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20110919 Return flight

The scheduled Ward Air floatplane dropped in right on schedule. Koren and 
I traded off with 3 incoming engineers. Our pilot made 2 loops over the lake-
head (map above) for photography, resulting in the great obliques scattered 
throughout the preceding journal. While I didn’t number those air views 
(confusing relative to the numbered ground photos), I have numbered the 
following sampling of obliques, from both our return flight (0919—purple 
line) and the trip down (0916—blue line). In the following photo essay, 
today’s photos are numbered white, while those taken on 0916 are numbered 
yellow. Regardless of date, they proceed from SE to NW.

None of these photos fall within the mapped Sweetheart-Gilbert project 
area, and they’re included in this journal mostly out of personal interest. 
But I think the broad-scale glacial-terranes map above explains a lot about 
project area topography, and its conformity to Juneau Gold Belt features. For 
example, Juneau’s 2 most productive mines—AJ and Perserverance—sat 
directly astride the Sumdum thrust, which here also controls the alignment 
of Inner Slocum Valley, Prospect Creek (note the name), and Gilbert Bay. 61

The Sweetheart-Gilbert project 
area lies within the Juneau Gold 
Belt. This map of our flight-paths 
illustrates connections between 
project-area geology and features 
familiar to Juneauites. Terranes are 
explained on p11. Numbered photopoints 
are from both north and southbound 
flights. Arrows show direction of photo.

Flight paths,
terranes and

faults
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65

06

View over Fanny Island, NE up Speel 
Arm. From near to far: Bogert, 

Crib, and Bride points. 
Transmission line corridor 

rises from Mallard Cove 
at lower left, heading
to Snettisham plant.

Whiting Marsh.  The mark of a dedi-
cated wetlands delineator; even after 
4 days in the field, when Koren saw 
this from the air, I think she really 
wanted to land and check it out. Gold-
schmidt & Haas show a Native 
fish camp at the down-river
end of this wetland.
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No wonder this is called Mallard Cove! All 
of that pinkish brown vegetation is recently 

laid-down Lyngbye sedge—prime dabbler 
and goose food (green tints in lower right 

are transition to high-marsh grasses). This 
cove and Prospect Creek lie in the Sumdum 

thrust, separating the Taku and Yukon-
Tanana geologic terranes.   

76

Habitat diversity in Prospect Creek valley. Braided (aggrading) stream 
meanders through raised tidelands now supporting vast willow thickets with 
scattered mature spruce, and cottonwood stands rimming the creek.
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81

Lake 1536 (shows on topo above) 
straddles a high divide between 
Prospect Creek and the north fork of 
Limestone Creek. This view is SW. 
The creek drains into Limestone Inlet, 
around the corner, in far right.

Geology of 
Slocum-

Prospect Pass
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Three mountain goats (center photo) 
in the Trclt bedrock unit, west side of 
Slocum-Prospect Pass. Virtually all of 
the high-paying mines in the Juneau 
area were in this unit.

87

View straight south over lake 1800+ to 
Peak 3679. Valley in right distance holds 
Lake 1160, draining into Taku Harbor.
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57

Peak 5000+ on the Slocum Valley-Crater 
Lake divide. This high ridge is in the Speel 
River Pluton, the same resistant granitics that form 
the spectacular backdrop to the entire Juneau Gold 
Belt: the Mendenhall Towers, the cliffs at Jaw Point 
in Taku Inlet, Icefall Lake perched above a vertical 
wall in Tracy Arm, and austere Northface Lake in 
the tonalite cirque south of Sweetheart Lake.   

View north to Lake 1921 in a mellower, 
southwest-facing cirque that drains into 

Slocum Valley. 
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94

View south over Taku Lake and 
Harbor. The lake is only about 300 
feet above sea level and has an unassisted 
sockeye run. The powerline corridor comes 
in on the right from Slocum Inlet, then heads 
straight away into the left distance. Rounded 
highlands on the right are mid-Cretaceous 
pluton, same rock type as Grand Island.

View southwest across Slocum
Inlet, with Grand Island and 
Admiralty in the right distance.
Green-tan contrasts in the estuary 
indicate about 50:50 split between 
sedge low marsh and grass high 
marsh. Transmission-line tower in 
lower left.  
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47

44

View north up Taku Inlet. Granitic cliffs at Jaw Point 
in far distance. Greely Point in mid distance. Long-
existing part of the powerline corridor in foreground 
is “greened” by brush. Near Greely Point, the newer 
branch to the Dorothy power plant (inset) appears 
more denuded of vegetation.. 

