
I-

\ 

Ku.nz: 

o-__ --c--__ ___ 

✓' 

THE ME'fEORITES 

SANT.\. Fi: Co. , NEw ~1Exrc o . 

• 

BY GEORGE F. K UNZ. 

, [ FftO )t nu; ANNA LS OF THE NEW YORK A.CADmrY OF 

Scrn NcEs, VoL. III, No. 11 , 1885.] 

., 



Tl-lE METEORI1"'ES 

FRO:\{ 

GLORIETA MOUNTAIN , 

S ANTA .Ft Co., NEw MEx.ico. 

BY GEORGE F . KUNZ. 

[ FRO~ TH E ANNALS OF THE NEW YORK A CADE MY OF 

SCIENCES, VoL. II I, No. 11, 1885.] 



J1eteorites from .New Mexico. 329 

X\'lII.-The ,lfeleorite from Glorieta ).Jfouniain, Santa Ji'e C'o ., 
l \'ew Mexfro. 

BY GEO l{(l E .F. Ji U.N Z. 

Read Nov. ::SO, 188.5. 

On August 9th , 1884, three large masses of me teori c iron were 
found by Mr. Charles Sponsler, on t he ran ch of Mrs. Roival, 
near Canorn;iito, Santa Fe Co., New Mex ico, five miles from the 
summit ofGlorieta Mountain, and th ree and a h alf from Glori­
eta Post Office. Mr. Sponsler, wlio was prospecting at the time, 
supposed that he h ad stumbled upon a mineral of some valu e, 
bnt as yet I have had no word from him, and for the exact 
information I am indebted to Mr. J. IL Bullock, who, du ring 
th e month of August, 1885, thorough ly examined and dug over 
th e ground, working about six weeks steadily, and was rewarded 
by securing three m ore mnsse8. In t he meanwhile, a Mexican 
had also fo und a small piece, mak ing seven fragments th us far 
obbtin cd . This latter piece di sappeared wi th the Mexican be­
fore I could secure i t. 

No. 1 weigh s 148½ lbs. (67.35 kil o, ). About one-third oft.be 
wh ole surface shows the disjunctu re very plainly, as also the 
exact point where this brgan . Th e mass measures 15½ inch es 
(39 cm.) in h•ngth, 12 inches (30 cm.) in width, ancl 8¾ inch es 
(22 cm. ) at the thickest par t, and at th e thinn er 5 inches (12 
cm. ). One portion has a peculiar bubbl ed pasty appearance, as 
if th e mass had been cooled in water at th is poi n t . · Some of the 
depress ions on the surface, or pi tti ngs, are 5 cm. across, and 
Cjnite deep and well -marked. Tb e upper figure on plate XX III 
represents the torn side of thi s mass. Plate XXVI shows the 
Widrnannstatten figures procl nced by etching a surface of an en­
t ire · cu t from No. 1; th is plate is printed from an electrotype 
titken directly from the etched slab. 

No. 2, weighs 115 lbs. (52.38 kilos. ), and measures 16~ inches 



L 

330 Meteorites from lilew 11fexfro. 

(41 cm.) in length, 10 in ches (24 cm .) in wid th, and 6½ in ches 
(1 6 cm .) in thi ckness. Abont one-third o! the snrface of this 
pirce ~hows th e remarkable rupture, the remaind r r being covered 
with t he pittings. On ·one corner there is a portion , 10 inches 
by 6, which is eriden tly the spot w herr the mass struck the rock. 
H ere the pittings are flattened and the whole mass distorted and 
enrl erl orer, giving it a radiated or fan-like appearance. The 
fr ont, or pitted. sid e of No. 2 is well exhibited in Plat~ XXI, 
an<l th e torn sid e in Plate XXIII, lower figure plate. 

No. 3 weigh s 53~ lbs. (24-.263 kil os.), and measures 12 inches 
(30 cm.) in h·ng th , 8-½ inches (21¼ cm.) in height, and 6 inches 
(l 5 cm.) in thickness in the thickrst part. Over fiv e-sixth s of 
the entire rnrface is pitted, som e of the depressions being 5 cm. 
across and nearl y 2 cm. dPep. The place of rupture is plain, 
and t he irou h ere is coa rsely fibrou s, pcssibly because it was far­
th er fr om the po in t of impact. Tlwre is also a fissure about 4 
in cht>s (10 cm.) deep aud nearl y 1 cm. wirlP, opposite the broken 
face. In t hi s fi ssure arr two ends ·of chisels which were 
brokt'n in t he att empt to pry off this piece, and which may 
ham enlarged th e open ing. The front side of No. 3 is shown in 
Pa lte XXII. 

