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CLUB INFORMATION 
 

The Purpose of this Society shall be to: 
 

A. Increase our appreciation of the beauty and 
value of the land in which we live. 
B. Foster good fellowship among its members. 
C. Host an annual Gem and Mineral Show for the 
community. 
D. Foster awareness of the earth sciences by: 

1. Increasing knowledge pertaining to minerals, 
gems, and rocks. 
2. Disseminating knowledge of collecting and 
classification of minerals, fossils and rocks 
through collection and classification. 
3. Improving the practical knowledge of cutting, 
grinding and polishing materials to use in the 
design and creation of jewelry and other useful 
objects. 

E. Provide  educational  scholarships  in  the 
scientific fields. 
F. Procure and improve the Society’s property. 
 
The Lake Havasu Gem and Mineral Society 
meets the second Friday of each month from 
September through May. 
 
The membership typically votes to eliminate the 
June, July, and August meetings. 
 
Fiscal Year: February 1 – January 31. 
 
Name badges are required for all members.  One 
time or replacement badge cost is $12.00 
 
Annual Membership dues are payable on January 
1 and are delinquent after the February meeting.   
 

Single membership cost is $20.00 
Junior membership cost is $10.00 

 
Please remit payment to: 
 
Lake Havasu Gem & Mineral Society 
Attn: Membership Chairperson 
P.O. Box 990 
Lake Havasu City, AZ 86405-0990 
 
The Lake Havasu Gem & Mineral Society is a 
member of The Rocky  Mountain  Federation of 
Mineralogical Societies (RMFMS) and associated 
with the American Federation of Mineralogical 
Societies (AFMS). 

OFFICERS and DIRECTORS 
 

Jason Upchurch President  
 

Allen Yanity  Vice President 
 

Bruce Davies  Secretary 
 

Linda Harley  Treasurer 
 

Carrie Morkert Sgt at Arms 
 

Connie Cejmer One Year Director 
 

Terry Foster  Two Years Director 
 

Helen Reyes  Three Years Director 
 

Rick Kerber  Past President 
 

Kathy Padilla Director, Havasu Rocks 
Rose Mann Asst Dir, Havasu Rocks 
 

Steve Prather  Director, Lapidary Shop 
     Operations 
 

STANDING COMMITTEES 
 
Communications Jane Highness 
Event   Open 
Field Trip   Open 
Finance   Linda Harley 
Gem Show   Jason Upchurch 
Hospitality  Open 
Havasu Rocks Kathy Padilla 
Lapidary Shop  Steve Prather  
Membership  Rose Mann 
Program   Open 
 
Rocky Tales is published monthly except for June, 
July and August. The submission deadline is the 
3rd Friday of the month by email to: 
bartobra@gmail.com 
 

Rocky Tales Editor: Barbara Wiggins 
bartobra@gmail.com 
 

Website Moderator: Jane Highness 

http://www.lakehavasugms.com/ 
 
Facebook Page: Jane Highness 
https://www.facebook.com/HavaRockShop2017 

mailto:bartobra@gmail.com
mailto:bartobra@gmail.com
http://www.lakehavasugms.com/
https://www.facebook.com/HavaRockShop2017
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PRESIDENT’S MESSAGE 
 
It’s already April!  So make sure you get out and stretch your legs before it gets too 
hot!  We are very excited to be moving our Lapidary Shop so we will announce the 
Grand Opening of the new Location shortly. It is only a few blocks from the old shop 

so don’t worry everyone should be excited for this new adventure. The BBQ in the park had a 
pretty good turnout so thank you Carrie Morkert (SGT. At ARMS) for setting that up and who came 
and enjoyed the day.  See you all at the Renaissance Festival! 
 
Jason Upchurch - President 

 

¤º°`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º°` 
 

LAKE HAVASU GEM & MINERAL SOCIETY 
GENERAL MEMBERSHIP MEETING MINUTES 

Mount Olive Lutheran Church 
March 8, 2024 

 
Board members present: 
 
President, Jason Upchurch 
Past President, Rick Kerber  
Vice President, Al Yanity 
Secretary, Bruce Davies 
Treasurer, Linda Harley  
Sargent at Arms, Carrie Morkert  
Havasu Rocks Director, Kathy Padilla 
Havasu Rocks Assistant Director, Rose Mann 
Lapidary Shop Director, Steve Prather  
Three Year Director, Helen Reyes 
Two Year Director, Terry Foster 
One Year Director, Connie Cejmer 
 
Call to order 7:05 pm 
 
The Pledge of Allegiance was led by Carrie Morkert, Sargent at Arms. 
 
