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1-Welcome to Earthquake Park Interpretive Site 
Where the “World Became a Weird Frenzy of Tilting Jig-Saw Patches” 
 
 
Earthquake Park presents a wooded setting of trees, 

ponds, and wildlife; the park begs for exploration 
and a peaceful stroll.  That belies the frightening 
history of this place.   

 
On Good Friday, March 27, 1964, this was the site of one of the most 

devastating landslides in American history.  That landslide was 
generated by a magnitude 9.2 earthquake — the second largest 
earthquake ever recorded. 

 

 
 
Erosion and the reclamation of the site by vegetation have drastically 

changed the landscape.  But the hazard presented by earthquakes 
and landslides still remain.   At a distance the landscape seems to 
be serene, but the plants tell a different story if you know what to 
look for. 

 
The Earthquake Park Interpretive Trail is provided to help visitors see 

the story that lies within through the lens of the plants and soils.  
Follow the trail and see the testament to the “weird frenzy of 
tilting jig-saw patches”. 

 
What happened? 
 
At 5:36 p.m., the ground began violently shaking, and the shaking 

lasted for more than four minutes.  One and one-half minutes into 
the shaking, the landslide began to move, taking trees, roads, and 
houses with it. Even after the shaking stopped, the landslide 
continued to move for another minute.   

 
The Turnagain slide is only one of several that occurred in the 

Anchorage area as a result of the Great Alaska Earthquake.  Other 
slides gobbled up schools and hospitals, devastated the downtown 
area,  and damaged roads, railroads, and fuel tanks.   

 
The Turnagain slide caused devastating damage to the “Turnagain-By-

The-Sea” neighborhood located at the eastern end of the 
Turnagain Slide. 

   
 

 

 
 
 
What will you see? 
 
This site is the remnant of a forest that was 25 to 40 feet higher in 

elevation and approximately 100 feet from where it was before 
March 27, 1964.  There were no structures above this site, thus 
you won’t see any remnants of homes or utilities—most of the 
homes were lost in the vicinity of Lyn Ary Park, approximately ¼ 
mile to the east.  That area was bulldozed with some left as a park 
and some of which was redeveloped with streets and homes. 

 
What you will see is a jumbled landscape that is subtle but evident.  

The trees tell the story of twisted slabs.  Soils expose the secrets 
that caused the slide.  Look closely…it’s all there! 

 

 
 
 

 

2-I’m Not from Here
I traveled a long way and brought some friends with me!
 
 
What you see before you is a remnant of a chunk of 

earth that was located about 100 feet away and 
about 40 feet higher before the quake.   

 
 

 
 

The chunk came from a forest comprised mainly of black spruce 
growing between wetlands.  Wetland margins contained stands of 
birch with mossy undergrowth. Before you is a remnant of the 
margin, a combination of moss and birch.   

 
If you examine a cross section of the soil slab (profile), what you see is 

moss and tree roots, much of it overlaying or embedded in a peaty 
topsoil band.  In this case, the band overlays a slab of sand and silt 
that was transported as the ground shook and the underlying soils 
lost strength and began to slide. The sliding transported this block 
about 100 feet outward and 40 feet downward from its original 
position along the bluff. 

 
 

Bootlegger Cove Clay 
 
The clay-rich sediment underneath the peat is called the Bootlegger Cove 
Formation.  Some of the clay layers within this formation are stiffer, others 
are softer.  What you see is probably a remnant of a stiffer slab of clay.  If 
you closely examine the layers below the thin covering of leaves and 
debris, you’ll see the dull grey clay show through. 

 
The Bootlegger Cove 
Formation was deposited 
more than 12,000 years 
ago near the end of the 
last Ice Age. Glaciers 
flowing off the 
surrounding mountain 
ranges managed to grind 
rock as they traveled over 
the surface, which 
produced very fine silt 
and clay soil particles.  As 
the glaciers melted, the 
silt and clay was carried 

by streams and rivers toward the ocean; near the coast, the sediment was 
deposited in what is believed to have been a lake that was salty or 
brackish.   
 