A 11 th e new masses arr as follows : 
No. 4 weighs 1. 204 kilos (2.65 lbs.). One-third of the surface 

shows the di srnption, as in No. 2, the other parts being unaf­
fec ted and sh owing the crust surface, Plate XXV. The broken 
surface is partial ly drawn out toward the part that was broken 
off frum it, an<l on e edge shows a fracture suggesting cleavage. 
It is 50 mm. high , 125 mm. lon g, and 50 mm. wide, or about 
2 by 5 by 2 in ch es. On e of the pittings which h as been increased 
in size by the disruption measures 60 mm. in length , 25 mm. in 
width, and 15 mm. in breadth. (See Plate XXIV. ) 

No. 5 weigh s 1.1 26 kilos (2.48 lbs. ) , measures 100 mm. in 
length, 75 mm. in width, and 48 mm. in height, abont 4 by 3 
by 2 inches. F ive-sixths of the entire su rface bears marks of the 
violent di sru ption, Plate XXI V, and is undoubtedly from the 
upper corner, between Nos. 1 and 3. A raised octahedral struc­
ture is revealrd on two-thirds of its surface, and t he pitted side 
shows evidence of having received a part of the blow, Plate 
XXV. 
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No. 6 weighs 1.05 kilos (2.31 lbs.) , measures 125 mm. in length , 
82 mm. in width, and 45 mm. in thickness at the thickest par t, 
or about 5 by 3-!- by 1¾ inches. It is quite flat, the fract ure 
hav ing left a flat surface suggestive of a cleavage. Altogether 
this mass. closely resembles No. 4. (See P lates XXI V and XXV.) 

When the meteori te struck the rock, all t hese pieces flew 
asunder ; the 148½ lb. p iece was fo un d P-ight feet from the 115 
lb. and 53½ lb. pieces, a f act which shows conclusively that the 
rneteorite did not burst in mid-air. 'fhe small pieces picked up 
by Bullock and th e Mexican were 45 and 50 fee t from the large 
masses, having been hurled fur ther because of their comparat ive 
li ghtness. They were all buried in the vegetable mould covering 
t he rock in places, the larger pieces to the depth of ten inches, 
bu t some of the smaller fragments were buried only about three 
inches. 

The accompanyi ng d iagram will give a ge neral idea of the rela­
t ive posit ion of the th rec pieces : 

-t-

rl~ 
:11.l :ai 

' 

65C ,.M J, I ---------- -- --- -- ----- ----- ·-- ------------ ·---·--------------- -------------·>I 

N o. 1 'projecting above and below No. 2, as indicated by ~the 
shadi ng, and No. 3 fi tting in a t the lower right hand end. The 
other fou r pieces ev idently fitted in between the upper end of No. 
3,nnd _No. 1. Th e di mensions of the whole were approximately as 
follows : length 25 inches (65 cm. ), heigh t 10 inches (25 cm.), 
t hickness 15 inches (37 cm.) . It is curious that so large and 
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com pact a -m ass of iron shonl d have been so comple tely br.,ken 
asunder, and in this r espect t he fu ll is quite uni que. Th e frnc-
1 ures arc very clea n considerin g the s ize of t he fragmenls, 
although the edges are som ewhat irregular. No. 1 is filkd with 
e longa ted h ull ows, proring that it was di stmbed, and t he twi st­
ings in No. 2 a t t he point of impact wonhl lead to the concln sion 
t hat the falling body was partly semiphist ic; but Prof. R. H . 
'L'hnrston , wh o kin d ly examined the iron , co mpares th e fractnre 
to the effect tlrn t is prod need by a sndd en heavy blow on cold 
iron , and h as ubsen ed th e same ri olen t wrenchin g in an iron tar­
get used in hea,·y g unning practice and n ow at t he Stevens lu­
s1i tute, Hoboken , N . J . 

In ord er to srparat e th ese large pieces, the force of the blow 
must hare been cnorm ons, for th e di srnpl e0. snrface is over one 
foot sq uare, and the material as tong h as any m eteori c iron ye t 
fonnd. That t he impact was on a rock may well be proven by 
the fact that the smal ler piecrs were torn off as readi ly as th e 
large r ones. Th e iron has few sig ns of •weathering, and hen ce 
frll r ecentl y. I t is not deliqn escent. and hence contain s no chl o­
rin e. A red, od1rcom, coatin g from t he so il in which it was 
imbeddcd, not r r m ornlil e Ly washing, is a di stinguishing char­
ac te ri ti tic of all th e pieces of t hi s iron. 

Th e following is the result of ;m a nalys is of a compact pi cc:e 
of iron from No. 3, mad e by Mr. J a mes B. MackintoEh, E. M., 
of t he Sch ool of Mines, N e w York ·c i ty: 

Fe - 87.!J3 
Ni 11.15 
Co 0. 33 
p 0.36 

09 . 77 

Carbon, snlplrnr, arnl oth er const it uents were no t determin ed. 
Th e spec ific gravity of mass No. 2 was taken on a common steel­
yard, a nd fo und to be 7.6o+. The fignres m ay be of in te rest 
as show ing the homogeneity of the mass, alth ough the method 
em ployed was not delicate. 

