File For the TREE/Chemistry (ChemisTREE!) of the 5 pointed star*




    *Activities/Ideas like Stars-Ancestors-Descendants in 



    
            the Tree/MilkyWay/River of Sky & Earth





 SHAPE  \* MERGEFORMAT 
[image: image1]
*We human relatives share breath with all the Plant Nations who came before us on this Ball of Life…Yet we and they are all ancient Star Stuff…Our atoms were made in stars which long ago blew their celestial “seeds” out adrift upon the solar winds until they got together here to dance around this star and became able to tell their story…our story…your story…the YOUniverse story! Because the Periodic Table of Elements is really only about 8+ families having a Cosmic Family Reunion…and because we are truly all related, chemically and in every other way… “My Relatives Say…” listen to the flute’s notes traveling like cottonwood seeds upon the wind…the wind that carries love songs that bring hearts and lives and families together for generation upon generation…
*Use the Story of the Flute as recorded on “My Relatives Say” www.makoche.com by Dakota Elder Mary Louise Defender Wilson (MLDW) to explain how the woodpecker showed the young man how to make a flute from a cedar tree branch…an example of Indigenous STEM.  Read her CD notes “The World Never Ends” regarding the use of stories, knowledge and wisdom for the generations and the improvement of human beings and civilization toward being more kind, gentle and helpful.

- See Brock (below) for how TREE and Chemistry connect chemically and 
historically as well as 
metaphorically!

The following 4 references to L. P. Price and Fauntleroy should also be cross-listed in the DRUM/Physics Branch of the StarTree:
Fauntleroy, Gussie (Nov./Dec. 2006). “Flutes & Flutemakers: Timeless Native 
American Instruments” Native Peoples. pp.28 -32.
Price, Lew Paxton (1991,1994) Secrets Of The Flute: The Physics, Math, and 
Design of Non-Mechanical Folk Flutes. Garden Valley, CA: Lew Paxton 
Price (self-published).
Price, Lew Paxton (1989,1991,1992,1995). The Oldest Magic: The Prehistory, 
Ancient History, Nature Of, And Early Influence Of Music With Special 
Attention To The Role Of The Flute. Garden Valley, CA: Lew Paxton 
Price (self-published).

Price, Lew Paxton (1997). More Secrets Of The Flute: More Of The Physics, 
Math, And Design Of Non-Mechanical Folk Flutes. Garden Valley, CA: 
Lew Paxton Price (self-published).
*The flute from a cedar tree is used in the MLDW story above because the cedar and its beautiful, fragrant, healing medicine (chemistry, “spirit helper” molecules) is often one of many tribal nation’s four most important plant medicines along with tobacco, sage and sweetgrass among others depending on the region… Other essential tree medicines include the chocolate tree and the ceiba tree and copal resin and others for the Maya, in addition to tobacco.  For the people of the Andes, the coca leaf has a role similar to tobacco in Northern cultures as a sacred plant of communication and relationship and thanksgiving.

What role does chemical communication (CHEMunication) play for each substance mentioned?

Altman, Nathaniel (2000). Sacred Trees: Spirituality, Wisdom & Well-Being. 
New York: Sterling. [Especially chapter 2: Cosmic Trees, 4: Ancestral 
Trees, 6: Trees as Providers, 7: Trees that Heal]. 
*Consider the interrelated roles of the four “elements” of Fire(Sun), Wind(Air), Water and Earth in various Indigenous Turtle Island Nations. Although these four words are not defined as “elements” by chemists…See Brock and see the Mexica/Aztec version of the role of wind & flute as one of the Four Directional elements in McDermott(1997).

McDermott, Gerald (1997).  Musicians of the Sun [Retelling of Mexica/Aztec 
myth where Lord of the Night (Tezcatlipoca) sends Wind to free the four 
musicians that 
the Sun is holding prisoner so they can bring joy to the 
world. Simon & Schuster, New York [Note: the use of the same four 
colors (yellow, green, blue and red) as in the RUMIS game and in 
Pachacuti’s 9 Quipus problem. Use this story within DRUM/Physics
* How and why do water and “air” become the material of a tree?
Brock, William (2000, 1993,1992). The Chemical Tree: A History of Chemistry. 
New York: W.H. Norton. [This is a great source of info. The Title comes 
from the experiment conducted on a carefully measured tree by Joan-
Baptista Van Helmont in 1648. He incorrectly concluded that all of a 
tree’s gained mass after after four years of growth must have been caused 
by water alone. This is the nature of understanding chemical change and 
transformation. From p. xxiii: “Returning to Helmont’s tree, an arboreal 
image and metaphor can be usefully deployed. The historical roots of 
chemistry were many, but produced no sturdy growth until the eighteenth 
century.  In this healthy state, branching into the sub-disciplines of 
inorganic, organic and physical chemistry occurred during the nineteenth 
century, with further more complex branching in the twentieth century as 
instrumental techniques of analysis became ever more sophisticated and 
powerful.  Growth was, however, dependent upon social and 
environmental conditions that either nurtured or withered particular 
theories and experimental techniques…Chemistry was, and is, concerned 
with the analysis of substances into their elements and the synthesis of 
substances from their elements or immediate principles. 



