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Figure 2025. Yslet~ (New York no. 271). Nonmetallic inclusions 
are rare in Ysleta. Here, in a grain boundary, is a small brecciated 
crystal, probably daubreelitc. Etched. Scale bar 20 ll· 

219±1 0, except where chiseling has cold-worked the mate­
rial to a high hardness of 270-290. 

The kamacite phase is rich in Neumann bands, many of 
which are twisted and faulted. It appears that the Neumann 
bands are genuinely preterrestrial, but a final conclusion 
could not be reached because the only specimens available 
had been chiseled. Several deep fissures and violently 
cold-worked material to a depth of at least 3 mm bear 
witness to the artificial alteration of the material. No 
reheating was detected, however. 

Schreibersite, cohenite, graphite and silicates were not 
present. The only inclusions seen were very small, blue 
subangular grains, 5-20 J1 across, in the austenite grain 
boundaries. They probably consist of daubreelite or some 
other sulfide. The bulk phosphorus content is apparently 
below 0.05%. 

Iron meteorites with 7.6% Ni and a low phosphorus 
content normally display very large parent austenite grains 
and well developed Widmanstatten structures. According to 
the relative cooling rates, the structures may be coarse (e.g., 
Bischtiibe), medium (e.g., Henbury) or fine (e.g., Gibeon). 
The small austenite grain size of Ysleta indicates that only a 
limited time for grain growth at high temperature 
(1 000° C) was available. The fine-grained plessitic matrix 
suggests a cooling rate (around 600-500° C) several orders 
of magnitude larger than that of Gibeon and other normal 
octahedrites. Both observations would indicate that Ysleta 
came from a parent body of smaller dimensions than other 
irons , or perhaps from an isolated "raisin" at a smaller 
depth on the parent body than other irons. 

Ysleta is chemically and structurally an anomalous 
iron. No relatives are known; N'Goureyma and Nordheim 
have certain structures in common with it, without being 
chemically related. 

Specimen in the U.S. National Museum in Washington: 

19 g chiseled slice (no. 1357 , 3 x 3 x 0.3 em) 

Ysleta - Zacatecas 1361 

Yudoma, Khabarovsk Region, USSR 

60°0'N, 140°48'E 

A mass of 7.4 kg was found in 1946 and transferred to the 
Geological Museum in Yaku tsk (Krinov 194 7 ; Meteoritical Bulletin, 
No.6, 1957 ; Krinov 1962). The structure was described , with a 
sketch, as that of a fine octahedrite (Zavaritskij & Kvasha 
1952: 70), and Bergman (1955) reported 8.0% Ni. 

A brief examination of a deep-etched sample in Moscow (No. 274, 
2.8 g) indicates that Yudoma is a fine octahedrite with a bandwidth 
of 0.32±0.05 mm. Taenite and plcssite cover about 40% by area, the 
plessite forming a variety of fields which apparently are similar to 
those of Gibeon and other irons of group IVA. Schreibersitc is only 
present in minor amounts as blebs in the grain boundaries. It may 
cautiously be concluded that Yudoma is a fine octahedrite of 
group IVA which may turn out to be related to Muonionalusta and 
Seneca Township. 

Zacatecas ( 1792), Zacatecas, Mexico 

22°48'N, 102°33'W; about 2000 m 

Anomalous. Polycrystalline, troilite-rich iron with indistinct 
Widmanstiitten structure. HV 177± 13 . 

Anomalous. 5.95% Ni , 0.49% Co, 0.6% P, about 0.5% S, 84 ppm Ga, 
307 ppm Ge, 2.2 ppm lr. 

HISTORY 

Only one mass is known, the original weight of which 
has been given from 2000 Iibras (Gazeta de Mexico, 1792) 
to 24 Zentner (1200 kg, Burkart 1856: 293). The former 
value of about 1000 kg appears to be the more reliable 
because it was obtained by an actual weighing. The mass 
was probably found during silver prospecting shortly after 
the conquistadores arrived in the region about 1520. As to 
its origin, there is only the belief that it was found by one 
of the first colonists when working the Quebradilla mine. 
This was situated on the western outskirts of the city of 
Zacatecas and is known to have been worked immediately 
after the conquest by the Spaniards (Burkart 1856: 288; 
Fletcher 1890a: 162). The coordinates given above are, 
therefore, for the city of Zacatecas. 

The mass was brought to scientific attention by 
Sonneschmid (1804 : 192) who saw it "exhibited" in the 

Figure 2026. Zacatecas (1792). The main mass as exhibited in 
Tacuba No. 5, Old School of Engineering, Mexico City. The parallel 
drill holes indicate how a - roughly - 200 kg end piece was removed 
by Burkart in the 1830s. White ruler is 15 em long. 

























The visual inspection of the surface reveals a "soil-line" 
above which very little terrestrial corrosion has occurred. 
Above, the metal is glossy and chocolate-brown and the 
fusion crust is easily distinguished over more than 50% of 
the surface. Below the "soil-line" slight corrosion has 
partially removed the fusion crust. Occasional pits, 1-3 mm 
in diameter, indicate the start of corrosion-pitting. The 
metal is of a matte brown color and slight incrustation with 
sand has occurred. Generally, however, Zerhamra is in a 
very good state of preservation and belongs to the best 
preserved finds. 

The few sections examined to date suffice to classify 
Zerhamra as a medium octahedrite with straight long 
(W- 25) kamacite lamellae with a width of 1.10±0.15 mrn. 
All kamacite is fully recrystallized and subsequent grain 
growth has led to a grain size of 0.1-0.4 mm, with an average 
grain size of 0.25 mm. The kamacite units are equiaxial and 
well-equilibrated and there is no indication of preexisting 
Neumann bands. Grain growth was in progress when all 
diffusion was finally stopped by cooling. Many small two-, 
three- and four-sided grains are clearly diminishing in size 

and on the verge of being wholly eliminated in the grain 
growth process. The grains display densely spaced phos­
phide particles of an almost submicroscopic size, apparently 
precipitated during annealing. The grains have been pinned 
in many places by these and other precipitates. 

The thorough recrystallization and grain growth must 
have required a substantial plastic deformation followed by 
a prolonged annealing at perhaps 500° C. The microhard­
ness of 168±6 is in accordance with the interpretation of 
the kamacite as a recrystallized and annealed structure. 

Taenite and plessite cover about 30% by area. Most 
plessite is of the comb and net varieties, while martensitic 
and acicular types are almost absent because of the 
annealing. Straight taenite lamellae and wedges have been 
imperfectly spheroidized or pearlitized and the cloudy 

Figure 2047. Zerhamra (Copenhagen no. 1972, 1680). An annealed 
and decomposed plessite field. The interior is pearlitic or spheroid­
ized, while the nickel-rich edge shows a dense (111)-y grid with fine 
a-precipitates. Etched. Scale bar 50 IJ. . 
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types have been eliminated. The slip systems (111)-y which 
presumably were activated by the same early cosmic shock 
event that produced the deformed kamacite have become 
decorated by minute a-particles, or occasionally entirely 
decomposed to a-globules arranged along the previous 
slipplanes. The taenite hardness is difficult to measure 
because of its incipient decomposition, but it is about 
195±15. 

Schreibersite occurs as 1040 J1 wide vein lets in the 
grain boundaries, and as 5-30 J1 irregular blebs inside the 
plessite. It is brecciated and occasionally exhibits fine 
(0.5-2 Jl) r-particles along the periphery. These were pro­
duced during annealing when the phosphides adjusted their 
composition in accordance with the Fe-Ni-P diagram. 
Rhabdites, 2-4 J1 thick, are only indistinctly seen because 
they have been partly resorbed by the annealing. On 
subsequent more rapid cooling, the resorbed phosphorus 
was precipitated as densely spaced phosphide particles of 
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Figure 2048. Zerhamra (Copenhagen no. 1972, 1680). Another 
annealed plessite field and a schreibersite crystal (S) with fine 
-y-particles along its periphery. Etched. Scale bar 50 IJ.. 

Figure 2049. Zerhamra (Copenhagen no. 1972, 1680). Heat-affected 
a 2 zone (above) and unaffected interior. It is quite clear that the 
kamacite is annealed and without Neumann bands. Etched. Scale 
bar 500 IJ.. 
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almost submicroscopic size between the remaining rhabdite 
crystals. 

Troilite is present as occasional centimeter-sized 
nodules as evidenced by the cylindrical holes in the surface. 
Only minute (0.1-0.3 mm) troilite bodies were detected on 
the sections. They all showed the effects of an intense 
shock reheating, having been melted and solidified to 
fine-grained sulfide-metal textures with fringed borders 
against the metal. Original daubreelite had become shat­
tered and was partially melted, and it is now present as 
3-6 J1 particles with rounded contours, dispersed through 
the sulfide-metal eutectic. 

Apart from a few 0.1 mm daubreelite crystals in the 
kamacite or as nuclei for schreibersite, no other meteoritic 
minerals were detected. 

The heat-affected rim zone is very well-preserved. The 
fusion crust forms a 60 J1 thick layer of magnetite and 
wiistite, underlain by a 1-100 J1 thick, dendritic, columnar, 
laminated metallic layer. The layers are slightly altered by 
corrosion and have occasionally spalled off. The o:2 

transformation zone is 1-2 mm thick and displays hard­
nesses of 195±15. In the exterior half micromelted phos­
phides are present. The recovered transition zone between 

o: 2 and recrystallized kamacite has the low hardness of 
155±10 (hardness curve type II). Occasional cracks are 
present in the examined 1 kg sample. The recrystallized 
kamacite is along these cracks - and only here - studded 
with sharp Neumann bands. It appears that they developed 
when the meteorite was decelerated in the atmosphere and 
started to crack open. 

Zerhamra is a shocked and thoroughly annealed me­
dium octahedrite. The annealing was caused by cosmic 
reheating, probably while Zerhamra was still part of a larger 
body. A shell of no more than 10 mm of reheated material 
from the atmospheric flight is superimposed on the cosmic 
structures. Zerhamra is still unanalyzed, but it appears to 
belong to group IliA and to be related to , e.g. , Cape York, 
Willamette, Youanmi and Canyon City. In its secondary, 
annealed structure it resembles Durango, Joel's Iron, 
Cachiyual , Willamette, Roebourne and Ruffs Mountain. 

(Zerhamra was examined after the statistics and the 
curves were prepared for the handbook and is thus not 
included. J .T. Wasson (personal communication 1974) 
reported the following analysis: 8.00% Ni, 18 .2 ppm Ga, 
33.5 ppm Ge and 10 ppm Ir, which shows that Zerhamra is 
a slightly anomalous member of group IliA). 

In this work, when it shall be found that much is omitted, 

let it not be forgotten that much likewise is performed. 

- Samuel Johnson, 
Dictionary of the English Language, 
London, 1755 


