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LORDSBURG , NEW ~ffiXICO . 

Grass Valley a ppears to represent shearing visible in a her~1~1~ 1 

secti on . Lordsburg, N . ~'1 ., nresumably of Laramide a ge , exhibit s shearing 

visible in plan. 

S . G. Lasky : Geology and Ore De posits of t he Lordsburg Mining District , 
New Mex ico . BSGS Bull . 885, 1938 . 

Rock Formations: Oldest to youngest . 

Lower Cretaceous? Basalt . (a) . Lower basalt . Base not exposed although 
, 8 5 mine workings penetrated this forr~tion vertically for 1050' . 

Remar k ably homogeneous thruout this thickness . Soft , jointed plus . 

(b) Upper oosalt . N side of district;once covered whole district, 

barely r emoved fro m higher hills . IV1ax . thicknessleft is 300 '. Tuff at 

base , with a few thin rhyo . flows . 

(c) Intrusive breccias . Larp.er plugs , early blacl basalt brecc ., 

later whi te rhyo.breccia . Smaller plug s , either one Drother . Black brec-

cia has fragments of Lov.Jer basalt cemented by othe r basalt . Frar, s . both 

these rocks in por phyritic basa~t to f . g . brecci a matrix . 

These intrusive breccia s ~oweher cut the Upper Ba salt 

(d) Intrusive rh;To . Last volcanic episode . Intrudes b,iasa lt and 

intrusive breccias . Outcrops thouggt to be remnants of volcanic necks . 

La t e Cret .£E early Tertiary Intrusives .- (a) Porphyritic GD.Irre gular 

stock i ntrudes all forma t ions described . Main host for kno n ore deposits . 

(b).GD por ph . and aplite dikes . 

(c) Qtz latite d~ikes . Long ,narrow . Older t han 1'docene volcanics . Pe 

Post-mineral but we,r e themselves ,later mineralized . (probably intramin). 

(d) ~elsite ~ikes . Fost-veins but prob . pre-Miocene volcs . 

Structure: Basalt flo VJ s probably flattish . Roof pendants show that 

N horn of crese enn-shaped GD stock must be near original top of the 

massive. 500' erode Q. Gentra~ , S parts~roded mU0h de epe r . 
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Spatial relation of faults to periphery of stock. 1ain group 

follows N horn. See sketch. 

Faults.- Nearl, all pre-mineral ,and channels for ore solutions. 

Especially Anita -Atwood set have boldsiliceous outcrops. Since the fault 

sets origina:bed at same time,this means E-V/ set was more permeable at 

a time when solutions were higf.rly. siliceous. (See below) . 

Four episodes intramineral faulting. Post-ore movement on all faults 

~1inerals accompanying each opening differed; hence positi on of openings 

formed during each stage of movement can be inferred from distibution of 

the different varietue s of vein matter . In general openings produced dur

ing one stage of faulting were lar ge ly indepdnent of those produced 

during any precedinp, stage . But trunk openings held their positions. 

Dynamic ore control. Dunn, ore channels. Planes of post-ore faults comn

cide with those of the two preceding stages (4 ,5). 

Direction and amount of move:ment at 85 Nine only.Horizontal,cumul

ative displacement 150', SE block (BY/) moved SW,relativelY .GD-basalt 

contact of·fset . Mullions horiz .,up to 1.5' deep 4' across . Bonney vein 

has deep horiz . mullions . 

Anita-Atwood pattern sUf,p:es ts main members had horiz.movement. See 

ADm vol.144. This zone,along N side of N horn,contains .".· rincipal volcan

ic vents of the district. Lrobable that both N horn and the fa llts are 

localized in a long -establised zone of weakness,and that the stock 

affected the localization of the faults only in having been a buttress 

against stresses,probably r eg ional, that actually Caused the faults. 

(Volcanic vents older than GD stock) . 

Ore Deposits .-Faults described mineralized n Pj arly. everywhere . 

Anology to Grass Valley: branches,so~e returmig, co~on. S .t. veins split 

as if fraying out, but one split strengthens fartre r on, be comine: ~in 

vein. Or vein is taken up by another fissure somewhere in the wall . 

At many other place s vein filling lies in overlapping simp le fissures , 
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or crosses along a link from one fi ssure to a parallel one,main fissure 

continuing as tight or gougy barren stringers, COl11Plonly two such gougy 

stringers pass into qtz.vein at their junction. Shown on plan and section. 

P-M faulting, forming thick masses gouge and breccia found on al l 

veins. Confined to ~tx p lanes within and alonp, vein walls. Displacement 

so n early parallel to vein that continuity of ore not seriously interrmp

ted. (Point out. difficulty where P-M faul t slices across vein). 