The Minutes of the previous meeting, published in Rocky Tales was voted in unanimously after 
motion by Jane Highness and a second by Sandie Willis and passed unanimously. 
 
The Treasurer Report was given by Linda Harley the Club Treasurer. The report is not published 
but is available for perusal by club members. Contact Linda if needed. A motion was made by Joie 
Thomas and a second by Sandie Willis and passed unanimously.  
 
Membership.  Rose reported that there were 10 new members added last month and 4 new 
members were in attendance. The new members in attendance were given a rock from Sargent at 
Arms, Carrie Morkert. The Club currently has 220 members that have paid their dues down from 
last month’s total of 351 members. It was pointed out that there is always a fluctuation in 
membership numbers at the beginning of the year.  
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Club Retail Store Kathy Padilla, Store Director, said the store is doing well. Kathy announced the 
store has added many new products including Ammonites and geodes. Kathy also reminded the 
club about the Renaissance Fair April 4th through the 7th and there are signup sheets at the store 
and the lapidary shop. Kathy also stated that the club was supporting the community youth event 
“Hobbies not Habits”. The club will be purchasing two (2) bikes to be raffled at the Youth Event.   
 
Lapidary Shop report by Steve Prather: All of the machines are operational and very busy in the 
shop.  Steve and Jason announced that the club has secured a 5-year lease on a new building to 
house the Shop and Classroom. The address of the new location is 709 Lake Havasu Blvd. The 
move is planned for early April. A Grand Opening is being planned after the move is complete. 
 
Web Page Update:  The web page can be accessed at https://lakehavasugms.com. 
 
Upcoming Events:  Renaissance Fair April 4 – 7. Carrie Morkert announced that there is a picnic 
being planned for April 25th at Rotary Park from 11 am to 2 pm. There are signup sheets at the 
shop and store.  
 
Al Yanity announced a Jet Boat trip up to Topac and Pirate’s Cove on April 8th. The cost is $70 and 
we need at least 30 people to sign up.   
Field Trips: Al Yanity is leading a field trip Sunday March 10th to the garnet fields near Lake 
Havasu City. They will be meeting in the Lowes Parking Lot at 9 am.  
 
New / Old Business: Jason Upchurch reminded everyone that we need to help members to be 
honest because we lost rock slabs and money at the last monthly meeting.  
 
The Club presented Don Wininger the Life Time Membership Award and thanked for his service in 
the club. 
 
Al Yanity brought up that the Club hasn’t had an audit in a long time and suggested the club hire 
an outside auditor to look at the accounts. Rick Kerber brought up that when he was the Club 
President, he would take the monthly Bank statements and compare the numbers with the 
accounts. A motion was made by Linda Chandler and seconded by Richard Plunkett to hire an 
Auditor to review the club accounts. A hand count was conducted and the motion failed due to the 
lack of support. 
 
Following the break: The 50/50 tickets were won by Jane Highness ($25) and Chris Graves ($15 
and donated back to the building fund). 
 
The Cabochon contest was won by Al Yanity and second place went to Jane Highness. 
 
Everybody in attendance had the opportunity to pick a rock from the table. 
 
The meeting was adjourned at 8:25 PM. 
 
Respectfully submitted, 
 
Bruce Davies 
Secretary  

https://lakehavasugms.com/
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May 4-5, 2024 — Mohave County Gemstoners Annual Show, 
Mohave County Fairgrounds, 2600 Fairgrounds Blvd; 
Kingman, AZ   ─  Sat. 9-5, Sun. 9-4; Free Admission & Parking 
 
Educational Displays & Exhibits • Gemstones • Minerals • 
Fossils • Rocks • Cabs • Slabs • Minerals • Specimens • 
Jewelry • Woodwork • Clothing. Great Shopping: • Mineral 
Specimens • Petrified Wood • Fossils • Handmade Jewelry • 
Gems • Rock Art & Carvings. Also Featuring: • Kids Activities • 
Kids Table • Raffles • Door Prize Drawings • Silent Auction.  
Fun for everyone! 
 
