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In my opinion, gology is a fascinatmsubjector anyone with inkling for the outf-doors Of course |
ambiased having growap in the woods explorindishing, ard hunting.l have also been professional
geologistfor four decadeandview thenaturalworld with a trained and observasye.

My world is a room with a different viewAs a geologist who practices both the sciemutae art, |
work to understanthe Earth inall its dimensions ercenary Musing, April 28, 2008).

Time, i.e., the fourth dimensiofis fundamental tgeology Observation and interpretatiane based on
theprinciple ofuniformitarianism a 17letterwordthat muld be an answer Qleopardy It meanghe
present is the key to the past

This ideawas formulatedn the late 18 Centuryby a group ofBritish naturalists thaihcludedthe giants

of scientificthinking: Whewell, Hutton Playfair, and HallCharlesLyell expanded and elucidated the

concept irhis seminal workThe Principles of Geologit8301833.St ephen Goul d si mpl i f
ideas and presented a modern view in 1965.

Today, Ipresent a lesson on the first principle of geology and provide a working example from my home
state of NewMexico.

| have always likedo exploremines. My grandfather was a mule driver in the zinc mines obraLr
Missouri. One of my prizboyhood memoriewas going with my daduring the dead of winteéo those
old mines Carefully avoiding the watdilled sinkholesformed bycollapse of oldvorkings, we would
ventureontot he wast e dumps afddgnaplesaplifycfdransplam fo buershard |
20 km away. Some of those tresil provide coolshade at the old homestead.

But | digress.

One of the mingl havevisited repeatedlis a smaltravertine opeation on the flanks of Mesa Aparejo
west of BelenNew Mexico.

Travertine is a typefdimestonegenerallyformed byhot or coldspringwaters that are saturated in
calcium carbonatedquatic plantsgrasseshacteria, algae, armthermicrobes often grow on the surface


mailto:Contact@MercenaryGeologist.com
http://www.goldgeologist.com/mercenary_musings/musing-080428-The-Fourth-Dimension.pdf
http://www.mercenarygeologist.com/

and give the rock itsharacteristic concretions, piteds,vugs,and rhythmic layeringr banding
Although mostlyshades ofvhite, ron minerals and othempurities can impart tan, @y, cream,pink,
brown, yellow, andusty colors.

Commercialgrade tavertinetakes a polistio a smooth, shiny finisht is a commorbuilding stondn
both historicand moderrarchitectureand todays widely-used for facadegladding, and flooringitaly,
Turkey, Mexico, Peru, ahlran are major sources. The mine in central New Mexico is one ofweolgr
threeactiveoperations in the United States.

My first trip to thequarriesof New Mexico Travertine, Inwas inwinter 1985. | was accompanied lay
fellow geologist who had dorfeeld work on thedepositand told me of the operation and its spectacular
rocks Wewenton asunnySundayafternoorto examinethe geology andnethods of extractinrge
blocks of travertin@nd alsoto collect a fewock gardensize samples of tHeeautiful decorative stone

-

Quarry at New Mexico Travertine Inc

My second visit was again on a Sundaviay 2009 this timeit waswith my friend Tim who is
referenced in the musing lirdbove This cut blockillustratessomeof thetexturesand colorsccommon in
thetravertinequarries



Onthosetwo trips, wespecificallywent on Sundagito avoidanyactive mining operations.

In the summer 2012, Ipropogd a vist to a local video producer. We weaéfordeda formal tourwith

owner Scott Lardner of New Mexico Travertine Inc and Rocky Mountain Stone as our guide and visited
the travertine mine, processing plamBelen and finishing and retadperatios in Albuquergie This
photofrom a previous visit imear the plant entranemdshowsa diamondimpregnategaw bladaised

to cutlarge blocks of travertinito thin slabs
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Now please permitne todigressagainto Thanksgivingof 1977.At thattime, | was in graduate schoat
the University of New Mexico.

A group of friends thaticluded fellow grad students, my brothecasvboy roommate, and ngeologist
girlfriend drovesouthwest of Belen to hike aroutite deserind visit somdarge,rapdly-flowing cold
springs on theastflank of Lucero Mesa. Theesprings arevaluablesources of surface watein one of
the driestparts of the dry State oNew Mexicq and theyareactively deposing large quantities of
travertine.At this particulafdocale, travertine beds are formiafpng the western fault boundary of the
Rio Grande Rift.

Now | e jurdpsforward to thafirst visit to theaforementionedravertine mingn 1985 which
germinatedanidea A recenttrek to an arroyo three km the noth confirmed my working hypothesis
from that time31 years ago.

The mine exploitsive types of laminatednd variegatettavertineof various hues and coloasd also a
variety of altered limestonéhave oftenwondered why this particular depopitoducessuch beautiful
travertine withhigh commercial demand.

Travetine is avery common rock typan central New Mexico. There aower50 discrete deposits known
in the state and many othayscurwithin limestone terraneslowever,only threeothe deposits have
beencommerciallyexploitedand those wersmallscaleoperationsover shorttime periods Could it be
that fewotheroccurrenceare of dimensio stone quality

And if so, wty is this deposit unique?

At the mine site,te geologicalprocesses that productw bedsarelong extinct so there is no direct
evidenceor their formation.Knowledge gained from the geological literature indicates they must have
been formed by fossil spring waters localized along a fault zone.

Clues tothehistoricalprocessesan befoundin an arroyo aboutreekm north of the quarries. The
arroyo is fed byresentdaycold springs thatometo the surface intermittdly from seepslongthe
streanbed These springare actively depositing travertine

Thinly-bedded tdaminated.concretionaryporous and vuggy textures are easily discerneth
travertine at this locale. de the abundang#f graseson the banks that attest thehigh mineratcontent
of the waters:



The stream gradient is lowith waterthat flows slowly and gentlgnough fowvarious tabulatravertine
bodieswith smallmushroomshaped column® bepreservedinderwaterlt seemdikely they
alternativelygrow and dissolves water levels fluctuate




There is an algal mat growing on th@rentlywet portion é thetiny waterfallbelow It seems
reasonable to surmise that ta@organicmatter,theolive-green algae in the above phosmd the salt
grasswill influencebothcolor and texturd this rockis preserved fothe future:

The bedrock in the hills and arroyos north of the quarries consists of Palageaigay limestonand

red sandstone overlain by Quaternary gravels mwetittine.The calciumcarbonataich waters that form
the travertine depositsesourced from the limestone.

In the photo below, redbeds crop out on thewiih massive white travertinend gypsunin the center
and vuggy bedded travertine in the foreground:



