
A decade of observations reveal that what is considered to be ground up tonalite bedrock is not glacial 
moraine, but mineralized peaty organic matter. 

https://drive.google.com/open?id=0B_DN2Mvu99gHUVByQ25BRGhfYUk  

Methods and Cameras 

Close-up photos were taken with a 21 megapixel camera, Nikon Coolpix, that costs about $100 and is 
easy to carry in your pocket. The camera is on a  very small “desktop” tripod and the self-timer 
function is used to activate the shutter to eliminate camera shake. 

The microscope camera is a 10 megapixel MU900 Amscope digital microscope camera with 10 80 
200x magnification. Photos are captured with  Toupview software which also allows you to “fuse” or 
stack the most in-focus parts of several images of the same object for more depth of field. You’re 
looking for detail in materials that are like glass, so you can’t use much light or detail is lost in a glare 
of bewildering reflections. One light gives the best shadows. The photos here were obtained with a 60 
watt bulb in a desk lamp. The camera puts out a 72 pixels per inch picture that is 48 inches wide and 
36 inches high, so you can’t really see these things directly on a computer monitor. Multiple photos 
and a photo processing program like Photoshop processing are essential to seeing detail. Much of 
this silica is invisible or changes in color and visibility depending on how you light it.  

The Test:  

Sounds preposterous, but it appears not only is the sand not ground up igneous rock, it is recent. 

I found silicate grains forming on moss in the growing tips of moss plants. I also got a C14 date of 
1950 for organics trapped in magnetite grains as those grains formed. The site was covered by a 
glacier until about 1940 so it appears the sand in the top 100 mm or so was formed after the glacier 
retreated.  

I had been looking for sand on moss attached to rocks. However, the sandy beach has a thick 
cushion of moss growing on the surface.  

1. If all the sand on the beach surface is petrified organic material, and if the process is current 
and ongoing, then sand under moss must have formed under it recently. 

2. If the process is ongoing and current then there should be a zone between the actively growing 
moss and the tightly packed sand where newly and partially formed grains are common.   

So, I decided to look for that zone of newly deposited silica and magnetite working from the top down. 
I removed a plug of moss and sand from the surface and lay it on its side, mossy surface to the left, 
and started taking photos.   



 

 

 

From the surface downward, four layers are evident based on color, grain size, texture, and 
predominance of organics. 



A.  Currently growing moss about 15mm… silica or sand not readily visible. 

B. Dark grey brown… Silica sand is present but material is predominantly organic. Loosely 
compacted organics with many voids: moss, leaves, needles, fungus, roots.  

C. Light gray primarily silica sand largest particles about 1 mm, there are no spaces here, tight layer 
of sand, roots, fungus… decomposing remains of moss, fungus, roots and other organics. 

D. Dark grey brown… very much the same color as layer 2, Silica sand predominates but not as tight. 
Grains somewhat larger than C, maybe to 2mm, and some small gravel particles… 5 mm+. 

A gridwork pattern of what appears to be organic material is also visible in layers B, C and D. The 
example below is from the lowest layer (D) in the sample and shows some very interesting roots and 
gravel. 



 



The grid (A) tends to be vertical and horizontal. The root represents the vertical axis.  

(B) There is another branching system here, about as wide as the root. It appears to be silica in 
places, fungus or maybe blue green algae (cyanobacteria) in others. If you enlarge these areas in the 
photo, it looks like there is nothing there, but this is silica, it’s thin, clear to black, and it forms a 
network of sheets and branches that run through the entire sample. 

 

(C) this appears to be a root that grew straight down from the surface. However, all the plants here 
have fungus growing on their roots and perhaps through their tissues.  

Moss, fungus and blue green algae are missing links in my education. Fungus and cyanobacteria are 
not part of our usual thinking about the formation of organic material…. Diatoms may be involved 
also. 

(D) Here, at this point, what appears to be a healthy and robust root forms many fine branches. It also 
looks more mineral than organic from here down. Notice how the root relates to little pebble below. 
Did the root grow into the pebble or did the pebble form around it? or is this just a convenient optical 
illusion?   