Clays have soil particles that are microscopic in size.  They have the unique 
characteristic of carrying a negative charge.  This is very good for plants 
because the charge holds ions that are important to plant growth.  
However, the ability of clays to trap water between these charged layers 
can be bad for earthquake-prone areas.   
 
Clays deposited in a brackish environment form what is called an “open 
flocculated” structure, which resembles a house of cards.  Over time, as 
the salt content in the clay diminishes, the charges in the soils become 
weaker, which causes the bonds holding the house-of-cards structure 
together to deteriorate. 

 
 
 
Not only weak, but sensitive 
 
The combination of glaciation and sea-level change has created the 

bluffs surrounding the Cook Inlet region. The softer clay layers 
within the bluffs are referred to as being “sensitive,” which means 
that when they are shaken or disturbed they lose much of their 
original strength and become significantly weaker. This happens as 
a result of the chemical 
bonds in the clays being 
broken. .  A slight 
disturbance of these bonds, 
such as would occur in a 
small or moderate 
earthquake, might weaken 
the bluffs without triggering 
a landslide, but the bluffs 
remain in a weakened 
condition for a long time 
afterward.  A major 
disturbance, such as occurred in the 1964 earthquake, weakens 
the clay bonds enough that failure and landsliding of the bluffs will 
occur. During the periods between major earthquakes, which can 
last from decades to centuries, the electrical bonds within the clay 
structure can re-establish themsleves and restore some of the 
original strength to the soil; this process is called “thixotropy.”  

 
The very long duration of the strong shaking from the 1964 earthquake 

caused the house-of-cards structure of a sensitive clay layer near 
the base of the bluff to collapse.  This clay layer then mobilized 
and became the surface on which overlying blocks of stronger soil 
were rafted outward from the bluff toward the ocean.  Once 
mobilized, this weak clay layer continued to allow landslide 
movement even up to a minute after the ground quit shaking.   

 

3-Earthquake Park’s Hidden Ponds
Linear Impounds
 
 
 
Slip sliding away. 
 
The mechanism of movement is one of sliding—landsliding.  In 

geological terms the Turnagain slide is referred to as a 
“translational block slide.”  This means that landslide blocks 
detached from the bluff and moved laterally outward on a fairly 
flat surface at the base of the landslide.  You might think of it as a 
conveyor belt carrying blocks of earth toward the ocean.  The 
sensitive clay soils at the base of the landslide act as the conveyor 
belt; the earthquake shaking is like the “on” switch that gets things 
moving. As the land moved toward, and beyond, the edges of the 
bluffs, the mass of moving material extended and spread apart.  
Some blocks tilted this way or that as lateral support was removed 
by landslide movement.  Other blocks within the landslide moved 
downward with respect to the adjacent areas; such down-dropped 
blocks are called “grabens.”  

 

 
 

 
Grabens, grabens, everywhere you look.   
 
 

 
As the landslide began and the 

earth started moving laterally on the 
weak, sensitive soils, there were 
large gaps and fissures created, some 
of which the grabens filled as they 
peeled from the face.  However, the 
moving substrate continued to 
stretch things out, and the grabens 
commonly were bounded by fissures 
that filled with clays that were 
extruded from the mobilized 
sensitive clay layer at the base of the 
landslide.  In the end there were 
numerous troughs created between 
the landslide blocks. 

 
These troughs accumulated 

water over time.  However, the 
water had very few places to go.  The 

graben had trapped the water that collected, and the linear, row-
like nature of the grabens prevented the water from escaping from 
the troughs and draining toward the coast. 

 
These troughs, or graben, in the landslide 

surface are now manifested by long 
linear ponds that extend in an east –
west orientation through the park.  

