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In the early years of Discovery Southeast (when we 
were still called Discovery Foundation), Greg Strev-
eler, Cathy Pohl and I—along with a rotating team of 
naturalists and agency specialists—offered an exten-
sive series of teacher workshops under a Dwight D. 
Eisenhower Mathematics and Science Education 
grant, administered by the Alaska Department of 
Education. 

Some workshops were on natural history 
subjects—geology, tracking, birds, etc.—but the 
majority were about specific places—especially the 
terrain a teacher or Discovery naturalist could quickly 
reach on foot from a public school with their students. 

This report contains background and supplemen-
tary materials for the latter type of site-interpretation 
workshops—Nature near the schools. We began 
workshops in CBJ 1 and then took them 'on the road' 
(marine highway actually) to 5 other communities in 
northern and central Southeast Alaska.

Another 'deliverable'' from what we called the 
"Eisenhauer series" was a textbook of sorts, created 
as a course handout for the Discovery workshop 
series.  This is available as a separate document 
from JuneauNature, titled  A Naturalist’s look at 
Southeast Alaska,  

 Looking back from the perspective of 20 years, it’s 

1  In the early 1990s, Thunder Mountain High School, Riverbend 
Elementary, and Dzantik’i Heeni Middle School didn’t yet exist.  Five 
workshops were given in Juneau, in some cases combining schools 
that were geographically very close together, such as Floyd Dryden & 
Glacier Valley, and the 3 downtown schools.

amazing to reflect upon subsequent technological 
advances in the ways we collect, synthesize and 
share information. In some ways, those advances 
have made certain elements of our old workshop 
offerings seem amusingly antiquated.

However!  As I sift through the material in 
these dusty 3-ring binders, sorting stuff into trash-
can and keeper-folders, it’s equally gratifying to 
reflect upon what hasn’t changed in 20 years: the 
value of boots on the ground, fingers in the mud, 
close attention to our back yards. These timeless 
pursuits came to define Discovery Southeast as a 
handful of Juneau outdoorspeople conceived the 
organization in the late 1980s. And while techno-
logical presentation may evolve, the role of the 
naturalist hasn’t changed a lot since Thoreau. 

As long as Discovery exists, we will be about 
getting kids outside, building a communal 
relationship to the land. When Ipads seem as 
old-fashioned as 35-mm slides, our naturalists (I 
hope!) will still be bushwacking behind the school 
you once attended, or teach at, or send your 
children or grandchildren to. I hope you’ll join us, 
today and tomorrow.   

In 1992 and 93, Greg and I took the school-site-
oriented teacher workshops ‘on the road,’ visit-
ing 5 communities of northern and central LingÍt 
AanÍ—Haines, Hoonah, Angoon, Sitka and Peters-
burg—also under Discovery’s Eisenhauer Math & 
Science funding. Materials from these workshops 
are titled Nature near the schools: Northern Lingit 
Aani also downloadable from Juneau Nature. 

http://juneaunature.discoverysoutheast.org/content_item/a-naturalists-look-at-southeast-alaska/
http://juneaunature.discoverysoutheast.org/content_item/a-naturalists-look-at-southeast-alaska/
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Back in the predigital age—early 1990s—we 
submitted these materials to each school’s 
librarian in the form of a 3-ring binder, with print-
ed text, maps and graphics, along with 35mm 
slide pages, color stereogram sheets in sets of 
15, and a stereoscope for 3D viewing. Today of 
course, it’s much easier to distribute in the form 
of pdfs and powerpoints. Those slideshows for 
each school are downloadable separately from 
JuneauNature. 

For Fall, 2020, I'm setting up a  Schools of 
Áak’w &T’aakú Aaní  section in JuneauNature 
that will host these 'historic' materials, as well 
as more current resources for each school 
and its surroundings quickly reachable on foot. 
These places are Discovery Southeast's most 
treasured lands, where thousands of kids for 32 
years (and counting) have bonded with nature, 
beginning their lifetime study of the wildest 
remaining classroom in North American—the 
northwestern rainforest archipelago.

Materials from the "Eisenhower workshops' 
will be served as pdfs/pptx. This is a work in 
progress as of fall, 2020, and only blue-linked 
items are downloadable:

● This overview/supplement
● A naturalist's look at SE Alaska
● CBJ-schools site-workshop packages
● N-SE-AK schools site-workshop packages
● Stereogram pages
● Powerpoints and scripts  
 

Your Discovery notebook 1

Our hope in offering these natural history classes 
and site interpretation workshops is to increase 
teachers’ interest and expertise in the local environ-
ment. What landforms underlie and surround your 
school? What mammal tracks will you find in snow 
during a one-hour class outing from the building? 
What array of natural communi-
ties can you find near the school, 
and how have they responded to 
substrate and disturbance? How do 
the plants ensure that their seeds 
will reach the sites to which they’re 
best adapted? What birds can be 
heard singing in spring from the 
school playground? And finally, 
how can these questions be asked 
of students in the Juneau or other 

1  PS 2020: "Notebook" in this title refers to 
3-ring notebooks full of materials we submitted to 
each school’s librarian, with printed site histories, 
scripts, work&cribsheets, maps and graphics, 
along with 35mm slide pages, color stereogram 
sheets in sets of 15, and a stereoscope for 
3D viewing. Back in the predigital age—early 
1990s—"analog" didn't mean what it does today: 
Every 'deliverable' could be held in your hand. Today of course, it’s 
much easier to distribute most of this stuff in the form of pdfs and 
powerpoints. Those slideshows for each school are downloadable 
separately from JuneauNature. 