The possibility of manipulating elementary matter into substances 
of commercial or – at the extreme – of spiritually uplifting value, such as


silver and gold or an elixir of life, led to alchemy…the technological 


manipulation of Nature’s resources for the benefit of humankind, can be 
traced back to the philosophical spirit of enquiry that underpinned 
alchemical investigations.
*Research the role of forests in the global carbon cycle and their ability to sequester or fix carbon.  Dr. Patrick Moore says deforestation is responsible for about 20% of global carbon dioxide emissions. He says trees are the most powerful concentrators of carbon on earth…but what about oceanic phytoplankton?  <www.canada.com/components/print.aspx?id=67623834-alaf-42e4-91cb-28492a462651>   

*See Rock’s Ball of Life for yet another perspective…

on Brock & Helmont’s question.
* Like the 5 pointed star in the Tree…There are 5 main branches of Chemistry: 

-Analytical

-Physical

-Biochemistry

-Inorganic

-Organic

Robinson, Janet Bond (1992) PreColumbian Chemistry In MesoAmerica: A Descriptive 
Chemistry and History of Technology from Natural Resources…Metallurgy, 
Pottery & Pigments, Agriculture and Medicine. 
For Chocolate/Kakawa/Xocolatl:
*Tezcatlipoca(Lord of the Night) is also the Big Dipper stars who along with his brother Quetzalcoatl/Venus gives us the always-moving sky calendar and the ways to count it and know it.  Research the role of chocolate in astronomy/calendars and the gift of chocolate from “Venus/Morning-Evening Star/Quetzalcoatl.   Use book by Parke & Panik.

Parke, Marilyn and Sharon Panik (1994). A Quetzalcoatl Tale Of Chocolate  Fearon Teacher Aids PO Box 280 Carthage, Illinois 62321 ISBN 0-86653-959-X.  I obtained this (also in Spanish) from a Spanish Teacher’s catalog through NINOS 1-800-634-3304.  Many highly qualified consultants are listed with their qualifications at the end of this children’s book.  There is also a Teacher’s Guide To A Quetzalcoatl Tale Of Chocolate which has many activity masters and much background information. ISBN 0-86653-957-3.
*For a  good websource for information on the Yin-Yang like complementarity of the relationship between Quetzalcoatl and Tezcatlipoca:   See http://weber.ucsd.edu/~anthclub/quetzalcoatl/que.htm
According to this source which cites others, Quetzalcoatl and Tezcatlipoca become two TREES at the creation of the fifth world (this one we’re in now)

that support and connect the sky and earth. 

*There are many chocolate sources, activities and ideas.  This sacred tree only grows between 20 degrees north and south of the equator.  Twenty…

like fingers and toes, and days in the Maya calendar, and now degrees north or south of the equator.  What is the sun-plant connection?  There is a correlation of chocolate to the stars particularly the North Star (Xaman Ek, Mayan) and to the cacao bean merchants who traveled north and south by following the star’s altitude above the horizon as they moved.  So this North Star is the Heart of Sky and associated with chocolate.  Cacao beans (Kakawa, Mayan) were used as a trade item like money, and as a counter for time units.  So since chocolate grows on trees and is money and time…Time is chocolate is “money” growing on trees!
Consider this equilateral triangle of equivalent meanings as you recall the *M&M quipu activity and the *MayaKingLesson and chocolate’s many meanings as you research these sources.

Coe, Sophie D. and Michael D. Coe (1996). The True History Of Chocolate.  Thames & Hudson, Ltd.  London.  [Michael Coe is the Maya scholar who tells the long story of deciphering the Maya written language in his book “Breaking the Code”].

Brenner, Joel Glenn (2000). The Emperors Of Chocolate: Inside The Secret World 
Of Hershey & Mars. New York: Broadway Books.
*Milton S. Hershey’s Mayan Birthday-Name is: 12.12.2.8.8    11 Lamat 6 Yaxkin

(Lamat is rabbit...a chocolate bunny?) Sunday, September 13, 1857  JD# 2399571
Milton Hershey’s Mayan Deathday:    Saturday,   October 13, 1945   JD#2431742
 So for how many “kin” days did he play ball as a Maya-like Lord of Chocolate?

He might not like it though if we answer this question by converting his Long Count into M&M (Mars&Murries) candies and Kit Kat Bars! See Brenner(2000).

M&Ms were born in 1940…Franklin Mars who began the candy empire was buried in Lakewood cemetery Minneapolis in 1945 the same year Hershey died, although he had actually died in 1934 and was moved and reburied here near the Dakota Center of the Universe. His billionaire son Forrest just died at age 95 in July of 1999.  Forrest Jr. and his brother John were made co-presidents then.