Food Vendors; contact Daina Sandhop, (425) 268-9983; 
Email: MCgemstoners@outlook.com 
Website: www.gemstoners.org/ 

 
 

¤º°`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º°` 
 
 

DIAMOND 
by Dave Jacobson 

 
This is a brief look the hardest mineral on the Mohs scale, with a reading of 10, diamond, C, 
crystallized carbon. Diamond is used as a gemstone and industrially as an abrasive. As lapidaries 
and faceters we are using diamond all the time. Small diamonds are also used as specimens in 
mineral collections. Some of the more famous localities where diamonds are found are: South 
Africa and several other localities in Africa: India, Brazil, Russia, Australia and Arkansas in the 
United States. In the December 1998 issue of Rock & Gem magazine there was an article about 
diamond collecting in Crater of Diamonds State Park, in Murfreesboro, Arkansas.  
 
Some interesting facts follow. Diamond is a very good thermal conductor. It is 5 times better than 
the second best thermal conductor, silver. Diamond has the highest melting point which is 3820 
degrees Kelvin. Diamond has the greatest lattice density which means the atoms are packed 
tighter together than in any other substance. Diamond also transmits light over a greater range of 
wavelengths (from ultra violet through the far infrared) than any other substance. Diamond is in the 
isometric crystal system.  
 
Typical habits are cubes and octahedrons. Diamond has perfect cleavage in four directions, which 
means, as hard as it is, if it receives a hard blow in one of these directions it can split. In a diamond 
each atom is at the center of a tetrahedron of four other carbons creating an extremely strong 
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framework although in one direction the structure has fewer bonds resulting in the cleavage plane. 
This cleavage plane repeats via symmetry to form an octahedron. Diamond comes in many colors 
with variations of each color including yellows, browns, grays, white, blue, black, reds, greens and 
colorless. Specific Gravity is 3.5.  Hardness is 10.  Streak is white.  
 
Diamond and graphite are both polymorphs of the element carbon. Both are carbon but have 
completely different forms and structure. Some interesting facts about both follow: 
 

     Graphite         Diamond 
 

One of the softest minerals  Hardest mineral 
 
Good conductor of electricity Insulator 
 
Good lubricant    Ultimate abrasive 
 
Opaque     Usually transparent 
 
Hexagonal crystal system   Isometric crystal system 

 
The differences between diamond and graphite are due to the atomic structure of each mineral. In 
graphite the atoms are closely spaced in planes with wide spacing between the adjacent planes. 
There is a tight bond between the planes of atoms but a weak bond between the adjacent planes. 
In a diamond the atoms are equally spaced. Each atom is at the center of a tetrahedron of four 
other carbon atoms creating an extremely strong framework.  
 
Diamond takes its name from the Greek adamas meaning "invincible" or "hardest".  
 
I used the following reference materials in preparing this article:  
 

A Field Guide to Rocks and Minerals by Frederick H. Pough. Mineralogy For Amateurs by 
John Sinkankus. Simon & Schusters  
 
Guide to Rocks And Minerals. Gemstones of the World by Walter Schumann.  
 
The Audubon Society Field Guide to North American Rocks and Minerals by Charles W. 
Chesterman.  
 
Gems, Crystals, & Minerals by Anna S. Sofianides, George E. Harlow and George W. 
Robinson, Ph. D.  
 
Amethyst Galleries Mineral Gallery on the Internet at http://mineral.galleries.com.  
 
Rocks And Minerals by Chris Pellent  
 
Min Search a shareware mineral identification program by dp Software, Warren, New 
Jersey. 

 
Source: Canaveral Moonstone, 9/2016, via The RockCollector, 10/2016  
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FOSSILS 
by Neil Clark, B.Sc., Ph.D 

 
I. INTRODUCTION 
 
Fossil, remains or traces of prehistoric plants and animals, buried and preserved in sedimentary 
rock, or trapped in organic matter. Fossils representing most living groups have been discovered, 
as well as many fossils representing groups that are now extinct. Fossils range in age from 3.5-
billion-year-old traces of microscopic cyanobacteria (blue-green algae) to 10,000-year-old remains 
of animals preserved during the last ice age. 
 
Fossils are most commonly found in limestone, sandstone, and shale (sedimentary rock). Remains 
of organisms can also be found trapped in natural asphalt, amber, and ice. The hard, indigestible 
skeletons and shells of animals and the woody material of plants are usually preserved best. 
Fossils of organisms made of soft tissue that decays readily are more rare. Paleontologists 
(scientists who study prehistoric life) use fossils to learn how life has changed and evolved 
throughout earth’s history (see Paleontology). 
 