I’ve made minor editorial changes to the original text of these 
worksheets, scripts, etc. But for the most part they're best read as 
20-year-old historical documents.

Southeast School Districts? What are the effective 
ways of studying nature in the field and classroom? 
If our natural history series and this notebook give 
you resources, ideas, confidence, and especially 
inspiration, our hopes will be fulfilled.

This notebook contains class notes, articles, 
reference materials, worksheets, slideshows, maps, 

and stereo (3-D) aerial photog-
raphy. Much of the material was 
created for the series entitled 
Teaching the Natural Historv of 
Southeast Alaska. We’ve also 
included material developed 
by me (RC), Greg Streveler 
and Catherine Pohl for other 
projects.

Teaching the Natural History 
of Southeast Alaska is a collab-
orative effort between Discov-
ery Foundation, 2 Juneau School 
District, and University of 
Alaska Southeast.

You may copy any of the 
art, photos, maps or written 
materials in this notebook for 

class and field use. Some worksheets are written 

2  PS RC 2012:  DF was since renamed Discovery Southeast. 
Henceforth in this document, I’ve replaced DF with our current name, 
or—to avoid confusion—shortened it to our frequent nickname, 
“Discovery.” 

http://juneaunature.discoverysoutheast.org/category/places/juneau-watersheds/schools/
http://juneaunature.discoverysoutheast.org/category/places/juneau-watersheds/schools/
http://juneaunature.discoverysoutheast.org/content_item/nature-near-cbj-schools-1990-93/
http://juneaunature.discoverysoutheast.org/content_item/a-naturalists-look-at-southeast-alaska/
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2012 map update When we gave teacher workshops in 
the early 1990s, Thunder Mountain High School, Riverbend 
Elementary, and Dzantik’i Heeni Middle School didn’t yet 
exist.  Five workshops were given in Juneau. Auke Bay, 
Mendenhall River and Gastineau Elementary (each with 
no other school immediately nearby) received their own 
workshop. Where schools were geographically very close 
together—Floyd Dryden & Glacier Valley, and the 3 down-
town schools—we combined the workshops, inviting teach-
ers from all grade levels. Parents and frequent volunteers 
were also welcome.

I did not have access to GIS mapping technology in the 
1990s; all of the following maps were hand-drawn, traced 
from transparencies or opaque projection. On this map, 
created for this re-issue, I used a hillshade base with select-
ed watersheds superimposed. 

For much more detail on Juneau watersheds, see 
the several products I created more recently under the 
Juneau Trails Project. Content of Discovery trailhead 
signs, and 4-fold brochures are also downloadable from 
JuneauNature.

for students. Other materials are intended for teachers and 
parent helpers. These materials are only for educational 
use within Juneau and other Southeast School Districts. 
Personal or other uses require permission of Discovery 
Southeast. If you have any questions about this notebook, 
or other Discovery programs, call us at 463-1500, or email 
us: info@discoverysoutheast.org.

http://juneaunature.discoverysoutheast.org/content_item/natural-history-of-juneau-trails-a-watershed-approach/
http://juneaunature.discoverysoutheast.org/category/publications/essays-and-documents/
http://juneaunature.discoverysoutheast.org/category/publications/essays-and-documents/
http://juneaunature.discoverysoutheast.org/category/publications/pamphlets-and-documents/
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CBJ schools, NW to SE
A 2020 update in GIS
Valley schools:
1) Auke Bay Elementary
2) University of Alaska Southeast
3) Mendenhall River Elementary
4) Floyd Dryden Middle
5) Sít' Eetí Shaanáx (GV) Elementary
6) Thunder Mountain High
7) Riverbend Elementary
8) Dzantik'i Héeni Middle
Channel schools:
9) Yada.at Kalé (JD) High
10) Yaakoosgé Daakahídi
11) Montessori Elementary/Middle
12) Harborview Elementary
13) Sayéik (Gastineau) Elementary

From the cartographer's perspective, 
these schools can be separated into 
"Valley" (or out-the-road?) schools 
and "Channel" (or J-D cities?) 
schools. (Okay, I grant that those 
outliers to east and west aren't usually 
considered part of The Valley.) 

