
Kaxdigoowu 
Héen: aerial 
perspectives
Kaxdigoowu Héen going back 
clear water (Montana Creek) is 
the destination selected by the 
Streams habitat group of the 
STREAM: Pedagogy of Place 
Institute, July 17-19, 2013. 
This document assembles 
aerial imagery and other GIS-
based maps for use by teachers 
in class and field. 

Because so much of this 
workshop is oriented around 
the use of iPads and other 
nature-worthy devices, I’ve 
designed supporting pdfs to 
fit tablet dimensions. In this 
case, because Kaxdigoowu 
Héen watershed is longest on 
the N-S axis, I chose vertical 
format. 

We are all pioneers in this 
conversion to digital reading, 
viewing, and listening. Please 
share with us your successes 
and failures in use of course 
materials. What can we do 
better in future editions?

Enjoy!

naturalist
Discovery Southeast 

Parcels 
Kaxdigoowu Héen watershed 
(black outline) is the shape of a 
deer’s foreleg. On this hillshade 
base, I loaded streams, main 
roads, and the CBJ parcels 
layer. 
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Bedrock 
geology 
Draft GIS layer from 
USGS. Superimposed 
are old mining roads 
& trails, along with 
cabins, mines & pros-
pects from Knopf 
(1912).

KJgv Volcanic rocks 
of the Gravina belt. 
Cretaceous & Jurassic.

KJg Sedimentary & 
volcanic rocks of the 
Gravina belt, undivided. Cretaceous & Jurassic.

KJgs Sedimentary rocks of the Gravina belt.  
Cretaceous & Jurassic.

Trclt Carbonaceous slate, phyllite, & limestone. 
Triassic. 

TrPv Mafic volcanic & volcaniclastic rocks, undi-
vided. Triassic & Permian.

PzZyp Paragneiss & marble. Paleozoic & 
Precambrian.

Pzsqm Siliceous metasedimentary rocks & marble. 
Paleozoic.

MzPzhs Hornblende schist & gneiss of the Coast 
Mountains. Mesozoic and Paleozoic.

TKtf Foliated tonalite. Tertiary & Cretaceous.

TKtm Migmatite. Tertiary & Cretaceous. 

Qa Quaternary surficial deposits. 
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Surficial geology
from Miller (1972)

Ancient landforms
older glacial alluvium   
[RC: This was written before 
USGS learned the date of 
>39,000 BP shown on the 
1975 Miller map. Miller 
predicted just from the 
context that this was a major 
discovery.] 

“Gravel here is older than 
the overlying diamic-
ton in the glacio-marine 
deposit, thus >10,000 yrs. 
It’s exposed only upvalley 
from the bedrock gorge on 
Montana Creek but south of 
the mouth of McGinnis. An 
exposure in the bluff along 
the creek reveals 9 feet of 
sandy gravel beneath the 
glaciomarine diamicton, but 
more importantly, shows 
the gravel overlying a 2-foot 
thick intensely compacted 
peaty, woody zone. The expo-
sure was discovered by Carl 
Blanchard, USGS, and called 
to my attention. It may be 
one of the most geologically 
significant exposures relative 
to the glacial history in the 
Juneau area. The compressed 
peat suggests a surface that 
predates the depression and 
submergence of the land 
owing to the weight of glacial 
ice. Peat samples have been 
submitted for C14 and pollen 
and seed determinations. 

The bedrock at the gorge 
along lower Montana Creek 
rises above an older valley 
floor, and perhaps was 
a barrier to deposition of the alluvium. Similar 
bedrock ridges occur at the mouths of all major 
stream in the Juneau area. It’s possible that 
the older glacial alluvium accumulated in a lake 
dammed behind the ridge.   

do  old delta   The older deltas that lie at an alti-
tude of about 250 feet contain the upper blanket-
forming diamictons, believed to relate to a pause in 
the rebound of the land during isostatic readjust-
ment. This 250-foot level is consistent throughout 
Juneau, and at Skagway and Haines.  

