
 
 

PROJECT GOAL:  Promote the rare 

Massachusetts Jurassic age armored mud balls  

(AMBs) to ōŜŎƻƳŜ ŀ {ǘŀǘŜ ά{ŜŘƛƳŜƴǘŀǊȅ 

{ǘǊǳŎǘǳǊŜέ.*   This official State Symbol 

designation would preserve, protect, educate the 

public, and celebrate these unique geologic 

features.  (They are more important compared to 

other State Symbols such as the Corn Muffin and 

Boston Cream Donut!)   

  * [άSedimentary structuresέ are features preserved during depostion 

of sediment, such as fossils, mud cracks, ripple marks, and rarely, 

armored mud balls.] 

WHAT  ARE ARMORED MUD BALLS?  Hard mud pieces fall into a stream, get tumbled,  rounded, and coated 

όάŀǊƳƻǊŜŘέύ with streambed pebbles. Quick burial and lithification (hardened to rock) preserves these delicate άǎŜŘƛƳŜƴǘŀǊȅ 

ǎǘǊǳŎǘǳǊŜǎΣέ ƳǳŎƘ ǊŀǊŜǊ ǘƘŀƴ ŘƛƴƻǎŀǳǊ Ŧƻǎǎƛƭǎ.  Eventually, over geologic time, erosion of the enclosing rock may reveal them for 

discovery. 

WHERE CAN YOU FIND THEM?  The formation, preservation, and discovery of lithified armored mud balls is so rare that 

only a handful of examples have been found.  Except for our Massachusetts examples, all are in remote areas and perhaps not 

currently visible due to weathering, erosion, or soil cover.  The Massachusetts lithified AMBs illustrate a variety of sizes, from golf ball 

to basketball and have distinct pebble armor.  They have been found in 200 million-year-old sedimentary rock (late Triassic ς early 

Jurassic) near the Connecticut River inTurners Falls, Deerfield, and Greenfield.  Quarried blocks from a now-dismantled bridge 

foundation in Gill and Turners Falls, preserve excellent AMBs, some now displayed along the Greenfield Community College Geology 

Path.  Specimens have also been contributed to local colleges and museums. 

WHY ARE ARMORED MUD BALLS IMPORTANT? These are unique specimens!  There are no locations in the world 

where lithified AMBs can be easily seen and sampled except for the Massachusetts examples and these display a variety of sizes plus 

distinctive pebble armor.  Many examples are in quarried blocks so AMBs are quite visible within the stream-deposited conglomerate 

rock.  The amusingly named άarmored mud ballsέ preserves rare, interesting events from the /ƻƴƴŜŎǘƛŎǳǘ wƛǾŜǊ ±ŀƭƭŜȅΩǎ ά!ƎŜ ƻŦ 

5ƛƴƻǎŀǳǊǎέwhich excites students, the public, as well as geologists.  Everyone smiles when they see and learn about AMBs! 

HOW  CAN THEY BE SAVED?  5ŜǎƛƎƴŀǘŜ ǘƘŜƳ ƻŦŦƛŎƛŀƭ aŀǎǎŀŎƘǳǎŜǘǘǎ ά{ŜŘƛƳŜƴǘŀǊȅ {ǘǊǳŎǘǳǊŜǎέ!   Otherwise, they will be 

neglected and their significance forgotten.  That will be a loss to science as well as to Massachusetts.   

WHO IS ORGANIZING THIS EFFORT?  Prof. Richard D. Little, Greenfield Community College, discovered these rare 

features & documented them in a Journal of Geology article (1982).   His volunteer preservation efforts are supported and assisted by 

many geologists, lay people, conservation / education organizations and Franklin County towns.   Over a thousand people have viewed 

the AMB video ** or visited the web site and hundreds have signed the petition (see web site). 

MORE  INFORMATION:    https:// ArmoredMudBalls.rocks 

**  5 minute video https://youtu.be/P38Qa0mYpLk  

RDLittle2000@aol.com      (413) 527-8536 

6 Grandview Ln, Easthampton MA 01027     https://EarthView.rocks 

Thanks for reading.  Consider helping with publicity expenses!  (Prof. Little works for free.) 

Donate: https://www.gofundme.com/save -the-armored -mud -balls  

òSAVE THE RARE & UNIQUE MASSACHUSETTS  ARMORED MUD BALLSó   PROJECT 

Quarried block, Jurassic age Turners Falls Sandstone, now located at 

the Greenfield Community College Geology Path. 6 inch ruler for scale. 