Valley Schools
Auke Bay Elementary is in the water-
sheds of Lake Creek, and streams 

like Áak'w Noow and Waydelich. Tiny Bay Creek trickles 
along the edge of the school grounds and is accessed by 
trail from the playground. None of these have recorded 
Lingít names, except Gaat Héeni, sockeye stream, draining 
Aak'w, little lake

Five schools are in Áak'w Táak itself (greater 
M-word watershed), spanning roughly 100 square 
miles. Mendenhall River School [noTN?] sits on the 
edge of the large and beckoning USFS Recreation 
Area. Floyd Dryden and Sít' Eetí Shaanáx (Glacier 
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Valley) occupy the smaller Jordan and Duck Creek subsheds. 
Thunder Mountain and Riverbend are minutes from a footbridge 
accessing the confluence of Kaxdigoowu Héen (Montana) with 
Wushi l’ux’u Héen (Mendenhall).

Dzantik’i Héeni Middle School is not actually in it's namesake 
(Gold) watershed but on Eix'gul'héen (Switzer), part of the greater 
Shaanáx Tlein (Lemon) basin.

Channel schools
Four downtown schools are in 12-square-mile Dzantik'i Héeni 
(Gold Creek) watershed. Most urban of the CBJ schools, these are 
most challenging for quick access on foot to wild land, particu-
larly in higher grades with quicker period rotations. But the new 
Seawalk is a huge asset for outdoor education. 

Sayéik (Gastineau) is in X'áat' T'áak (Bear Creek) watershed, 
best of our local schools for studies of deer habitat.

Few schools on earth are so privileged in terms of access to 
nearby wild land.

2020: As I build out the section on JuneauNature>Places> Áak’w 
& T’aakú Aaní >Schools, I'll need folders for each of the schools. 
From the original half dozen, these now number 13 or so. To keep 
em orderly, I'm numbering from NW to SE. Several are geograph-
ically grouped such that their yellowbox field area is shared. 

JSD schools with Lingit names as of fall, 2020, in the order 
they were bestowed: Dzantik'i Héeni  ●  Yaakoosgé Daakahídi 
(Alternative HS) ●  Sít' Eetí Shaanáx (Glacier Valley)  ●  Sayéik 
(Gastineau Elementary) ● Yada.at Kalé (JD High)    
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Discovery's mentors
2020 retrospective: It shouldn't be 
forgotten that Discovery Southeast 
would not exist but for the guidance 
and example set by a handful of master 
teachers working at Harborview Elemen-
tary in the mid-1980s. Judy Maier, Janie 
Homan, Shirley Campbell and Sue 
Baxter knew well the importance of 
getting kids outside; we were originally 
just their scouts and facilitators. DSE 
Nature Studies built slowly but confi-
dently in the assurance that, if we had a 
good idea, those teachers could make it 
happen.

On this recent aerial I've labelled 
current educational facilities. Compared 
to any other schools Discovery natural-
ists work in, the downtown buildings 
present greatest challenges for quick 
on-foot access to wild habitats. Ever-
green Cemetery is suitable for some 
purposes (Cemetery mapping 13-minute 
slideshow), but too manicured for 
a genuine bushwacking experience. 
Behrends slide zone in the foreground 
can be reached in about 10 minutes but is 
unsafe for much of the school year due to 
avalanche potential.

Downtown schools & other ed-facilities from Behrends slide. Some not present in the 
1990s. L to R: Cemetery was (and remains) our primary walking destination. BR Bill Ray 
Center  ● JSD Juneau School District offices ● Hbv Harborview Elementary ● YaD-M Yaakoosgé 
Daakahídi—Montessori (MD old Marie Drake) ●  UAS University Tech Ed  ● YdK Yada.at Kalé 2018
As a result, our Harborview mentors and their succes-

sors have always had to be more creative about buses and 
carpooling. In the early 1990s, Methodist Camp at Asx'ée, 
twisted tree (Eagle River) was an overnight destination 
for winter skiing and spring green-up adventures. For day 
outings, Fish Creek was more within range of our parent-
vehicular-fleet, thus I included maps of those destinations 

in school resource collections.        

I just put out a query to old friends who were involved 
in these workshops and resource development. Our 
Director in the Eisenhower years was Cinda Stanek, 
who later became an elementary school teacher, and 
remains one of our strongest advocates in the District. 

http://juneaunature.discoverysoutheast.org/content_item/cemetery-stem-mapping-then-and-now/
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Here's Cinda's memories from the admin end:
" Hi All!   First, sorry for the late reply.  Second . . . look at that 
photo!  So fun to see everyone from back when we were all so 
young :-)