This appears to be the depth where root growth stops, the boundary between chemical environments, 
organic and mineral. 



 

At this point I have will notice that these are my photos. You are invited to share them with attribution. 

Results: 

Layer A … growing moss: 

Below: Moss leaves in the growing region show what appears to be small silica grains forming on the 
surface and what may be fungus growing within. The tiny spots or brightly colored light are likely to be 
silica, opal, deposited in pores. 



 



 



 



Above: the growing parts of moss plants show occasional grains of silica forming on their leaves and 
stems. The silica has organic fungus/rootlike organic material growing into and through it. This grain 
appears to have chlorophyll inside. 

 



 



 

 

Silica with incorporated organic material was very common along the lower moss stems (zone B in 
sample). 



 



 



 



 



This sand is not ground up bedrock, it has never travelled anywhere. It is a deposit but not a 
sediment. 

 

 



In layer B, the organic mat layer, silica is everywhere along stems: 

 



 



 

Above, sample from the B layer seems to consist mainly of moss stems. Sand grains appear to be 
forming along these stems within the dead brown leaves. The green bars show the width of a live 
moss stem on the left compared to what appears to be an old stem with sand growing in the leaves. 
Sand grains are roughly half the width of these ropy old moss stems. 

From the sample above: 



 



 



 

Above: The silica grains are about 0.7 mm. (A) dark amorphous silica forms a matrix around and 
between these grains. (B) The big blue/black grain to the right is not floating in thin air. It sits on a 
stem that plugs into the matrix. (C) This appears to be a moss stem overgrown with some kind of 
fibrous material. 



 

 

Magnetite: Next I crumbled the dry sample above and picked up magnetic particles: 



 



 



 



 



This magnetite is not pure. It always has plenty of silica deposited with it. Remnants of organic 
material are obvious. Below, it’s hard to know where the magnetite is in this particle: 

 

I have found similar sand in glaciated areas of Maine, Oregon, and Tasmania, though very little 
organic material remains in that sand.  

 

Magnetic Moss, Rhytideadelphus loreus, “lanky moss” 
 
 
Eagle River Lanky Moss same as Mendenhall Lake 
 
It appears at least some of what is supposedly “glacial moraine” has nothing to do with glaciers and 
everything to do with moss.   
  
The “lanky moss” community the moss, bacteria, algae, and fungi living with it appears to be 
depositing silica and magnetite, forming the speckled sand, common here (perhaps diatoms, it’s a 
complicated group of unfamiliar life forms).  
 
These photos now document a study to see if silica sand and magnetite form under Rhytidiadelphus 
loreus wherever it grows. Sampling at about 10 widely separate sites including mountain trails and 
the edge of a 20-30 year old parking lot, supports this hypothesis. 
 
The following pictures are from Eagle Beach, about 20 miles from the Mendenhall glacier on the 
upper berm of a westerly facing sand and gravel beach. 
  



 
 
This image is with a 20.1 megapixel Nikon Coolpix model L32 on “closeup” setting in bright sunlight. 
The silica, likely opal, glows bright blue reflecting the blue of the clear sky. Use a tripod and the timed 
exposure mode so you don’t get shutter shake (you may share photos with attribution). 
 
In a photo processing program, decrease the brightness to near 0 and increase the contrast 50% to 
show just the brightest things in the picture: 



 
 
Observations at 6 sites, each separated by several kilometers, finds silica and magnetite sand, moss 
and fungus, similar to that at Mendenhall Lake. The examples below concentrate on the magnetite 
because it is not likely to be from igneous bedrock, it is always associated with silica, and strands of 
organic material can be seen sticking out of it.  
 
It’s not ground up bedrock. It is magnetic, and it is intimately associated with what looks like quartz 
(but probably isn’t quartz). 
 
