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by Juan Oscar Azaret: 

There was much to be in awe and wonder on our recent hiking trip to the Canadian Rockies.  As the  

pieces were put together (and perhaps because us aficionados of the guitar can relate just about 

anything to our beloved instrument) a fascinating picture began to emerge.  A picture linking together 

one of our prized soundboard woods, the qualities we seek, the sensations we enjoy, and the evolution 

of nature.  So here we talk about strange things such as moraines, the Mini-Ice Age, lichens, Young’s 

modulus, velocity of sound, wood run-out, and others. 

The geography discussed here is in the regions of Yoho National Park, Jasper, Lake Louise, and the 

Columbia ice fields in the border between British Columbia and Alberta, Canada.  A typical hiking day 

might start in a lush moist forest near a lake.  As the day progresses, the incline and altitude lead to 

crisper air, smaller trees, alpine vegetation, then rocks, rocks and more rocks, ice, snow, and ancient 

glaciers. 

On this last topic we first learned that the glaciers in the Canadian Rockies, in modern time, were at 

their peak only about 150 years ago, the end of the “Mini Ice Age” which is attributed to a timeframe 

spanning the 14th to 19th century.  As far as the rangers in this area are concerned, global warming 

started about 150 years ago, but we are more recently speeding up the process.  So glaciers have been 

doing two things in recent time, creeping down the slopes, as they always do, and melting, therefore 

receding.  The Athabasca glacier in the Columbia Ice Fields currently loses about 15 ft. of depth per year, 

and thereby recedes between 30 and 75 ft. per year, despite the fact that it also creeps downhill.  It is a 

frozen river, and as it creeps with its tremendous mass of ice it scrapes, crushes, and piles up huge hills 

of rocks called moraines.  The rocks in the Canadian Rockies are primarily sedimentary, not igneous as 

we have here in our Granite State.  So these moonscape piles – moraines – are after time, colonized by a 

symbiotic organism we call lichens. Lichens are two different organisms living together as one – algea 

and fungus.  The algea provides the nutrients via photosynthesis and the fungus provides the housing 

and moisture for the algea, and together they help tear down the rocks via organic acids and create soil.  

Soil which leads to vegetation, which ultimately leads to trees. 

As it turns out, many of the forests in these regions have heavy concentration of Engelmann Spruce 

(Picea engelmannii).  This is one of the favored tonewoods for classical guitar soundboards; others being 

various European spruces, western redcedar, and California redwood.  All these share the imperative 

attributes of good tonewood which are high stiffness to weight ratio and low damping.  We impart 

precious little energy onto the plucked string and want from that a full explosion of sound, so the first 

requirement is to overcome inertia; hence the wood must be light, but it also needs to be strong (stiff) 

to counteract the pull of the strings and to provide fast vibrational radiation.  Lastly we don’t want the 

wood to soak up all the energy in internal damping; we rather want it to release the energy to the air as 

sound. We characterize the “weight” of the wood by measuring its density (mass/volume), it’s stiffness 

using a parameter we call Young’s modulus (stress/strain), and damping with a measure of logarithmic 

decrement (how fast the oscillations decay.) 



Engelmann spruce is among the lightest and stiffest of the spruces, often being as light as western 

redcedar.  It should be said here that equally important with the species is the manner in which the 

wood is cut and prepared for the soundboard – the goal being minimal cross-grain runout (quarter 

sawn), and long-grain runout (face to grain parallelism).  Without getting into the biology of trees, it is 

interesting to note that our light strong tonewood trees come from mountainous, cold, temperate 

regions, while the woods we use for the body of the guitar often come from warm, lush tropical regions.  

The latter also being stiff low damping woods, but much higher density.  Indeed we can imagine that the 

soundboard wood which we want to be so agile and responsive, yet enduring, has reached our hands 

after many centuries of hard geological and biological evolution.  As we struggle to get just the right 

tone from our instrument, it is some comfort to know that the wood which we call to service, has 

already worked infinitely harder. 

 

 

 

On the Athabasca Glacier – jump in to become a fossil 



 

A glacier’s ancient path viewed from Sentinel Pass near Mount Temple and the Valley of Ten Peaks. 

 

 

Lateral moraines at the base of the mountain cliffs giving way to a forest of spruce 

 



 

Lichens colonize as soon as they can, and help to erode the rocks. 

 

Pioneering Spruce – taking foothold 

 



 

 

May I take this one home? 

 

 

 

Nicely quarter sawn Engelmann spruce soundboard – maybe 200 years of growth! 


