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By Susan Celestian 

Metamorphic Rocks are rocks that have been 
transformed.  The agents of metamorphism are 
heat, pressure and chemically active fluids.      
Pressure may be the primary agent, as in deep 
burial of rocks, or  along fault lines.  This is called 
dynamic metamorphism.  When heat alone    
effects change, it is called thermal or contact  
metamorphism, as what will occur where hot   
igneous rocks come in contact with cooler          
pre-existing rocks.  Where heat and pressure are 
active agents, the result is regional metamorphism.  
This latter style is the most common, and is         
associated with major tectonic events, such as 
mountain building, and involves rocks over many 
square miles. 
 

Diatomite & Coal continued on page 6éé. 

 

CLUB CHRISTMAS PARTY 
TAKES A ¼LEFT½ --- NO A 

¼RIGHT½? 
 

The club Christmas Party took place at 5:00pm on 

December 2nd.  Everyone chatted while the food 

was set out, and  there was a short business    

meeting, including voting for officers.  Then Karen C 

sent the tables one-by-one to fill their plates (that is 

the people at the tables filled their plates).   Dinner 

offered an opportunity to chat and meet new       

people.   

After dinner, the white elephant gift exchange took 

place.  Many fun gifts -- not all white elephant, how-

ever, there was literally a white elephant among the 

treasures that were unwrapped after the game. 

Pictures of the party follow (photos by Stan          

Celestian), and I apologize for the fuzziness of 

some of them.  Next year, we will have to use the 

flash!  You guys move around too much JJ

Metamorphism  continued on page 5éé. 

Christmas continued on page 2éé. 

 
CLUB MINERAL SHOW A SUCCESS! 

 

I have not been given any statistics about this 

yearôs show, however by all accounts, attendance 

seemed to be about the same as last year, and that 

was very good -- even Sunday had quite a few    

attendees.   There were 42 vendors, and we        

certainly hope that they all did well! 

Be sure to put next yearôs show on your calendar, 

and try to set aside some time to volunteer setting 

up, working the kidôs table or fluorescent room, 

greeting vendors and visitors, running for the raffle, 

taking down, or other vital task.   And do not forget 

to start a pile of nice rocks to donate to the silent 

auction.  Letôs ensure that the 2017 Wickenburg 

Gem and Mineral Show is a great one! 

        Show continued on page 9é. 

Donôt miss the meeting on                     
January 13, 2017 

 

Dale is going to give a talk on his & 
Debbieôs trip to South Dakota, and 
their search for Oligocene fossils. 

http://www.wickenburggms.org


NOTES FROM THE EDITOR   
 

Have a geological interest?  Been somewhere              
interesting?  Have pictures from a club trip?  Collected 
some great material?   Write a short story (pictures would 

be great).  Iôd like topic suggestions also. 
 
 

Deadline for the newsletter is the end of the month. 
 

Mail or Email submissions to:   
Susan Celestian, editor 
6415 N 183rd Av 
Waddell, AZ   85355 
azrocklady@gmail.com 

 

 GNEISS  TIMES 2  
NOVEMBER 2016                    

VOLUME  48, Issue 8 

Meeting Minutes  ð  December 2, 2016 
 
 

The meeting was called to order by Craig at 6:10 

PM.  The pledge of allegiance was recited. There 

were 52 members, with eight new members and 

guests present.  No minutes or treasurerôs report 

were read due to the evening to be used mainly for 

the WGMS Christmas Party.   

Ballots were handed out to elect the president and 

vice president for the next year.  

The monetary intake from the  rock show was       

discussed with the silent auction bringing in about 

$439, the raffle bring in about $370, the gold nugget 

bringing in about $269, the kidôs table bringing in 

about $166, and donation of about $10. A more    

accurate report will be available at the next meeting.  

There is a possibility of having a booth at the Gold 

Rush Days that are held in Wickenburg in February. 

The main purpose will be to let people know about 

the club and to sign up new members, however, we 

can sell another gold nugget, and have other        

activities if desired.  People are needed to work at 

the booth. 

The next meeting will be held on Friday, January 13, 

2017.  Dale will do a presentation, and Stan will do a 

presentation in February.  

Thanks were given to all for all the help given at the 

recent rock show.  The meeting was adjourned at 

6:20 PM for the annual Christmas Party. 

Respectfully submitted,   Judy, Secretary 

. 

 

 

é..Christmas continued from page 1 

LOTS  

OF 

GOOD 

FOOD 

    Christmas continued on page 3éé. 

   Ken F cuts the ham - YUM !! 
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é...Christmas continued from page 2 

Christmas continued on  page 4éé.. 

Karen C. orchestrated the gift exchange.  Club members sat in a circle-- each with 

the gift they brought.  Karen read a story, and whenever the word órightô was read,  

all gifts were passed to the right; and wen the word óleftô was read, they all were 

passed to the left.   Left, right, right, right, leftééé  At the end of the story, whatever gift you were holding, was the 

one you took home. 

LOTS  OF  FUN FELLOWSHIP  

Bill C tingles with        

anticipation 

Dale & 

Debbie K 

admire 

their gifts 

 

Terry W 

John B, 

and    

Jason M 

eager 

with   

anticipa-

tion 

Dolores and Lloyd C will 

be welcoming folk and 

fowl this winter 
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éé...Christmas continued from page 3 

Christmas continued on  page 5éé.. 