gm  glaciomarine deposits  The surface of the 
deposit along lower Montana Creek slopes down-
stream under a cover of muskeg and forest. Scarps 
that are generally no more than 10 feet high 
commonly separate the third phase deposits from 
the somewhat older, higher and more extensive 
deposits of the first phase [RC: I haven’t separated 
the 3 phases on this version of the Miller map.] 

c colluvium   While some of these deposits are 
recent in age, in total they span the time interval 
from very recent to prehistoric, and probably back 
as far as late Pleistocene times. 
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Recent landforms
ls  landslide   Most landslides in the Juneau area 
apparently result from loss of shear strength by 
loosening of rock along joint fracture in response to 
stress release continuing since retreat of the glacial 
ice in late Pleistocene time. Other factors that 
may be important are weathering of joint surfaces 
or of mineralized zones parallel to cliffs or  steep 
slopes and loss of friction because of water filling 
joint fractures. The landslide deposit along McGin-
nis Creek lies below a V-shaped scar on the slope 
leading down to the slide deposit. Some of the joint 
sets on the ridge above the cliff are almost parallel 
to the cliff face. The joint sets that strike N43oW. 
and dip 78oNE. and those that strike N35oW. and dip 
55oSW. are almost parallel to the vertical cliff face 
at the top of the landslide area. Another set strikes 
N45oE. and dips 75oSW. and transects the other 
joints allowing the freeing of large blocks of rock. 

The McGinnis Creek slide may have started as a 
rockfall when part of the rock in the steep west face 
of McGinnis Mountain fell freely for some distance 
before sliding down the mountain. This slide appar-
ently is in an area of recurring rockfalls 
and slides. The last major slide reported 
was about 1949 when blocks 10-15 feet 
long dammed a lake 30-40 feet wide 
and about 300 feet long, according to Mr 
R.E. Reed, who was operating a mining 
claim along McGinnis Creek at the time. 
Dust was seen along the steep face on Mt 
McGinnis during my mapping in 1968 and 
may have been caused by small rockfalls.  

oy  young outwash   Consist princi-
pally of gray silty fine sand. The silt, fine 
sand and muskeg in the area above the 
confluence of Montana Creek and the 
Mendenhall River probably accumulated 
from overbank flooding along Montana 
Creek. The presence of the late neoglacial 
Mendenhall Glacier probably stabilized 
the deposition in the main valley, whereas 
the absence of large, valley-filling glaciers 
within the Montana Creek drainage result-
ed in seasonal floods or extremely high 
runoffs. 

The radiocarbon age of one of the 
buried trees along the Mendenhall River 

channel restricts the start of rapid deposition of the 
younger outwash to about 860 years ago. Whether 
this deposition started before the glacier reached 
its end moraine is not known. One of the oldest 
stands of trees on the outwash is on the channel 
of the Mendenhall River, where one spruce about 
38 inches dbh was cored and revealed 250 rings 
with the center >2 inches beyond the borer tip, i.e. 
missed ~50 rings. Thus an age of about 300 years. 
Lawrence found a similar-aged tree, cut in 1948 
where the loop road crosses Duck Creek. [germina-
tion ~1680]. These old trees were growing before 
ice retreated from the terminal moraine. The radio-
carbon age of the buried tree combined with the 
ages of these advance-regen trees suggests a total 
depositional period for the young outwash of about 
560 years. 

Water table in the oy is 2 to 10 feet below the 
surface. 

f  alluvial fan  The water table is unusually high in 
the alluvial fan deposits along Montana Creek

Google Earth of site described as “older glacial 
alluvium,” where a pre-Wisconsin alluvial deposit 
was found underlying the glaciomarine deposits. 

For general location see preceding Miller map. On 
this photo, the site is marked with an asterisk. 

Arrow shows escarpment visible from road. 
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Glaciation
Montana Creek valley was 
formed by glacial deepen-
ing of the Sumdum thrust 
(dashed pink line on second 
panel), a long shear zone 
that transects the entire 
CBJ. Mining began as early 
as 1881 in limey slate and 
schist threaded by gold-
bearing quartz veins in the 
bottom of McGinnis Creek 
valley, and high up in the 
Grandchild Peaks basin.