View NE over Points Salisbury and Bishop to Cooper and Jaw Points in Taku Inlet. Outlets of 
Grindstone and Rhine Creeks build gentle, south-facing beaches that were the site of a Taku 
village in the early mining days. Smooth-textured forest indicates severe wind exposure.
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PROJECT CIRCUMNAVIGATION
At a little before 5:30, right on cue, Ward Air pilot Avery 
arrived to pluck us off the Comstock Creek delta. Board-
ing, he asked if we wanted to see anything in particular 

05

on the way out. I have excellent photo-coverage of 
the lake and Gilbert Cove, but Koren reminded me 
I’d wanted to fly over the pass from Gilbert Bay 
to William’s Cove. This was definitely not “on the 
way home” to Juneau, and I was sheepish about 

Schroeder Creek delta
and the gravel beach
to the left are devoid 
of carbonate rocks,
as far as we could tell 
on  0717. No calcicoles, 
apparently. I’d consid-
ered columbine a lime-
lover but it looked happy 
on the pure granitic 
substrate.

Red line is GPSed flight path; red and 
yellow dots are photopoints linked 

in Robogeo. Only photos included in 
journal below are numbered.
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suggesting such a detour. But Avery grinned and said 
“do I look like a guy who’s racing to a dinner date?” 

Strictly speaking, the Gilbert-Williams pass is not 
within the project footprint. Still, in a larger geograph-
ic context, understanding habitats there adds a useful 
perspective on wildlife movements through Sweet-
heart estuary, and even the proposed transmission-line 
corridor on Snettisham Peninsula (for example, see 
moose comments, p 25, & Summary of this journal).

What I didn’t anticipate, in agreeing to this over-
flight, was the roundabout way Avery would choose 
to deliver us to the pass! I guess to a high-speed aeri-
alist, “out of the way” is a parochial concept. To our 
amazement, he flew us in a 35-mile oval, first heading 
up-lake, then swinging  8 miles down an unnamed 
south-running stream I’ve called “D7 Creek” (for esti-
mated average bushwacking difficulty in this scenic 
but forbidding valley). At its mouth, D7 Creek falls 
into Tracy Arm, where we turned westward over sheer 
Tertiary tonalite (Tktf).

Checking the time stamps on my photos, our 
D7-Tracy-Williams-Gilbert detour took about 12 
minutes (averaging 3 miles per minute, or ~180 mph). 
What an awesome array of landscapes to see in about 
as long as it takes to measure the distance in arcmap, 
and write these 2 paragraphs.

On the 17th, I broke my Nikon DSLR lens in a fall, 
so the idea of a strategic but camera-less flight was 
pretty traumatic for me. Koren came to the rescue by 
claiming she was too groggy and nauseous (headache 
medicine) to concentrate on photography, and that I 
should take her little Canon Powershot. She ended up 
shooting almost continuously out the left side of the 
plane with her iPhone. Comparing the aerial obliques 
from my flight home to those I took with my DSLR 
on the way down, a week ago, the latter are obviously 
brighter and sharper. Not a bad performance today, 
though, for a camera you can drop into a shirt pocket. 
Plane windows seemed more smudged than on the 
flight down (0714) when they were freshly washed.

As with ground-based survey photos, I linked the 
aerial obliques to my Rino track. It was a good thing 
I decided to turn it on in the plane because it would 
have taken me forever to figure out our route. Later, 
at home, trying to link the Canon photos to the Rino 
track, I discovered a 30-second discrepancy between 
the camera and GPS. That’s not a big deal on the 
ground, bushwacking at usually <1 mph. But in the 
plane, 30 seconds caused a positional error of about 
2000 feet. I failed repeatedly to adjust the time stamp 
within Robogeo, but finally succeeded by globally 
adding 30 seconds to EXIF times in ACDC.

05

Wishbone Delta from our 
climbing Cessna 206. We 
visited the complex array 
of wetlands and other 
habitats in this oblique 
3 times: on 0715, 0716 
and 0719.

text continues in 3 pages
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13

Yosemite-style valley walls 
(Eocene granodiorite, Tgdp) may 
explain lack of mountain goats 

(so far, at least) in Sweetheart 
Lake watershed. More goat 

comments in Summary section.

11

String of fens we explored 0717. I’ve 
added an eyeballed approximation of: 
1) our GPS track; 2) area potentially 

covered by elevated lake level .
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16

Tiny cirque lake 
in 2000-ft valley 
NE of Upper 
Sweetheart Lake. 
Moraine-dammed 
lake & wetlands? 
I’ll bet
habitat here
resembles 
Juneau’s Granite 
Basin.