*** MASSACHUSETTS LITHIFIED ARMORED MUD BALL INFORMATION PAGE ***  
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(A1)  HISTORY OF FINDING ARMORED MUD BALLS IN MASSACHUSETTS  (Statement of RD Little, 2021) 

άI was a new hire at Greenfield Community College, preparing for 

classes and exploring this new area. I went to Unity Park in 

Turners Falls along the banks of the Connecticut River.  Unity Park 

is the site of a suspension bridge, now dismantled, that connected 

Gill to Turners Falls (1878 ς 1942).  In the suspension cable 

anchors, a few feet from where I parked, were these intriguing 

round features (see picture below).  I had found armored mud 

balls!   Below is that άƎŜƴŜǎƛǎ ǊƻŎƪέ ƻŦ ŀǊƳƻǊŜŘ ƳǳŘ ōŀƭƭǎΦ  Lǘ ǿŀǎ 

right by the parking lot in the suspension cable anchor, adjacent 

to the Connecticut River.  The ruler is 6 inches.  The cable anchor is 

now dismantled and many of the quarried stones with armored 

mud balls are in the Geology Path at GCC with a few remaining at 

the bridge site in Unity Park.  A postcard view of the old suspension bridge is pictured below. 

After several years of bringing students here as part of GCC field trips, further research revealed that no one had ever 

noted them in the geological (or any other) literature.  I prepared a paper that was published in the Journal of Geology 

(1982).  Being the discoverer was quite a surprise since many 19th century geologists traveled over this bridge to nearby 

dinosaur footprint quarry sites in Gill.  I am quite sure that they would have stopped to view these obvious and interesting 

sedimentary features, but nobody wrote about them.  Maybe they were too busy thinking about dinosaur discoveries.έ 

 In order to protect these unique geological oddities, the Unity Park rocks of 

scientific interest were moved to Greenfield Community College in the 1980s 

where they became part of our outdoor geology collection.  A few quarried 

blocks remain at Unity Park, including one having armored mud balls. 

Photo top: ¢ƘŜ ŀǳǘƘƻǊ όƳƛŘ мфтлΩǎύ ŀǘ ǘƘŜ ƻƭŘ wŜŘ .ǊƛŘƎŜΩǎ ǿŜǎǘ ǎǳǎǇŜƴǎƛƻƴ ŎŀōƭŜ 
anchor, pointing to armored mud balls.  Both this anchor and the other a few feet to 

the east, were ŘƛǎƳŀƴǘƭŜŘ ƛƴ ǘƘŜ мфтлΩǎ ŀƴŘ ǘƘŜ ŀǊƳƻǊŜŘ ƳǳŘ ōŀƭƭ ǎǇŜŎƛƳŜƴ ōƭƻŎƪǎ 

were transported to be preserved at Greenfield Community College or placed nearby 

at Unity Park. 

 

 

tƻǎǘŎŀǊŘΥ  ¢ƘŜ άhƭŘ wŜŘ .ǊƛŘƎŜέ όƴƻǿ ŘƛǎƳŀƴǘƭŜŘύ, view looking south 

from Gill toward Turners Falls, present location of Unity Park. 

 



(A2) THE ORIGIN AND IMPORTANCE OF ARMORED MUD 

BALLS.   

Photo: Armored Mud Ball, Greenfield Community College Geology Path.  

The center of this 3 inch ball is sandy mud, now fine-grained sandstone 

rock.  Pebble armor is the circumference. The surrounding rock is 

Turners Falls Sandstone from the Jurassic Period (200 million years old), 

a sandy conglomerate rock from stream depositon.  This quarried block 

ǿŀǎ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ¢ǳǊƴŜǊǎ Cŀƭƭǎ άhƭŘ wŜŘ .ǊƛŘƎŜέ ŦƻǳƴŘŀǘƛƻƴΦ 

Armored mud balls are very rare geologic sedimentary 

structures.  (Sedimentary structures are geologic features 

created during or shortly after sediment layers are 

deposited.  Some examples:  ripples, mud cracks, fossils, 

and very rarely, armored mud balls.)  These early Mesozoic Era (Triassic and Jurassic Periods) examples in 

Massachusetts were deposited in a rift valleyΣ ǎƛƳƛƭŀǊ ǘƻ ǘƻŘŀȅΩǎ 5ŜŀǘƘ ±ŀƭƭŜȅΣ formed as Pangea split.  Valley 

lakes swelled and shrank due to climate changes, an essential part of the creation story. 