II. PROCESSES OF FOSSILIZATION 
 
Many factors can influence how fossils are preserved. Remains of an organism may be replaced 
by minerals, dissolved by an acidic solution to leave only their impression, or simply reduced to a 
more stable form. The fossilization of an organism depends on the chemistry of the environment 
and on the biochemical makeup of the organism. As a result, not all organisms in a community will 
be preserved. 
 
 A.  Carbonization 
Plants are most commonly fossilized through carbonization. In this process, the mobile oils in the 
plant’s organic matter are leached out and the remaining matter is reduced to a carbon film. Plants 
have an inner structure of rigid organic walls that may be preserved in this manner, revealing the 
framework of the original cells. Animal soft tissue has a less rigid cellular structure and is rarely 
preserved through carbonization. Although paleontologists have found the carbonized skin of some 
ichthyosaurs, marine reptiles from the Mesozoic Era (240 to 65 million years before present), the 
microscopic structure of the skin was not preserved. 
 
 B.  Petrifaction 
Another common mode of preservation of plants is petrifaction, which is the crystallization of 
minerals inside cells. One of the best-known forms of petrifaction is silicification, a process in which 
silica-rich fluids enter the plant’s cells and crystallize, making the cells appear to have turned to 
stone (petrified). Famous examples of silicification may be found in the petrified forests of the 
western United States (see Petrified Forest National Park). Petrifaction may also occur in animals 
when minerals such as calcite, silica, or iron fill the pores and cavities of fossil shells or bones. 
 
 C.  Replacement 
Replacement occurs when an organism is buried in mud and its remains are replaced by sulfide 
(pyrite) or phosphate (apatite) minerals. This process may replace soft tissue, preserving rarely 
seen details of the organism’s anatomy. X-ray scanning of some German shales from the 
Devonian Period (410 million to 360 million years before present) have revealed limbs and 
antennae of trilobites (extinct ocean-dwelling arthropods) and tentacle arms of cephalopods (highly 
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developed mollusks) that have been pyritised (replaced by pyrite). Paleontologists have used mild 
acids to etch the phosphatized fossil remains of ancient fish found in Brazil to reveal structures 
such as gills and muscles. Although mineral replacement is rare, fossils created in this way are 
important in helping paleontologists compare the anatomical details of prehistoric organisms with 
those of living organisms. 
 
 D.  Recrystallization 
Many animal shells are composed of the mineral aragonite, a form of calcium carbonate that 
breaks down over millions of years to form the more stable mineral calcite. This method of 
preservation, called recrystallization, destroys the microscopic details of the shell but does not 
change the overall shape. Snail shells and bivalve shells from the Jurassic Period (205 million to 
138 million years before present) and later are still composed principally of aragonite. Most older 
shells that have been preserved have recrystallized to calcite. 
 
 E.  Soft-Tissue Preservation 
The soft tissues of animals are preserved only under extremely unusual conditions, and the 
preserved tissue usually lasts for only a short period of geological time. In the Siberian permafrost 
(earth that remains frozen year-round), for example, entire mammoths have been preserved in ice 
for thousands of years. The remains of the mammoths’ last meals have sometimes been preserved 
in the stomachs, allowing paleontologists to study the animals’ diet. 
 
Mummification may occur in hot, arid climates, which can dehydrate organisms before their soft 
tissue has decayed fully. The skin itself is preserved for only a short time, but the impressions of 
the skin in the surrounding sediment can be preserved much longer if the sediment turns to rock. 
Paleontologists have found skin impressions of dinosaurs preserved by this method. 
 
 F.  Organic Traps 
Whole organisms may become trapped and preserved in amber, natural asphalt, or peat (decaying 
organic matter). Amber is the fossilized remaining part of tree sap. When sap first flows from the 
tree, it is very thick and sticky, so as it runs down the trunk, it may trap insects, spiders, and 
occasionally larger animals such as lizards. These organisms can be preserved for millions of 
years with details of their soft tissue, such as muscles and hair-like bristles, still intact. 
 
Natural asphalt (also called tar) is a residue from oil that has seeped to the earth’s surface from 
deposits in the rock below. When an asphalt pit is covered by water, thirsty animals that come to 
the pit to drink may become trapped in the sticky substance and be preserved. One well-known 
example of such an area is the La Brea Tar Pits of the Pleistocene Epoch (1.6 million to 10,000 
years before present) in Los Angeles, California. 
 
Animals may also be preserved in peat, although the acidic environment of this decaying organic 
matter may cause bones to lose their rigidity. Some human remains have been found in peat bogs 
in Denmark (2000 years old) and England (2200 years old). 
 