Koren’s shot of Boulderfield Creek from the left side of the 
plane. As on the delta-spanning landslide for which we 
named the creek, a smaller outward bulge in the otherwise 
straight-ahead creek reflects an ancient boulder deposit 
from the Tertiary granodiorite slopes above. Darkest and 
largest of the conifers are spruce. Yellow-green conifers are 
old-growth hemlocks,  

k02

Next page shows position of this scene on an orthophoto. 
The bulge lies just upstream of 3 fish barriers identifed in 
the 2012 Flory report. Although an 85-foot projected rise 

in lake level might get fish over the first of these barriers, 
they’ll probably never access this reach. 
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k11

View WNW over Lake 751 
through Connectivity Pass 

to Whiting River in distance. 
In theory, this should be 
an important corridor for 

large mobile mammals 
(moose, bear, wolf) as 

well as songbirds. But in 
spite of this ~d4 connec-

tion to population sources, 
we found exceptionally low  

use of Sweetheart Lake 
by mammals other than 

beaver & Keen’s mouse. 
Our visits have been too 

late for songbird detection, 
except for a few late-singing 

species.
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17

Here we turned hard right (south) into the head-
waters of “D7 Creek.” At 1000 feet elevation, 
snow still lingered below slide zones, and conifers 
were pretty beleaguered looking.

USGS types this as PzZym: Paleozoic and 
Precambrian marble, interlayered with schist and 
slate. Marbles may have been reefoid limestones.

After linking all my oblique aerials (red dots on 
accompanying flight-line maps), I checked out the 
ones Koren shot with her iPhone. On average, they 
were even better! So I linked them to the GPS track as 
well (the iPhone required a 10-second adjustment to 
sync with the Rino). In this annotated series, Koren’s 

shots are numbered beginning with a “k.” Recall, for 
orientation purposes, that all of Koren photo’s face left 
from the flight line, and all of mine face right. On the 
flight indices, Koren’s photopoints are yellow. 

The first photos taken as we lifted off from the lake 
text continues in 5 pages

k15

NE trib of Boulderfield Creek. Three principle 
tribs converge south of Lake 751. This is the 
largest, in a continuation of the same NE-SW-
trending fault valley that holds the merged 
lower channel. Steep alder slides dominate the 
channel, leaving little room for mature spruce 
on alluvium (darkest green). Foreground is 
mosaic of hemlock old-growth and peatland. 
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23

About 2 miles north of where it plunges into Tracy Arm, D7 Creek is 
wide, braided, and turbid, having picked up flow from 7 tribs from 

high-valley glaciers draining the same icefield plateau that feeds 
North Sawyer Glacier at the head of Tracy. 

24

I never got a shot of D7’s mouth, but from this 
angle it appears to step down to Tracy through 

a waterfall. That’s typical of glacial fiords 
where trunk valleys were gouged deeper than 

tributaries by more massive ice flow, producing 
“hanging valleys.”
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29

Tracy Arm’s market repu-
tation is “poor-mans 
Glacier Bay.” Granted, 
they both have world-
class scenery, but to a 
naturalist, there’s other-
wise little similarity. Domi-
nated by sheer granitic 
walls, this, like Sweet-
heart Lake, is a wildlife 
“cold spot,” at least in 
terms of productivity. Visi-
tors may overlook that 
fact because of highly 
observable mountain 
goats, harbor seals and 
cliff-nesting pigeon guil-
lemots. What attracts 
these species to the Arm 
is not food production (in 
ecologists’ terms, biomass 
yield per acre) but refuge: 
predator-free cliffs and 
icebergs. Goats, seals 
and alcids are so safe in 
these sterile fortresses 
that they learn to ignore 
the rumbling tour ships, 
allowing affordable 
camera close-ups.   
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k30

k40

Turning from D7 
valley into Tracy 
Arm, Koren shot 
this view south-

eastward. In 
center distance, 

Tracy hooks 
left toward the 
Sawyer Glacier 

country.

This unnamed point 
lies right on the border 
of CBJ land, shown on 

the following topo-map 
flight index. Dark green 

conifers are spruce; 
yellow-green trees on 

the point are mostly 
hemlock old growth, 
proving this part of 
Tracy was not over-
ridden by neoglacial 

advance. 
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32

The tonalite “knee” of peak of peak 3812 (topo below) was isolated 
by south-facing valley glaciers (since vanished) coming off the divide 
with future Sweetheart Lake. Both of these streams form waterfalls 

at their junctions with Tracy Arm—the hanging valley effect that 
makes glaciated granitics so fishless. The stream on the left heads in 
a 3300-foot pass connecting to “Northface Lake,” one of 2 principle 
sources for Sweetheart’s Alder Creek. If there’s a mountain goat 

population anywhere in this scene, individuals must at times use the 
Sweetheart Lake watershed.  
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34

35

Flourescent blue
water tinted by suspended
glacial silt. Extremely steep shoreline
forbidding to mammals and kayakers but 
ideal for nesting guillemots.

At the dogleg in Tracy Arm, this NW-facing view shows the divide with Lower 
Sweetheart Lake watershed. Compare with preceding bedrock map; steep 
granitics (Tktf) on right transition to mellower banded metamorphics
(Pzgm) on left. Bergs in photos 35 & 34 drifted down from North & 
South Sawyer Glaciers. 
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44

View NE over curving recessional 
moraines and inter-morainal ponds 

to the head of William’s Cove in right 
distance. These ponds are stable, as 
indicated by lack of flood-killed coni-

fers on margins. Green lines spanning 
largest foreground pond are beaver 

dams—probably representing a multi-
generational effort. Orange coloration 

of background  indicates deep peat 
deposits, millennia old, confirming 
these are not neoglacial moraines.

k43

Compare Koren’s NW-facing view to the shot 
above. Dead trees indicate much more dynamic 

water-level fluctuations. Fine branches on many of 
these spruces indicate relatively recent mortality.
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included some of the terrain we ground-truthed, this 
year and last September. Then, starting with photo 
13, on the wall below Upper Sweetheart Lake, I’ve 
selected a dozen or so images with stories (however 
“peripheral”) to tell about the geographic context of 
the hydro proposal.

The vegetation, fish and wildlife of Sweetheart 
Lake basin are “boxed in” by Whiting River lowlands 
(north), D7 Creek valley (east), Tracy Arm (south), 
and the Gilbert-Williams pass (west). Each has a role 

in “connecting” or “barricading” the project area. The 
Whiting is conduit for flora and fauna from interior 
Canada, especially through Connectivity Lakes Pass, 
at 751 feet only a couple hundred feet higher than 
Lower Sweetheart Lake (k11).  D7 Creek (17, 23, 24) 
forms the back door to our lake basin. Moose would 
thrive here in the summer, but founder in deep snows 
of winter. As a “source” habitat for Sweetheart coloni-
zation, D7 Creek is probably a bust. 

Tracy Arm has famous mountain goat viewing. 

text continues in 5 pages

I’ve never seen
a glaciologist’s
interpretation of
pre-Neoglacial ice 
advances in Tracy
Arm. Here’s my 
speculation, based on
landforms in Williams
Cove, and tree ages
observed in Holkam Bay
and Tracy Arm. More 
thoughts on glacial history
follow in text.
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50

52

In the 2011 journal, a side-
bar on Gilbert-Williams pass 
gives historical comparison 
(1948 vs 2006) showing 
huge increase in beaver 
ponds. Since the pass has 
“always” been conducive 
to beaver, it suggests they 
were trapped out in the 
early 1900s. Compare 
abundant flood-killed coni-
fers here on the outwash 
plain to photo 44 in the 
moraines.  

Transition from 
recent beaver work-
ings to an extensive 
mature peatland, 
possibly on clay I 
observed here in 
1994. Beaver dam in 
upper right quadrant  
backwaters stream 
not mapped on USFS 
layer, following.



richard.carstensen@gmail.com  107

GPS flight line and photopoints on 
rectified 2006 imagery. Terrain rises 

very gradually to the right. Four habi-
tat zones are keyed to elevation and 

percent fines in substrate. 

k51

Transition from uplift parkland on left (young spruce 
on rebounding former tideland), to salt marsh on right. 

Creek 5 is the yazoo channel that hugs the southwest 
side of Gilbert-Williams pass. Sitka alder and/or willow 

has colonized raw sediment on point bars in foreground.    
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Are there goats just over the ridge from Sweetheart 
Lake?

As for Gilbert-Williams pass (47, 52, 54, k43, 
k51, k53, plus map of Younger Dryas advance), this 
is the standout fish and wildlife habitat of the “near-
project-area.” Even the Whiting bottomlands may 
not measure up in terms of acreage of spectacularly 
productive lowlands. Beaver are a keystone species. 
Although their created habitats appear to be underuti-
lized by fish and wildlife around Sweetheart Lake, I’d 
be shocked if they didn’t prove extremely important in 
the Gilbert-Williams pass. See also the maze of bear 
tracks from intensive sedge-grazing in Gilbert Bay’s 
largest salt marsh (k53). 