*(Video) (Feb. 12, 1999). Biography: “Milton S. Hershey: The Chocolate King” 
A&E Channel. www.biography.com.
Presilla, Maricel (2001). The New Taste Of Chocolate: A Cultural & Natural 


History of Cacao With Recipes. Berkeley: Ten Speed Press.

*Theobromine is one of the alkaloid compounds in chocolate. It is a relative (closer in some cases than in others) of theophylline(tea leaves), caffeine(coffee beans), nicotine(tobacco) and cocaine(coca).  Theobromine and Theophylline are:    







C7H8N4O2
Research the chemical compound formulas and also the structural formulas/shapes of these molecules (Merck chemical dictionary) and compare and contrast them.  
 The Merck Index: An Encyclopedia Of Chemicals, Drugs, and Biologicals.


11th Ed. (1989). Rahway, NJ.: Merck & Co.
*Build gumdrop and toothpick molecule models for each of the above.  Use red for carbon, yellow for hydrogen, blue for nitrogen and green for oxygen.  Double bonds require double toothpicks! Note the repeating hexagon and pentagon patterns. Also add wintergreen(methyl salicylate) and vanillin.  Notice that the “relatives” theobromine and theophylline have the same formula (C7H8N4O2 ) but different shapes as do wintergreen and vanillin (C8H8O3).  Each pair of these relatives are called “isomers” because they have the same number of parts but rearranged differently.

*Consider an analogy of musical connections…molecules are made of atoms joined together by electron bonds somewhat like the way a musical chord is made up of notes played together at the same time.  In this case we have four possible notes: CHNO played a different number of times in different sequences and in different CHEMusICAL arrangements!  In perfume making, the fragrances have 
What are referred to as “notes” from the essential oils of plants, flowers, etc.  When a perfume has several “notes” played at once(smelled) it is like a chord on your nose instead of your ears! “Listen…do you smell something?” This analogy of blending across two of the five senses is actually a real phenomenon called synesthesia which we all had while we were still connected to our mothers by our umbilical cords…This is another kind of cord from chord but nonetheless some people were born with combinations of 2 or more of their 5 senses still joined together in terns of the brain’s wiring and CPU information processing.  Perhaps the Inka king Pachacuti who standardized the knotted, umbilical cord-like communication strings called quipu/khipu “knot” was a gifted synesthete…or maybe he was just good at analogies and communication.

*How could we use a quipu/khipu to represent a chemical formula…say theobromine?  The formula for this compound is: C7H8N4O2
We would need a red pendant string with a 7 loop knot at the end,

a yellow pendant string with an 8 loop knot at the end, a blue pendant with a 4 loop knot at the end and a green pendant with a 2 loop knot at the end…This could be followed on the main cord by a total cord (a brown-colored cord like the total on the M&M quipu which has different M&M colors on the outside but all chocolate…and theobromine on the inside) of 21; 2 single knots next to each other above a figure-eight knot at the end of the string for the number one in 21.

Subpendant strings could also be attached (as we did for the Top 20 Rainbow Tribes Quipu).  We could use an orange (or red) subpendant of 6 (atomic number/# of protons) on the red carbon pendant, an orange (or yellow) subpendant of 1 on the yellow hydrogen pendant, an orange (or blue) subpendant of 7 for the blue nitrogen and an orange (or green) subpendant of 8 on the green oxygen pendant. These atomic number subpendants would now clearly identify their elements and would all be colored orange, which would be the color that means this is the number of protons, or the subpendants could match their corresponding element color.  Anyway, additional subpendants could be added for the number of neutrons that accompany the protons in the nucleus. Thus when the two subpendants on a pendant are added together we know the atom’s mass number.  The carbon atom is the basis for determining the atomic mass of a proton (which is of course our yellow Hydrogen string!) since this is defined as one twelfth of a carbon-12 nucleus. 

On the total cord which shows the number of atoms (21) joined into a theobromine molecule, we could add a subpendant for

the molecular weight of 180 (to the nearest whole number). This number can be obtained by the following:  [7 x 12] + [8 x 1] + [4 x 14] + [2 x 16] = 180

where the first number of each product is the number of atoms of that kind of element and where the second number in the product is the mass number of the element, so that the entire molecule has a total mass of 180 units…

based of course on the proton as determined by 1/12 of an average carbon’s nuclear mass!