Here's what I remember from the Teacher Training workshops:
I believe we got the Eisenhower grant twice.  As I remember, it 

was a three-year grant with each grant being about $63,000 (so 
Richard, that would be right  -  about $20,000/year).  The way 
the Eisenhower grant was set up was it had to be a partnership 
grant with a school district and a university, so we were partners 
with JSD and UAS.  Annie Calkins (JSD), Tony Soltys (UAS), and 
I wrote the grant(s) together.  The UAS part was we had to offer 
"continuing education" credits to teachers.  Each workshop was 
one credit.  I sure wish I had one of the yearly brochures for the 
teacher training classes.  I remember offering about 8 classes/
year?  They were weekend classes.  I remember from late fall to 
early spring we had a workshop about every-other weekend.  It was 
a lively schedule!  Everything from theme-specific natural history, 
to "how-to" classes on bringing environmental ed in the classroom, 
to spiritual connections to nature (weekends at Adlersheim).  I don't 
think we traveled to other communities until maybe the second or 
third year.  I remember going to Petersburg, Pelican(?), Hoonah, 
Angoon(?), can't remember where else.  We also had teachers 
travel into Juneau from other communities.  The workshops were 
very very popular, I believe largely because of the incredible 
instructors of the workshops.  People really wanted to learn from 
Richard, Greg, Scott, Merli, Hank, etc.  

Those were also years when environmental education was quite 
the buzz.  In 1990(?) we helped pass an environmental education 
bill in the legislature and I think that gave us a lot of traction.  The 
fiscal note was cut from the bill at the last minute, so there was no 
funding for the now-required environmental education, but I believe 

that gave us a good platform for doing grant-funded teacher training workshops on e.e.
Another funding source that might have partially helped with the workshops was the Rockefeller 

Foundation.  David Rockefeller loved us and what we were doing.  He visited us a couple times 
and loved Southeast Alaska.  I know the Rockefeller Foundation funded Nature Studies, but part of 
the funding might have also been for our Canoe Camps and Teacher Training.  (I can't remember)

Well there's a trip down memory lane!  Such amazing, wonderful memories.  Now that I'm 
retired, I seem to have more brain power to do things like using my memory!     Hope you all are 
well!       Cinda

 1992

"Act like naturalists!" T'aakú Kwáan Sít'i (Taku Glacier). 
Left to right: Cathy Pohl, Richard Carstensen, Scott 

Brylinski, Dave Lubin, Steve Merli.
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Class & workshop enrollment
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Using the stereoscopes & stereograms 1

Stereoscopes allow you to see the land you live in as 
if it were a 3-D model. You can tell much more about 
landforms and vegetation and buildings than by looking 
at a single air photograph. To use the stereoscope, place 
it over a stereogram so that you can look at the left 
photo through the left lens, and the right photo through 
the right lens. Adjust the eye separation of the lenses 
until they feel comfortable, just as you would binocu-
lars. Rotate the legs just a little as shown in the draw-
ing, until you can see the ‘model’ with no eye strain. If 
you’re seeing two images, try to make your eyes bring 
them together . . .

Don’t be surprised if you don’t see 3-D immediately. 
It takes some people 5 or 10 minutes to stop seeing 
double, but with practise, stereograms will pop up 
instantly whenever you view them. Keep trying; only 
about one person out of a hundred is truly unable to 
see in stereo. We know one person who finally “got 
it” more than a year after his first try. And if you think 

1  PS 2020: For newcomers to Discovery Southeast and our programs—in 
fact for anyone who doesn't remember back to when we were called 
Discovery Foundation—the emphasis here on stereo and 3D viewing may 
seem a little quaint, reminiscent perhaps of fads like the old stereopticon 
days. Granted, I've always been a stereo-evangelist. Granted also that my 
'converts' have been few. 

But I will keep trying, because in forestry and geology, at least, 3 
dimensions are always better than 2. The earth is not flat, and neither 
are forests. For a Discoveries newsletter completely devoted to stereo, 
download  14_Bird's eyes for the landbound from JuneauNature. My 
section on stereo photography reports on more recent technologies and 
resources. 

Otherwise the numbers at the bottom look very 
confusing. Starting at the lower left corner, count 
over (right), then up to your point of interest. For 
example, in the illustration below, the building 
is “over 4” from the left side of the picture, and 

you’re seeing in stereo, but aren’t really sure, 
you’re not. When it pops up, you’ll know it! 

Coordinates   Along the edges of one photo in 
each stereopair are coordinates. When several 
people view stereograms together, they can 
tell each other where they’re looking by using 
these coordinates. And you can find the places 
described in our Stereogram puzzlers once you 
know how to read our coordinates. 

It helps to temporarily close your right eye 
when studying the numbers (or if the numbers 
are on the right photo, close the left eye). 

http://juneaunature.discoverysoutheast.org/category/publications/newsletters/
http://juneaunature.discoverysoutheast.org/category/tools/photography/stereo-photography/
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“up 5” from the bottom. We write that as 
4—5, or when talking, we say “over 4, up 5”. 
When objects aren’t exactly in line with any 
numbers, you can be more precise by writ-
ing the coordinates as, for example, 2 1/2—8 
1/4 (“over two and a half, up eight and a 
quarter”). 

Scale bars and north arrow  The stereogram 
sheet has photos of the same places, taken at 
different times, usually either 1984, 1979, 1962 
or 1948. But the scale on these photos is not 
the same. Large scale photos give you great 
closeup views of your school, but don’t show a 

Stereogram set for Dzantik’i Héeni Middle 
School, which had not been built when we 
offered the teacher workshops described in this 
manual. I created this set later, for vegetation 
and landform studies with Alder House. 