 
Over the years, the combination of 

accumulation of water and erosion 
have finally made connections between 
some of the troughs, and water now 
flows slowly through the park. 

 
 

Water—Source of life, and a path to demise 
 
The vegetation that you see in and around the ponds generally is the result 
of having both “wet feet” and “dry feet”.  Because of the steepness of the 
slopes at the margins of the ponds, plants that need wet feet and can’t 
have dry feet will die out.  Conversely, trees that need dry feet and can’t 
have wet feet will die out.  That leaves two plants that do well in this 
situation. 

 
 
Birch trees have delicate white bark.  You’ll commonly see that these 

trees are in lines either in fully upland settings or at the edges of 
the linear impounds.  If they 
are in long lines and are young, 
they are probably trees that are 
growing from a “mother tree” 
that was slightly buried and the 
lateral (side) branches took 
over.  More on that later.  If 
they are older trees, they were 
trees that were swept up by 
the sliding grabens and 

resulted in their being in linear groups.  Sometimes they got lucky 
and just had to keep growing.  Other times, they had to take 
drastic measures to survive.  More on that later as well. 

 
In Earthquake Park, with some exceptions, most cottonwood trees are 

young.  They typically have grey, striated bark that extends 
vertically in deep ridges, 
particularly in older trees.  
They don’t mind wet or dry 
feet and grow pretty much 
anywhere, though they are 
short-lived.  Most of the 
cottonwood trees in 
Earthquake Park are a result 
of seed being blown in on 
the cotton that the mature 

trees produce. 
 

4-Grand Central Station for Wildlife
Earthquake Park’s Wildlife Sanctuaries

 
 
A lively little pond 
 

Most of Earthquake Park’s water lies within narrow valleys with steeply 
sloped ridges that fall abruptly to the water edge.  In most circumstances 
in the Anchorage Bowl the pond edge would have a multitude of reeds, 
sedges, and grasses.  However, in Earthquake Park, the edge is relatively 
new (only a few decades), but also, the adjoining soils are almost entirely 
free of organics, owing to the clay soils.  As a result, waterfowl and other 
critters have little refuge and little ability to see 

 
predators.  Escape from predators is also limited because they must fly one 
way, and there is seldom enough room to gain speed for flight. 
 
The pond you see before you is a location where three different linear 
troughs feed to a central location.  As a result, it is one of the few places in 
the park that offer excellent wildlife habitat.  It has gently sloping sides 
that allow access to the pond.  It also has enough space for wildlife to fly in 
and out of the space, something that is limited within the park.  Also it has 
“edge effect,” which means it has a shoreline with “islands and peninsulas” 
that provide a good length of water edge, increasing the amount of 
locations where there might be food or refuge.   
 
If you stand quietly you might witness some of this wildlife. 

 
Ribbitt!  I don’t need no stinkin’ hats or mittens! 
 
One animal that seems to like Earthquake Park quite a bit is the wood frog.  
This frog has the amazing ability to freeze solid in the winter and thaw out 
and proliferate in the spring and summer.  Water inside cells is the cause 
of cell damage and death in most animals.  However, wood frogs pump 
much of the water out of their cells and organs into other cavities within 
their bodies.  They pump large amounts of glucose (sugar) into their cells.  
This acts as an antifreeze that prevents the cells and organs from freezing 
and drying.  Ice fills the abdominal cavity and surrounds the internal 
organs.  Almost 70% of the frog’s body water freezes.  Blood freezes, the 

heart stops, and all breathing 
and muscle movement stops, 
until if finally thaws.   
 
The frog finally thaws and 
becomes alive again in April and 
May.  Males move to shallow 
ponds such as the one before 
you and try to attract females 
with a call that sounds much like 
a duck.  The shallow waters in 
Earthquake Park are ideal for 
wood frogs as breeding areas.  If 
you are here in late spring or 

early summer, listen for the call of the wood frog. 
 
