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FIGURE 1.  Clastic Sedimentary Rock Chart 

Breccia and Conglomerate are both              

coarse-grained clastic rocks.  They share a lot of 

textural characteristics, but do have somewhat  

different environment-of-deposition implications.  

See  Figure 1. 

 

 

 

 

 

 

 

 

 

 

Sedimentary BRECCIA (pronounced brechia) is a 

very  poorly-sorted, immature rock.  It is composed 

of predominately large angular rock,                  

randomly-oriented  fragments (> 2 mm), within a 

matrix of fine-grained particles (sand to clay) or 

cement (such as calcite or quartz).  These        

characteristics indicate that the rock has            

undergone very little transportation, and has been 

deposited quickly and close to its source.   

Breccia Environments of Deposition :              

Sedimentary environments in which breccia is     

deposited include talus slopes, alluvial fans,     

landslides, debris flows, some glacial deposits, and 

along fault planes,  See Figures 2-6 for photos of 

ñfuture brecciaò sediments in their environments of 

deposition.  See Figures 7-10 for breccia rocks. 

 

 

     Coarse-grained continued on page 3éé 

FIGURE 2.  Talus Slope near Omak, Washington    

Large, angular blocks of basalt have tumbled a short 

distance down a steep slope, forming a cone of    

debris.         Photo by Susan Celestian 

The program on March 11 will be presented by 

Stan Celestian ð ñThe Amazing Tucson &   
Mineral Showò 

Come and be amazed! 

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 

http://www.wickenburggms.org/  
 

If you ever have photos from a club field trip, send a    
couple to Dale, for posting on the website. 
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Meeting Minutes  ð  February 5, 2016  

The meeting was called to order by Marty Hagan at 

7 PM. The pledge of allegiance was recited and a 

short prayer was offered.  The minutes from the 

January 2016 meeting were read by Judy     

Zimmerlee, and was approved and accepted after 

name changes were made.  The treasury report 

was given by Debbie Keiser and approved and   

accepted. 

 

Old business discussed. Jason Munger will         

purchase an American flag to have at meetings.  

Having a first aid kit available through the group 

was discussed.  A suggestion was given for each 

vehicle to carry its own kit. No final decision was 

made. 

 

New business discussed. The November Gem and 

Mineral  Show was discussed, including having 

members begin to sign up for helping, to have 

members begin collecting rocks and other items for 

the silent auction, and that there will be a kids table 

this year.  Purchasing another gold nugget for raffle 

this year was discussed.  Karen Coulter will look 

into getting it. There is a need for a publicity     

chair.   

 

Trip coordinator position was discussed.  It was  

decided that the member that is planning each trip 

will be the coordinator for their trip. It has been 

found that the mushroom rhyolite claim is no longer 

owned by the Quartzite group, it has no claim on it 

at the current time. 

 

Fields trips were planned. Wednesday, February 

10, 2016, the Stanton group will meet at the ALCO 

parking lot at 11:00 AM for Mushroom rhyolite, then   

 

later for a picnic potluck and grilled hotdogs to see 

the fluorescent rocks.  On Wednesday, February 17, 

2016, Rick Jones will lead a trip to Eagle Eye for 

fluorite, and will meet  at the ALCO parking lot at 

10:00 AM.  On Friday, March 4, 2016, at 10:00 AM, 

Al and Erma Roe will have members at their home 

in Congress for members to look over their rocks, 

get questions answered, and have jewelry available 

for purchase. 

 

Show and tell was done by six members.  Terry 

Warren won the prize. 

 

Door prizes were won by Nadine Schlaeppi, Tom 

MacWilliams, Terry Warren,  Deb MacWilliams,  and 

Karen Coulter. 

 

The meeting was adjourned at 7:55 PM. 

 

Respectfully  submitted, 

Judy Zimmerlee 

Continuedé.. 

Fluorite in the classic blue, characteristic of the Blanchard 

Mine, Bingham, Socorro County, New Mexico             

Photo by Stan Celestian 
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More future breccias: 

 

 

FIGURE 

7.  Fault 

Breccia, 

from     

Nevada, 

cemented 

by calcite.    

Photo by 

Stan      

Celestian 

FIGURE 3  Hope Landslide, British Columbia    This 

landslide occurred at 7am on January 9, 1965.  An 

estimated 47 cubic meters of mud and huge, angular 

rocks quickly roared down the mountainside and up 

the other side of the valley.  This photo was taken 

from the debris pile left across the valley from the 

failed slope ð and 180 feet above the original land 

surface!                Photo by Susan Celestian 

FIGURE 4.  Alluvial Fan in Death Valley    Large     

fan-shaped piles of rock debris are common in arid    

environments.  Braided streams snake across the 

porous  material, quickly losing their momentum, and 

depositing their load, which ranges from angular to 

rounded, small to very large.     Photo by Stan Celestian 

FIGURE 5  Glacial Terminal Moraines     When         

stationary glacial ice melts, a pile of angular, unsorted 

debris builds up at the ice front. Since the rock has 

been trapped in ice, there 

has been no opportunity for 

rounding by abrasion, and 

i c e  i s  c a p a b l e  o f              

transporting extremely large 

blocks of rock.  Both photos 

were taken in Teton National 

Park:  ôAô is on Mt. Moran, 

ôB; is off Teton Glacier. 

