82
722.30
721. 98
721. 96
721.89
721. 98
721. 95
722.33
723.60
723.82
725.16
725.72

15



• Table 14. Cross section survey of slough 21.

Seotember 5, 1981

Transect 1 Dewatered

Station Elevation

LBHP' 759.42
GS** 758.82
22.0 758.18
34.0 756.52
40.0 755.86
50.0 754.32
61.5 753.81
69.0 754.53
75.5 /54.30
79.0 753.72
81.9 /54.05
96.0 754.01

105.0 755.03
123.0 755.70
135.6 755.85
139.3 755.24

• 155.8 755.98
159.1 GS.... 756.06
RBHP-- 756.67

• 16



• Table 15. Cross section survey of slough 21.

September 5, 1981

Transect lA Cewatered

•

•

Station

LBHP*
GB*'*
50
12.0
20.5
26.6
29.5
34.5
39.0
50.0
57.6 GS*""
RBHp....•

Elevation

757.30
756.88
756.79
756.42
755.97
755.81
755.35
756.80
757.90
758.90
759.94
760.47

17



• AU9ust 25. 1981

Transect 13

Table 16. Cross section survey of slough 21.

•

•

Station

LBHP*
Ga·...
2.0
7.0

13.5
20.0
42.0
66.0
82.0
86.2 L. Water Sur. Elev.
94.0

108.5
120.0
127.5
134.5
134,7 R. Water Sur. Elev.
138
141.5 GB**
RBHp·H

Elevatior.

750.45
i50.08
750.04
746.02
745.07
745.75
745.08
745.51
745.71
744.73
743.15
743.44
/44.10
743.48
/44.27
744.73
/50.77
750.96
751.30

18
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Appendix F

Mainstem Susitna River discharge at

Gold Creek versus time (May - October, 1981) •
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Figure 1. Mainstem Susitna River discharge at Gold Creek versus time (May - October, 1981).-
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X. APPENDIX G

METHODS SUPPLEMENT

Water Quality

Water Quality was evaluated at the fishery habitat evaluation and selected

habitat evaluation staff gage placement sites in the study area below Devil

Canyon and from the center of each index area in the study area above Devil

Canyon. General habitat evaluation water qual ity data were collected twice

month1y be low Devil Canyon and once per month above Dev; 1 Canyon. Se1eeted

habitat evaluation water quality data were collected one time per seasonal

period of low. medium. and high flows •

Dissolved oxygen lDO), pH. temperature. and specific condl~ctance of surface

waters were measured in the field with a Hydrolab model 4041 multiparameter

meter. The instruments were operated following the manufacturers' instruc-

tions and when applicable calibrated according to the procedures established

by the USGS (1981). Water samples for turbidity analysis were collected at
I

the same time the preceding water qual ity field paramete':"s were measured.

Samples were collected in 250 ml plastic bottles filled two-thirds full and

stored in a cool, dark location prior to anaTys1s. Turbidity samples were

returned to Anchorage at the conclusion of each sampling period for analysis

on a Hach model 2100A turbidimeter. Air temperature was measured at these

sites with a thermometer and shielded from the direct rays of the sun .



DRAFT

~urface wall'r temperatures were continuously monitored at selected sites by

e Model J-9U Ryan therrnographs to identify thermal characteristics within the

study area. In addition to surface Willer temperatures. intragravel tempera­

tures were continuously monitored by thennogrilphs buried in the gravel to

ch."tracterizc the relationships between surface and ground water temperatures

at selected habitat locations.

Hydrology

•

•

tlean column. point .... elocity. and depth measurements were measured with Marsh­

McBirney, Price AA, or Pygmy flow meters and topsetting wading rods according

to the respective manufacturers' instructions and procedures approved by the

USGS (Smoot and Novak 1977; Buchanan and Somers 1973). Point velocities were

measured a t the same depth as the organi sm (i. e., fi sh) or object (i. e. mi nnow

traps, spawning redd, etc.) of interest. The mean column velocity is the

measurement of the average velocity in the same vertical plane as the

preceding point velocity. In water with a depth of 2.5 feet or less, as

measured with a topsetting wading rod, the n~an column velocity was measured

at the point located .6 of the total depth from the surface of the water. For

depths greater than 2.5 feet, two velocities were measured to compute the mean

column velocity. They were measl,red at .2 and .8 of the total depth from the

surface of the water and averaged.