Another way to think about this is to use the M&M analogy with a package of 21 total M&Ms made up of 7 red, 8 yellow, 4 blue and 2 green. The difference here in thinking about atoms instead of M&Ms is that each color weighs its own special amount with yellow being the standard smallest unit upon which all others are judged.  This would mean that 1 red = 12 yellow, 1 blue = 14 yellow and 1 green = 16 yellow so that the total weight of the 21 M&Ms in the package = 180 units.  Just to complicate matters a bit, because radioactive

isotopes of carbon and other elements can occur naturally, it might be occasionally possible that one of these radioactive carbon atoms has 14 instead of 12 mass units. If a molecule of theobromine would just happen to have one of these radioactive “red” M&M carbon atoms, it would of course raise the mass of  the molecule from 180 to 182.   Over thirty years ago there was a rumor that red M&Ms were carcinogenic and as a result the company pulled them from all packages for awhile even though the red food coloring was never a problem!  However, pulling out the occasional radioactive “red” carbon atoms in all the molecules we eat, breathe, drink, wear, etc. would not be possible.  Therefore, we are naturally radioactive, and from the moment we stop breathing and eating… at death, we stop replacing our radioactive carbon atoms.  Because of this the age of something that was once living and breathing carbon atoms can be measured based on the fraction of carbon remaining in the bone for example.  In the case of carbon, this works up to about 10 half-lives which is around 50,000 years.
* Question: What does all this radioactive “red” carbon have to do with 




Indigenous people anyway?

Answer: Archaeologists and anthropologists are always telling us our history…which may or may not agree with our oral tradition (see Deloria’s books).  When archaeologists found and dated a place in Peru called Caral…

“Ancient Metropolis Discovered In Peru” (Apr. 27, 2001). Star Tribune. 1A, Twin   Cities, MN. [2627 BC Caral built around same time as Egyptian pyramids].

…they said it may be the oldest civilization in the hemisphere…at least until they find the next one that is even older!

*We can use the khipu/quipu to record a chemical formula by its composition, mass or even percent composition of elements in the compound, but how can we use a khipu/quipu to show the structural shape?  …Especially if we have isomers like wintergreen(methyl salicylate) and vanillin which are both C8H8O3 …or theobromine and theophylline, C7H8N4O2  with very different fragrances due to the different molecular arrangements of their same numbers of atomic parts?  
To see an example of a simple shape that can be recorded into the “talking knots” that turns out to be a natural fractal shape and something you “just can’t live without…” 

…Try the next problem called “Pachacuti’s Nine Quipus” which involves archaeology, architecture and chemistry by Thinkin’ Incan and Applyin’ Mayan as a Minnesota Dakota! 
* [Here is the “setup”…] “Pachacuti’s Nine Quipus” is a problem posed by the Indigenous archaeologist named Minnesota Smith…his well-known half brother is Indiana Jones (You know his theme song!  Smith & Jones have the same mom but Minnesota’s dad was a Turtle Islander!)  Indiana is always digging things up, while Minnesota works with NAGPRA and the identification and re-(m)/(p)atriation of artifacts.  Anyway, you should know that the 8th Inka leader who ruled around 1430 AD made a prediction [See Sullivan (1996), Ch. 9] that there would only be 5 generations remaining before “Spacetime Turns Over… an Earthshaking, Cataclysmic (upside-down, inside-out) Revolution of sorts…” His son, the 9th Inka was named Pachacuti. In fact, this is what “Pachacuti” means in his Runasimi/Quechua language…“Overturner of Spacetime… Earthshaker…a Cataclysmic Revolution!”  Well it turns out that it really was 5 generations and 100 years later in 1532 when Pizarro showed up from Spain (first contact with gold-hungry Europeans) to meet and greet…then defeat… two of Pachacuti’s great grandsons who were ruling Tawantinsuyu at the time.  His two great grandsons, Atahuallpa and Huascar were also half brothers like Smith & Jones. One ruled the Northern empire and the other the South from Cuzco, the Navel-Center of the Incan Universe [See Diamond Guns, Germs and Steel].

Diamond, Jared (1999,1997) Guns, Germs and Steel. New York: W.W.Norton & 


Co.

*(Video) (2005). Guns, Germs and Steel  www.nationalgeographic.com

Now Minnesota Smith, who was born at the Dakota Birthplace-Center of the Universe…and also a half brother to…ahhh, what’s his name…, was recently with Jones at a conference in Cuzco where they were asked by an Indigenous, Peruvian archaeologist to help her solve a problem.  She had recently learned about and received a chullo (Incan llama wool hat) filled with 9 quipus that some looters and graverobbers had found while looking for gold in the royal tomb of the ninth Inka, Pachacuti Inca Yupanqui who ruled Tawantinsuyu from 1438-1471.  So to make a short story even longer, Smith needs your help… to read, translate & draw the strings, arrange them in some order or sequence if possible, and finally to interpret them by making a hypothesis about their true meaning.  Like these International collaborators, you should work in teams to unlock the hidden message in the knots from at least 536 years ago…After you think you have the answer, we’ll have a discussion about NAGPRA and “What this Awl Means.”  [See Spector, next page].
*The answer to the Pachacuti’s Nine Quipus turns out to be that each of the nine quipus represents one of the Inka leaders up to and including Pachacuti.  Each quipu is like a blueprint for that Inka and his time of rule in the expanding empire. Noticing that the yellow string in all nine cases though is always a constant number “8,” so students will have to arrange these in sequence by the green, blue, red or brown strings which increase.  The data can be filled into a spreadsheet and the number patterns can be analyzed and perceived until they are holistically visualized.  Clues are given and hands-on building materials are distributed as they become ready. The message contained in each khipu is a cube shape that seems to be growing larger in each of the nine generations.  How? Why?