There are more options today (2012) for 
stereo-viewing than were available to us in the 
early 1990s. But this old-fashioned format is still 
a good way to get started in the world 3D land-
scape viewing. You can print any of the stereo-
gram pages in this report from your printer 
(choose highest resolution), or else simply scale 
the steregrams correctly on your monitor, then 
hold a stereoscope to the screen. In the follow-
ing sidebar are some thoughts on the past and 
future of stereo viewing
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very big area. Small scale photos show more of the surrounding 
country. (Remember it this way; on a large scale map or photo, 
things appear large.) The scale bar will show you how much area 
is covered, and help you measure distances. Also notice that the 
north arrow does not always point in the same direction. This 
sometimes makes it tricky to compare photos and maps, but we 
had no choice. Stereogram pairs have to be mounted in the direc-
tion (flight line) the plane was travelling.

Maps on the stereogram sheets  On the Discovery stereo-
gram sheets we’ve sometimes included part of a surficial 
geology map. This map explains many of the landforms you 
see in the 3-D stereogram models.

Each of the site workshop documents, for both local, Áak’w
and T’aakú Kwáan schools and more distant communities, 
includes stereogram sheets, with student puzzlers and teacher 
cribsheets. 

PS 2012: Evolution of stereoscopy
Stereoscopy is process of viewing 3D images derived 
from a combination of 2 normal “flat” images taken 
from slightly different angles. It dates back almost to 
the origins of photography (stereopticon, left). Today, 
stereograms (printed, paired images) can be seen 
with a pocket stereoscope (preceding illustration), as 
paired 35-mm slides in a viewer, or on a TV or computer 
screen. Other formats include anaglyph pictures 
(red-green glasses) and digital stereo with either with 
“passive” polarized 3D glasses or with “active” shutter 
glasses). 

In the late 1980s, when we started sending Discovery 
naturalists into Juneau schools, and giving workshops 
for Southeast educators, every forester and geologist 
was fluent in the art of 3D landscape interpretation. 
Since then, ironically, the advent of high-tech computer-
based mapping and imaging (GIS - geographic infor-
mation systems) has distracted even professionals 
from 3D landscape evaluation. GIS is still very 2D. It’s 
taken the digital world awhile to catch up to the old-
fashioned cartographer’s technique of tracing maps on 
acetate while viewing the terrain in 3D under a mirror 
stereoscope. 

My personal stereo-evolution did not lapse with GIS, 
but led through stereograms such as we offer in this 
manual, to little 3D viewers for 35-mm slides (right). 
Costing only $12 and waterproofable with duct tape, 
these little bushwacking aides became standard field 
gear on all of my Tongass travels. My 3D slide collection, 
mostly shot from USFS & NASA 9x9-inch prints,  takes 
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up a dozen 3-ring binders 
covering Ketchikan to Yaku-
tat. But it stopped growing a 
decade ago with the demise of 
film photography.

As of 2012, the cutting edge 
in stereoscopy is liquid crystal 
shutter glasses (LCS) that 
synch to a monitor to create 
the illusion of a 3D image, via 
infrared, radio frequency, DLP-
Link or Bluetooth, alternately 
darkening over one eye, 
and then the other, while the 
display alternately flashes different perspectives for each eye. 

As with many other areas of technology, useful (i.e. scientific and educa-
tional) applications of digital stereoscopy have had to ride the shoulders of 
more frivolous mega-market applications in video gaming and box-office 
hits like Avatar.1 It may take another decade, but someday I hope to have 
a GPS-enabled device no bigger than my plastic slide viewer that gives a 
3D terrain image with a “floating dot” showing my position on the moun-
tainside. This digital LCD viewer would automatically select and stream the 
appropriate imagery, or jump to 1948 or 1929 for successional compari-
sons.  If each of those Avatar kids were clamoring for one, we’d have em 
already. 

1  At least this is beats the shoulders we rode into air-photo stereogrammetry and GPS; i.e. 
arms races during WWII and the Gulf War, respectively. One friend, exulting after viewing Avatar, 
announced that it would spawn a generation of adolescent males more inclined to save the earth 
than nuke the ____(pick your opponent). Time will tell, but I suspect boys will always be boys. Our 
approach at Discovery is to let them whack down a small stand of overwintering cow parsnip stalks 
and then ask them what they learned about Heracleum seed distribution. 