Of course, in terms of connectivity to a profoundly 
different ecoregion for fish, birds and large, mobile 
mammals (boreal BC), the Whiting bottomland is 
more important.  

Hmmm. . . If we ever again fly out of the Sweet-
heart with an obliging pilot, we should check out the 
Whiting River corridor. Better get a new lens, though, 
for my trusty Nikon DSLR.

More thoughts on connectivity follow at end of the 
Summary section.

As for the glacial origins of Gilbert-Williams 
Pass, the preceding speculative map gives one inter-
pretation. Northward-arching moraines in the head 
of Williams Cove indicate a glacier coming from 
the Tracy side, rather than through Gilbert Bay. 
No doubt the pass was scoured from the north at 
peak of Wisconsin Glaciation, when all of Stephens 
Passage was filled with southward-moving ice. This 
supports the hypothesis of a Younger Dryas-aged 
glacial re-advance, that filled Tracy Arm and spilled 
over slightly into the Williams-Gilbert lowlands. The 
elevation and conformation of the Williams Cove 
moraines fit nicely when connected to the submarine 
bar at the mouth of Holkam Bay. Those shallows 
are notorious among mariners, but the cause of deep 
marine upwellings that concentrate alcids and other 
seabirds, as well as seals and crab, all eventually to 
sustain the S’awdáan Kwáan, whose principle village 
was on the moraine where it attaches to the uplands 
near Sumdum Glacier.

54

Back edge of salt marsh is exceptionally well endowed with lagoons. Darker, denser stands at 
the high tide line are spruces on uplift surfaces (raised by glacial rebound). Brightest greens 
are lush uplift meadow; paler greens are peatland on slightly higher ground.   
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k53

Bear tracks criss-cross the Lyngbye sedge marsh. Throughout most of the Tongass, mid-July is a 
period of wide dispersal for brown and black bear—well after the peak of sedge grazing and just 

before congregation on salmon streams. I’m not sure to what degree these trails are “remnants” 
from more intense activity in May and June, or whether it indicates bears actively staging, 0719, 

in anticipation of salmon. Well removed from the sockeye fishery at Sweetheart estuary, this area 
probably attracts the more wary bears, who are uncomfortable around humans.

If my interpretation is correct, the Williams Cove 
moraines are geologically significant. Ancient subma-
rine moraines abound throughout the Archipelago. 
But pre-Neoglacial moraines are rare on land. Juneau 
geologists have suggested an early Holocene moraine 
extending from Outer Point to Point Louisa. 
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PROJECT CIRCUMNAVIGATION
At a little before 5:30, right on cue, Ward Air pilot Avery 
arrived to pluck us off the Comstock Creek delta. Board-
ing, he asked if we wanted to see anything in particular 


05


on the way out. I have excellent photo-coverage of 
the lake and Gilbert Cove, but Koren reminded me 
I’d wanted to fly over the pass from Gilbert Bay 
to William’s Cove. This was definitely not “on the 
way home” to Juneau, and I was sheepish about 


Schroeder Creek delta
and the gravel beach
to the left are devoid 
of carbonate rocks,
as far as we could tell 
on  0717. No calcicoles, 
apparently. I’d consid-
ered columbine a lime-
lover but it looked happy 
on the pure granitic 
substrate.


Red line is GPSed flight path; red and 
yellow dots are photopoints linked 


in Robogeo. Only photos included in 
journal below are numbered.
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suggesting such a detour. But Avery grinned and said 
“do I look like a guy who’s racing to a dinner date?” 


Strictly speaking, the Gilbert-Williams pass is not 
within the project footprint. Still, in a larger geograph-
ic context, understanding habitats there adds a useful 
perspective on wildlife movements through Sweet-
heart estuary, and even the proposed transmission-line 
corridor on Snettisham Peninsula (for example, see 
moose comments, p 25, & Summary of this journal).


What I didn’t anticipate, in agreeing to this over-
flight, was the roundabout way Avery would choose 
to deliver us to the pass! I guess to a high-speed aeri-
alist, “out of the way” is a parochial concept. To our 
amazement, he flew us in a 35-mile oval, first heading 
up-lake, then swinging  8 miles down an unnamed 
south-running stream I’ve called “D7 Creek” (for esti-
mated average bushwacking difficulty in this scenic 
but forbidding valley). At its mouth, D7 Creek falls 
into Tracy Arm, where we turned westward over sheer 
Tertiary tonalite (Tktf).


Checking the time stamps on my photos, our 
D7-Tracy-Williams-Gilbert detour took about 12 
minutes (averaging 3 miles per minute, or ~180 mph). 
What an awesome array of landscapes to see in about 
as long as it takes to measure the distance in arcmap, 
and write these 2 paragraphs.