When USin9 a Price AA or Pygmy flow meter, the velocity at the point of the

current meter was determined by counting the number of signels (lOclicks!') per

unit of time. Each nleter was calibrated by the conmerc;al supplier and an

2
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equation for the relationship between Vt locity and revolutions per unit time

was derived. To facilitate field use, the equation was solved for a number of

revol'Jtions ("stop counts") and various time steps. A rating table (Figure 1)

which shows the velocity for a given number of revolutions per t"ime interval

was provided with each meter. The real trick in using the rating table was to

memori ze the "s top counts". One cOI.'lted eli ck.s for at 1eas t 40 seconds.

remembering to stop counting at one of the stop counts in the rating table.

(Failure to do so would negate the ability to obtain the velocity directly

trom the rating table. One could not simply interpolate between stop count

"'alues given in the table; the rating curve equation had to be solved). The

rating table was usually constructed in one-second steps from 40 seconds to 70

seconds. When using a Marsh-P"I(;2 1 rney electronic flow meter, the meter was

set at the desired water depth and allowed to calibrate for 20 seconds prior

to reading the meter .

locations of point and mean column velocity measurements included minnow

traps. salmon redds. gillnets, and trot line sites. Velocities were also

measured at sites where fish were observed.

Minnow trap velocities were measured at the upstream mouths of traps each time

they were set. location and identification of salmon redds where velocity and

depth were measured ",ere based on standards es tab1i shed by the AOF&G (Estes,

Hepler, and Hoffmann 198!) and the Arctic Environmental Information and Data

Center, AEIDC (Baldridge 1981). Biologists selected vantage points within

3
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Figure 1. USGS type AA current meter rating table.
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study sites that allowed both good visability for observation and created the

least distul"bance to the fish, Polarized sun glasses were worn to screen out

reflected 91are from t~e water and ;n-:rease the observer's efficiency. Redds

were defined by direct observation of the repeated fanning and digging actions

of the female at the same site. Redds were located by observing character­

istic spawning behavior including biting and chasing of intruders by a male­

temale pair, or an imiividual adult remaining over a distinct excavated

depress i on in the 5t reambed. When a redd wa s 1oca ted. the sHe wa s rna rked by

methods similar to those used by Bovee and Cochnauer (197:). After all of the

redds within a sampling site were identified, the velocities and depths were

measured.

Velocities at set gillnet and trot line sites were n~asured at three equally

stlaced intervals allJllg the length of the initial set when set perperdicular to

the flow. When set paralle1 to the flow, one velocity measurement was taken

inmediately upstream 07 the net or trot line. Measurements which were

recorded were collected when the gillnets and trot lines were $et.

Every attempt \-/as made to obtain velocity measurements. When location of fish

sampling gear and water depth made these measurements impossible to obtain,

this was noted on the point specHic habitolt evaluation fonn.

Staff gages were installed at fishery habitat and selected habitat evaluation

sites in the stud) area below Devil Canyon. Staff gages were read twice

monthly, with the exceptio~ of side sonar and fishwheel site staff gages which

were read every six (6) hours when the sites were manned by AA crews .

5
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A transect was surveyed and the stream bed profile determined in a plane

p~rpendicular to the flow of water at each selected habitat gage site prior to

install ing a gage. Selected habitat staff gage elevations in the study area

between Talkeetna and Devil Canyon were determined from the R&M Consultants

datum used to establish streambed elevations. The staff gage was read before

and after collecting the selected hab:tat discharge data. This infonnation

can be used to develop stage/discharge rating curves. Where applicable.

mainstem discharge information will be obtained from the closest USGS gaging

station as a control.

Discharge was measured at selected habitat locations during three seasonal

flow periods (high, medium, and low). These measurements and the following

discussion were based on procedures developed by the USGS (Smoot and Novak,

1977; Buchanan and Somers 1973). and USFWS Instream Flow Group (Bovee and

~lllhous 1978; Trihey and Wegner 1981).