Eggs are laid in the thousands and are fertilized external to the female.  
They can be found just under the water surface, attached to vegetation.  
The eggs hatch quickly, approximately within a week, with tadpoles 
developing into small frogs in about eight weeks.  The frogs emerge from 
the water in late July and August, and they remain out of the water till the 
next breeding cycle. 

Feathers 
 
 Water fowl 
The available space for takeoffs and landings limits the types of waterfowl 
that are present within the park.  Key ones to look for include: 
 
(Images) 
 
 
 
 Raptors 
There are a number of raptors that live in Earthquake Park.  Owls in 
particular can be seen if you keep your eyes up in the trees and look on 
sturdy branches.  The presence of frogs and some small rodents provides 
great food sources for raptors. 
 
(Images) 
 
Mammals 
The lack of dense cover limits the numbers of mammals living in 
Earthquake Park.  Still, the refuge and water present in places such as this 
pond provide some food sources and water for mammals. 
 
(Images) 

5-Kings of the Forest
Earthquake Park’s Tall White Spruce

 
 
One heckuva ride! 
 

The tree standing before you is one of the kings of Earthquake Park.  
Towering 70 feet in the air, this tree had the good fortune of riding on one 
of the clay slabs for a distance of almost the width of a football field, only 
to remain upright when the earthquake shaking and the landsliding came 
to a stop.  This tree was not small when the earthquake took place; it was 
probably 40 to 50 feet tall at the time.  
 
Because the basal surface of the landslide is nearly flat, the landslide block 

on which this tree was rooted was 
simply rafted outward from the bluff 
a long distance.  The trees on this 
block remained upright as helpless 
passengers throughout the long, wild 
ride. 
 
Arriving at its resting place, it could 
only survive if the conditions were 
just right, with some availability of a 
water source, but almost all roots 
had to be up out of the water.  So, 
not only did the tree have to be 
upright, but also it had to end up in a 
place with just the right growing 
conditions.  By the plethora of cones 
on the tree and on the ground, it 
appears the tree is healthy and has 
many more good years ahead. 

 
How it sorted out 
 
The slide moved some of the pieces of earth as far as 2000 feet.  In the 
graphic below you get an idea of how the pieces of earth moved laterally.  
If you look at the illustration, you’ll see that the piece of earth that is 
labeled as piece #18 moved laterally approximately 250 feet.  The other 
pieces traveled less far, but there were many spaces left.  Those spaces 
were filled with either sensitive clays that gushed up between the slabs of 
earth or surface material that fell into the troughs that resulted between 
blocks of earth.   
 
You’ll also note that piece #18 was below the ground surface prior to the 
quake.  Once everything was done, it had moved laterally, riding on weak, 
mobile soils,and found its top exposed. 
 
The tree that you see originally stood about where slab #4 or # 5 are now 
located.  By looking at the scale on the left, you’ll note that not only did 
the block slide sideways, but it also dropped vertically approximately 25 
feet.. 
 

 

The Champion 
 

After the quake, one tree 
stood for many years at the 
edge of Knik Arm, a full 80 
feet above the tidal flats.  
That tree was thought to be 
the champion survivor of 
the white spruce, having 
dropped in elevation 50 
feet and having been 
transported laterally 500 
feet.  Unfortunately, it was 
close to the tidelands, and 
erosion, probably together 
with salt water intrusion of 
the root system, did it in 
many years ago. 
 
 

 
The tree that is here before you is one of the westernmost of the 
remaining tall spruce within the park.  There are many more, some as 
much as 80 feet tall, in the eastern portion of Earthquake Park.  That area 
is much more rugged and hilly and strongly exhibits the massive landform 
change that occurred.  If you are adventurous, take a hike to the east but 
be prepared for the rugged topography and tangle of vegetation that you 
will encounter. 
 