 G.  Molds and Casts 
Acidic conditions may slowly dissolve away the skeleton of fossil animals preserved in rock, 
leaving a space where the organism used to be. The impression that is left in the rock becomes a 
mold. This process commonly occurs in fossil shells where the calcite shell dissolves easily. The 
impression of the outside of the shell is the external mold. Sometimes the inside of the shell is filled 
with sediment before the shell is dissolved, leaving an internal impression of the shell called an 
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internal mold. If the space where the shell used to be is then filled with a new mineral, the replica 
of the shell forms a cast. 
 
 H.  Tracks and Trails 
When animals walk through soft sediment such as mud, their feet, tails, and other body parts leave 
impressions that may harden and become preserved. When such an impression is filled with a 
different sediment, the impression forms a mold and the sediment that fills the mold forms a cast. 
Molds and casts of dinosaur tracks are relatively common and help paleontologists understand 
how these creatures moved. 
 
 I.  False Fossils 
Minerals can sometimes grow within rocks into shapes that resemble fossils. Dendrite crystals are 
often mistaken for fernlike fossils. Flint nodules in chalk can look like a variety of different life 
forms. Mineral concretions in sediments are sometimes mistaken for fossilized eggs. It is only with 
close study that the true nature of false fossils can be discovered. 
 
Modern animals and plants sometimes become mummified or coated in travertine (calcium 
carbonate salts from springwater), or they may die while trapped in cracks in older rock strata. 
These remains are not true fossils, but trapped animals and plants may eventually fossilize with 
time. 
 
III. WHERE FOSSILS FORM: 
 
Fossils are found in all parts of the world, from Greenland to Antarctica. They can be found in 
cores drilled in and retrieved from the ocean floor, and on top of the highest mountains. Their wide 
geographical distribution is a result of the way the earth’s surface has changed throughout its 
history. 
 
The earth’s crust is made up of several large tectonic plates that float on the earth’s liquid mantle 
(see Plate Tectonics). These tectonic plates have moved throughout geological time, forming large 
land areas and mountain ranges, and forming and closing off seas. Some land that is now in the 
polar regions was once closer to the equator, and many modern mountain ranges were once under 
water. 
 
The global climate has also changed over geological time, alternating between periods of warmth 
and ice ages. These climatic conditions affected the distribution of life on the earth and are 
reflected in the fossil record. Fossils are abundant in rocks that were formed in tropical and 
equatorial regions for the same reason that life is most abundant at these latitudes today — a 
warm, tropical climate supports a wider variety of life forms than does a cold climate. 
 
The types of fossils found in a particular region depend on the age of the rocks that are currently 
eroding at the surface. Some areas have become famous for the types of fossils found there, such 
as China and the badlands (rugged, rocky areas with little vegetation) of the United States and 
Canada, where an abundance of dinosaur fossils from the Cretaceous Period (138 million to 65 
million years before present) have been found. Some fossils are restricted to small areas and 
some are distributed globally. The most widespread fossils are the remains of organisms that lived 
in oceans and could move with the currents, such as foraminifera, and those that lived on land and 
were spread by wind, such as spores. Fossils of graptolites (marine invertebrates that lived in 
colonies) in rocks of marine origin and of ferns on land are now found on all continents. Certain 
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species of shallow-water trilobites, and dinosaurs that were restricted to land, are found only at 
particular localities. 
 
Different types of fossils are found in different geological formations, depending on the prehistoric 
environment represented and the age of the rock. Older rocks are found on low, eroded continents 
near the edges of large oceans. Younger rocks are found more commonly where there is active 
mountain building and volcanic activity. Old fossils are most commonly found where an old 
mountain range has eroded, such as in eastern North America and northern Europe, or where two 
old continents have collided, such as in Russia. Younger fossils are found at the ocean side of 
young mountains where an ocean plate is colliding with a continental plate, such as in western 
North and South America and in New Zealand. 
 
IV. LEARNING FROM FOSSILS 
 
Paleontologists use fossils to reconstruct how prehistoric organisms might have looked. Fossils 
that are found grouped together can suggest how an organism interacted as part of a community. 
Sometimes the microscopic structure of an organism is preserved, as well as different growth 
stages from embryo to adult. Such remains allow paleontologists to determine how closely related 
fossil organisms are to one another and to living organisms. When studying extinct organisms with 
no obvious living relatives, such as graptolites, paleontologists look at the microscopic structure 
and chemical composition of the remains to determine if there is a living relative. 
 
