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HYDROLOGIC RECONNAISSANCE OF STREAMS AND SPRINGS
IN EASTERN BROOKS RANGE, ALASKA - JULY 1972

By J. M. Childers, C. E. Sloan, and J. P. Meckel

ABSTRACT

Estimates of bankfull discharge and maximum evident
flood peak discharge by slope-conveyance methods were made
for selected streams in the eastern Brooks Range, based on
field observations. Flood discharges for 2-year (Q,) and
50-year {Qspo) average recurrence intervals were estimated
for the same sites using regression equations that relate
flood d{scharge to basin physical and climatic characteris-
tics.

Discharge, temperature, and specific conductance of
selected springs were measured during the reconnaissance
and water samples were collected for chemical analysis.

A1l but one of the springs discharged from limestone bedrock
or associated colluvial and alluvial deposits. Water from
the springs is of the calcium bicarbonate type and has Tow
total dissolved solfds, Discharge, at time of measurement,
ranged from about 4 to 36 cfs and temperature ranged from
about 3° to 9°C.



INTRODUCTION

On July 10-13, 1972, the authors travelled southeast
from Prudhoe Bay across the Arctic Coastal Plain to the
Canning River, and thence through the Brooks Range along
the west and south sides of the Arctic Wildlife Range,
making stops at selected. sites for reconnaissance hydrologic
observations. This report contains the results of these
observations on selected streams including descriptions of
drainage basins and channels, estimates of flood peak
magnitude and frequencies, and bankfull and maximum evident
flood peak discharges. This report also contains informa-
tion on selected springs on the north side of the Brooks
Range, which were located by aerial réconnaissance in May
1972 and visited 1n the field during the same period by the
authors. Observations of the springs dealt primarily with
the quantity and quality of the water,

STREAMS

The reconnaissance party stopped at 11 stream sites
which are numbered on the location map (fig. 1). The streams
and the approximate site locations were first preselected on
topographic maps followed by air reconnaissance to select
reasonably uniform channel reaches for ground study. An
oblique aerial photograph of each site was made. The party
then surveyed the channel cross section and longitudinal
profiles of the water surface, the bank tops, and the
maximum evident flood high-water marks upstream and down-
stream from the cross section. A photograph was made of an
area of the streambed considered to be representative of
floodflow conditions.

The results of the stream site studies are shown in
table 1 (p. 24). The table shows the site name, location,
and channel, drainage basin, and flood characteristics.



The channel characteristics are shown for the bankfull
main channel., Bankfull was determined by observing the
flood-plain surface (Leopold and Skibitzke, 1967) and also
the edge of mature flood-plain forest (Sigafoos, 1964).
Discharge was estimated by slope-conveyance methods
(Dalrymple and Benson, 1967).

The drainage basin physical and climatic characteris-
tics shown in table 1 include:

Area of glaciers (G) in percentage of drainage area.

Area of lakes and ponds (St) in percentage of drainage
area.

Drainage area (A) in square miles, the total drainage
area upstream from the stream site.

Main-channel slope (S) in feet per mile, the average
slope between points 10 percent and 85 percent of
the distance from the gaging site to the basin
divide (stream Tength).

Mean arnual precipitation (P) in inches, as determined
from U.S. Weather Bureau publication, "Climate of
Alaska" (Searby, 1968).

Mean basin elevation (E) in thousands of feet above
sea level,

Mean minimum January temperature (t,) in degrees F,
from U.S. Weather Bureau publication "Climate of
Alaska" (Searby, 1968),

Precipitation intensity (I) in inches, the maximum
rainfall expected in 24 hours each 2 years as
determined from U.S. Weather Bureau Technical
Paper 47 (U.S. Weather Bur., 1963).

Stream length (L) in miles, the length of the main
channel between the gaging station and the basin

divide measured along the channel that drains the
largest basin.




Table 1 shows the flood discharges for 2-year (Q,) and
50-year (Qso) average recurrence intervals. No stream-
gaging records are available for the streams so the flood
discharges were estimated from regression equations relating
flood discharges to basin physical and climatic characteris-
tics (Childers, 1970).

Flood observations were made at a site on the
Sagavanirktok River at Franklin BTuffs. Pictures (fig. 2)
at the Franklin Bluffs siterwere taken by Gary Anderson,
U.S. Geological Survey hydrologist, while on a field trip in
July 1961. These pictures show overbank flooding. Good
flood high-water marks (willow debris), perhaps deposited
by the 1961 flooding, were found 2 to 3 feet above the bank
tops of the main channel. The main channel bed was composed
mostly of cobbles. The floodway width was estimated as
1.5 to 2 miles.

An oblique aerial photograph and a photograph of
representative streambed material are given for each of the
11 stream study sites (figs. 3-13). The cross-section lines
show the width dimensions in feet of the channel at bankfull
stage and at the maximum evident flood.
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Figure 1.--Stream study sites and springs observed.
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Figqures 3-13.--Photographs of sites. Upper photograph
shows channel width in feet. Arrow indi-
cates direction of flow. Lower photograph
shows typical streambed material.
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Figure 3.--Site 1, Kadleroshilik River.
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Figure 4.--Site 2, Shaviovik River.



