
hundred degrees, sufficiently for stress relieving of the 
metal. 

The etched section displays a microscopic Widmanstat­
ten pattern of well-developed, straight (W- 15) kamacite 
needles with a width of 60± 15 f.1.. The pointed needles or 
platelets are dispersed as a felt-like meshwork, but do not 
form continuous, lamellar systems. Neumann bands were 
probably present previously , but , in the specimens seen by 
me, the kamacite is now convered to serrated a 2 units due 
to the atmospheric reheating. The microhardness is 155±1 0, 
which is unusually low for an a 2 phase. 

In addition to the kamacite lamellae precipitated in the 
Widmanstatten pattern there is an almost equal amount of 
kamacite nucleated around the primary schreibersite 
bodies. This kamacite is bulky and mainly follows the 
outline of the schreibersite crystals as a 10-150 f.1. wide zone 
total amount of kamacite is about 30% by area . 

The matrix between the kamacite grid is an easily 
resolvable , duplex a+ 'Y mixture , where the 'Y component 
constitutes 1-2 J.1 wide, winding ribbons. The gross 
Widmanstatten pattern is repeated in the a and 'Y directions 
of the matrix. The microhardness, with a 100 g impression 
averaging over numerous a+ 'Y units, is 155±10 and, thus, 
identical to that of the kamacite alone. 

Schreibersite occurs as scattered crystals, 400 x 30 f.1. or 
200 x 300 J.1 in size, and there are indications that larger 
bodies occur locally. It is further rather uniformly distri­
buted as 10-100 J.1 angular bodies, that occur with a 
frequency of about 5 per mm2 . The bulk phosphorus 
content is estimated to be 0.3%. Most of the phosphides 
precipitated directly from the high temperature austenite 
phase and later n\lcleated rims of swathing kamacite that 
grew to a width of 10-150 Jl, before the remaining matrix 
started to decompose by homogeneous nucleation. Very 
few kamacite plates grew in a Widmanstatten pattern from 
the swathing kamacite zones. 

The meteorite has a corroded crust. In particular the 
alpha needles and the alpha part of the duplex matrix are 
converted to limonite. The micromelted schreibersite and 
the high-nickel taenite (- 30% Ni) survive for a long time 
and serve as a grid that retains the corroded crust for a long 
time. 

Gay Gulch is different 'from Skookum Gulch in all 
structural details. Gay Gulch resembles Cowra in many 
respects, but Gay Gulch has a better equilibrated plessitic 
matrix of easily resolvable a + 'Y. It further resembles the 
meteorites of group IIC somewhat, such as Kumerina and 
Wiley, but lacks the frequent chromite inclusions of that 
group. However , chemically, it is different from all the 
meteorites mentioned. 

Gay Gulch is closely related, both structurally and 
chemically, to two other small iron meteorites, Kofa and 
Garden Head. They are all here classified as plessitic 
octahedrites, with 15-18% Ni and a significant schreibersite 
content. 

Gay Gulch - Gerzeh 583 

Gerzeh , Lower Egypt 

29° 19'N, 31 o 17'E 

During archaeological excavations of royal graves at Gerzeh, or El 
Girza, on the western bank of the Nile 70 km sourth of Cairo, a few 
comple tely rusted beads were found in 1911 (Petrie e t al. 1912; 
Wainwright 191 2). They were fully described , figured and analyzed 
by these authors, who showed that the material was of predynastic 
age, i.e., from about 3,000 B.C., and thus were the most ancient 
iron material ever recorded. Their analysis indicated that all was 
limonite, and nickel was not reported. 

The beads were part of a necklace where metal alternated with 
precio us and semi-precious stones. On a brief visit, in January 1972, 
to University College, London, the Cura tor of the Egyptian 
Collection, Dr. C.M. Dixon, showed me the specimens in question. 
Evidently, what is presently available is three beads, Nos. 10,738, 
10,739 and 10,740, each weighing about 1 gram. The largest piece, a 
cylinder 15 mm long and 12 mm in diameter , had been the centre of 
the necklace, while two smaller cylinders 16 mm x 5.5 mm and 
16 mm x 3 mm, had been placed on either side a t some distance, 
with other stones in between. All iron beads were strongly oxidized, 
had a black porous appearance, and were only weakly magne tic; a 
hand magne t hardly attracted them. Petrie and Wainwright assumed 
that the beads had originally been produced by flat-hammering and 
folding to cylinders. Perhaps additional material, now used up in 
analytical work, was then sufficiently well-preserved for such 
conclusions to be drawn. 

Figure 778. Gerzeh (Brit. Mus.). Two predynastic Egyptian neck­
laces in which meteoric iron beads (dark) alternate with precious 
stones (white). Seven of the iron beads are shown a t higher 
magnification below. (From Wainwright 1912.) 








