Craig ñThe Elfò J 

Mel C will be getting happy this 

holiday! 

Oh my J -- 

now that is a 

white elephant 

gift! 

Bonnie W, Beth M, Joyce R, and Gary H harken to Karenôs directions 

Judy Z next to 

Jim E, shows 

off her     

Christmas  

present 



 

GNEISS  TIMES 5  
NOVEMBER 2016                    

VOLUME  48, Issue 8 

  éé...Christmas continued from page 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the third year in a row, the monkey candle 

holder made an appearance in he gift            

exchange.   Delaine J was the lucky recipient. 

Hubby Rick admires from nearby. 

Roma H shows off her shiny new       

coconut bra. 

                     Metamorphism continued on page 6é. 

 

 

FOLIATED 

These rocks display a sort of layering 

or parallel arrangement of minerals, 

that are flat or elongated (for example 

micas or tourmaline).  Directed     

pressure forces the minerals to be 

arranged parallel to each other, and 

perpendicular to the pressure (see 

Figure 2). 
 

 

NON-

FOLIATED 

When the minerals composing the 

parent rock are essentially           

equi-dimensional (for example,     

calcite or quartz), they are incapable 

of achieving any parallel                 

arrangement.  The resulting           

metamorphic rocks are dense and 

massive. 

FIGURE 1   Types of Metamorphic Rocks 

FIGURE 2  Mineral          

Arrangements in Rocks     

In the diagram on the left,   

mica flakes are oriented 

randomly, as they would be 

in a sedimentary rock.  On the right, directed pressure 

has forced the mica cystals to align parallel to each 

other, and perpendicular to the pressure.    Graphic by 

Susan Celestian 

As a guideline, metamorphism involves   changes 
that exceed those involved in diagenesis (those 
changes that occur when  sediments evolve into 
sedimentary rocks -- such as cementation), up 
through near-melting. Throughout metamorphism, 
the rocks behave as solids -- although often as 
mushy or plastic solids capable of flow.  Ion       
exchange and recrystallization of minerals          
occurs, to produce mineralogy that is in equilibrium 
with the new temperature/pressure regime.  As the 
regime changes, so too will the mineralogical and 
physical characteristics of the rock change.  There 
are two main categories of metamorphic rocks (see 
Figure 1).  For rock types, see Figure 3. 

é..Metamorphism  continued from  page 4éé. 



 

GNEISS  TIMES 6  
NOVEMBER 2016                    

VOLUME  48, Issue 8 

 éé...Metamorphism continued from page 4 

                     Metamorphism continued on page 6é. 

FIGURE 3 
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FOLIATED METAMORPHIC ROCKS:  

SLATE, PHYLLITE, SCHIST, GNEISS, 

METACONGLOMERATE                     

The foliated metamorphic rocks -- slate, phyllite, 

schist, and gneiss -- are listed in order from lowest- 

to highest-grade metamorphism.  Low-grade     

metamorphic rocks were subjected to low          

temperatures (400-600o F) and pressures -- or high 

temperatures and low pressures, in the case of 

contact metamorphism; while high-grade           

metamorphic rocks were subjected to high         

temperatures (> 600o F) and pressures.   They (like 

all  metamorphic rocks) occur in inter-grading 

zones around a  magma body.  The affected area 

may be only a few inches wide, or may extend for 

many miles -- all depending on the size and      

temperature of the adjacent magma body.  See 

Figure 4. 

SLATE is a low-grade metamorphic rock,          

predominately derived from a parent shale.   As the 

clays and micas start to align, the rock takes on a 

platy characteristic (slaty foliation), that may or may 

not be parallel to the original sedimentary layers --  

it all depends on the directions from which the 

pressure is exerted on the rock.  There is not a  

major  change in the mineralogy, although much  

ofthe clays re-crystallize into mica.   Slate is denser 

than shale, and splits relatively easily into sheets, 

making it ideal as roofing shingles, pool table tops,  

flooring, and blackboards.  See Figure 5. 

 

 

 

 

 

 

 

 

 

 

PHYLLITE results 

from a bit higher-grade 

conditions.  The micas 

begin to recrystallize 

into chlorite, and the 

crystals grow a bit    

larger -- although they 

are still not  visible to 

the naked eye.        

However, the changes 

give phyllite a satiny 

sheen (phyllitic sheen).   

See Figure 6. 

 

SCHIST results from 

increasing temperature 

and pressure, causing 

the chlorite of     phyllite 

to re-crystallize into  

micas (often muscovite 

and/or sericite), that are 

stable at the revised 

temperature / pressure 

regime.  At this point, the mica crystals are large 

enough to be seen with the naked eye.  And those 

shiny flakes of mica give schist a sparkly appear-

ance.   The rough parallelism of the micas is called 

schistosity. 

éé...Metamorphism continued from page 6 

Metamorphism  continued on page 8éé. 

FIGURE 5  Slate    

FIGURE 4  Metamorphic Zones   Where the heat is greatest, adjacent to the intruding 

magma body, the parent rock experiences the most extreme changes (high-grade                   

metamorphism), and the metamorphic changes decrease in degree as you move away 

from the magma body, and the temperature declines.     Graphic by Susan Celestian 