    Photos by Susan Celestian 

B 

A 

FIGURE 6.   Close-up 

view of the angular,   

unsorted gravel and 

sand transported by 

g l a c i a l  i c e  o n            

Matanuska Glacier, in 

Alaska.  Photo by Susan 

Celestian   

éé...Coarse-grained continued from page 1 

     Coarse-grained continued on page 4éé 
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CONGLOMERATE  is similar to breccia, except  It 

is composed of predominately large rounded to 

sub-angular, randomly-oriented fragments            

(> 2 mm), within a matrix of fine-grained particles 

(sand to clay) or cement (such as calcite or 

quartz).  These characteristics indicate that the 

rock has undergone transportation, but has been 

deposited fairy close to its source, and in a       

high-energy environment.  A high-energy            

environment (one with strong currents or waves) is 

necessary to move the large rock particles.   

Conglomerates can exhibit better sorting than   

breccias.   Often size range is not as broad as that 

in breccias, and sometimes the large fragments 

are in roughly the same size range. 

Conglomerate Environments of Deposition :              

Sedimentary environments in which conglomerate 

is deposited include alluvial fans (fanglomerates),     

debris flows, some glacial water-laid deposits, 

nearshore shallow marine (such as beaches), 

streams, and sometimes deep marine turbidites 

(underwater landslide deposits),  See Figures 10-

14 for ófuture conglomeratesô.  See Figures 15-17 

for conglomerate rocks. 

F I G U R E  9 .  M e g a -                     

breccia in Titus Canyon,        

Death Valley, Nevada.       

Probably as a result of  

faulting or folding, the dark gray Cambrian limestone 

has been broken up into huge blocks that have been 

cemented together by  calcite.    Photo by Stan Celestian 

FIGURE 10.  Mosaic Canyon, Death Valley, Nevada     

This thin breccia formed by a debris flow that issued 

through a narrow channel .  Note that the upper brown 

breccia lies upon an older gray one.   Debris flows are 

a common feature of arid climates, where rock debris 

accumulates, until an infrequent rainstorm and rapid 

overland runoff, scoops up the debris and transports it 

r ap i d l y  d o wn h i l l ,  as  a  th i c k  s l u r r y .                            

    Photo by Stan Celestian 

éé...Coarse-grained continued from page 3 

FIGURE 8.  Breccia at Ray Mine, Arizona   This is 

likely a breccia formed by grinding along a fault plane.         

Invasion of copper-rich groundwater provided the 

quartz, chrysocolla, and malachite that cement the 

fragments together.                     Photo by Stan Celestian 

Coarse-grained continued on page 5ééé. 
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éé...Coarse-grained continued from page 4 

FIGURE 12.  Milky Creek Draining Emmons Glacier, Mt. 

Rainier National Park     Despite having been locked in 

ice for the trip down the mountain, once released and 

transported by meltwater, the cobbles quickly begin to 

round.      Photo by Stan Celestian   

FIGURE 11.  Gravel of the Yellowstone River, Billings, 

Montana   This is a photo of the coarse, rounded     

gravels forming the bed of the Yellowstone River.  Note 

that there is some orientation of the cobbles, resulting 

from moving water.  Inset:  The Garter Snake 

(Thamnophis  e legans     

vagrans) is included for 

scale J. Photos by Susan & 

Stan     Celestian 

FIGURE 13.  Beach 

Cobbles on Lake    

Ontario, Oswego, New 

York    Strong storm 

waves pounding the 

shore has effected  

r o u n d i n g  a n d          

imbrications of these 

cobbles. Photos by Stan 

Celestian 

FIGURE 14  Alluvial Fan/Stream Deposits in Titus    

Canyon, Death Valley National Park      Deposited fairly 

rapidly by flash floods, and carried not far from their 

source, these large, poorly-sorted sediments exhibit   

sub-rounding to good rounding.  Note that the sediments 

show some stratification (layering) and size segregation 

(sorting), due to the influence of moving water and   

gravity.        Photo by Stan Celestian 

Coarse-grained continued on page 6ééé. 



 

 GNEISS  TIMES 6  
FEBRUARY 2016                    

VOLUME  48, Issue 2  

é...Coarse-grained continued from page 5          
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 15.  Conglomerate     This conglomerate is 

predominately composed of quartz pebbles, which  

indicates that there has been quite a bit of             

transportation, to remove unstable minerals.  Yet the 

rock is not well sorted, with a fairly range of grain sizes 

(clay/sand to pebbles up to 1.25ò long).  This is    

probably a stream deposit.          Photo by Stan Celestian 

FIGURE 16.  Conglomerate    This is a stream cobble, 

composed of stream cobbles ð a great example of a 

rock taking a second trip through the rock cycle.  The 

largest cobble is about 3ò across.   Note how the 

clay/sand, that binds the larger fragments, wears away 

faster than do the cobbles, and thus eventually the 

cobbles will be released to proceed on their own.   

              Photo by Stan Celestian 

FIGURE 17  Pudding 

Stone  This rock is 

similar to that in Figure 

18, however it has   

undergone  s l igh t  

m e t a m o r p h i s m ,     

making it denser.  The 

pebbles are very 

rounded, and there is a distance contrast between the 

pebbles and the finer material.  Note that the size 

range of the pebbles is narrower than that in Figure 

15.  Seemingly the environment of deposition was 

energetic enough to selectively transport large       

particles.                                   Photo by Stan Celestian 

FIGURE 18.  Pumice Conglomerate   This is a very 

unusual rock.   Bits of pumice were transported by a 

stream and deposited in an area remote from the 

volcano of origin ð to near Wupatki National      

Monument.  Calcite binds the pebbles together.   

           Photo by Stan Celestian 