Figure 5,--Site 3, Kavik River.




Figure 6.--Site 4, Canning River.
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Figure 7.--Site 5, Marsh Fork Canning River.
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Figure 8.--Site 6, Cane Creek.
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Figure 9.--Site 7, East Fork Chandalar River.
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Figure 10.--Site 8, Monument Creek.
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Figure 11.--Site 9, Sheenjek River.
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Figure 12.--Site 10, Coleen River.
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Strangle Woman Creek.

--Site 11

Figure 13.
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SPRINGS

Many springs were found in an aerial reconnaissance of
icings and springs in the central 8rooks Range during May
1972. Most of the large springs occur near the northern edge
of the mountain range. Selected springs in the upper
Sagavanirktok River basin and Shublik Spring on the Canning
River (fig. 1) were visited during the July 1372 reconnais-
sance. Discharge, temperature, and specific conductance of
the springs were measured in the field and water samples were
collected for laboratory analysis. Results of the field
measurements and laboratory analyses are shown in table 2
(p. 24 ). VLaboratory results of specific conductance are
shown, although field measurements were almost idestical.

Spring discharge ranged from 4.2 to 36.5 cfs {cubic feet
per second), and spring water temperatures ranged from 2.8°
to 9.2°C. Shublik Spring (fig. 14) is the only spring of
this group that had been previously measured by the U.S.
Geological Survey. In August 1969, Shublik Spring discharged
37.3 cfs at 3.6°C compared to 36.2 cfs at 5.3°C in July 1972.
Such smail differences are within the limits of accuracy of
the equipment and methods used to make the measurements.
Water discharging from the springs is of the calcium bicar-
bonate type and is low in { ~1 dissolved solids, ranging
from 126 to 156 mg/1 {(mil1li : s per liter). Water tempera-
ture and composition indicatc t.at recharge is local and
occurs during the melt seasr. :rectly into permeable lTime-
stone bedrock and associatew talus and alluvial deposits.

Most of the springs discharge from limestone of the
Lisburne Group or its associated alluvial deposits (figs. 15
and 16). The location of many of the springs is marked by
verdant groves of cottonwoods (fig. 17), which are favored
by the warm microclimate of the springs. The springs are
also recognizable in summer because their perennial flow
supports a rich green flora of grasses, mosses, and lichens.
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The most obvious manifestations of the springs are the
large aufeis areas (icings) that they produce throughout the
winter months, which are readily apparent from the air.
Although all icings are not fed by springs, most icings are
sustained by discharge of ground water. The Targer, more
spectacular, ones in the Brooks Range are clearly reldted to
springs. Figure 18 shows the discharge zone of the spring on
the west side of the Echooka River. Figure 19 is a general
view of the icing produced by the spring and the extended
open-water Tead that exists downstream from the spring. The
distance across the icing from bank to bank in the right
foreground of the photograph is slightly over 2 miles.
Figure 20 shows aufeis along an eroded channel in the
Echooka River icing; the ice is about 16 feet thick. The
lTayering in the ice is caused by successive overflows that

froze on the surface of the icing field.

Owing to their comparative warmth and large discharge,
these springs provide an ideal winter environment for
spawning Arctic char. The springs could be useful as a
high-quality water supply if ever needed, but such use will
require consideration of the impact on char populations.

19




Figure 14.--Shublik Springs (Site 8) at point of discharge
to the Canning River. Flow rate about 37 cfs.
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Figure 15.--Flood Creek Spring (Site 4) discharging
from 1imestone of the Lisburne Group.
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Figure 16.--Ivishak Hillside Spring (Site 5) discharging
from limestone talus of the Lisburne Group.

Figure 17.--Cottonwood trees at Ivishak Hillsige Spring
at edge of Ivishak valley.
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Figure 18.--Discharge zone of Echooka West Spring
(Site 6?
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Figure 19.--Echooka River icing in May 1972.
View downstream to north.
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Figure 20.--Echooka River icing in July 1872.
Ice is about 16 feet thick.

23



L (42 €9 i 24T ¥ 27 82T € <1 T £ £ | £¢ 2ot | aferfl | oS Tt | L0082 .69 Frrams|
L] o= 29 It [i=14 ol o1 92T T 4 9°g e &t | o ewt | aiferfl | 52,02 4T | L00.9T.60 qo5d eoog| L
'8 she 4 £2 ping £ (484 -3 2 21 a6 23 & g°g £r9k 2faifi | 08, 22T | JSESLG9 qsan woogg| 9
'8 -4 9 <t [<.4 5" g0 §ET T € & <E gr | o8 Yy aifrrfL | so0.aaleT | J0% T0.69 SpISTITH Ywastag) S
'8 Wee w9 S1 = 9" 02 TET z L g <E 6 | &g gt | 2LATT/L | SO, TSa1%T | oO%.85.89 a1y potd]|
'8 922 %9 gt (=14 s oZ CET T a o iE N £ A 0T 2 /o1fL | JS9e0s 8T | J02,95.89 | -ary YefElAnAns) £
48 €42 9% 6 €T 47 o1 ¥<1 [ 1l =™ e | @2 62T |atfotiL | Lot S0.g%T | LOT,95.89 ‘A yefvpanmss| 2
9’8 e ] gt E4T <o frak T 0 4 E 5% £E z6 B 216 Fi | .02.2T.0%T | 5% 15.89 supdrq| T
soineo ) [Pe3wTET S | W {12} oom) | (0 | ) | w0 | (=1 | Cowsy| (@u) | (sa0) | wersmws| speasBeor | apmyier ey e
g |somsy T8 MTOTY ooy | ‘wngorey apraoTun aqenoq | =nys [mmypog fune=sn | snyere | sorr | smae] sfawpsta | s TETIES] l
Srstoeds|pastosstg FeaTe THIOL .ﬂcﬂu =9 seupIen g |-==ns .