Vein-filling.-Veins fissure fillings repeate dl y reopned. Vfuile 

each reopening accompanied by distinct c hange in Ch aracter of minerals 

deposi ted,so that there are shoots in ,mihc a particula r variety of 

filling pfe dominates,the mineral succession is similar to that of deposits 

in 'I'hi ch <'teposi tio n ias uninterrupted . This is an a r gument against the 

thesis , heldby SO]36, that ore and p;911gue miner als Came in toge t her but 

t h at t hey separated ont in the co:r1!llOn pa r agenetic order observed. Here is 

a wel l-defined sequence cho pped off by t he end of the v arious peri ods 

of faulting . Only second st aBe yie lded comme rcia l ore ,ccpy . Minor Cu, 

Pb , Au, Ag were deposited in l ater stages ,but dilution cause d b y p,angue 

minerals of these stages more than offset the pain. DIP . 

Veins vUflgy. StaBes: (:1) TOlll"maline , ca lcite,sericite,chlorite"spec. 

All but t onrnaline ,spec.in wallsonly:usua lly e a r:y HT altenation . 

(2) Calcite;sericite in .walls; py , ccpy, qt z.ZnS,PbS,barite,tlluorite. 

( 3 ) Qtz .( 4) (5) (6) calcite. ~ 1inor qtz ., sulphi l.es , barite . 

Ave , p;rade prir18. r y ore, Eme l'ald vein: 2 . 8% Cu.;1.23 oz.Ag .; O.lll oz. 

Au.1'e:ma.r kably unifo rm, whdlle shoot;very roots of shoot the same.~1800(veli't. 

ranfe ) . 

Vein t ectonics: Gnd of (l),veins sheeted and in par t brecciated . 

(2) qtz ,ccpy etc. End of (2)brecciation, uistinc t veins of third stage 

cuttin~ e~ lier stuff . ( 3 ) tz p lus . End of (3) brecciation. Etc. 
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Tectonic Analysi s: Laramide active thrust from S 1 affected district: 

H. SchmittL structural Association of Certain~~!W~V£eposits in SVl US & 

NE ~.1exico . Trans . AD'IE l15,1935 , Fig .6,p . 4l. Su mrna11 Y of the Geol . &; l.etal

logene tic History of Arizona & N, [exico . Or e De osits Vle stern States,1933 , 

Fig . 18 p.3l7 and p . 32l . Active shove "toward NE;mechanics demand displace

ment on Ani ta-A twood zone , N wide VI or S side E . 

stage 1 . Injection of GD and GD porph . dikes . Fig . l . Looks like 

conjugate sets of shear planes formed by sin ple compr ession . Rouf"hly 

E- VJ set localized by zone of weakness :marked by volcanic vents . This 2D ne 

localize ' , N horn of stock also,and N side of horn Was probably quite 

straight ;in plan. Basalt fracture tl readily; the stoc k only failed grad

ually from its edgesXmx inward;it never did fail at its core . Hence the 

4 N contact developed a p lane of n~rked struct~tral discontinuity and 

weakness . But any actual differential movement along this swrface bad 

a t this stage hardly coYme p.ced . Absence of feat he r joints along Anita-

AtwVJod zone . But the buttress was v'1Orking as a cutting tool, however,sh' 

shown by the west b y north shear plane along NE side of S horn . Dikes 

could form in such shear p lanes because countr y as a v,Jhole had not lost 

compe tence,i . e . gr eat planes of disruptive faulting hadnot yet cO:mf'~nced 

to function . 

Fractures of stage (1) VJere discontinuous in strike and p roba.bly in 

depth . Did not tap deep source of ore solutions . Cf GraSs Va lley cross-

i ngs . 

Stage 2 . Ore period. Injection of qtz-latite dikes . Plate I. Ex

tensive counterclockwise shearing now in pr ogress aldmg Anita - Atwood 

fault zone . Sh ove from SVl utilize '1. pr eexisting Anita-At'wood zone , which 

VJas oriented favf'\rably as a locus of :r1oveT'1ent. Usually en echelon 

p attern a s explained f or Gr acs Valley . veforn~tion of long narrow 

strip . Feather joint Jacers be t ween Nand S cOHp onents of the zone . Rotate 

Fe ather joints form espe c ially at echelon gaps in major shear plane 
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(Butte) . The Emerald vein is the SW cclmtinuation of the zone of 

tension joints in the largest echelon gap of the Antia-Atwood zone . The 

strong stretching across the gap prolonged its~lf SW , cutting across 

the easily fractured GD horn . Emerald vein fU l' ther localized .by a 

partly covered intrusive ridge of GD between the N horn and the main 

mass . 

The failing border of a buttress is a good place to hunt for ore . 

Ba'~~ Baguio:s,t . ore just outside buttress , more often just inside . 

Reason : buttress edge is cracked affndi ng solution c~nnels , but at same 

tiTI6 still ~elati vely competent: it can support gaping fi ssures parallel 

to the direction of compression. Emerald fissure a major cross joint at 

t~~ failing edge of a buttress , paralle~ to the direction of shove . 

Section shows that practically all qtz and ore confined to central GD 

block , and NE and SW contacts of GD are coextensive with co rrespond~ng 
, 

&ides of the ore shoot . Richest ore next the outward sloping SW con-

tact;probably whole shoot localized by tranpine,or by extra opening 

of brittle rock with soft rock to either side and above it (original top 

Qf GD only 500' above oresent surface , ore outcropped) . 