The first generation has 8 golden yellow corner cubes or perhaps 8 yellow marshmallows joined or connected by twelve toothpicks.  These yellow corners are retained for each of the succeeding generations of growing cubes, just as our ancestors are always within us in the DNA chemical, family tree knotted khipu cords we inherited.  The first cube generation is 100% royal, golden yellow (the smallest cube shape crystal is only yellow corners), but succeeding generational Inka leaders will have green edges, blue faces and at least one red, cuzco-navel-heart on the inside. This inner cube or marshmallow will have all six sacred directions surrounding it represented by shared toothpicks to its neighbors.  What is this growing fractal cube shape and why would it represent the Inka dynasty?   It turns out that the origin story [See Urton or Osborne] says that the first royal Inka family consisted of 8 members: 4 brothers and 4 sisters.  

The first Inka is Ayar Manco and one of his three brothers is named Ayar Cachi which means “Brother Salt!”  So why is salt so important to their founding myth?  Because to the Inka, gold represents the sweat of the sun and silver comes from the tears of the moon…So what do sweat and tears have to do with royal blood, gold and silver? The answer is SALT (sodium chloride NaCl) in their royal sweat, tears and bloodline.  These are the nine cube-like layers stacked into a pyramid shape that could even resemble Kukulkan or Chichen Itza which was founded several centuries before the Inka rose to power.  Also since the simplest cubic crystal arrangement of salt is 4 corner ions of sodium and 4 corner ions of chloride we can see the founding family tree legend of the 4 brothers and 4 sisters! To understand what the toothpicks represent with the marshmallows we can visualize them as electrons in the sodium and chloride crystal ion matrix. Just as we made gumdrop and toothpick molecules for theobromine, etc, we can now make marshmallow and toothpick cubic crystal structures for sodium chloride.  An average cubic grain of table salt that is barely visible to our eye has roughly a million times a million times a million ions in it! This means that the ratio of volume compared to the surface area is an interesting comparison as the crystal grows.  In fact, if Manco Capac is the first Inca cube (letter A or 2x2x2), then it is at the ninth cube for Pachacuti’s cube (letter I 10x10x10) at the base of the pyramid where his cube has 512 red ions on the inside of the 488 yellow, green and blue ions on the outside. This is 51.2% red or “more-on-the-inside-than-the-outside…something of an inside-out, earthshaker revolution is going on at this point in the pyramidal dynasty.  Isn’t a pyramid a human built mountain or volcano anyway? Do you see the red-hot, blood-like, iron lava that comes to the Earth Mother’s surface every now and then? Does this lava mix with the salty ocean to produce steamy clouds and then snow that falls back down on these high volcanic mountain ranges of the earthquake-prone Andes!  See the cycle? The circle? The eons of generations? Perhaps Pachacuti’s cube is an eight-cornered cubic Mother Earth (Pachamama) with a thin outer layer of mostly blue and some green…rather than a sphere. A ball of 8 corners? Try a soccerball of 60 corners!
- So what does this ALL/AWL mean for Minnesota Smith and you? See Spector.

*Spector, Janet D.(1993). What this Awl Means: Feminist Archaeology At A 
Wahpeton Dakota Village. St. Paul: Minnesota Historical Society Press.

[“When I excavate sites and touch things that have lain untouched for 
centuries, I know why I am an archaeologist.  But until now, when I wrote 
about those sites and objects, I felt no connection with the past, my own or 
that of the people whose cultural landscapes I had unearthed.  Writing 
(this), a story about a Dakota girl who lost a carved awl handle a century 
and a half ago, brought back thoughts and feelings I had experienced as a 
young girl drawn to archaeology…These motives are empathetic – a 
longing to discover essences, images, and feelings of the past – not 
detached, distanced objective”].
* Compare Spector’s feminist view of the science of archaeology with Roszak’s view in The Gendered Atom.  What is an Indigenous view of gender relations and Nature and “feminism” as seen in the non-Indigenous community? 
*Does Western science harbor a gender bias when approaching atoms and the atomic power within? See Roszak.

Roszak, Theodore (1999). The Gendered Atom. Berkeley, CA: Conari Press. [This looks 
at the Frankenstein story by Mary Wollenstonecraft Shelley in terms of her 
feminist/feminine reaction to the predominantly male scientific community of her 
day.  Their wishes to coerce and control feminine Nature in their desire for her 
power and secrets of life.  Shelley’s famous husband and Lord Byron were like 
mad scientists with the newly discovered Galvani frog leg experiment and 
chemical batteries.  It was an exceptionally cold summer when she was inspired to 
write this.  Roszak explains how the reductionist view of three centuries of  
Western science and atomism now in the post-quantum era has finally begun to 
produce a more satisfying holistic view of the interconnected and feminine and/or 
Indigenous worldview.  This realization has occurred beyond the simple linear, 
cause-and-effect relationship that came with Post-Newtonian physics and in Non-
Euclidean geometry.]
*(video) (1931) Frankenstein. [The original on DVD @ www.mragroup.com.au ]

Compare the movie to Shelley’s book. It has many differences in purpose.

Radka, Larry Brian (2007) World Explorer Vol.4 No. 6. “Ancient Electric Lightning” pp.35-41.
*Visit the Bakken library in Minneapolis of the history of electricity in medicine…particularly cardiac pacemakers.  They have a great Frankenstein exhibit and theatre presentation. Resuscitation of the stopped heart beat is electrochemical and a spiritual process for people. The Bakken also has several indigenous views of lightning symbolism. See Johnston.
*Johnston, Basil and Jonas George (1997). The Star-Man and Other Tales. Royal Ontario 
Museum. [Read the Thunderbolt Nimkiiwaagan story.  What ethics and 
consequences are presented here about the hands-off respect for the power of the 
lightning and the young man’s relationship to it?  
*Recall what Sitting Bull said about something in your path…If it’s good pick it up…if not or you’re not sure if it’s good…leave it alone and get away from there! What is our view of technology? STEM?

* Compare the nested, growing cubes of Pachacuti’s 9 quipus with the story of the Raven who steals the powerful Sun from a bentwood box.  This sounds like nuclear energy hiding in the smallest nuclear box! (See For Salt section of the 6th CENTERpoint file).

* Compare and contrast the following two or three videos. Why are some humans fascinated by explosive power?   …Or gold?  
*(Video) NOVA (2001?).  Kaboom! Boston: WGBH.
*(Video) (2002) Crazy Horse: Dynamite & Dreams. Finley-Holiday Film Corporation. 


   www.finley-holiday.com  also www.crazyhorse.org
*(Video) (1990) The Spirit Of Crazy Horse.  PBS Home video. Pacific Arts Video 
Publishing.

*What was Alfred Nobel’s personal pain from inventing dynamite? …The death of his own brother from his invention.  The Peace Prize is his legacy to being constructive… after being destructive…Kieselguhr is a German word for…?  To stabilize the nitroglycerine what did he do?  Speaking of “clay,” like S.T.E.M. rooted and growing in C.L.A.H. – culture, language, arts and humanities including a sustainable environmental ethic…
If boarding schools took us from reservations so we could learn practical and technical skills associated with industry and agriculture and explosive fertilizers…(as if we didn’t know about the Three Sisters interaction of physics and chemistry) …the chemistry of the Earth and its clay, glazes, pottery…See “Clay Chemistry” chapter in Bond (1992)
* See a claymation/CLAHmation video that speaks to the “all STEM/no CLAH” boarding school:

(1956) A Gumby Adventure: “School For Squares”  Art Clokey Productions [Gumby 
works at the BIA with his Indian pony Pokey when a distress call comes 
in…through the window…the blockheads are stealing children and changing 
them at the school…Gumby and Pokey to the rescue with a little twist and turn 
for the Blockheads!]

Are humans ready to encounter life from beyond earth? Or even shape-shifting life here on earth? If these E.T. relatives are chemically made of the same atoms and/or molecules as we are…by the rules of biochemistry…then are the majority of Earthlings ready to accept our relatives or will making contact be similar to Columbus, Cortez, Pizarro? Indigenous vs. Non-Indigenous on a planetary scale…Are they hiding from us as our ancestors may have tried to camouflage themselves from the Guns, Germs and Steel?…
* See DVD of X-Files Season 6 episode: The UnNatural (Baseball playing Alien!)
*(Video) (2005). Guns, Germs and Steel  www.nationalgeographic.com
 Diamond, Jared (1999,1997) Guns, Germs and Steel. New York: W.W. Norton & Co.
*Consider how a camouflaged, CHEMouflaged, shape-shifting alien like the octopus must have an incredible information processor (Brain-nervous-electrochemical neurotransmitter system).  What if aliens look like the octopus?

See PBS video “Origins” and the episode called “Where are the aliens?” See: <http://www.pbs.org/wgbh/nova/origins/>
*Since Periodic Tables are True throughout the Galaxy and/or Universe, what differences in their understanding and display might also occur among Intelligent Life? See Mazurs
Mazurs, Edward (1957) Graphic Representations of the Periodic System During 100 Yrs.
*Research the role of the octopus in Northwest Coast and even Maori tribes.  See: http://www.ipl.org/div/natam/bin/browse.pl/B1391 and www.johnnymoses.com  This Nootka storyteller includes “Octopus Lady and Crow” on his recordings.

*Note: Octopus has 8 leg-like tentacles like the 8 notes on the Western musical octave or the 8 major families (outer valence electrons) in the periodic table of elements…CHEMusICAL COMPOUNDS to be tasted, smelled, seen, etc…or not!
*Audio CD (2002) When The Humans Thought They Were People Vi Hilbert & Johnny Moses [Songs & Stories of the Samish People including Coyote, Octopus, Cedar Tree, more]. www.tenwolves.com  Same source has (2000) Vi Hilbert Sacred Friendships with Rock and Coyote story.
* Tell the story of “Coyote’s Eyes” to show how after his encounter with Rabbit and his consequence of blindness, Coyote learns to see better than ever and walk in balance with the eye of Buffalo and the eye of Mouse…his generous relatives. 
How are scientists like a curious Coyotes in their pursuit of new tricks, technology, toys?

Show Powers of 10 video/website and Cosmic Voyage video.  How does the Coyote’s Eyes story give us a macro- and micro- perspective like these videos?  He learns to see small things with the microscope-like mouse eye and he learns to see far away things with the telescope-like buffalo eye.
* CD-ROM (1999) Powers of Ten Interactive. www.powersof10.com. Also a flipbook 
is available @ www.eamesoffice.com and the original 1989 and 1968 videos from 
the films of Charles & Ray Eames @ Pyramid Home Video Santa Monica, CA..
*(video) (1996 Academy Award nominee for best documentary) Cosmic Voyage narrated 
by Morgan Freeman.
*Now that you’ve seen how khipus/quipus can represent atoms, can we use a khipu/quipu to represent something even smaller than the atom…a Rainbow Light-Making atom? 

   

 (Spectroscopic analysis shows atoms give off fingerprint-like lines of 



light…See Morrison video)

Show the “Thinkin’ Incan…Descent” RainboW74 Quipu.  What does it mean? Use your Mouse Eye and you’ll see Element #74 W for the glowing hot Tungsten filament in an INCANdescent light bulb!  It is the electronic configuration of the 74 electrons placed into their 7 rainbow-colored shells starting with red for the first 2 electrons, orange for the next 8, yellow for the third level of 18, green for the 32 possible in the fourth level, etc…with blue, indigo and violet.  The white string is the total number of electrons which is 74.  This is not only the number of electrons but because it is a neutral atom and not an ion it is also the atomic number of protons.  See: Mazurs fig.123 & 124 for other ways!
*How was Danish Nobel Prize winner Niels Bohr like a Coyote with both the Mouse Eye and the Buffalo Eye?

Answer: When he looked at the atom’s structure with electrons flying around the nucleus he said it resembled something like the planets going around the sun…This analogy turned out to be too simplistic but a useful step nonetheless.

*Show the Titius-Bode Rainbow 8-9-10 Quipu with Rock’s diagram for this cosmic relationship. Cross-reference this to DRUM/Physics:

This khipu shows the predicted spacing of the planets by Titius-Bode on the pendant strings with the actual spacing of the planets on a same-color subpendant for easy comparison of predicted and actual.  
- How close is this T-B relationship in your opinion?  Notice the chronology of when they were “predicted” to be somewhere and when “Buffalo Eye” telescopes grew large enough to confirm or deny these predictions.

*Use the following four analogies or stories to describe the atom:

-  a nucleus the size of a Buffalo Eye and wild rice grains flying very fast around it miles  away almost everywhere at once in cloud-like patterns in 7 rainbow-colored layers. 

-same wild rice grains orbiting as in the previous analogy but substitute the buffalo eye nucleus with a Psinca or Psincana (Dakota) plant root about the size of a buffalo eye or a golf ball or a black walnut or a hen’s egg. This gives the advantage of using two local indigenous Minnesota plants. 
- a nucleus made of golf balls and electrons as wild rice grains.  Since it takes nearly 2000 electrons to have the same mass as one proton or one neutron, this analogy also gives the proper mass ratio.
- a nucleus at Cuzco made of peanut shells and electrons made of quinoa seeds.  Three peanuts would be stuck together as three quarks make a proton or a neutron. This gives the advantage of using two indigenous South American/Incan plants.
Cross-reference this to DRUM/Physics:

Bohr and Einstein had a disagreement about the nature of the universe as a result of these experimental interpretations in the 1920s. Show the Mayan Ballplayer Quipu for Einstein’s birthdate and deathdate and consider the timing of his age in the Feb.28, 1931 picture of him with the Hopi people in slide #1 of the Center.ppt  powerpoint.

Milgrom, Lionel (1997) The Colours Of Life: An Introduction to the Chemistry of 
Porphyrins and Related Compounds. 