01scharge was computed from the mean column velocity and depth information

recorded at vertical columns (verticals) collected along the transects sur­

veyed when placing the staff gages. A tagline was stretched across the water

parallel to the transect. One attempted to subdivide the chonnel such that no

more than 5t of the tota1 f1 ow passed between success ive vert ica1s. The

spaces between vert1cals were termed cells. Verticals were placed such that

they best described velocity distribution and changes in tht! cross sectional

channel geometry. If the direction of flow was not at right angles to the

cross section, the velocity vector nonnal to the section was located. The

cosine of the horizontal angle (Figure 2) was measured by holding the dis­

charge measurement note sheet in a horizontal position with the point of

6



•
origin (0) on the left edge over the tag 1ine, bridge rail, or any other

feature parallel to the cross section. With the long side /Jarallel to the

d'(cction of flow, the tagline or bridge rail would intersect the value of the

cosine of the angle (a) on the top, bottom, or right edge. The measured

velocity was multiplied by the cosine of the angle to determine the velocity

vector component normal to the spclioll measured.

Velocity Vector

\ """.... ,n .,.um

•

•

Figure 2. Measurement of Horizontal Angles (from 9uchanan and Somers 1973).

Substrate data were collected based on procedures used by the AElDC (1981),

AOF&G (Estes, Heplp~. and Hoffmann ]981) and Shirazi (1979). at fishery

7
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habitat evaluation (point specific and general habitat) and selected habitat

evaluation sites.

Selected habitat evaluation substrate data were collected along the discharge

measurement transect(s) at each velocity and depth measurement site. Point

specific habitat evaluation substrate data collected from a 2 foot radius

around velocity and depth measurement sites.

Substrate classes were assessed by selecting up to three predominant substrate

groups and recording the percent of each. The size and type of substrate was

grouped into the following classes:

O. Organic Detrius
1. Si 1t Clay
2. Sand
3. 1/16" - 1/4"
4. 1/4" - 1"
5. 1" _ 3"
6. 3"· 5"
7. 5" - 10"
8. 10" +
9. Bedrock.

Notes were also made as to the presence and amount ('.' cover) of periphyt:on

(attached algae) and other aquatic vegetation.

'-laps were drafted wh1c~ identified substrate data sampling sites and the

locations of various substrate classes (DATA PROCEDURES). The boundary

between each distinct substrate class area within the sampling site was

delineated on the planimetric View Map form (AH-81-03). The substrate

8
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cias~if;cation within each of these distinct areas was also identified and

recorded on the map. Substrate from each of these areas was photographed.

Photcgraphs were teken at each transect using photography plDcedures similar

to those used by Rl,I·l Consultants (Griffiths 19B1). A 60 x 60 em grid

subdivided into 5 x 5 em squares (Figure 3) or a ruler was placed on top of

the substrate and photographed (Kellerhals and Bray 1970; Griffiths 1981).

An upstream view cross-sectional profile map was drafted for each staff gage

trllnsect (Figure 4). The staff gage location and the chaMel dimensions; top

width, wetted perimeter, bankfull top width, and water's edges, of the cross

sectional profile were included when possible. Definition of terms follow:

Top ~lidth: The top length of the water surface of a

channel cross section measured in a plane perpendicular to

the direction of the flow between the two water's edges.

~letted Perimeter: The length of the submerged portion of

a channel cross section Illeasured in a plane perpendicular

to the direction of flow between the two water's edges.

Bankfull Top Width: The top width of a channel cross

section measured in a plane perpendicular to the directlon

of flow between the two highest water's edgemarks.

~Iater's Edge: The point where the water surface comes

into contact with the bank.

9
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figure 4. Cross-Sectional Profile Diagram.

Selected habitat evaluation sites were morphometricany mapped (Figure 5). A

tag i111(: was stretched along transects to determine horizontal distances

behleen the biD banks and the position of each vertical depth measurement

between them. An electronic distance measuring (EDM) syc,tem was substituted

for tag1 ioes when the distance between the bank was greater than 150 feet.

