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Twenty-five years ago, Helmstaedt and Doig (1975) proposed that eclogite facies xenoliths in 
diatremes from the Colorado Plateau could represent subducted remnants of Phanerozoic oceanic 
lithosphere, in particular the Farallon Plate. The subduction hypothesis for generating mantle eclogite 
has since gained considerable favour, especially for high P-T eclogites in kimberlites (Helmstaedt and 
Shulze, 1988; Snyder et al., 1993; Jerde et al., 1993; Jacob et al., 1994; Pearson et al., 1995; 
Rudnick, 1995; Viljoen et al., 1996; McCandless and Gurney, 1997). The initial premise of 
Helmstaedt and Doig (1975), which was based largely on observational evidence, however, would 
remain untested "until the precise ages of the protoliths...are known” (Helmstaedt and Shulze, 1991). 

Helmstaedt and Doig (1975) noted that Colorado Plateau eclogites had ^Sr/^Sr ratios similar to 
Franciscan metavolcanic rocks. Wendlandt et al., (1993) obtained Proterozoic Sm-Nd model ages for 
eclogites from the Colorado Plateau, but noted that a number of the xenoliths experienced 
metasomatism that introduced LREE, SiC>2 and Na20 and disturbed the Nd and Sr isotopic 
compositions. Rb-Sr isochrons yield 500-900 Ma ages, and mineral and whole-rock Sm-Nd 
isochrons yield 21 Ma ages, the age of the transporting magmas (Wendlandt et al., 1993). Equivocal 
ages were also reported previously by Roden et al., (1990). 

Based on modeling by McCandless and Gurney (1997), carbon (and sulphide) bearing eclogites are 
more likely to be Proterozoic or younger. We specifically selected eclogites from the Colorado Plateau 
that contained ~1% by volume of sulphides. We also selected only xenoliths from diatreme host 
rocks, because these are less prone to alteration than xenoliths transported in higher temperature 
minette or latite host magmas (Helmstaedt and Schulze, 1991). Portions of the xenoliths free of 
alteration of the sulphides were selected, fragments were powdered in an alumina mill, 2 grams were 
loaded into Carius tubes, and a modified dissolution/distillation technique (after Freydier et al., 1997) 
was employed to ensure recovery of Re and Os from sulphides. Total blanks with this technique are 
~4 pg. 

Two types of eclogites were analysed for Re-Os isotopes. The metabasic eclogites consist of zoned 
almandine-rich garnet, omphacite, rutile, and pyrite. Metabasic eclogites have spillitic bulk 
compositions, and sample MR23 exhibits relict pillow basalt textures (Helmstaedt and Shulze, 1988). 
In contrast, the jadeite-clinopyroxenites have jadeite-rich pyroxene +/- garnet, rutile or pyrite, do not 
have an igneous bulk composition, and resemble jadeite pods in high pressure subduction terranes 
(Helmstaedt and Schulze, 1988; 1991). Re-Os model ages for the metabasic eclogites MR23, MR22, 
and MR21 suggest that they derived from Phanerozoic subducted oceanic lithosphere, with Tma of 
402.4, 334.1, and 205.1 Ma, respectively (Table 1). An early Mesozoic age for MR21 suggests that 
it is very likely a fragment of the subducted and eclogitised Farallon Plate, as the oldest sea floor in 
the Pacific Plate (a mirror image of the Farallon Plate) is about 200 Ma. These data support the 
original hypothesis of Helmstaedt and Doig (1975), that the Farallon Plate is represented in the 
Colorado Plateau eclogite suite. Samples MR22 and MR23 sare interpreted to represent remnants of 
earlier Phanerozoic subduction beneath North America. 

Metabasic eclogite MR51, has a Proterozoic model age of 1344 Ma, similar to the Re-Os model age 
obtained for a Colorado Plateau websterite from a latite igneous host (1337 Ma; Esperan?a et al., 
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1997). The data support an earlier event that could explain magmatism in southwestern North 
America at -1.4 Ga (Esperanga et al., 1997). 

Table 1. Re-Os data for eclogites from the Colorado Plateau. 

sample Re, ppb Os, ppb 187Re/1880s 1870s/1S80s Tma 

metabasic eciogite 

MR21 1.447 0.105 68.4 

±0.1 

0.3616 

±0.0004 

205 

MR22 0.769 0.048 82.7 

±0.6 

0.682 

±0.002 

402 

MR23 1.055 0.331 15.5 

±0.03 

0.2131 

±0.0005 

334 

MR51 0.139 0.064 10.8 

±0.23 

0.365 

±0.002 

1344 

jadeite-clinopyroxenite 

MR24 0.181 0.318 2.79 

±0.04 

0.2202 

±0.0004 

2278 

Tma determined using X = 1.666xl0-11 (Smoliar et al., 1996), 1870s/1880s = 0.1287, and 

187Re/1880s = 0.4243 (Meisel and Walker, 1996). Reported uncertainties are 2a. 

Garnet websterite MR24, with a Tma of 2278 Ma, is older than known basement rocks in the region, 
and with a lack of igneous textural and chemical characteristics, could represent early subducted 
material that has since been isolated from subsequent igneous modification. A strikingly similar model 
age of 2310 Ma was obtained for an eciogite by Esperan9a et al., (1997). Interestingly, the remaining 
few eclogites analysed by Espera^a et al., (1997) are also Proterozoic (901, 759, 785, 825 Ma). We 
attribute this difference to our emphasis on analysing eclogites with high sulphide contents as the best 
candidates for subducted Phanerozoic oceanic lithosphere. However, when all the Re-Os isotope data 
are considered, they represent a record of subduction of oceanic lithosphere beneath North America 
that persisted for nearly 2 Ga. 
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