To Form Armored Mud Balls Five things are needed, in this order:  (1) Lake bed with mud deposition, 

perhaps due to a wetter climate which causes expanded lakes, followed by falling lake levels perhaps due to a 

drier climate.   (2)  Stream erosion of now-exposed, dry and hard lake bed mud produces angular mud chunks 

that drop into the flowing water.  (3)  Stream flow rolls the angular mud chunks downstream and they become 

round, soft and sticky on the outside, picking up stream sand and pebbles along the way.  That coating is the 

άŀǊƳƻǊέΦ  (4) Quick burial is essential before drying disintegrates the fragile balls.  (5)  Many quickly buried 

armored mud balls might be subsequently eroded by the nearby stream and destroyed, so deep burial and 

eventual lithification (turned to stone by mineralized groundwater) along with the surrounding rock, is 

important for geologic permanence.   Please note the explanatory diagrams at the end of this article. 

To Find Armored Mud Balls    Once lithified, turned to stone, the armored mud balls and their 

surrounding sedimentary rock must be revealed ŀǘ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ.  Geologic time and the right amount of 

uplift and erosion are needed to expose the 200 miliion year old sandstone rock containing the Massachusetts 

armored mud balls so that they might be observed.  If our State was a desert, it would be much easier to find 

exposed bedrock.  However, in our humid climate, rock exposures are actually very limited due to soil and 

vegetation cover.  The lithified armored mud balls of Massachusetts are sometimes seen in rock exposed in the 

Connecticut River bed, but most are from quarries.  One quarry, now covered by buildings, is in the downtown 

area of Turners Falls and the other is ƛƴ ƴƻǊǘƘŜŀǎǘ 5ŜŜǊŦƛŜƭŘΩǎ ά/ƘŜŀǇǎƛŘŜ vǳŀǊǊȅΦέ  ¢ƘŜ Route 2A Greenfield 

Stop and Shop Supermarket site reveales several armored mud balls both in the blasted rock face at the rear 

plus the exposed glacier-smoothed and scratched rock adjacent to the parking lot.  Finally, once the rare 

lithified armored mud balls are exposed, someone must find, recognize and record them.  

As you can see, this is a complicated series of events and as a result, lithified armored mud balls are extremely 

rare.   

See the following section for pictures of lithified and non-lithified armored mud balls from other locations. 

It is fortunate that most Franklin County specimens are revealed in quarried blocks since they can be moved 

and displayed.  Sometimes pieces are small enough to be cabinet specimens and occasionally a piece may fit on 

a lab rock saw and be dissected so that a number of specimens can be produced from one rock.   In the whole 

world, the only source for samples of lithified armored mud balls is Franklin County and most of these rare 



specimens (about 20) have been donated to local colleges and museums.  Besides the quarried blocks with 

armored mud balls, a few others are found in bedrock, but these balls are firmly part of the well-cemented 

Mesozoic Era sandstone and they can not be removed. 

The best place for you to find Massachusetts lithified armored mud balls is along the GCC Geology Path (in the 

Outdoor Learning Lab, adjacent to Parking Lot F, south end of the Main Building).  Plus, see the display case by 

the Geology Lab (room N 350).  Other places: the now-dismantled άwŜŘ Suspension .ǊƛŘƎŜέ ǎƛǘŜ in Unity Park, 

Turners Falls and the Beneski Museum, Amherst College.  ¸ƻǳ Ŏŀƴ ŦƛƴŘ ŘƛǊŜŎǘƛƻƴǎ ǘƻ CǊŀƴƪƭƛƴ /ƻǳƴǘȅΩǎ ŀǊƳƻǊŜŘ 

ƳǳŘ ōŀƭƭǎ ǎƛǘŜǎ ƛƴ wƛŎƘŀǊŘ [ƛǘǘƭŜΩǎ όнлнлύ ά9ȄǇƭƻǊƛƴƎ CǊŀƴƪƭƛƴ /ƻǳƴǘȅέ ōƻƻƪΦ  ¸ƻǳ Ŏŀƴ ŀƭǎƻ ŘƛǎŎƻǾŜǊ many other 

geological and ǎŎŜƴƛŎ άƎŜƳǎέ ǇǊƻǾƛƴƎ ǘƘŀǘ this is the best place in the world to study geology.   (see 

www.EarthView.rocks for order information or search Amazon or check with your local bookstore.) 

 

(A3)  MASSACHUSETTS LITHIFIED ARMORED MUD BALL ORIGINS 

The mid-Mesozoic Era (late Triassic through 

early Jurassic time, about 200 million years 

ago) in the Connecticut River Valley region 

of Massachusetts was a rift valley 

landscape created as the Pangea 

supercontinent split.  It looked like Death 

Valley (photo).  Streams flowed from 

mountains onto and across gently sloping 

gravelly deposits of alluvial fans which led 

downslope to muddy / sandy layers of 

temporary lakes or meandering rivers.  