Depths were measured from a boat with a Raytheon Model DE·719B portable survey

fathorllcter or on foot with a wading rod depending upon depth and accessi­

bility. Where use of the tag line and/or wading rod was not feasible due to

the length of transect and depth of water. the following ~£thod was used. A

person located on the shore would operate an EDM and direct the boat operator

via two-way radio. When the boat crossed the transect, a distance registered

on the EDM and nlJnually recorded. At the same time that distances were

measured, a radio signal was transmitted to the boat and a marking device was

triggered by the boat operator to record the depth on the fathometer chart .

11
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Example of morphometric map with depths and elevations in feet

(modified from Bovee and cochnauer. 1977).
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At least one photograph was taken at each of the fishery habitat and selected

hab; ta t eva 1ua t 1on samp 11 n9 5 i tes whi ell represented the genera 1 !tab; tat.

Additional slide!" ~Jerp taken to depict a unique situation or habitat type.

The infonnation recorded on the top of the General Aquatic Habitat fonn

(AH-&1-01) was photographed for site identification prior to photographing the

sampling site. Each AH crew member maintained a per~""'al log book and estab­

lished a section to record the photography information. Orientation (i.e.

upstream view. downstream view, etc.), subject, time, and date w... ·e noted.

Each roll of f11m and canister was assigned a number before .... se. As an

example, the ~irst rv~l of film being used by Roy Ball in 1979 would be

labeled RB-79-01. the second RB-79-02, etc. He would list each photo under

this number in his logbook. idl~l1tify the date, stream name. survey area. and

sec~ion number. The roll and cilnister number and the Quantity of photos taken

wlll also be recorded in the related data column space of the General Habiti't

Evaluation torm (AH-81-0I).

level of Effort

AquatiC Habitat personnel were distributed within the study area as illus­

trated in Figures 6 and 7. The AH staff included one (1) FB III, two (2) FB

II's and six (6) FB I's. Aquatic Habitat. RJ and AA crew members jointly

collected Fishery Habitat [valuation data .

13
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RESIDENT AND JUVENILE ANADRDMDUS (RJ; AND AQUATIC HABITAT AND INSTREAII FLOW (AH) STUDY

PERSONNEL DEPLOYMENT - ICE FREE MONTHS

RESIDENT/JUVENILE - AQUATIC HABITAT
PROJECT LEADERS

R/J FB III AH FB III

Upper River (Devil Canyon
to Tyone Ri ver)

RJ Fa II
RJ FB I
RJ FB I
AN FB I

AN FB II­
AH FB II
AN FB I

RJ FB I
RJ FB I
RJ FB I
AN FB I

RJ FB I
RJ FB I
AN FB I

Tal keetna to Devil Canyon

I I I
Talkeetna Gold Creek Base

Base I
i I

I
Estu~tn.

Yentna Sunshine
Base Base

RJFBI ANFBI
AHFBI RJFBI

RJ FB I

'" .Selected Habitat Evaluation Study Crew.

Figure 6.
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RESIDENT AND JUVENILE ANADROMOUS (RJ) AND AQUATIC HAUITAT AND INSTREAM FLOW (AH) STUDY

PERSONNEL DEPLOYMENT - ICE COVERED MQtlTHS

RESIDENT/JUVENILE - AQuATIC HABITAT
PROJECT LEADERS

FB III FB III

RJ FB II

I,.--------"

e

Talkeetna to Devil's Canyon

I
Talkeetr'n-.--B.-,-.- Gold Cr~ek Base

~

Estuary to Talkeetna
MORtana Creek Base

RJ FB
RJ FB
All FB

F1~ure 7.

RJ FB
RJ FB
AH F8

RJ FB
RJ FB
AH FB

Upper River

Personnel wi 11
include proj~ct leaders
and FG I' 5 shifled 3'i
requ 1red
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DATA PROCEDURES

Assigning Gear Placement Site Numbers (GPSN)

The GPSN is a two-part code which identifies gear type and sample number, thus

providing a sampllog location designation for eacl-, point specific measurement

made within a given sampling site.

The first part of the code indicates gear type employed at the sampling

location; the second part indicates sample nurrber. For example. if three

minnow traps WE're set within a sampling site. the GPSN's would be: 5-01,

5-02. 5-03.