The lack of many tall spruce west of the tree before you speaks mostly to 
the fact that this area was the margin between upland and wetland.  The 
large numbers of standing spruce trees east of here indicates that the 
eastern area was an upland area and was characterized by a spruce forest. 

6-Soil Tells a Story
Sands, silts, and clays

 
 
Sandy Feet 
 

Look at the soil on the 
ground and in the roots of 
the fallen tree in front of 
you.  Whereas almost 
everything else in the 
previous stops has been  
clay soils, this soil is 
sandy, almost like what 
you’d find on a beach in 
Hawaii…except it’s cold 

and grey.  If you look around at other nearby fallen trees, you’ll see more 
sand.  Notice this tree is young, less than 50 years old.  That means it grew 
here after the quake.  Because sand has little strength, a strong wind 
probably blew this tree over with ease, exposing the sand in which the 
roots grew. 
 
Sand is defined as soil particles between 0.05 and 2 millimeters in size.  
These particles can be seen with the 
naked eye, and you can feel 
individual grains of sand when you 
rub the sediment between your 
fingers.  The sand you see here has 
a relatively uniform grain size, and 
so there is a significant amount of 
pore space between the sand 
particles.  When this pore space is 
filled with water, it can create 
serious problems when shaken by 
an earthquake..   
 
 

 
Liquefaction- A secondary effect 
 
Other panels talked about how most soil was composed of clay, much of 
which was “sensitive” and when shaken collapsed like a house of cards and 
became mobile.  Another phenomenon associated with the landslide was 
“liquefaction,” a phenomenon where a layer of water-saturated sand, 
sandwiched between layers of silt or clay, loses strength. The combination 
of violent earthquake shaking and consequent landside movement exerted 
pressure on the water-saturated sand layers.  They lost strength and the 
pressurized slurry of sand and water was ejected through cracks in the 
landslide mass, being deposited onto the ground surface.   
 
To get an idea of how saturated sand can liquefy, imagine being at the 
beach near the water and pumping the wet beach sand up and down with 

your foot. You’ll see the relatively 
stiff sand begin to fill with water and 
turn to soup.  That’s what happens 
with liquefaction during an 
earthquake. 
 
If you examine the “soil profile” in 
the diagram at left, you’ll see that it 
consists mostly of silt and clay.  The 
sand is simply shown as dotted lines 
within the silt and clay—thin lenses.  
You’ll also note that the sliding 
surface was roughly at the base of 
the bluff.  So, the sand was located 
between heavy blocks of silt and 

clay, and it was subject to pressures that were exerted by those heavy soils 
as they began to move during the earthquake and consequent landslide. 
 
”Liquefaction” can be a major cause of landslide activity but there is no 
evidence that this played a significant part in the Turnagain slide. The 
liquefied sands that were ejected onto the ground surface created a layer 
of weak, saturated soil on the surface of an already disrupted and weak 
landslide deposit.  Between the liquefied sand and the soupy, sensitive 
clays, the landslide surface was a jumbled chaos. 

 
 
Jumbled chaos 
 
If you examine the image, you’ll get an idea of the heavy blocks of soils 
that rode as big slabs on the surface.  Imagine trying to lift one of those!  
They are heavy and exert a lot of pressure on what is underneath them.  
Also, note how they have vertical faces that simply sheared and created 
solid geometric blocks that held together as individual chunks of earth.  

That’s a pretty good 
indication of silts and 
clays—they are 
cohesive, which means 
the soil particles bond 
together.  
 
Now, look on the right 
side of that photo.  
You’ll see some sloping 
soils that lay at about a 
45° angle.  Those soils 
are sands that probably 
were underneath these 

or other slabs.  Sand has no cohesion; the grains do not bond or stick to 
one another. Those sands probably were saturated with water when the 
earthquake hit, and as a pressurized slurry, the sand was injected into 
cracks between the large, heavy slabs and erupted to the surface.  At that 
point the water drained from between the sand grains, and the sand came 
to rest at a natural “angle of repose,” which is the steepest angle at which 
a soil material can be piled. 
 