Here is a scatter of magnetic particles from the peaty layer (3) below the upright moss stems: 
 



 
 
Notice that most of these particles cannot have been produced by fracturing and grinding local 
bedrock in some kind of glacial cement mixer. It is impossible to produce these shapes and surfaces 
that way. The largest grain above is obviously derived from organic material and is continuous with 
the silica and magnetite to the right. It looks like mineralized fungus. 
 



   
 
This is magnetic moss, Rhytideadelphus, loreus,  
 
It’s not uniformly magnetic, but if you break or snip it into small pieces a few of those pieces will jump 
onto a paper covered magnet. Some of these magnetic fragments have no obvious grains of 
magnetite attached, so the magnetite must be inside (below). Using a magnet is an easy way to 
narrow your search, should you look. 
 
 

 
 
The magnetite is the dark material, and the dark material is probably what remains of fungus.  
 



 
 
This is another magnetic example, a moss stem in the branching portion, just below the green 
leaves.… the magnetite appears to be in a fungal structure on the surface of the stem. Notice the 
fungus growing in and on the stem, and all the other little fibers.  
 



 
 
The magnetite here looks more typical. 
 



 
 
Lanky moss is a community of organisms, a moss forest with a vertical structure: 
 

1. Upper growing moss with green leaves 



2. Lower brown stem, attached sand grains with organic material, fungus, moss rhizomes, 
rhizomorphs, mychoryzae incorporated in the grains, all of which conform to each other in such 
a way they must have formed in place. 

3. Peat composed mostly of moss stems but with considerable sand (photo above…very easy to 
see the silica in this layer!). Roots, fungus, moss stem and rhizoids cyanobacteria, form a thick 
mat.. stems often cross at right angles.  

4. Mostly sand with the gauzy remains of moss, fungal and algal tissue and the grains that 
formed within them. It feels like the sand is held together with spider webs and it breaks down 
into egg shaped or conical clumps. 

 
Here is a magnetic particle from layer 2. lower moss stem: 
 
 
And from a little lower down … zone 3, more magnetic moss. 



 
 
The organic material either grew into these grains or the grains formed around the organic material. 
Adjacent grains fit together and overlap each other. 
 
 



 
 
 
So what would all that organic material want inside a grain of silica? Are roots or rhizomes known for 
growing luxuriantly and without any apparent difficulty into crystalline silica? The grain surface 
conforms to the organic material within. 
 
It appears that a knot of mycelia or rhizoid fibers (?) forms along a moss stem, maybe a digestive 
structure. This tangle of fibers and the structure it represents is then replaced by minerals…. See the 
silica grain below 
 



 
 
In layer 4 sand appears to predominate over organics 



 

Above is a structure that might be silicified fungus. It’s obviously moss on the right side, or what was 
once moss. However, what looks like fungus emerges from the stem of the moss at B. 

Below, with the contrast increased a grid of dark material is visible, the ends of what look like spikes 
protrude from the surface (A) 

 

 

 

 



 

These spikey things look like fungus and at their bases they branch forming a framework and matrix 
which appears to be mineral and transparent depending on the light. That dark trough that runs upper 
left to lower right across the image above is not a shadow. 

Sand samples from this level below the peat of what is predominately sand in this level below the 
peat break up into often rounded structures that look like pebbles: 

 



 



 

This is mostly mineral, though there is a little organic material still present. Notice the dark matrix 
here, how all these grains fit together and the exotic shapes .and rainbow colors. 



 



 

The sample above is a clump of sand with a petrified stem and roots. The grains, particularly those in 
the stem, how could they have been formed from the local bedrock, transported miles in a river and 
then deposited randomly to form this structure? 

It’s hard to believe this is going on but it’s not hard to find if it’s there.  

Sand grains were also found forming on the leaves and stems of “common water moss,” Fontinalis 
antipyretica. So, deposition of silica and magnetite may occur under related species. Rhytidiadelphus 
loreus is a true moss and both species are Pleurocarps. 

 
 
 
  
 
 
 
 
 
 
 
 
 