Gear code designations are as follows:• Gear Type

Beach Seine
Burbat Set
Drift Gi 11net
Electroshock
Gillnet
Hook and line
Minnow Trap
Trot line
Observation

Code

3
lOa
la
2
1
9
5

10
o

•

GPSN's were included when mapping a sampling site. RJ and AA crew mentlers

assigned GPSN's and provided AH personnel with this information to facilitate

the correlation of data. AH personnel assigned GPSN's when fishery data were

not being collected.

16
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Per~onal log Book

A personal log book was maintained by each AH crew member. Daily entries were

to include the fJllowing:

IJdte: Year, month, day

Sites visited and activities of that day

Weather: Air temperature, precipitation, cloud cover~ wind, etc.

Military Time: Twenty-four (24) hour system

Wate.' Conditions: Turbidity. clarity, color. odor, ice stage,

floating debris, etc.

Sampling Problems

Equipment Problems

Suggestions for changes or improvements

Persona 1 Impressions

Record of Photographs: Establish a separate section in the

personnel log book for the follJWing data:

frame number, roll nu~er. orientation,

location, date. and time.

trew Members: Names of AA, RJ, and AH sampling crew.

Completing AquatiC Habitat Forms

Instructions that were followed for completing the AH forms are Explained in

this section. The numbers introducing each instruction corresponds to a

number encircled in the appropriate form. Numbers one (l) through ten (10)

apply to all forms with tne exception of Staff Gage fonh (AH-81-05) whi Ie

17
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numbers greater than ten (lO) apply to the specific form under which they

are listed. On the staff gage form, numbers one (1) through six (6) refer to

the general instructions whereas numbers seven (7) through thirteen (13) refer

to specific information.

General Instructions

1. File No.: Indicates file location.

2. Crew: list names or initials of personnel making measurements and

entering data on form.

3. Habitat Location: Enter descriptive name of study area (i.e. Slough

8A) .

4. Sampling Site: Enter descriptive name of the sampling area within

the habitat study location (i.e. head, mouth, etc.).

5. River Mile: Enter the number of miles from the river mouth to the

habitat location. River miles are indicated on the Alaska Power

Autnority's Susitna River hydrographic map set.

6. Geographical Code (Gel: Enter the 12 di<;;lt code identifyir: the.

sampling location.

18
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7. Gage Number (no.) and Height (ht.): Record the esta~,lished

identification number for the gage and the stage reading (i.e.,

water depth at the gage).

8. Sampling period: Enter the the beginning and ending dates (General

Habitat Form AH-81-01) for period which data was collected.

9. Fage: Indicate the page number and the total number of pages used

(Le. I of 5, 2 of 5, 5 of 5).

10. Description: Enter any information which helps describe the

sampling site or the sampling location (; .e. bend in river, riffle

100 yards downstream of small island. river is braided, straight, or

meandering, etc. Figure B) .

General Aquatic Habitat Evaluation Form (AH-81-01)

This form to be completed in the field when measuring the general aquatic

habitat parameters discussed in the study description.

Instructions:

1-10. Refer to general instructiors.

11. Date: Enter date measurement is being taken .

19
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Figure 8. River channel patterns (from Richardson et a1, 1975).
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12. Military Time: Enter time using the 24 hour system (i.e. for 1:00

p.m .• enter 1300).

13. Ten,perature (Temp) °C: Enter air and water temperature.

14. Specific Conductance (Cond. mhos/em): Enter specific conductance

value as measured by the procedure described in the methods section.

15. pH: Enter value as measured using the pr,'>eedure described in the

methods section.

16. Dissolved Oxygen (D.O .• '"9/1): Enter value as meaSured following

the procedure in the methods section .

17. ~ieter and Serial Number: Enter type of meter and c;erial number.

18. Turbidity (NTU): Indicate with a check { on lett side of blank

t/'la1 a turbidity sample was taken. enter turbidity value after

analysis.

19. Discharge (Cf5): Indicate with a check on left side of b~ank when

measurement is made. enter value after calculated from the disc.harge

data form.

2u. Related Data: Record number of any data forms that you know were

filled out at the sollie time and place, film roll number and numb"!r

21



•

•

•

of photos taken and identification of photographer or other data

that will relate (Le., USGS. R&M etc.).