Details of vein structure sunport tensional notion.(p . lO) . 1 . 

First opening . Channel for spec . -tourBaline solutions alone SW von~act 

of GD ' block . Narrovi channeo along contact also. Bi p,[er channel to 

SW checks idea of active force from SW. e. 2nd Opening . SW channel still 

f'-~tioned . Sporadic spots of wide qtz are strongly sugp,estive of squee

zing or en of a fissure . 0 . 4th , oth (calcite) openings . SW contact still 

functioned as a channel,bnt NE cont ct nov furnished an inportant 

c':_8.nnel 8.S v;e 11 . li al<5i te in p:e neral re s tricted to lower .Levels, whore 

qtz, and ore are becoming sarse.This is a vein that bottoms in¢ cal . 

'nz seale'l upper parts of vein against this reopeninr;; movements becomin 

feebler , or rather , under beginning shearing m0119ments . (Go to p . ll) . 
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After Stage 2 shearinp movenents pr obabl y started on 85 etc . Repeat

ed tearine arart by compressive co nlpone n t of shove from SVI weaknad 

E:asrald vein;tangential compol:1nt finally overcame crookaeness and 

lack of lubricating gouee along the Emerald , and shoves the N wal l NE . 

But at start of this shearing lnove ment Emerald vein put u p vigorous res

sistance s o that a larp'e feather joint forme d as a branch (N75E qtz latite

felsit dike zone cuttinf across the district . (See Newhouse for reference 

here , introduction) . EmX(;he t endenc y for the ground to move differential

ly could not be denie~ 
History of c amp after this is one of continually decreasing l~ock 

con petenc e in direc tions E ' W and S·1-NE . The shove from the S produced 

froTll now on only strong horizo ntal faul t Tolove rnents and abundant PM gouge . 

see p . 14 . 

6 

t 



~ORDSBURG, N. M. Brief Summary.Lasky, 1938. 

Rock Formations.- Lower basalt.Kl? l050'+.Soft,homogeneous,highly 
jointed. 

Upper basalt. N side of district;once ~overed district. 

Intrusive breccias: plugs,early basalt DTeccia,later whire rhyolite 
breccia.Smalle r plugs,eiher one or the other. Lhese itrueiv e breccias 
noweher cut upper badalt. 

~ntrusive rhyolite;intrudes basalt and breccias. outcrops may be 
remnants of volcanic necks. 

Late K or early T Intrusives: Porphyritic GD,stock,invades all above 
f 'j rmations. 

Dikes of GD porpyry and aplite. 

Qtz lati t e dikes. Glder than Miocene volcanics. Post-or intramineral. 

~ e lsite di es.Eost-veins but probably prepAiocene ~olcaniss. 

Structure:Outcrop of stock crecent-shaped,horns to ~. N horn near 
original top;central,south parts eroded de eper. 

Spa t i.al rela t io rl of faul ts to periphery of stock ; stronges t group 
follows N horn. ~ aults nearl] all premineral. 

~ episodes of in ramineral faulti g;mine als accompanyin each 
episode dif f ered. 

85 Mine,horiz.displac ement,right-lateral,150'. Anita-A ~wood zone, 
left-lateral. Wedge be t we en moved E. 

S rong p st-mner al faulting along a ll veins. 

~ sages mineralization : ( 1) valcite,sericite,calcite in walls.HT 
alteration. (2) vaicite,PJrite,Q t z.,ZnS,PbS,barite,fluorite. Eme r ald 
vein ave. 2.8~ CU,I.23 oz.Ag.,O.lll oz.Au. (3) Qtz.(~)(5); (6),calcite. 

~ectonc is of veins: End of ( l),veins sheeted,s.t. brecciated. 
I ntruduction of (@). Endof (2).Veins of (30,qtz +,cut earlier minerals. 
Eend of (3),brecciat i on. Etc. 

~ectonic Analysis:S t age 1: Intrusion of s t ock. Anita-Atwood zone 
marked by line of rhy volcan c vens,preexisting.This line of weakness 
localizee N horn of s t ock and the Anita-btw od z one. Btock as cutting 
tool,but li t Ie or no horizontal move ent at the ti n e~ Fractures of 
Sta e (1) discontinuous. 

staye 2.0re period. Injection of qtz-latite dikes. Counterclockwise 
saearing along Anita-A t wwod zone. Fea her joint lacers between Nand 
S faults. Rotated. Feather jO i n ts f orm espec i ally at echelon gaps im 
ajor shear planes. Emerald vein t he SW contin uation of zone of f eather 

joints in largest en echelon gap in Anita-Atwood zone. \' riginated 
also as a major cross joint parallel to dir ection o ~ shove. Ore in 
brit t le,competent GD. 

Afer Stag e 2,s~earing on ~emarald,p ~evio sly weakened. Post-mineral 
h oriz ~ tal movement. ~ecreasin q rock com ~e ~ ence. 

L961 Tectonic ~ap of U.S. shows no thrusting iti the area. 

x 0 ;) aNY NEISSI& 
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