On the 17th, I broke my Nikon DSLR lens in a fall, 
so the idea of a strategic but camera-less flight was 
pretty traumatic for me. Koren came to the rescue by 
claiming she was too groggy and nauseous (headache 
medicine) to concentrate on photography, and that I 
should take her little Canon Powershot. She ended up 
shooting almost continuously out the left side of the 
plane with her iPhone. Comparing the aerial obliques 
from my flight home to those I took with my DSLR 
on the way down, a week ago, the latter are obviously 
brighter and sharper. Not a bad performance today, 
though, for a camera you can drop into a shirt pocket. 
Plane windows seemed more smudged than on the 
flight down (0714) when they were freshly washed.


As with ground-based survey photos, I linked the 
aerial obliques to my Rino track. It was a good thing 
I decided to turn it on in the plane because it would 
have taken me forever to figure out our route. Later, 
at home, trying to link the Canon photos to the Rino 
track, I discovered a 30-second discrepancy between 
the camera and GPS. That’s not a big deal on the 
ground, bushwacking at usually <1 mph. But in the 
plane, 30 seconds caused a positional error of about 
2000 feet. I failed repeatedly to adjust the time stamp 
within Robogeo, but finally succeeded by globally 
adding 30 seconds to EXIF times in ACDC.


05


Wishbone Delta from our 
climbing Cessna 206. We 
visited the complex array 
of wetlands and other 
habitats in this oblique 
3 times: on 0715, 0716 
and 0719.


text continues in 3 pages
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13


Yosemite-style valley walls 
(Eocene granodiorite, Tgdp) may 
explain lack of mountain goats 


(so far, at least) in Sweetheart 
Lake watershed. More goat 


comments in Summary section.


11


String of fens we explored 0717. I’ve 
added an eyeballed approximation of: 
1) our GPS track; 2) area potentially 


covered by elevated lake level .
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16


Tiny cirque lake 
in 2000-ft valley 
NE of Upper 
Sweetheart Lake. 
Moraine-dammed 
lake & wetlands? 
I’ll bet
habitat here
resembles 
Juneau’s Granite 
Basin.


Koren’s shot of Boulderfield Creek from the left side of the 
plane. As on the delta-spanning landslide for which we 
named the creek, a smaller outward bulge in the otherwise 
straight-ahead creek reflects an ancient boulder deposit 
from the Tertiary granodiorite slopes above. Darkest and 
largest of the conifers are spruce. Yellow-green conifers are 
old-growth hemlocks,  


k02


Next page shows position of this scene on an orthophoto. 
The bulge lies just upstream of 3 fish barriers identifed in 
the 2012 Flory report. Although an 85-foot projected rise 


in lake level might get fish over the first of these barriers, 
they’ll probably never access this reach. 
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k11


View WNW over Lake 751 
through Connectivity Pass 


to Whiting River in distance. 
In theory, this should be 
an important corridor for 


large mobile mammals 
(moose, bear, wolf) as 


well as songbirds. But in 
spite of this ~d4 connec-


tion to population sources, 
we found exceptionally low  


use of Sweetheart Lake 
by mammals other than 


beaver & Keen’s mouse. 
Our visits have been too 


late for songbird detection, 
except for a few late-singing 


species.
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17


Here we turned hard right (south) into the head-
waters of “D7 Creek.” At 1000 feet elevation, 
snow still lingered below slide zones, and conifers 
were pretty beleaguered looking.


USGS types this as PzZym: Paleozoic and 
Precambrian marble, interlayered with schist and 
slate. Marbles may have been reefoid limestones.


After linking all my oblique aerials (red dots on 
accompanying flight-line maps), I checked out the 
ones Koren shot with her iPhone. On average, they 
were even better! So I linked them to the GPS track as 
well (the iPhone required a 10-second adjustment to 
sync with the Rino). In this annotated series, Koren’s 


shots are numbered beginning with a “k.” Recall, for 
orientation purposes, that all of Koren photo’s face left 
from the flight line, and all of mine face right. On the 
flight indices, Koren’s photopoints are yellow. 


The first photos taken as we lifted off from the lake 
text continues in 5 pages


k15


NE trib of Boulderfield Creek. Three principle 
tribs converge south of Lake 751. This is the 
largest, in a continuation of the same NE-SW-
trending fault valley that holds the merged 
lower channel. Steep alder slides dominate the 
channel, leaving little room for mature spruce 
on alluvium (darkest green). Foreground is 
mosaic of hemlock old-growth and peatland. 
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23


About 2 miles north of where it plunges into Tracy Arm, D7 Creek is 
wide, braided, and turbid, having picked up flow from 7 tribs from 


high-valley glaciers draining the same icefield plateau that feeds 
North Sawyer Glacier at the head of Tracy. 