21. Date: Enter date data collected.

22. Aquatic Vegetation: Estimate the percent of the area within the

sampling site covered by aquatic vegetation, specify if algae or

macrophyte.

23. Substrate Classification (0-9): Estimate the three major substrate

types with i n the samp1 i ng site and enter the; r respect; ve

percentages. also not if other identifiable size classes are present

in minor amounts by entering a P for present.

24. Embeddedness: These data were not collected.

Point Specific AquatiC Habitat Evaluation Form (AH-81-02)

This form to be completed in the field when measuring the point specific

habitat parameters discussed in the study description.

Instructions:

1-10. Refer to general instructions.

11. Date: Enter th(~ date these measurements were taken.

..,-
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12. GPSN: Enter the two-part gear placement site number (GPSN) which

identifies the type of fish sampling gear indicated in the gear code

and the sample number (i.e. trot line sample #3 would be lO-3).

13. Depth: Enter water depth at the gear placement sHe.

14. Velocity: Enter the point velocity at the depth of the sampl ing

gear and the mean column velocity.

15. ~ubstrate: Enter the percent and the class number of each sediment

size class (up to three) identified within a two (2i foot radius of

each velocity/depth measurement point.

16. Embeddedness: These date were not collected .

17. Aquatic Vegetation: Enter the percent (%j cover of algae or

vascular plants within a two (2) foot radius of the gear placempnt

site. .

18. Related Data: Record the data form number of any data collected at

the same time and site. Also ncte any observation ...,rich may be

pert i nent to the samp le (1. e. mi nno".· trap placed under cu t bank.

number of fish at three (3) foot intervals .110ng gill net, et .).

19. Notes: Include any information which may help in interpreting data.

For example: document!!!.l deviation from the methods described in
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the Procedures Manual and the conditions which prevented use of

conventional methods. unusual weather or other circumstancts.

Planimetric Map Form (AH-BI-D3)

A map describing the study habitat site is drawn on this form in the field.

Instructions:

1-10. Refer to general instructions.

11. Draft map to include the following:

Substrate

Cover

Bankfull top width and top water width

Pools and riffles,

Channel dimensions

Location of staff gages and transect

Location of sampling gear (use GPSN)

Compass orientation

Disch,rge Fo'm (AH-Bl-D4)

This form to be completed in the field to record total discharge measuremP-~ts

and calculations.

24
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Instructions:

• 1-10. Rder to general instructions.

11. Type /'leter and Number: Record the type of meter (i.e., Price AA.

Pygmy or Marsh McBirney meterj and the serial number.

12. Distance From Head Pin or Water's Edgp.: The horizontal meaSure~nt

from the head pin or waters edg~ to eath vertical along the

transect.

13. Angle Coefficient: A correction factor for the angle of flow as it

intersects the transect line. Values fall between 0.00 and 1.00 and

are determined by use of an angle coefficient chart .•
14. Velocity Depth: This is the vertical disLance from the water

surface to the channel bottom at each vertical measured to the

nearest 0.1 foot if possible.

15. Streanbed Elevation: Computed at each vertical by 5ubtri'cting the

velocity depth from the average of the right bank (RB) and left banl

(LB) water surface elevations for that transect at that particular

flow. Left and Right banks are detennined by lookir.: up·tream.

These data are collected only where surveyed head pillS are

established.

• 25
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16. Observation Depth: Indicate at what depth the point velocity was

measured. Velocity will be measured at .6 of the depth from the

surface for a depth less than three {2.S) feet dnd .2 and .8 for

depth greater than three (2.5) feet.

17 . Revo1ut ions: Recorded number of reva1ut i cns when us; n9 a Pr i ce AA

or Pygmy flow meter. When us i n9 a Marsh MeB 1rncy rneter draw ali ne

through thi~ column.

18. Time: Recorded in seconds by use of a stopwatch, when using a Price

AA or Pygmy flow meter. When uSln';! a Marsh McBirney meter draw a

line through this column.

19. Point Velocity: This;s the velocity obtained from the rating table

using revolution and time information or the velocity reading from a

direct readout meter.