Stereogram sets in our Juneau/SE-AK collection 1

Juneau area:
Herbert Glacier  2
Methodist Camp  0
Auke Bay  8
Mendenhall Glacier set-1  4;  set-2  3
Mendenhall River School  4
Floyd/Glacier Valley  7
Fish Creek  3
Switzer/DZ set-1  12;  set-2  7
Blackerby  5
Downtown  3;  Cemetery/Mt Roberts  20

Other Southeast districts:
Haines/Skagway  7: Sawmill/Chilkat/3-Guardsmen  10
Hoonah/Gustavus/Pelican  3
Angoon/Tenakee/Kadashan  4
Sitka  4
Petersburg/Wrangell/LeConte  11

‘topic sets’
alpine set-1  16;  set-2  9
rivers  3  (Kaliakh  2)
glaciers  3
coastal  4

1  2020: As noted elsewhere, there are better options for stereoviewing than these printed sheets—
expecially the tablet-&-pocket stereoscope combination. This list is shared mostly to show where our 
interests focused during these early 1990s workshops.
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Viewing stereo on a computer monitor
Today (2012), although I constantly use stereo photography, I rarely bother 
to print out stereograms. Instead, I simply scale the stereo pair on my moni-
tor to the correct size for viewing on-screen with either a pocket stereo-
scope, or a larger mirror stereoscope. For a pocket stereoscope, equivalent 
points on the paired images should be about 70 mm apart (average adult 
eye separation). For a mirror stereoscope 
the separation is much greater, with the 
advantage that screen resolution is usually 
not limiting.

I don’t necessarily recommend trying 
to get a whole class simultaneously view-
ing stereo on computer monitors with 
pocket stereoscopes. That sounds like a 
recipe for chaos, not to mention scratched 
screens. But it’s something that teachers 
and motivated individuals may want to 
try. There’s always more information in a 
stereo pair than in a single image.

The high-res Ipad screen is perfect for viewing stereograms without the 
expense of paper printouts. And, unlike the complicate laptop mounting 
system illustrated above, you can simply lay it flat on the table under your 
choice of standard stereoscopes.

Projecting stereo images for an audience
UAS Geology professor Cathy Connor set up a GEOWALL in her computer 
lab. This employs 2 digital projectors that create a 3D image for viewers 
wearing polarized glasses. Cathy reports that the software to align the 
photos for projection is a little unwieldy. However she does have a lot of 
digital “photo sets of Juneau localities taken for use in my geomorphology 
course.”  

In the mid 1990s, before I shifted to digital photography, I experimented 
with 3D projection using two 35-mm slide projectors. I purchased a set of 20 
polarized glasses (much cheaper than stereoscopes) and a pair of polarized 
filters to tape over the projector lenses. One filter is aligned vertically and the 
other horizontally, corresponding to the polarized viewing glasses. For some 
reason, a “silver” projection screen is required. You aim the projectors so that 
the 2 images overlap each other. Without the glasses the result appears to be 
an out-of-focus image. But with the glasses on, your left eye sees only the left 
image, and the right image is only visible to your right eye. A very convincing 
3D image appears. Viewing ground-based stereo of forest scenes, you feel 
like you could walk up to the screen, reach in, and wrap your hand around a 
tree trunk.

Although I haven’t tried this system with digital projectors, I’m quite sure it 
would work. And I’d be pleased to help any teacher who wants to experiment 
with this method. Rather than fancy image-linking software, I’d just use 2 
laptops and 2 projectors, one loaded with left and the other with right images. 
In this way the presenter can also use the mouse cursor to point out image 
features.

For group viewing of stereo images, projection has advantages and disad-
vantages, compared to the technique we developed in the early years of 
Discovery, in which everyone huddles over their own stereograms, communi-
cating about what they’re seeing by use of the coordinates.

Advantages: 1) You can dispense with the marginal coordinates for 
purposes of communication. The instructor guides students around the imag-
ery with a laser pointer (or passes the pointer around). It’s easier this way to 
maintain focus, especially with younger students who tend to get a bit distract-
ed by the solo stereogram-viewing exercise.  2) If you do a lot of stereo view-
ing, involving many stereo pairs, projection is cheaper. High-res printed color 
stereograms are expensive, and pocket stereoscopes now run about $30.1 

1  I recommend against buying cheap “student stereoscopes” with plastic lenses. Image distortion is 
unacceptable. 
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Since most schools already have 
several digital projectors, the only 
additional expense is enough polarized 
glasses for a full class, and a pair of 
polarized filters to attach to the projec-
tor lenses.  

Disadvantages:  1) The projection 
system takes time to set up. While 
you’re adjusting the paired, overlapping 
images, students prone to seasickness 
may vomit on their desks. 2) Projec-
tion is an instructor-led experience. For 
self-motivated exploration, stereograms 
or on-screen viewing are better, allow-
ing each individual to move at their own 
pace.     
  
Everything I’ve described here is basi-
cally transitional technology, and will 
probably be displaced by advances 
in viewing such as the LSC glasses 
described in the preceding sidebar. 

USFS remote sensing specialist 
Mark Riley is using advanced digital 
on-screen stereoscopy with synchro-
nized glasses and reports he is already 
very impressed with the technology. It 
may take awhile, though, before this 
technology becomes user-friendly 
enough to see widespread use in K-12 
settings.