If you look around at some of the tree roots that are exposed and some of 
the sides of the narrow water channels, you can see this sand that has 
been deposited here.  Mixed in is the dull grey color of the clay from the 
Bootlegger Cove Formation. 
 

7-The High Points
They weren’t always majestic points of 
view 

 
 
 
 
Lookout Points 
 

If you follow the trail to the high point ahead you’ll get a sense for the 
rolling character of the land that owes to the succession of grabens and 
valleys that resulted as the landslide progressed.  The remaining landscape 
that is seen from the top of this hill is one of a succession of rolling hills that 
stretch north and south. 
 
These rolling hills are muted from what they looked like in 1964, softened 
by erosion, muted by vegetation that has obscured their raw forms. 
 
The photo below from 1971 provides a clear picture of the remnants after 
an initial period of vegetative growth.  Areas of grabens that carried organic 
soils and vegetation are green with a mixture of spruce, birch and 
cottonwood trees. 
 
Starkly in contrast are the grabens that moved but whose tops were 
sheared and fell into the troughs between the grabens.  These bare-headed 
grabens moved laterally, sliding on the underlying more sensitive clays and 

the sands and silts that were subjected to liquifaction.    
 
Interestingly enough, these “high points” were actually buried 
underneath the overlying soils and were underground.  Consisting of 
stiffer clays, they held their shape and simply moved laterailly 
 

 
Where did they come from, where did they go? 
 
If you kick the ground where you stand, you’ll probably see some grey soil.  Pick some up and roll it in your fingers.  
If it feels gritty, it’s a remnant of the sands that held water and led to liquifaction as discussed in the last panel.  If it 

feels greasy, it is probably a remnant of the clays that failed and transported the blocky 
grabens that were transported to new locations. 
 
Other panels have discussed the graphic below.  In this case, look at block 7 in 
illustration B below which represents the pre-quake location of the blocks of earth.  
Now, look where block 7 is in illustration B. 
 
You’ll see that the top of block 7 was actually about 10 feet below the surface in its 
original condition.  After the slide, it remains at its pre-quake surface level, and 
remained in roughly its pre-quake form.  But after the quake, that pre-quake top 
elevtion ended up approximately 15 feet above the resulting elevation of surrounding 
terrain.  Bare, shed of the surrounding vegetation and soils, it became a new high point 
in what is now Earthquake Park. 
 
 

 
 
 

8-A Stretch towards the Sun
Remarkable acrobatics at a really… slow… speed

 
 
Big Bend 
 

The 1964 landslide left a topsy turvy world of soil slabs.  While some plants 
found themselves vertical to the ground, most weren’t that lucky.  Bare 
areas of ground where the underlying clays were exposed, or where silt 
and sand erupted to the surface, became easy locations for cottonwoods 
to grow.  But for trees from the original forest that rode on the moving 
soils blocks, it became a matter of either accommodating the new setting 
or die.  Those best able to do so survived and in fact some thrived. 
 

 
 
Birch trees have a very good ability to quickly generate new roots to 
address a changing water regime.  If an area starts flooding, the tree can 
generate new roots at a different elevation that is drier.  If it has to 
withstand drought, it has the ability to economize its rooting capacity by 
shutting down roots that it doesn’t need to survive.  Stems and trunks also 
have the ability to respond by bending to the sun, a trait called 
“phototropism” and moving away from gravity, a trait called 
“gravitropism”. 
 

 
Dynamics of plant acrobatics 
 
We’ve all seen houseplants that bend to the nearest window.  This is 
phototropism in action.  For a pretty good size tree though, this is a pretty 
big effort, sort of like an elephant that can balance on a ball…it’s slow and 
steady work. 
 