Paleontologists must sometimes compare the fossils of extinct organisms with living organisms to 
draw conclusions about the nature, behavior, or habits of prehistoric life forms. For example, the 
inner chambers of the extinct ammonites (squidlike mollusks with a spiral shell) can be compared 
with the inner chambers of the living nautilus. The sharp, serrated teeth of Tyrannosaurus are 
similar to those of living carnivores, indicating that this dinosaur was also a meat eater. Similarly, 
the flattened teeth of Hadrosaurus, which resemble the teeth of living herbivores, suggest that this 
duck-billed dinosaur was a plant eater. 
 
Some fossils reveal information about how a species grew. Paleontologists have found fossils of 
the empty shells of trilobites, for example, that reveal that the animals shed their shell-like 
skeletons as they grew into adult forms, much as shrimps and crabs do today. Vertebrates have 
internal skeletons that cannot be shed at different growth stages. In order for paleontologists to 
gather information about the growth stages of vertebrates, therefore, they must study the fossilized 
bones of animals that died during certain stages. For example, paleontologists have discovered a 
dinosaur nesting site in Montana that contains skeletal fossils of the duck-billed Maiasaura that 
represent various stages from embryo to adult. 
 
Prehistoric organisms interacted with one another in much the same way as living organisms do 
today. Paleontologists have identified predators and their victims using evidence such as the teeth 
marks of mosasaurs (large, carnivorous marine lizards) on ammonites. Evidence of fighting 
between rivals can be seen in the fossils of some crocodiles, in which the jaws or ribs have been 
broken and have healed. Prehistoric animals also suffered from disease and deformities, as 
evidenced by such fossils as arthritic hip joints of plesiosaurs or split segments of trilobites. Fossil 
plants show evidence of parasitism and disease, as well as evidence of having been fed on by 
insects and larger animals. 
 
 A.  Evolution 
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The fossil record contains evidence of how life has changed and evolved throughout the earth’s 
history. The earliest fossils are more than 3.5 billion years old. They are simple, microscopic, 
single-celled bacteria called blue-green algae. There is little evidence of change in the life forms on 
earth over the next 3 billion years, except that cyanobacteria (formerly known as blue-green algae) 
began growing in layered colonies called stromatolites. The first complex life—jellyfish and 
worms—appears in the fossil record about 680 million years ago. The first vertebrates evolved 
about 570 million years before present, at the border between Precambrian time and the Paleozoic 
Era. At this point, the seas also became abundant with a variety of life forms. 
 
About 400 million years before present, some living organisms migrated onto land, and pioneering 
plants and arthropods became common. Vertebrates soon took advantage of this new habitat, and 
reptiles appeared about 330 million years before present. Early mammals appeared about 100 
million years later, during the Mesozoic Era, when dinosaurs roamed the earth. After the extinction 
of the dinosaurs 65 million years before present, mammals moved into habitats left vacant by the 
dinosaurs and developed, with other survivors, into the creatures that exist today. Flowering plants 
appeared about 120 million years before present, becoming abundant after the extinction of the 
dinosaurs. 
 
The fossil record also reveals how individual species evolved over time. It is possible to study such 
changes by comparing older fossils found lower in a sedimentary formation with the younger fossils 
found higher in the formation. The study of the succession of geological time represented by these 
sediments and fossils is called stratigraphy. 
 
The fossil record suggests that evolution may have progressed at different rates — sometimes 
gradually, and at other times in short bursts. This is difficult to prove, however, because 
sedimentation is rarely continuous over long periods of time. Paleontologists theorize that rapid 
evolutionary events commonly occur after a major extinction, such as that of the dinosaurs. This 
may be so because populations of different species move into the newly unoccupied position, or 
niche, within a community left vacant by the extinct species. 
 
Convergent evolution occurs when an animal with a shape that was well suited to its function 
becomes extinct, and a new animal that replaces the extinct one evolves a similar shape to 
perform a similar function. This type of evolution has occurred in dolphins and porpoises that 
moved into the environmental niche left vacant by the extinction of ichthyosaurs. Although there 
are substantial differences between the extinct ichthyosaurs and today’s dolphins and porpoises, 
and although their ancestry is very different, the basic form that dolphins and porpoises adapted 
for living in the ocean is similar to that of ichthyosaurs. 
 