24


I never got a shot of D7’s mouth, but from this 
angle it appears to step down to Tracy through 


a waterfall. That’s typical of glacial fiords 
where trunk valleys were gouged deeper than 


tributaries by more massive ice flow, producing 
“hanging valleys.”
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29


Tracy Arm’s market repu-
tation is “poor-mans 
Glacier Bay.” Granted, 
they both have world-
class scenery, but to a 
naturalist, there’s other-
wise little similarity. Domi-
nated by sheer granitic 
walls, this, like Sweet-
heart Lake, is a wildlife 
“cold spot,” at least in 
terms of productivity. Visi-
tors may overlook that 
fact because of highly 
observable mountain 
goats, harbor seals and 
cliff-nesting pigeon guil-
lemots. What attracts 
these species to the Arm 
is not food production (in 
ecologists’ terms, biomass 
yield per acre) but refuge: 
predator-free cliffs and 
icebergs. Goats, seals 
and alcids are so safe in 
these sterile fortresses 
that they learn to ignore 
the rumbling tour ships, 
allowing affordable 
camera close-ups.   
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k30


k40


Turning from D7 
valley into Tracy 
Arm, Koren shot 
this view south-


eastward. In 
center distance, 


Tracy hooks 
left toward the 
Sawyer Glacier 


country.


This unnamed point 
lies right on the border 
of CBJ land, shown on 


the following topo-map 
flight index. Dark green 


conifers are spruce; 
yellow-green trees on 


the point are mostly 
hemlock old growth, 
proving this part of 
Tracy was not over-
ridden by neoglacial 


advance. 
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32


The tonalite “knee” of peak of peak 3812 (topo below) was isolated 
by south-facing valley glaciers (since vanished) coming off the divide 
with future Sweetheart Lake. Both of these streams form waterfalls 


at their junctions with Tracy Arm—the hanging valley effect that 
makes glaciated granitics so fishless. The stream on the left heads in 
a 3300-foot pass connecting to “Northface Lake,” one of 2 principle 
sources for Sweetheart’s Alder Creek. If there’s a mountain goat 


population anywhere in this scene, individuals must at times use the 
Sweetheart Lake watershed.  
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34


35


Flourescent blue
water tinted by suspended
glacial silt. Extremely steep shoreline
forbidding to mammals and kayakers but 
ideal for nesting guillemots.


At the dogleg in Tracy Arm, this NW-facing view shows the divide with Lower 
Sweetheart Lake watershed. Compare with preceding bedrock map; steep 
granitics (Tktf) on right transition to mellower banded metamorphics
(Pzgm) on left. Bergs in photos 35 & 34 drifted down from North & 
South Sawyer Glaciers. 
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44


View NE over curving recessional 
moraines and inter-morainal ponds 


to the head of William’s Cove in right 
distance. These ponds are stable, as 
indicated by lack of flood-killed coni-


fers on margins. Green lines spanning 
largest foreground pond are beaver 


dams—probably representing a multi-
generational effort. Orange coloration 


of background  indicates deep peat 
deposits, millennia old, confirming 
these are not neoglacial moraines.


k43


Compare Koren’s NW-facing view to the shot 
above. Dead trees indicate much more dynamic 


water-level fluctuations. Fine branches on many of 
these spruces indicate relatively recent mortality.
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included some of the terrain we ground-truthed, this 
year and last September. Then, starting with photo 
13, on the wall below Upper Sweetheart Lake, I’ve 
selected a dozen or so images with stories (however 
“peripheral”) to tell about the geographic context of 
the hydro proposal.


The vegetation, fish and wildlife of Sweetheart 
Lake basin are “boxed in” by Whiting River lowlands 
(north), D7 Creek valley (east), Tracy Arm (south), 
and the Gilbert-Williams pass (west). Each has a role 


in “connecting” or “barricading” the project area. The 
Whiting is conduit for flora and fauna from interior 
Canada, especially through Connectivity Lakes Pass, 
at 751 feet only a couple hundred feet higher than 
Lower Sweetheart Lake (k11).  D7 Creek (17, 23, 24) 
forms the back door to our lake basin. Moose would 
thrive here in the summer, but founder in deep snows 
of winter. As a “source” habitat for Sweetheart coloni-
zation, D7 Creek is probably a bust. 


