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PROJECEI®IA: Promotethe rare

Massachusetts Jurassic age armored mud balls
(AMBslod S02YS | {dFGS & 8§
{ G NHzG (rHNdBié&l State Symbol
designation would preserve, protect, eductte
public,and celebrate these unique geologic
features. (They are more important compared to
other State Symbols such as the Corn Muffin and
Boston Cream Donilit

Quarried block, Jurassic age Turners Falls Sandstone, now locat{  *[¢Sedimentary structureare features preserved during depostion
the Greenfield Community ColleGeology Patl6 inch rulerfor scale. of sediment such agossils, mud cracks, ripple marks, and rarely,

armored mud balls.]

ARE ARMORED MUD BALBS®mud piecesfall into a streamgettumbled, rounded, and coated

6 a I NIy avithiBtFeémbed pebbleRuick burial and lithificatiofhardenedo rock)preservethese delicateét & SRA YSy G I NB
AGNHzOG dzNB A X é YdzOK NEvhiRaEoieKgeobgidimemsioh afAié efdbsing fotkanay revdwdrm for

discovery

CAN YOU FIND THENf formation, preservation, and discovery of lithified armored mud balls is so rare that

only a handful of examplémve been found. Except for our Massachusetts exangllase in remoteareasand perhaps not
currently visibledue to weathering, erasn, or soil cover The Massachusetts lithifiédMBsillustrate a variety of sizes, from golf ball
to basketbalbndhavedistinctpebble armor.They have beefoundin 200 millionyearold sedimentaryrock (late Triassigearly
Jurassichear the Connecticut RivarTurners Falls, Deerfield, and Greenfield. Quabiiecksfrom anow-dismantled bridge
foundationin Gill andTurners Fallpreserve excellerAMBs somenow displayedalong the Greenfidl Community College Geology
Path Specimens have also been contributed to local colleges and museums

ARE ARMORED MUD BAIMBORTAN T T#hese are unique specimens! There are no locations in the world

where lithifiedAMBscan be easily seeand sampleaxcept for the Massachusetts exampdesl thesedisplaya variety of sizeplus
distinctive pebble armorManyexamples are in quarriedduks scAMBs are quite visiblgithin the strearadeposited conglomerate

rock. The amusingly name®rmored mud ballspreservesrare, interesting evergfromthe/ 2 Yy SO A Odziia WA SINT + | €
5 A y 2 anhickNXcifes students, the public, as well as geolodistsryone smiles when they see and learn adddBs!

B8N CAN THEY BE SAVEE2 A3y 8 GKSY 2FFAOAI aléh Dthebwfsemedviliba ¢ { S

neglectedand their significanciorgotten. That will be a loss to science as well as to Massachusetts.

IS ORGANIZING THIS EFFOHR Richard D. LittleGreenfield Community Collegliscovere these rare

features& documented them in a Journal of Geology article (19&#%volunteerpreservatiorefforts are supported and assisted by
manygeologists, lay people, conservation / education organizations and Franklin County @vensa thousangeople have viewed
the AMB vided* or visited the web site and hundreds hasighed the petitiorisee web site).

INFORMATION https:// ArmoredMudBalls.rocks

** 5 minute videchttps://youtu.be/P38Qa0mYpLk

RDLittle2000@aol.com (413) 5278536

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

Thanks for reading. Consider helping with publicity expenses! (rof. Little works for free.)
Donate: https://www.gofundme.com/save _-the-armored -mud -balls
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(ALl) HISTORY OF FINDING ARMORED MUD BALLS IN MASSASHUSETHRD Litle02)

d was a new hire at Greenfield Community Colf@gearing for
classes and exploring this new afeaent to Unity Park in

Turners Fallalong the banks of the Connecticut River. Unity Park
is the site of a suspension bridge, now dismantled, that connected
Gill to Turners Falls (18€8942). In the suspension cable

anchors, a few feet from wheredrged, were these intriguing

round featuresgeepicture below) | hadfound armored mud

balls! Belowisttd ISy SaAad NRBO1 ¢ 27F | N2
right by the parking lot in the suspension cable anchor, adjacent
to the Connecticut River. Thaer is 6 inches. Tleable anchois

now dismantled anchany ofthe quarried stones with armored

mud balls arén the Geology Patit GCQvith a few remainingt

the bridgesitein Unity Park A postcard view of ¢éhold suspensidoridge is pictured belv.

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. | prepared a paper that was published in the Journal of Geology
(1982). Being the discoverer was quite a surprise since mdhgeh®ury geologists traveled over this bridge to nearby
dinosaur footprint quarry sites in Gill. | am quite sure that they would have stopped to view these obvious and interestil
sedimentary features, but nobody wrote about them. Maybe they were tpdHinising about diosaur discoveries.