*Use this book to familiarize yourself with the red and green “traffic light” molecules as I call them: heme and chlorophyll. They also look like little spider shapes to me so I have a story about the grandmother spider queen (uroporphyrinogen III) and her 3 princess daughters (heme, chlorophyll and cobyrinic amide – the heart of the vitamin B12 molecule).  Note: The role of B12 in making heme and DNA.  Also see the shape as painted on the top of the keystone in my Xibalbarch.  See Rock’s Ball of Life shape
* Do Traffic Light In-A-Bottle Lab for color changes that simulate blood/respir.
“The Amazing All-Natural Light Machine” (Dec. 1995)  Discover. pp. 89-95. [Explains a natural, molecular-machine-like antenna structure called LH2 “Light Harvesting device in a bacterium called Rhodopseudomonas acidophila that gathers light in beautiful symmetrical structures. Its favorite number seems to be 9 with many types of molecules arranged within it, including 27 chlorophyll molecules and coiled proteins and carotenoid pigments].
For Fetal Alcohol Syndrome (FAS) and FAE/FASD:

If quipus are symbolic umbilical cords, they remind us of being connected to our mother where the first sound we heard was her heartbeat along with our own…Unfortunately, the blood-brain barrier for alcohol molecules is too easily crossable.  Males should also beware.
* Show video (2002)  “The Final Score: Winning Against FAS. Rural Alaska 
Community Action Project. www.earlydecisions.org
[This is a great, student-oriented video with Teacher’s Guide and Follow-Up Activities].

Dorris, Michael (1989) The Broken Cord. Harper Perennial.

For Ethnobotanical Biochemistry:
See HEART/LifeScience/Biology for more ethnobotanicalchemconnections[chocoholia]
Video (1998) “We Pray With Tobacco”  The Tobacco Project 208 Hacienda Dr. Scotts, 
Valley, CA pendragon2  earthlink.net  Petroglyph Productions.
Davis, Wade (1985 ) The Serpent and the Rainbow: A Harvard Scientist Uncovers The 
Startling Truth About The Secret World Of Haitian Voodoo and Zombies. Warner 
Books.

Plotkin, Mark (1993 ) Tales Of A Shaman’s Apprentice: An Ethnobotanist Searches For 
New Medicines In The Amazon Rain Forest. New York:Viking.

*See the chemical structure of “Cuscohygrine” in Merck as named/discovered in coca 
leaves by Dr. Ed Leete, my organic chemistry professor. 
For Salt:

Kurlansky,  Mark (2002).  Salt: A World History. New York: Walker and 
Company. [Especially pp. 204-207 “The earliest evidence that has been 
found of Mayan salt production is dated at about 1000 B.C., but remains 
of earlier saltworks have been found in non-Mayan Mexico such as 
Oaxaca.  It may be an exaggeration to claim that the great Mayan 
civilization rose and fell over salt. However, it rose by controlling salt 
production and prospered on the ability to trade sslt, flourishing in spite of 
constant warfare over control of salt sources.”].  Note: The three most 
sacred substances for the Maya were Salt, Chocolate/Kakawa and Honey 
for which a pilgrimage to what is now called Cozumel Island was like a 
lifetime trip to Mecca.
Also see Tedlock for essay on Salt Pilgrimage of Papago/Tohono O’ Odham 
nation by Underhill

Tedlock, Dennis and Barbara Tedlock (1975).  Teachings From The American 
Earth: Indian Religion and Philosophy. New York: Liveright.
Eskew, Garnett Laidlaw (1948).  Salt: The Fifth Element.  Chicago: J.G. 
Ferguson & Associates. [connection w/ Morton Salt Co. of Chicago].

Andrews, Anthony P. (1983).  Maya Salt Production and Trade.  Tucson: Univ of 
Arizona Press. [“Mankind can live without gold, but not without salt” –







        Cassiodorus, 5th c. AD].

LaDuke, Winona (2005). Recovering the Sacred: The Power of Naming and 
Claiming.   South End Press  pp.33-35 [for Salt Mother and pilgrimage] 
pp.33-46 [Entire chapter “Salt, Water, Blood and Coal”].

Peters, Andrew  (1994).  Salt Is Sweeter Than Gold. Boston & Bath: Barefoot 
Books.  Moravian custom to offer bread and salt to guests.  The youngest 
princess tells her dying father that she loves him more than salt. He is 
insulted and denies and banishes her until he learns the true value of salt 
and his daughter’s love.

French, Vivian (1993).  Why the Sea Is Salt. Cambridge, MA: Candlewick Press 


Based on a Norwegian folktale of the 1840s with a magic butterchurn, a 
niece and a greedy uncle who changes the flavor of the ocean.

Meyerson, A. Lee (1988).  Seawater: A Delicate Balance.  Hillsdale, New Jersey: 
Enslow Publishers.
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