 B.  Climate and Landscape 
Paleontologists can also gather information about the climates of prehistoric times by studying 
fossils and sediments. This field of study is called paleoclimatology. In general, animal and plant 
life is more abundant in warm, humid equatorial climates and less abundant in both hot and cold 
dry climates. In the sea, corals may provide evidence of changes in climate as well as in water 
depth because they generally grow best in warm, shallow seas. Studies of isotopes in fossilized 
calcite skeletons can help determine the water temperature in which animals, such as belemnites 
(an extinct group of marine organisms resembling small squid), lived. 
 
Because of the movement of the earth’s tectonic plates, most continents have drifted through 
various climatic zones over geological time. As a result, a particular region may have passed more 
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than once through equatorial regions with rain forests, through tropical latitudes with deserts, and 
through temperate zones. The fossil record suggests that climatic variation is greater now than it 
was during the Jurassic Period. In Antarctica, Australia, and New Zealand, which were all close to 
the South Pole during the Jurassic Period, fossils of plants and animals that are normally 
associated with warm climates have been found. 
 
V. FOSSIL DISCOVERY AND COLLECTION 
 
Before paleontologists begin new fieldwork, they first study the geology of the region to determine 
if it is likely that fossils are present. Sometimes they visit a site that has already been documented. 
The typical tools of a paleontologist include a hammer, chisels, eye protection, gloves, a hard hat, 
a notebook and pen, collecting bags, maps, and a compass. Paleontologists take field notes as 
fossils are collected. For each fossil, they record the precise locality, stratigraphic level, and any 
associated fossils. Each fossil is given a unique identifier (such as a number) that is attached to it 
so that data recorded from the site can be related to individual fossils. After returning from a trip, 
paleontologists examine any unidentified fossils more closely. 
 
Paleontologists usually donate fossils of a new species or of some other importance to museums, 
where the fossils are preserved and displayed. Although fossils may have survived for many 
millions of years, it may take only a very short time for them to disintegrate once they are exposed. 
Scientists have a variety of tools at their disposal to slow or halt this disintegration. The method of 
preservation they select depends on the kinds of minerals in the fossil. If a fossil has been 
pyritized, it can be very difficult to prevent so-called pyrite-rot, or oxidation of iron sulfides, which 
destroys the fossil. In general, stable humidity and temperature and an acid-free environment help 
protect fossils from decay. 
 
VI. DATING AND CLASSIFYING FOSSILS 
 
Paleontologists have established a basic history of life on earth based on the known fossil record. 
They can determine the relative age of a fossil of a new species by examining the fossils in its 
surroundings. Some organisms lived for only a short period of geological time, and paleontologists 
use the fossils of these organisms as indicators to establish the age of fossils found in association 
with them. If similar fossils have been found over a wide geographic range, the fossils may be 
used to correlate the dates of formations in different localities. A stratigraphy (a map of rock layers) 
can be drawn up based on the occurrence of fossils. Many ammonites from the Jurassic and 
Cretaceous periods are used in this way, as are graptolites in older rocks. 
 
Paleontologists use radiometric dating to determine more precisely the age of fossils (see Dating 
Methods: Radiometric Dating). In this process, they study the isotopes of minerals in the rock 
surrounding the fossil. Knowing the rates at which the isotopes decay, and having determined how 
much of the isotope has decayed in the rock sample, paleontologists can determine the age of the 
rock—and thus the age of the fossil preserved in the rock. 
 
Fossils are classified using several techniques. The three most popular techniques are 
evolutionary taxonomy, numerical taxonomy, and cladistics. Evolutionary taxonomy is the method 
that was most commonly used in the past. It is based on comparing the shape, structure, and 
relationships of organisms within a stratigraphic framework. Many paleontologists believed this 
method was too subjective and developed numerical taxonomy as an alternative. Numerical 
taxonomy uses a mathematical comparison of organisms in which measured features of the 
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organisms are related. In an effort to achieve still greater objectivity, some paleontologists 
developed a third method, cladistics, based on classifying organisms according to certain features 
that are either primitive or derived. Primitive features are those that are common to all organisms 
within a group, whereas derived features are evolutionary novelties. Paleontologists have had 
problems with subjectivity in cladistics as well, and the method also does not easily take into 
account the time dimension of the geological record. A combination of the methods used in 
cladistics and the geological record may provide a clearer picture of the evolution of life on earth. 
 