In order to protect these unique geological oddities, the Unity Park rocks of
scientific interest were moved to Greenfield Community College in the 19§
where they became part of our outdoor geology collectidifew quarried
blocks remain at Unity Park, including one having armored mud balls.

Phototop: ¢ KS | dzi K2NJ 6 YAR mMdpTnQao & GKE§

anchor, pointing to armored mud balBoth his anchoandthe other a few feeb
theeast,ereRA &Yl yif SR Ay G(GKS mdTtnQa I yR |#
were transported tde preserved abreenfield Community College or placed nearf ;i
at Unity Park.

e Suspeasion Bridge, 'Tuvmers Falls, Mass.

t 2300 NRY ¢KS ahf R yw&RIlookiNghstutiS e 0Oy
from Gill toward Turners Falls, present location of Unity Park.




(A2 THE ORIGIN AND IMPORTANCE OF ARMORED
BALLS

Phota Armored Mud BalGreenfield Community College Geology Pa
The enter ofthis 3 inctball is sandy mydhow finegrained sandstone
rock. Pebble armortise circumferencelhe sirrounding rock is
Turners Falls Sandstoftem the Jurassic Period (200 million years, ol
a sandy conglomerate rkérom stream depositonThisquarried block
gFa NBY2OSR FTNBY GKS ¢dzNYySN
Armored mud balls are very rare geologic sedimentary
structures. (Sedimentary structures are geologic featuresf.
created during or shortly after sediment layers are
deposited. Some exan@s: ripples, mud cracks, fossils,
and very rarely, armored mud ball§.heseearlyMesozoic EréTriassic and Jurassic Periagmplesn
Massachusetts werdeposited in ariftvalldy a A YA f | NJ (2 {o#nRdasPRakdgeasBit/allel
lakesswelled and shrank due to climate changes, an essential part of the creation story.

To FormArmored Mud BallEivethings are needed, in this ordefl) Lake bed wittmud deposition

T 2dz

perhaps due to a wetter climate which causes exparalest followed by falling lake levels perhaps due to a
drier climate (2) Streamerosionof now-exposeddry and hardake bed mugroduces angular mud chunks

that drop into the flowing water(3) Streamflow rollsthe angularmud chunks downstrearand theybecome

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

a | NJY e)Qick burials essential befordrying disintegragsthe fragile balls(5) Many quickly buried
armored mud ballsight be subsequently eroddxy the nearby strearand destroyedsodeep buriabnd
eventuallithification (turned to stoneby mineralized groundwatgalong with the surrounding rogis

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

To FindArmored Mud Balls Once lithifiedturned to stonethe armored mud balls and their
surrounding sedimentary rock musttevealed: i (1 KS S I. KERolo@icitime atuNdFrihOaBnount of

uplift and erosiorare neededto expose the200 miliion year old sandstone ramdntaining theMassachusetts

armored mud ballso that they might bebserved If our Statewas a desert, ivould be mucleasier to find
exposed bedrockHowever, irour humid climate, rock exposures acually veryimited due to soil and

vegetation cover. THhehified armored mud hlls of Massachusetts asemetimes seem rockexposed in the

Connecticut River bed, but most are from quarri©neguarry, now covered by buildingsin the downtown

area of Turners Fallsand the otk y Yy 2 NI KSI 4G 5 SSNF A SRR A Gréenfiel8 | LIa A

Stop and Shop Supermarket site reveatveral armored mud balls both in the blasted rock &dke rear
plusthe exposedylacer-smoothedandscratched rocladjacent to the parking lot-inally, ace the rare
lithified armored mud balls are exposedmeone mustind, recognize and record them.

As you can seehis is a&omplicatedseries of events and as a reslithified amored mud ballsre extremely
rare.

Seethe following section for pictured lithifiedand nonlithified armored mud ballfom other locations

It is fortunate that most Franklin County specimens eggealedin quaried blockssince theycan be moved

anddisplayed. Sometimes pieces aneall enouglto be cabinet specimens andaasionalla piecemay fit on

a lab rock saw and lmkssected so that a number of specirearan be produced from one rockn the whole
world, the only source for sampleslithified armored mud balls is Franklin Couatyd most of theseaare



specimensdbout 20 have been donated to local colleges and museuBesides the quarrielocks vith
armored mud ballsa few othersarefoundin bedrock but theseballs are firmly part of the wetkemented
Mesozoic Eraandstone anthey can notbe removed.