*sbuzads pajgoszes fo

(ToaTy Tod swTrTR uT sy5eey I3SEOD TETESD)

89178142790 DYD 1DI2IWIYD PUDL 1D218AYd--"z 3|qey

*f aed 00 PIUIJIP SUTISIINIORIENO UTSWY

00Ty | oon‘T st gl e 1y ooy" 6 006"t o°E att CHoD™0 IMAReD | €0, TE, THT | «%€.£5.19 | =ax) wamon arFwenag | 1
g
000751 00T‘g Ut él°2 4ot oo aog’oz 3 iy <] L2000 Teens® | oy, in.enl | L% EE.29 Faaly u=a109 | 01
IET0D
ooo& 000°TT 21 £5°€ 6'ET 000°gT 000“4T Zr & peac:] f200"0 anad | aC,9r 4T | STUG.19 zaamy Wlmwang | 6
EEE. ]
0o2e | g9 52T 60 £°66 ooy‘s o0g”T 4 g% @ aloc o 219903 | _of, 06,897 | ,TT.40.89 oaug jueeny | g
2wy
003°g | 005°E 52'1 Iy g9 ooole 000 61 i a2 ogh*T | 8foco mans? | T, 50T | L60.05.59] WD auwg opaq L
33IW0 JSATH JuTEpTE) 4 3
ooq‘2 | o9l 52T Ly iz 009°S o0y “E 2 € 6T 560070 Tasmad | 1T, 45T | 6. 6E.89 qnos 9
BIWO] JuaU DD AUW
oo2‘g | oot’E 2L 19°€ Yoy o000’gt ooy'6 g "% 2 50070 Toama® | of, £C.GHT | LE5.60.60 §n0E I690 JaATy 4
EE 4] Fopume) 304 YEIEH
000"ST| 0069 21|62 T (442" %92 ooo‘EE 0oLt 6 ot oo 1000 ares | LTE,20.94T | 0T, T2.69 ¥oaL) aiiwg q
afuw] 210qu JaaTy FuTuuw)
ool | cor't - |ig 4 T2l 000°ET 002°S X 92 oLt 0900°0 awmmou i EEoyt | L0t 269 oAy WA | €
W]
o0z‘g | ootft 59" wlot e 0001 cop‘i L 61T coy’T| oecoto | TAswIB | a,gEllaT | LTe2S.69) eamy ymounws| g
= FFIWOY
oo’y | oot‘t [<-30) Wa o ST HL o00‘te oon‘g 1 oS oge 00" 0 19900 | L CT, 15,041 | ,90.96.69| TRATY XITWSOIdLIH |- [
TTea
p 2y I € s (539) (835) [€F3) (a3} (wl [(afaa) | Teasss
. SRIEIIS Iq afrmosyg gydep wompo midop wee | wapm | oty | ewuweasg apay yHET AP 13%T 2318 Wusllg | cow
$21381Ia0vI0 D * SIPIVLISFOVIEY D UTSHY POCLT 3 ToUmegd TINFHIeg do
POOTd TR

"S21pngs wpoays fo szInsay---| ILqel

24



REFERENCES CITED

Childers, J.M., 1970, Flood frequency in Alaska: U.S. Geol.
Survey open-file report, 30 p.

Dalrymple, Tate, and Benson, M.A., 1967, Measurement of peak
discharge by the slope-area method: U.S. Geol. Survey
Techniques Water-Resources Inv., book 3, chap. A2, 12 p.

Leopold, L.B., and Skibitzke, H.E., 1967, Observations on
unmeasured rivers: Geog. Annaler, v. 49, ser. A.,
pb 247'255-

Searby, H.W., 1968, Climates of the states, Alaska: U.S.
Weather Bur. Climatography of the United States,
no. 60-49, 23 p.

Sigafoos, R.S., 1964, Botanjical evidence of floods and flood-
plain depositijon: U.S. Geol. Survey Prof. Paper 485-A,
35 p.

U.S. Weather Bureau, 1963, Probable maximum pregipitation and
rainfall-frequency data for Alaska: Washington, U.S.
Weather Bur. Tech. Paper 47, 69 p.

25