“Tropism” is the response of a plant to move towards or away from a 
stimulus.  In the case of “phototropism”, the trunk is growing toward the 
light.  Conversely, the same characteristic also makes roots move away 
from the light.  With gravitropism the tree is responding to the force of 
gravity—readjusting to where gravity is telling the plant to grow in its new 
condition. 
 

The mechanism for phototropism is 
actually counterintuitive.  The tree 
doesn’t “move” toward the light.  It 
actually “grows” toward the light.  It 
does this as “auxins” are created in the 
plant tip.  Auxins are distributed more 
easily and quickly down the dark side of 
the plant.  “Auxein” is a Greek word 
that means “to increase”.  Those cells 
that receive the auxins grow faster than 
cells that don’t receive the auxins.  Thus 
cells on the dark side grow faster, 
making the tree curve to the sun.  Thus 
curiously enough, the dark side grows 
faster than the light side, the opposite 
of what you might expect.   
Look at other examples of bent trees in 
the forest and determine which ways 
did the slabs lie, and at what angles. 

 

 
 
“Which way did it go?”  
 
If you look at any number of trees in the park, you can get a sense for how 

a individual blocks of earth were 
oriented after the landslide ended.  You 
can look at the base and see how it was 
oriented and then look for the bend in 
the tree as it responded to the effects of 
sun and force of gravity.  For many 
plants it was a matter of 
accommodating relatively minor 
changes.  However, you’ll find that 
many of the plants were sitting 
perpendicular to the horizontal ground 
surface, 90 degrees different from 
where they started.  Those trees had an 
exceptionally difficult task to recover 
from the landslide. 
 
As you walk through the park on the 
trail, see if you can identify the 
individual blocks of earth and determine 
which way they were oriented. 

9-Stepping Forward into the Void
I Owe Everything I Am to My Mother

 
 
A big drop 
 

Many trees dropped and were fully horizontal, or worse, were partially 
buried by the slide.  For almost all spruce, this proved deadly and they 
perished in the landslide.  However, for types of trees with strong “lateral 
branches”, such as birch, lateral branches provided a mechanism to foster 
growth and to respond to their conditions.  

 
When a tree falls fully from vertical to 
horizontal (a “mother tree”), it often has 
trouble overcoming the effects of 
gravity.  Branches in contact with the 
ground become damp or wet and rot.  
Trunks in contact with the ground do the 
same. 
 
However, often the tree has a perfectly 
good root system that can still pump 
nutrients and water where they need to 
go through the remaining trunk that is 
healthy. 
 
Since the tree wants to grow, but the 
top and trunk is subject to decay, the 
tree often develops lateral branches that 
take over the growth process and 
establish “new trees” based on the main 
trunk and roots of the “mother tree”. 

 

 
Auxins…Again! 
 
The panel that discusses how trees bend to the sun and away from gravity 
pointed to the effects that plant hormones known as “auxins” have on 
growth.  While auxins can promote growth, they can also limit growth. 
 
Unless damaged, or exposed to full sunlight, plants tend to have one 
dominant “leader”.  That leader has cells within the “terminal bud”, or the 
main growth bud that generate growth and also secrete auxins.  These 
auxins travel through the rest of the tree in order to limit lateral stem 
growth.  Alaskan spruce trees have strong auxin production that ensures 
that the lateral branches of spruce are compact and close to the main 
trunk.  In this way, the tree can economize on nutrient and water delivery, 
making maximum production of leaf growth instead of stem growth in 
order to efficiently maximize chlorophyll production in the short summer 
period. 
 

Birch trees in forests 
tend to have a narrow 
growth habit in 
forests owing to the 
producton of auxins.  
This allows them to 
effectively compete 
with their neighbors..   
 
However, when the 
landslide occurred 
and birch trees 
crashed to the 
ground, leaders often 

either broke, or were buried, and the auxins that discouraged lateral plant 
growth were no longer created by the terminal bud.  Thus the lateral 
branches could grow unrestricted and many are now fully grown trees. 
 