Thi s iron is one of the H olos id ori tes of Daubree, and comes 
und er the ge neral group of Caill ite of Staui slans Mennier ; i t is 
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related to the irons of Augusta Co un ty, , Virg ini ,,; Whitfi el<l 
Co unty, Georg ia, and Washin gton County, Wiscons in, It is of 
charncterist ic octahedral strqctu re, and th e Widman stlitten 
fi g L1res·are made np of karnacite (lhlkenei scn or beam-iron), 1·. e., 
iron wi th li ttle nickel, enveloped in taenite (Bandeisen) , i . e., 
iron ri ch in nickel, and plessite (F'ulleisen). On the single cut 
mad e, one fi eld of dark plessite measured 17 by 8 mm. , the 
kam:icitc from 5 to 2 mm. in breadth. The taenite was abun­
da1 1t al1fl brilliant. This is perhaps one of the m ost beautiful 
etching iron s eve r fou nd , as the print from the la rge sec tion will 
show. (Fold ing P late XXVI.) Nearly all the la rge mass has 
been cnt into sli ces, and the iron is seen to be very homogeneo us 
throughout, with the t,xception of an occasional space measuring 
l to 4- mm. across. One of these spaces, near the centre of th e 
mass, was evid t> ntl _y form ed by the shock of disrnp t ion. In a few 
instan ces thi s explanation is verified by a palpable curving of the 
\Vidm anst~itt e11 fi gures, showing that nearly eYery part of the 
thick mass was tw isted and wrenched, wh en it burst with such 
tremendons force. The rnptures on Nos. ] and 3 show large 
patches of troi Ii te. ln cutting No. l large streaks of this metal 
al1fl schreibersite were obse rved, the la rgest of which was 10 cm. 
Jong and 4 mm. wid e. Two of the streaks, 10 cm. apa rt, ran 
parallel to each other in pecu 1 iar c rescent Ii kc shapes. 

Olivin e was ol.Jsel'\'ed at the upper end of No. l , a surface 
about 10 cm. square being completely fi ll ed with i t. 'l'he color 
in some instances was brownish-golden, or ri ch yellow, and as 
plentifu l as in the " Pallas Iron." 'l'he la rgest grnin s observed 
measured from 8 to 14 mm., and some of these pieces y ielded p er­
f ect gems over 4 1nm. 1:n width. 

I was kindly in form ed by Dr. "Whi tman Cross, of Denver, Col., 
that on Oct. 6th, 1884, a meteorite was presented to th e Colo­
rado Scientific Society, with descri ptive remarks, by Mr. Richard 
P earce, of the Boston and Colorado Si l ver Mining Company. It 
was sent to the Company from Albnqnerque, New Mexi co, as 
silver bu ll ion , and could not be trnccd furth er back, although it 
was probably found in t he vicinity of the place from which it 
was fo rward ed. Its weight, l.Jefore cutting, ,ms about 2.5 kilo­
g ram s, and its dimensions were 45x80xl00 mm. 
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A shor t paper npon this meteorite was read before the Col­
orndo Scientific Society, 0 11 Jun e 1st, 1885, by Mr. L. G. Eak ins, 
of t il e Geological Snrvey, containing an analysis of the iron , which 
is subjoined: 

Fe 88. 760* Mn - - trace 
N i - 9.860 C 0. 410 
Co 0.510 p - 0.182 
Cn - - 0.034 s - 0.012 
Zn 0.030 Si 0.044 
Cr - trace 

99.842 

Thi s pa per by Mr. Eaki11 s appears in the Proc. of the C. S. S. 
for 1885, and these figures were kindly fn rn ished by him. 

The simi lari ty between this analysis and that of the Glor ieta 
meteori te leads me to beli eYe that the Uol11 ra<lo iron is the seventh 
fragment, which was fo un d hy t he Mexican, and that he mis­
took it fo r sih er bull ion and d isposed of it as snch. 

·* Mean of 88.66, 88.77 and 88.84. 

EXPLANATION OF P L AT ES. 

P late XX I. F ront or p itled side of p iece No. 2. T wo- fi fths 
natn ral d ia rn eter. 

P lntf' XXII. Snrne of No. 3. Four-ninths nat. di am. 
P late XX III. Upper figu re ; to rn side of No. 1. 

Lo wer figu re; same o_f No. 2. Both one-th ird 
nat. diam. 

P late XXIV. Torn surfaces, Nos. 4, 5 and 6. 
P late XXV. Crnst surfaces of t he same. All seven-tenths uat. 

d inm. 
Plate XXVI. Etched surface of a cnt fro m No. 1, natural size. 

A scale of inches was photog raphed with the specimens show n 
on P lates XX I, XXII and XXIII, and appears t herefore, cor­
respondi ll gly reduced. 
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Crust surface. Mass No. 2. 

Two-fifth s naturn l size, l i1wn r. 
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nfass No. 3. 
Four-nin ths natural size, linu1 r. 

Now in the collection of the Amer. M.nseum of Nat. Histo ry, New York. 