Forest comparison method
Preface, RC 2012:  Greg Streveler and I developed this 
group activity as a way for teachers to meaningfully charac-
terize a forest stand with student teams. We were thinking 
high-school age but it could work as well in elementary or 
even middle school with enough volunteer help. 

Procedure was based loosely upon a “quick-cruise” 
protocol developed by deer biologists Tom Hanley and Matt 
Kirchhoff. Their procedure allowed non-specialists to quickly 
compare and rank forests for their value as winter deer habi-
tat. Our 'recipe' assumes you have no specialized forestry 
tools or equipment other than that found in any classroom. 
You can modify the following data forms to ask any question 
about comparative forest structure.

Addendum, autumn, 2020:  This fall, as schools try to 
reopen in the time of covid and social distancing, Discovery 
program leaders are working hard to support teachers seek-
ing safe ways to interact with their students. To me, the ideal 
solution is to have most physical interaction outdoors, 
then retire to zoom-type screen-sharing sessions for process-
ing those essential contacts with nature and wild places.

Looking at my first illustration in the following series for this 
forest-assessment exercise, it seems almost to have been 
designed as a covid-safe protocol. Next time you find your-
self standing in a well-spaced circle in the woods with friends 
or students, try out some of these observational techniques! I 
guarantee it will deepen your awareness and appreciation for 
aspects of forest environments we typically fail to notice. 

Goal of this method is to quantify and compare different 
forest communities (eg young versus old) with special 

emphasis on deer forage species, and canopy/
understory relations. 

You’ll need: field data forms (2 per team), pencils 
and clipboards, and several 6- or 8-foot strings 
(depending on anticipated tree size) marked off 
in feet and inches (2 per team). Back in class (ps 
2020, or on zoom, where all of this can be digi-
tal!), you’ll need the data summary forms and 
calculators.

Procedure  Begin by generating some hypotheses 
that might be tested using these data. 

● How will frequency of blueberry bushes relate 
to tree density? 

● Will evergreen herbs be found more abun-
dantly under closed or open canopies? 

After explaining the sampling procedure, return 
to your hypotheses. Will the sampling adequately 
address them? You may want to make adjust-
ments. For example, you could add space on data 
forms to record if herbs are fruiting, or if bushes 
are browsed. The following method is just a 
good beginning, including parameters commonly 
sampled by foresters and game biologists. You’ll 
need to adapt it for your specific needs.

Divide your class into teams of 5 to 7 observ-
ers, and name a recorder for each team. Select 2 
forest stands to compare. (In Angoon we compared 
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a 10-year -old clearcut to a mature, even-aged blowdown stand. In Sitka we 
compared ~60 year second growth to nearby old growth.) 

The stands should be visually fairly uniform, although in the case of old 
growth, structural diversity will probably cause variation in data between 
teams working in the same area. Enter the coordinates of the stand from your 
school area map1 onto the data form.

1  PS RC 2012: The following description of school surroundings from the early 1990s (pre-GPS!)—in 
both the CBJ and for other school districts in northern and central Southeast—contain hand-drawn habitat 
maps with numbered coordinates around the margins, used for position recording as on the preceding 
stereograms. While this is one way to pinpoint locations of study plots, we now encourage the use of GPS 
to identify locations of these and other forest activities, particularly for middle and high school classes. 
   I discourage use of GPS and other techno-gagetry on elementary field trips, except by teachers who 
take their students outside so frequently that the tool eventually becomes just that—an aid to navigation 
and data recording rather than a distraction from the field experience. In that regard, these early DSE 

Teams spread out 50 to 100 feet apart (ear-shot, for the lead teacher’s sake) 
within the sample stand. Each team randomly selects a “hub” by throwing 
something over the shoulder. Team members stand back-to-back and walk 6 
steps (like spokes from the hub) outward. Each person then marks his/her spot 
with some object so that it can be relocated. A circular plot is thus defined, 
with about a 15 foot radius.

Tree data  All trees larger than 2 inches dbh within the 30 foot diameter team 
plot are then recorded by species on the data form. Trees smaller than 2 inches 
dbh are considered shrubs, and will be recorded in personal plots. Circum-
ference at breast height is measured with the marked strings. If you have 
forester’s diameter tapes, you can skip circumference, and enter data directly 
into the diameter column. Otherwise, diameters can be calculated back in the 
classroom, dividing by 3.14. If you’re trying to reconstruct a logged stand, 
measure the stumps at cut level.

Canopy Cover  Team members now return to their previously marked 
personal positions. Each person creates a circular “window” by holding 
thumbs and forefingers together, then raising this window above the nose one 
“window span”, sights directly upward into the canopy. The team recorder 
asks each member in turn for an estimate of percent canopy cover through 
these windows. Disregard gaps less than a yard across, and give estimates to 
the nearest 25% (0, 25, 25, 50, 75, or 100%, whichever is closest). As with 
tree trunk data, average % cover can be computed later in class.