Surficial deposits—color-
coded here—are legacies 
of glaciers that buried all 
but highest summits, and 
marine intrusions far into 
Montana and McGinnis 
valleys. The oldest known 
surficial deposit in the CBJ 
was found at the asterisk on 
the rightmost panel in this 
map series. Dated at 44,000 
BP, a 9-foot-thick bed of allu-
vial gravel was found below 
the glaciomarine sediments 
(green-coded), indicating 
deposition during a warm 
interval before Wisconsin 
Glaciation. 

Montana-McGinnis watershed 
is outlined in white. Previ-
ous surficial geology map 
explains color codes.

20,000 BP (before pres-
ent): At peak glaciation, 
only Mount Stroller White 
protruded from mile-deep 
ice. 

From: Miller, R. 
1975. Surficial 
geology map of 
the Juneau urban 
area & vicinity, 
Alaska. USGS 
Miscellaneous 
Investigations 
Series I-885.
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14,000 BP Shoreline 500
feet higher than today. 
Dominant Lynn Canal 
Glacier receded; valley
glaciers from McGinnis & 
Mendenhall merged, calv-
ing into proto-Auke Bay. 
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10,000 BP Proto-Menden-
hall Glacier retreated 
back up into icefield, but 
the valley was still a bay. 
Montana and McGinnis 
creek deposits created a 
delta (“do” dark brown), 
gradually exposed as rela-
tive sea level fell. 
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250 BP Mendenhall Glacier 
advanced almost far 
enough to block Montana 
Creek. Outwash from west-
ern side of its terminus 
merged with Montana, a 
river-sized channel at that 
time. Mendenhall River did 
not yet exist, so Montana 
flowed directly into Gastin-
eau Channel. East-side 
glacial outflow was through 
today’s Duck and Jordan 
creeks. These migrating 
rivers erased the extensive 
old-growth forest from 
the valley floor, spreading 
young outwash deposits 
(oy).
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Hydrology
Base imagery 1996 ortho-
photography processed by 
USFS from NASA imagery.

USFS channel type layer and 
AWC layer (ADF&G) conform 
poorly to the CBJ 10-foot 
lidar contours. For this 
up-graded version, I:
 
1) Redrew the section of 
braided streams in the fan 
area below the canyon, 
based upon ground-truthing 
and most current imagery.

2) Added Rifle Range tribu-
tary, which Cathy Pohl scout-
ed for DNR Habitat. Here 
and for following trib, I relied 
on clues from the 10-foot 
contours. 

3) Added the Lower Montana 
trib that shows on TU 2006 
maps, but is not on a FS or 
F&G GIS layer.
 
4) Added 100-year flood 
plain, from same document. 
“?” is north of their map. Has 
USGS mapped the flood plain 
in these middle reaches?

When  Mendenhall Glacier 
loomed at the edge of 

today’s Community Gardens, 
delivering silty waters 

into Montana Creek, more 
outwash channels swept 
back and forth across the 
valley, dumping fine sedi-
ment that elbowed lower 
Montana against the hill-
side. It nowhas little room 
to migrate–the means by 
which bottomland creeks 
“let off steam.” The result
is what hydrologists call 
a flashy, or “hairtrigger” 

system–easily flooding its 
banks.

On grades <1% below the canyon, the 
stream braids indecisively. At flood stage, 

currents undermine & topple trees. The 
creek isn’t big enough to sweep them 

aside, so they accumulate 
in log jams.
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overview

1910
From Knopf 

(1912)
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1948
US Navy,

August 14
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2006
USFS

June 10
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1948 
upper

US Navy,
August 14
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1962 
upper

USFS
July 4
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2006 
upper

USFS
June 9
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1948 
stereo
View in 
3D with 
stereoscope

1962 
stereo
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2006 
stereo
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1750 gardens area  
When ice loomed over today’s Community Gardens, 
melt waters must have traversed the short distance 
to Montana Creek. We can only guess at actual 
channels (wider here than in subsequent views), 
because, for one thing, they shifted rapidly as allu-
vium built up; channels were shallow, wide and 
ephemeral. Also, since the 1940s, human activities 
in this nexus have erased or at least strongly rear-
ranged alluvial landforms. 

Note alignment of today’s 50-foot contour 
that swings roughly E-W across the valley floor. 

Blue arrows indicate general direction of migrat-
ing outwash that accounts for this curvature. Such 
alignment results from dominance of Mendenhall 
sediment over relatively minor contributions from 
Kax, the reason it’s elbowed into a narrow corridor 
against the valley wall. The linear southwestward 
protrusion of the contour line is today’s elevated 
roadbed. This flow-barrier constitutes yet another 
shackle on Kax hydrology, helping explain the 
temperamental behavior of the stream’s flood-
gauge, situated right in the bottleneck of today’s 
back-loop bridge (asterisk)
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1835  
This panel is as speculative as 1750—my attempt 
to explain 2 things: 1) formation of fan logged by 
1948 and quarried by 1962, and 2) creation of 
Mendenhall River, for which we have no precise 
date. At some unknown date—possibly long after 
1835—the terminal moraine was breached in the 
lower right corner of the panel, and Mendenhall 
River was born. 

As for the northern fan, which contributed a 
good deal of the river’s volume, today’s contours 
are so altered by quarrying that I had to reconstruct 

them in the preceding 1948 aerial. But they hint at 
a SE flow pattern, blocked by terminal and reces-
sional moraines from earlier routes that flowed 
more SW towards Kax. As indicated by my solitary 
blue channel ending in a “?” it’s possible a minor 
component of the braided fan continued to connect 
with Kax for almost a century after recession began. 
My dashed black line for the 1750 terminal shows 
that it doesn’t connect all the way up to the gun-
club uplands. Today, it can only be traced to the SE 
edge of the gardens. Was it overtopped by alluvium 
from the fan, later to be removed for fill? 



20   •  STREAM Institute  •  Kaxdigoowu Héen richard.carstensen@gmail.com

1910
Retreating ice exposed the SW corner of what would 
become Mendenhall Lake. The only mapped habita-
tion was at the site of today’s gun club, next to the 
miner’s trail that once accessed claims in McGinnis 
basin. But by 1910, a recently constructed govern-
ment road ran all the way up into the Montana/
Windfall saddle, probably causing those earlier trails 
to fall into disuse. Crossing Mendenhall River at a 
point downstream from today’s bridge, this road 
ran up an intermorainal swale, paralleling a creek 
that now runs through land owned by Judy Maier 
on River Road. Judy’s father-in-law claimed that in 

the old days people caught spawning salmon here. 
Today, the tiny creek is choked with iron floc, with 
sometimes imperceptible flow, barred from salmon 
access by the river’s deep incision
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1962
Two clearcuts ( or partial cuts in some places) are 
mapped in green. One, on the site of today’s largest 
gravel quarry, was cut prior to the 1948 photog-
raphy. The other happened only shortly before 
the 1962s. Montana’s main channel ran closer to 
today’s gardens, in a channel that was dammed by 
beavers shortly after logging. Gravel extraction was 
taking place not only east of the road, but on the 
site of today’s gardens. Compare the locations of 
this activity to the fan indicated on the 1835 panel. 
Plain, unsorted glacial till–as found in the terminal 

and recessional moraines–is unsuitable to construc-
tion uses. Borrow sites on the 1948, 62, 84, 96 and 
recent aerials are solid evidence that these land-
forms were mostly alluvial, even though their origi-
nal topography has been massively altered.



2006
Montana mainstem jumped westward, probably 
during a single storm flow. The easterly channel still 
conducts water but is slowed by beaver workings. 
South of Community Gardens, 4 irony dredge ponds 
were gouged out of the deep deposits of alluvium. 
In the largest quarry, extraction has expanded to 
the property boundaries, probably targeting even 
sub-optimal glacial till as water-washed grav-
els become scarce (or protected by regulations) 
throughout the CBJ. Another quarry extends south-
eastward, down an intermorainal swale.  
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