VII. HISTORY OF PALEONTOLOGY 
 
The collection and study of fossils began in the late 17th century when English naturalist Robert 
Hooke examined fossils of marine creatures from England. He realized that these animals must 
have lived in different climatic conditions and were now extinct. The field of paleontology grew as 
more fossils of different ages were discovered around the globe. English scientist Charles Darwin 
used the fossil record to form his theory of evolution in the 1830s. Modern paleontologists have 
used the fossil record to further develop the theory of evolution and to divide earth’s history into 
periods based on the kinds of life that were present. These periods begin with Precambrian time 
(about 4 billion to 570 million years before present), when earth was populated by soft-bodied 
organisms whose remains were not well preserved, and extend through the current time period, 
the Recent, or Holocene, Epoch (10,000 years before present to the present time). 
 
 
 

 

FREE EVENT 
April 27, 2024 

Aquatic Center 
100 Park Avenue 

Lake Havasu City, AZ 
10:00 a.m. -- 1:00 p.m. 

 
LHG&MS is collaborating with the Young Adult 
Development Association of Havasu (YADAH), 
who is putting on this event.  The Club will be 
donating 2 bikes and a basket of rocks to be raffled 
as well as small bags of rocks for the kids.   
 
We want to provide demonstrators at this event.  
Please volunteer if you can demonstrate a skill or 
hobby for the participants to view -- it does not 
need to be rock related.  You will have your own 
table for your demonstration. 
 
Please contact Kathy Padilla at (480) 326-7469 to 
sign up to demonstrate.    
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Hints n’ Such 
 
These hints were gathered primarily from the bulletins 
and web sites of other clubs.  You should always use 
them with caution because some are untried and 
others may not be tried and true.  Just ideas! 

 
To polish a stone in its setting so it can obtain 
its original luster, use a piece of suede or 
chamois skin or soft leather. Dip the stone in 
water and rub with polishing powder. Several 
rubbings may be necessary to restore a stone 
such as jade. Organdy material will 
sometimes put a polish on turquoise.  
 
Source: Stoney Statements, 10/2012, via 
Lake City Rockhound News, 2/2016 
 

`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º° 
 
Don't use laundry detergents to clean oil from 
rocks that have been sawed. Use regular 
dishwashing soap (not those containing 
bleach or "oxy") instead. Laundry detergents 
contain bleaches that may affect colors on 
some materials. Regular dishwashing 
detergents do not have bleach and are 
balanced to break down oils, fats and 
greases. 
 
Source: Stoney Statements, 10/2012, via 
Lake City Rockhound News, 2/2016   
 

`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º° 
 
One way to clean quartz and amethyst 
crystals that does not involve dangerous 
acids is to cover them with fresh vinegar to 
remove the carbonates such as lime, barite 
and calcite. Allow them to stand overnight (or 
longer as needed) in the vinegar. Wash well, 
and then place the crystals in washing type 
ammonia for 8 to 12 hours. Remove, rinse 
and wipe dry.  
 
Source: Stoney Statements, 10/2012, via 
Lake City Rockhound News, 2/2016 
 

 
`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º° 

 
When you are trying to polish a geode on a 
vibrating lap, it is difficult to keep the grit out 
of the center of the geode when it is hollow 
and filled with crystals.  One suggestion has 
been to fill the center with Knox gelatin, a 
product you can buy at any grocery store.  It 
turns to jelly when mixed with water and after 
a while, will set up good and firm.  Pour this 
into the geode before polishing and, when 
you are done, just wash it out with warm 
water.  It leaves no residue. 
 
Source:  Rockhound Ramblings, 7/2007, via 
RMFMS Newsletter, 8/2007 
 

`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º° 
 
One of the cardinal rules in using the tumbler 
is “do not overload.” The ideal tumbling load 
is slightly less than 3/4 full. Use only enough 
water to fill the voids between the stones, with 
no more than 1/8 of an inch over the top of 
the stones. Another item that causes difficulty 
is the amount of abrasive. Use only enough to 
cover the surface area of the stones. This 
usually takes about one pound of #100 grit for 
each eight pounds of rock. This may be 
further reduced as the #400 and #600 grit is 
used, as the finer particles possess more 
surface area, and 3/4 pound of grit with eight 
pounds of rock is usually sufficient. 
 
Source: The Southwest Gem, 7/2000, via 
Sedona Red Rocking News, 3/2008 
 

`°º¤ø,¸¸,ø¤º°`°º¤ø¤º°`°º¤ø,¸¸,ø¤º° 
 
A piece of corduroy glued to soft rubber 
makes a fine, inexpensive polishing tool. 
 
Source:  T-Town Rockhound, 2/2007, via Pick 
& Pack, 2/2007 
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