Tracy Arm has famous mountain goat viewing. 


text continues in 5 pages


I’ve never seen
a glaciologist’s
interpretation of
pre-Neoglacial ice 
advances in Tracy
Arm. Here’s my 
speculation, based on
landforms in Williams
Cove, and tree ages
observed in Holkam Bay
and Tracy Arm. More 
thoughts on glacial history
follow in text.
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52


In the 2011 journal, a side-
bar on Gilbert-Williams pass 
gives historical comparison 
(1948 vs 2006) showing 
huge increase in beaver 
ponds. Since the pass has 
“always” been conducive 
to beaver, it suggests they 
were trapped out in the 
early 1900s. Compare 
abundant flood-killed coni-
fers here on the outwash 
plain to photo 44 in the 
moraines.  


Transition from 
recent beaver work-
ings to an extensive 
mature peatland, 
possibly on clay I 
observed here in 
1994. Beaver dam in 
upper right quadrant  
backwaters stream 
not mapped on USFS 
layer, following.
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GPS flight line and photopoints on 
rectified 2006 imagery. Terrain rises 


very gradually to the right. Four habi-
tat zones are keyed to elevation and 


percent fines in substrate. 


k51


Transition from uplift parkland on left (young spruce 
on rebounding former tideland), to salt marsh on right. 


Creek 5 is the yazoo channel that hugs the southwest 
side of Gilbert-Williams pass. Sitka alder and/or willow 


has colonized raw sediment on point bars in foreground.    
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Are there goats just over the ridge from Sweetheart 
Lake?


As for Gilbert-Williams pass (47, 52, 54, k43, 
k51, k53, plus map of Younger Dryas advance), this 
is the standout fish and wildlife habitat of the “near-
project-area.” Even the Whiting bottomlands may 
not measure up in terms of acreage of spectacularly 
productive lowlands. Beaver are a keystone species. 
Although their created habitats appear to be underuti-
lized by fish and wildlife around Sweetheart Lake, I’d 
be shocked if they didn’t prove extremely important in 
the Gilbert-Williams pass. See also the maze of bear 
tracks from intensive sedge-grazing in Gilbert Bay’s 
largest salt marsh (k53). 


Of course, in terms of connectivity to a profoundly 
different ecoregion for fish, birds and large, mobile 
mammals (boreal BC), the Whiting bottomland is 
more important.  


Hmmm. . . If we ever again fly out of the Sweet-
heart with an obliging pilot, we should check out the 
Whiting River corridor. Better get a new lens, though, 
for my trusty Nikon DSLR.


More thoughts on connectivity follow at end of the 
Summary section.


As for the glacial origins of Gilbert-Williams 
Pass, the preceding speculative map gives one inter-
pretation. Northward-arching moraines in the head 
of Williams Cove indicate a glacier coming from 
the Tracy side, rather than through Gilbert Bay. 
No doubt the pass was scoured from the north at 
peak of Wisconsin Glaciation, when all of Stephens 
Passage was filled with southward-moving ice. This 
supports the hypothesis of a Younger Dryas-aged 
glacial re-advance, that filled Tracy Arm and spilled 
over slightly into the Williams-Gilbert lowlands. The 
elevation and conformation of the Williams Cove 
moraines fit nicely when connected to the submarine 
bar at the mouth of Holkam Bay. Those shallows 
are notorious among mariners, but the cause of deep 
marine upwellings that concentrate alcids and other 
seabirds, as well as seals and crab, all eventually to 
sustain the S’awdáan Kwáan, whose principle village 
was on the moraine where it attaches to the uplands 
near Sumdum Glacier.


54


Back edge of salt marsh is exceptionally well endowed with lagoons. Darker, denser stands at 
the high tide line are spruces on uplift surfaces (raised by glacial rebound). Brightest greens 
are lush uplift meadow; paler greens are peatland on slightly higher ground.   
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k53


Bear tracks criss-cross the Lyngbye sedge marsh. Throughout most of the Tongass, mid-July is a 
period of wide dispersal for brown and black bear—well after the peak of sedge grazing and just 


before congregation on salmon streams. I’m not sure to what degree these trails are “remnants” 
from more intense activity in May and June, or whether it indicates bears actively staging, 0719, 


in anticipation of salmon. Well removed from the sockeye fishery at Sweetheart estuary, this area 
probably attracts the more wary bears, who are uncomfortable around humans.


If my interpretation is correct, the Williams Cove 
moraines are geologically significant. Ancient subma-
rine moraines abound throughout the Archipelago. 
But pre-Neoglacial moraines are rare on land. Juneau 
geologists have suggested an early Holocene moraine 
extending from Outer Point to Point Louisa. 