Personal Plots  Now each person holds out their arms and spins in place, 
defining a cylindrical personal plot. Within this cylinder, presence of 

activities are excellent, introducing students to real science with nothing more distracting than a string to 
wrap around a tree.   



18   •   Nature near the schools  ●  Overview & supplementary materials richard.carstensen@gmail.com

important forest shrubs and evergreen herbs is noted. 
The recorder calls out the names of species and 
each team member responds: “plot one; present” ... 
“plot two; absent” etc. A shrub need not be rooted 
within the armspan-diameter cylinder to be counted 
(illustration). 

If species not on the list are important in the 
plots, they may be added, but all teams must search 
for them and record presence/absence, or the data 
won’t be useful. Here, it helps to visit the sample 
site beforehand and fine-tune the species list. Bring 
in samples for classroom prep (PS 2020: or pre-trip 
zoom show-& tell). It’s not important to comprehen-
sively list every species on the plots; only try to assure 
consistency in sampling ID between teams. If you 
sample in early fall or late spring there will be herbs 
that die back in winter. It’s fine to ignore these, since 
from a deer’s perspective only the 4 listed evergreen 

herbs will be available in hard times.
For mosses, since at least a sprig or two will almost 

always be present on every plot, give percent cover, in 
25% classes just as for canopy, but within the armspan-
diameter plot. Here it helps the observer to imagine 
sweeping all the moss together into one section of the 
plot. As with canopy estimation, ignore small gaps 
between stems. 

Data processing and conclusions  Back in class, 
each team computes totals, frequencies. and aver-
ages, as indicated on the field data forms. When these 
are completed, summary data are transferred to the 
form entitled Frequency and cover and Tree density 
and diameter. This allows comparison of team results 
within habitat types, and of the averaged results 
between habitats. 

What patterns do you notice? Can you explain 

differences between team results? Was there 
more variation in old growth than in younger 
habitats? If results are unexpected, could it 
be from sampling error? Is plant frequency 
(eg. 5 out of 7 plots, or 71%) the same as 
plant abundance? Or could a less frequent 
but locally prolific species be more abundant 
from the point of view of a deer?

When comparing the averaged data for the 

Left: Canopy 
%-cover method 
standardizes 
the 'estimation 
window.' 

Right: Under-
story %-cover 
method delin-

eates a circular 
plot.
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Discussion of these species is in my 
old-growth chapter in Nature of South-
east Alaska. 3rd edition 2014 

two habitats, does canopy cover differ much, and if so does it seem to relate to 
frequency of shrubs or herbs, or cover of moss? And does this method, looking 
straight overhead. ignore other factors like side lighting? Is there a big gap to the 
south that wasn’t measured? What biases and potential errors can students detect 
in this method? We’ve tried to design a procedure requiring minimal tools, using 
pacing, armspan and fingers as measuring standards. What happens if one team’s 
average height is shorter than another?

Figure out ways to graph or chart your results. For example, a common forest-
er’s diameter distribution display uses a bar chart, with numbers of individual 
trees shown, coded for species in, say, 2-inch diameter classes. This example was 

from a metric measurement study.
You probably won’t get nice tidy, expectable 

results. That’s what keeps scientists from falling 
asleep. The critical discussions you lead afterward 
in class are likely to be the most valuable part of this 
exercise. If your hypothesis bellied-up, was it wrong, 
or was the sampling flawed? Design another proce-
dure, and try again! Now you’re doing science, not 
just reading about it!

PS RC 2012: This activity is probably a good example 
of what happens when scientists 2 put their minds to 
educational applications, rather than the reverse—
educators applying their experience to science. It 
would benefit from real-world critique by teachers. If 
you use elements of this activity, please send me your 
feedback on what works or doesn’t. 

For another example of a perhaps over-the-top 

2  I consider myself a naturalist who occasionally engages in real 
science. But back in the late 1980s and early 1990s, I was doing 
an inordinate amount of number-crunching, albeit at a fairly basic 
level.  
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attempt to bring mean-
ingful fieldwork to very 
young students, see 
Cemetery mapping, 
1990-2017. 

PPS, and the 13-minute 
video about revisiting 
those cemetery plots with 
70 students in  2017!  

Cemetery stem 
mapping: then and now  

http://juneaunature.discoverysoutheast.org/content_item/cemetery-mapping-1990-2017/
http://juneaunature.discoverysoutheast.org/content_item/cemetery-mapping-1990-2017/
http://juneaunature.discoverysoutheast.org/content_item/cemetery-stem-mapping-then-and-now/
http://juneaunature.discoverysoutheast.org/content_item/cemetery-stem-mapping-then-and-now/

	Preface 2020  
	Your Discovery notebook 
	CBJ schools, NW to SE
	Discovery's mentors
	Class & workshop enrollment
	Using the stereoscopes & stereograms 
	PS 2012: Evolution of stereoscopy
	Stereogram sets in our Juneau/SE-AK collection 
	Viewing stereo on a computer monitor
	Projecting stereo images for an audience
	Forest comparison method