20. Mean' Vertical Velocity: The averagE' of the 0.2 and 0.8 point

velocity readings for the vertical. If the velocity was measured

only at 0.6 the depth this is the same as the point velocity.

21. Mean Ce 11 Ve 1oc i ty: The aver~ge of the two adjacent mean vert i ca 1

velocities. These are normally grouped beginning from the LB to the

RB water's edges.

22. Mean Ce 11 Depth: The average of the depths of two adjacent

verticals .
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23. Cell Width: The horizontal distance between adjacent verticals.

24. Cell Area: Computed by multiplying each mean cell depth with the

cell width.

25. Flow (Discharge): Computea by multi~~j'~r'lg each cell area by its

respective mean cell velocity, and '",hen applicable. the ~

coefficient and totalling the resultant values.

26. Date: Enter the date the measurement is taken.

Staff Gage Form (AH-Bl-D5)

Used to keep a complete record of all readings made on a specific staff gage.

Instructions:

1-6. Refer to general "instructions.

7. Page: 1'ldi ca te the page number and the tota1 number of pages used.

8. Staff Gage No.: Enter the established identification number.

9. Calibration Factor: Distance from channel bottom to zero mark on

gage.

10. Date: Enter date of reading .
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11. Time: Record military time of reading •

12. Height: Record stage "eading to the nearest 0.01 foot.

13. Q: Enter discharge of nearest USGS gage when available.

14. Initial: Initials of person who records staff gage data.

QUALITY CONTROL

A systematic approach for maintaining desired standards for the measurement of

field par~meters was established for the instruments used in this study.

ThennometHs were perio~ically compared to a National Bureau of Standards

(NBS) standard thermometer for the range of temperatures to be encountered .

If present, variations were noted and correction factors calculated and taped

onto each thermometer.

Thennographs were calibrated'by the manufacturer for temperature and timing.

Uperational thermographs were periodically inspected in the field comparing

the temperature and time on the chart with the lenown timP and temperature

data. A marie was made on the chart at that point.

\>/ilter Quality instruments were periodically evaluated by the USGS. Whenevet· a

question arose concerning quality control, the USGS. EPA. and man~facturer of

the data collection device were consulted.
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literature was periodically reviewed to insure that state-\>f-the-art datl

e collection and anaiysis techniques were being observed. A hydraulic engineer

was consulted to evaluate the accuracy of data collection and analysis

techniques. The USFWS was periodically consulted to evaluate the accuracy of

instream flow data collection and analysis techniques.

The project biometrician was consuited to evaluate the accuracy and

statistical merit for collecting data.

State-of-the-art habitat data collection and analysis courses were attended

when it was determined att~ndance will improve the quality of the program.

•

•

The fi'!ld data were "ev;ewed periodically by the field biologist responsible

for its collection. A brief narrative (trip report) was prepared upon

returning from the field summarizing the habitat characteristics described by

ttle data set. Any abnormal or intervening field conditions or sampling

problems which might have biased the data set are also to be discussed in the

narrative.

Data Routing

Raw data were returned by the field crews to the Anchorage Su Hydro office for

copying and filing at the end of each sa~~ling period .
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Crew, _

.,tFile No. _ •Page__of__

Habitat location

".
GENERAL AQUATIC

HABITAT EVALUATION
AH-Bl-Ol

_ Sampling SHe River Mile __ GC __ ...J__ ...J_...J__ ...J_
Description _

GAGE TEMP. METER* UR~~m oISCHARG
I 'HoD

0_0. SPEC.
SEAIAL'

(CFS)
DATE TIME NO. HT. AIR Imoll I oH CONo. COMMENTS AND RELATED DATA

I I I I
I I I . I

I I I I
I I I I

I I I I
I I I I
,

i
,

I I I

I I I I

,
I I I l

I I I I

I
I

I I I

NOTES:

u
u

*Heter Type: A-Hydrolab; B-Other (Specify) (AoF&G/Su Hydro, Hab1tat, 7/Bl)



•File No. 03-81-7.10-

Crew _

•POINT SPECIFIC AOUATIC
HABITAT EVALUATION

AH-81-02

•..-.
Page __ of __

Sampling Period to _

w...