The best placéor you to findMassachusetththified armored mud ballgs alongthe GCGGedogyPath(in the
Outdoor Learning Lab, adjacent to Parking Leb#&th end of the Main BuildipgPlussee thedisplay caséy

the Geology Lafroom N 350) Other placeshe now-dismantledd w Sispension NA R 3 i EnityaPark S
Turners Falls and the Beneski Museum, Amherst Collegedz Oy FAYR RANBOGA2ya 0
YdzZR ol ftfa ariaSa Ay wAOKIFENR [AdGdGf SQa 6 unmanpothér9 E LI
geologicaland OSy A O & 3 S Y #ié is thaNdesPplagedn thie Kadrld to study geologsee
www.EarthView.rockfor order information or search Amazon or check with your local bookstore.)

(A3) MASSACHUSETTS LITHIFIED ARMORED MUD BALL ORIGINS

Themid-Mesozoic Erddte Triassi¢hrough
earlyJurassitime, about 200 million years
ago) in theConnecticuRiverValleyregion

of Massachusettwas a rift valley
landscapereated as the Pangeg
supercontinent split. It looked like Deat
Valley (photo). Streams flowed fro
mountains onto and across gently slopi '
gravellydeposits of alluvial fans which le{as
downslope tanuddy/ sandylayersof
temporarylakesor meanderingivers
Sometimes, during wet intervals, the lakq
expanded an@xtended over alluvial fan
edges, leaving mud deposits the alluvial
fan gravel This will become the raw|
material for the armored mud balls. Badwater, Death Vallegpril 2005photo by RDL

Later, with drier climate conditions (or geaps uplift of the valley floorhe lakes shran&andexposedhe mud
layersleft on the alluvial fanghich thendried and hardenedWhen it rained, seams erodedand hard mud
chunksrolled downstream becomingund, soft and sticky around themargins ensnaringebbles from the
stream bedo form the armor Then, thdragile ballavere depositecandcovered withsedimen that
protected them from drying and cracking. Next, if these sediments remain buried, lithificatiewemtilally
occur(due to seeping mineraich groundwaterand thesediment, along with tharmored mud ballswill

0 S O2 Y S.¢ TwhRuadied million years will elapse before theyneit see the light of day.

Ly ¢dzN}Y SNB Cl f Was Sométie befor#878asthie CondedticuRRivEIéht R wWSR . NA
between Turners Falls and @ifisbeing built. Local sandstone wagiarried and the pieces became partiud
0 N Rsiaspefision cable anchors. aloout 1970Prof. Littlediscovered thenand the restd & KA & G 2 NB £ «


http://www.earthview.rocks/

(B) LOCATIONSND PICTURBESLITHIFIEBRMORED MUD BALLS

Pictures are worth a thousand wordBelowA & G KS ¢ 2 NI R Q Alithifief drriored@ud badl £ + G A
photos. The ithified armored mud balbhotos are theriollowed by examples of unlithified ones. Enjoy.

LITHIFIED
ARMORED MUD BALLS.

In Franklin County
lithified armored mud
balls have only been
found in three locations:
(1) Turners Falls, in the
lower Jurassic Turners
Falls Sandstone
Formation. These
include the ones from
the “Old Red Suspension
Bridge” cable

anchorgn Unity Parlplus the Conn. Riverbed exposurdg®) There are armored mud balls in the upper
Triassic Sugarloaf Arkose, seen at Stop and Shop parking lot, High StreefAjRt@r&enfield. Finalg)the
upper Triassi€l £ £ & wWAGSNJ . SRa i GKS &/ KSI LA A Ré&e progartyhNE ¢
Lithified amored mud balls have not been found in any othemtimentary rockutcrops in Massachusejts
Connecticutor other eastern North American sites havsngilarMesozoiaift valley deposits

The rockaboveis in the GCGedogyPath and has the best grouping of armored mud balls. The large one to
NAIKG A& G GKAA ljdad NNASR o6f201Qa SR3IS yR GKSNB
piece. Spectacular!

The rock to the right, now in the GCC G¢
Pah is the same one pictured previousl
(with the 6 inch ruler) in the suspension
bridgeanchor, 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 Communi
College.The armored mud ball specimens
are in the first grouping on the left. The
LINE YAY Sy & Sdnbléd (Qlasier |
tunnelriver) quartzite. There is a Geo Path
Guidein a boxon site andalsoon the GCC
Science Department web site.

You can fineut more about Franklin

| 2dzyie@Qa SEOStt Syl
new (2020)book: Exploring Franklin County
See the Publications Order Form page
www.EarthView.rockar visit Amazon or your
local bookstore
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