 

 
Baby ducks, all in a row 
 
As you walk through the forest, you will see two indicators of the presence 
of a “mother tree”. 
 
In some cases, the 
mother tree is highly 
evident and still 
above ground.  In 
other cases trees 
develop in a line, 
respecting the 
numerous lateral 
branches that were 
aligned down the 
tree.  In this case, the trees 
appear lineally but the mother 
tree is not evident.  
 

 
 

Other times, the “trees” will emanate from one 
mother tree root and will appear as a small 
group, or “multi-stem”.  If you trace the trees 
down to the ground you may find that they all 
come out of one main root or trunk. 
 
 
 
. 

10-Black Spruce
A Dying Breed in Earthquake Park
 

 
 
Kings no more 

 
Prior to the 1964 
earthquake, black spruce 
were kings of the forest.  
That was because much 
of the land above what is 
now Earthquake Park was 
wetland.  The black 
spruce were the tallest 
members of the forest, 
though short by most 
measures, with height of 
approximately 10 to 25 
feet.  That’s pretty tall if 

everything else is only 3 feet tall. 
 

As the earthquake progressed and the 
successive grabens developed, numbers 
of black spruce were swept into rows.  
Many were buried, many initially 
survived.  However, they rode on blocks 
that became separated from the wetland 
as a whole which changed their habitat.  
Simply, they were the wrong tree for the 
new location.  This primarily was 
determined by how the waters sorted 
out.  They were kings of the wetland, but 
not of landscape of the slide. 
 
 

 
 
 
Did Dr. Seuss design that tree? 
 
Though they look like something from Dr. Seuss, black spruce are pretty 
amazing plants.  They have a special niche in wetlands and are typically 
found at the edge of ponds where no other tree will grow. 

 
Black spruce need highly 
organic soils and lots of 
water.  They don’t like to be 
flooded, but they do want 
wet feet.  They also manage 
to grow in cold soils so do 
well in wetland situations at 
northern latitudes.  They 
have formed an amazing 
adaptive response where 
little else will grow. 

 
If you go to the Earthquake Park parking lot, you’ll see that the land to the 
southern side of the parking lot is a wetland for the most part and that 
black spruce are the highest plants there, excepting some birch that are 
infiltrating. 
 
If you look at the northern edge and the eastern end of the parking lot, 
you’ll see that there are a lot of birch that are intermingled with the black 
spruce.  This owes to a change in the water regime at the bluff front.  With 
the bluff open to the air, there is no pressure restraining the water from 
escaping from the soils that are exposed at the bluff.  Thus the bluff is 
drying for some distance back and as it dries, it creates a bulb of drier soil, 
allowing other plants to being populating the site. 

 
 
 
Why can’t the black spruce survive now? 
 
As mentioned, black spruce need 1) organic soils (peat in this case), and 2) 
soils that are wet for most of the year.  When the landslide took place, the 
wet blocks of earth either were buried or ended up perched on blocks of 
clay.   
 
The wetland existed primarily because it was perched on the watertight 
soils created by the underlaying clays.  When the earthquake created 
grabens, it broke the underlaying clays into smaller chunks of ground upon 
which the peat rode as the earth broke up and slid.  Thus the wetland 

became 
discontinuous 
and rode 
within the 
landslide as 
discrete pieces.  
When the slide 
ended, the 
wetland was 
now broken 
into thousands 
of chunks.  

Below you see a sample of the peat soils, now bone-dry. 
 
Once broken into small pieces, and once perched on blocks of clay, the 
water drained into the small little linear ponds you see throughout the 
park.  Thus the wetland dried out.  And where there was water, there was 
little organic soil into which the black spruce could root. 
 
While the spruce was king of the wetland, it could not survive the broken 
landscape in which it found itself. 
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Trail to be narrow
(~3’ soft surface)

Refurbish
Existing Panels

Existing paved trail

Panel locations
(See panels to right)