Habitat Location Sampling Site _ River Nne __ GC / / __ / / _

Description Gage No. height _

VELOCITY METER" SUBSTRATE·" EM8EDDEDNESS COMMENTS AND
DATE GPSN POINT"' NEAH SER.NO. %CLASS I %CLASS'%CLASS Size I I Size

VEG RELATED DATADEPTH 4-9 % 0-3.----
~

.--
.----
~ ..--.--
------
------~
~

------~
~

-------
------~

------~
~ , , .

• ~2.5 ft. fllE!aSUre at .6
>2.5 ft. measure at .2 and .8

•• Meter type: A-Marsh McB1rney:
B- Price AA; C Pygmy

••• Substrate Codes
o Organics 3 1/6"-1/4"
1 Silt 4 1/4"-1"
2 Sand S 1" -3"

6 311 _5"
7 5"-10"
8 7"-10"
9 Bedrock (ADF&G/Su Hydro, Hablta_. 7/81)
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Habitat 5.11ng River Meter
Locatton' ~Stte' _'1111e, Type'___'N·o. _•
Fl1e N.... _

C...w, _
OISOWlG£
"'-81-04

P49l!!__Of

O.u, _

Gage Number Hefght. ___

•

•

Description
Distant

from ,Y,an
Head Pin Vo.I. S"'""" ~s. Revo- 7doC";ty tps COlLI.

~:t
CeU

(ftl Angle Ilepth bod pth utfClnS nne ··-:fl...J ,V_en
OepM 'tn .Ar"'i iltY/.ILB 18 Coef. (ft. ) nov. s I (sec) Penni: Vert' edt (ft. ) (ft· (ft· )

,

,

(AOF&G/Su HYdro. Habitat 5/81) 36



• File Noo _

STAFF GAGE NO.
AH-81-0S--

Page_of __

Crew _

Hdblt;lt Location' _

Sampling Sfte ____

Calibration Fa.ctor _

River Mile

Oate Time Height Q Initial Oat& TIme Height Q Initf11

•

•

.-

(AOF&G/SLl Hydro. Habitat 5/81) 31
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Study Site - Kushmeat SloU9h (HS-38)

River Htle 68.3

Geo9raphlc Code - 22N 05W 13 AA8

•

~

Date

810921
810921
810921

Time Oepth (ft.)

0.80
1.00
0.75

Velocity

0.71
0.04
0.06

location

head of chum redd
middle of chum redd
below chum redd



• •
Study Site - Perdidula Slough System

River Mile 97.8

Geographic Code - 26N 05W 23 B--

•

'"

o 0 SPEC CONO TEMP - C
DATE TIME (~lG/L ) PH MICROMHOS/CM AIR H2O LOCATION

811006 1130 10.70 7.60 136.00 9.00 4.80 Pool A
811006 1130 8.40 7.60 162.00 9.00 5.50 Pool B
811006 1130 8.10 7.30 245.00 9.00 4.70 Pool C
811006 1130 10.10 7.50 248.00 9.00 4.50 Pool 0
811006 1130 10.10 7.40 252.00 9.00 4.50 Pool E
811006 1130 10.80 7.50 269.00 9.00 4.30 Pool F
811006 1130 11. 50 7.60 274.00 9.00 4.00 Pool G



• •
Study Site - Slough SA

River Mile 125.3

Geographic Code 30N03W30BCO

•

~

Date

8lO808
810808

Time Depth (ft)

1. 5-2.0
1.0-1.5

Velocity

0- .01
0-0+

location---
Chum Redd (I)
(hum Redds (4)
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Study Site - Indian River Mouth

River Mile 138.6

Geographic Code 31N02W09COA

•

"'

Date

810810

Time Depth (ft I

1.0

Velocity

0.843

location

Male and Female
chum holding

I
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•

Study SHe - Portage Creek Houth

River Hi 'e 148.8

Geographic Code 32NOIW25CUB

•
/~ ,

..

m

Oate

810805

11Ale Depth (ft)

1.5

'lIo....

Velocity

U.3M)

location

Kings m111 iog

1111
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Figure 94. Susitnd River drainage.
Thermograph and staff ~age
sites, 1981.
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