Sometimes, during wet intervals, the lakes 

expanded and extended over alluvial fan 

edges, leaving mud deposits on the alluvial 

fan gravel.  This will become the raw 

material for the armored mud balls.  

 

Later, with drier climate conditions (or perhaps uplift of the valley floor), the lakes shrank and exposed the mud 

layers left on the alluvial fans which then dried and hardened.  When it rained, streams eroded and hard mud 

chunks rolled downstream becoming round, soft and sticky around their margins ensnaring pebbles from the 

stream bed to form the armor.  Then, the fragile balls were deposited and covered with sediment that 

protected them from drying and cracking.  Next, if these sediments remain buried, lithification will eventually 

occur (due to seeping mineral-rich groundwater) and the sediment, along with the armored mud balls, will 

ōŜŎƻƳŜ άǊƻŎƪ.έ  Two hundred million years will elapse before they will next see the light of day.   

Lƴ ¢ǳǊƴŜǊǎ CŀƭƭǎΣ ǘƘŀǘ άƭƛƎƘǘ ƻŦ Řŀȅέ was sometime before 1878 as the  Connecticut RiverΩǎ άhƭŘ wŜŘ .ǊƛŘƎŜέ 

between Turners Falls and Gill was being built.  Local sandstone was quarried and the pieces became part of the 

ōǊƛŘƎŜΩǎ suspension cable anchors.  In about 1970 Prof. Little discovered them and the rest iǎ άƘƛǎǘƻǊȅέΦ 

 

  

Badwater, Death Valley, April 2005. photo by RDL 

http://www.earthview.rocks/


(B)   LOCATIONS AND PICTURES OF LITHIFIED ARMORED MUD BALLS 

Pictures are worth a thousand words.  Below ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ōŜǎǘ ŎƻƳǇƛƭŀǘƛƻƴ ƻŦ lithified armored mud ball 

photos.   The lithified armored mud ball photos are then followed by examples of unlithified ones.  Enjoy. 

 

 

 

anchors in Unity Park plus the Conn. Riverbed exposures.   (2)  There are armored mud balls in the upper 

Triassic Sugarloaf Arkose, seen at Stop and Shop parking lot, High Street (Rte. 2 -A),  Greenfield.  Finally, (3) the 

upper Triassic Cŀƭƭǎ wƛǾŜǊ .ŜŘǎ ŀǘ ǘƘŜ ά/ƘŜŀǇǎƛŘŜ vǳŀǊǊȅέ ƛƴ ƴƻǊǘƘŜŀǎǘ 5ŜŜǊŦƛŜƭŘΣ wƛǾŜǊ wƻŀŘ όǇǊivate property).   

Lithified armored mud balls have not been found in any other sedimentary rock outcrops in Massachusetts, 

Connecticut, or other eastern North American sites having similar Mesozoic rift valley deposits. 

The rock above is in the GCC Geology Path and has the best grouping of armored mud balls.  The large one to 

ǊƛƎƘǘ ƛǎ ŀǘ ǘƘƛǎ ǉǳŀǊǊƛŜŘ ōƭƻŎƪΩǎ ŜŘƎŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ȅƻǳ Ŏŀƴ ǎŜŜ ǘǿƻ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘƛǎ ǊƻǳƴŘ ōŀǎƪŜǘōŀƭƭ ǎƛȊŜŘ 

piece.  Spectacular! 

The rock to the right, now in the GCC Geo 

Path is the same one pictured previously 

(with the 6 inch ruler) in the suspension 

bridge anchor, Unity Park, Turners Falls. 

 

 

 



 

 

This rock (left) from the Cheapside Quarry, River 

Road, NE Deerfield,  has a dozen or more large 

armored mud balls with sand armor.  Lichen spots 

cover much of this surface.  

 

 

 

 

 

 

 

 

The Geology Path at Greenfield Community 

College.  The armored mud ball specimens 

are in the first grouping on the left.  The 

ǇǊƻƳƛƴŜƴǘ άŜƎƎέ ƛǎ ŀƴ ŜǎƪŜǊ-tumbled (glacier-

tunnel river) quartzite.  There is a Geo Path 

Guide in a box on site and also on the GCC 

Science Department web site.   

 

You can find out more about Franklin 

/ƻǳƴǘȅΩǎ ŜȄŎŜƭƭŜƴǘ ƎŜƻƭƻƎȅ ƛƴ wƛŎƘŀǊŘ [ƛǘǘƭŜΩǎ 

new (2020) book:  Exploring Franklin County.  

See the Publications Order Form page 

www.EarthView.rocks or visit Amazon or your 

local bookstore. 
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