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Introduction: Zircon grains, 5-35 µm in diameter, from five 

basaltic eucrites, including Dhofar (Dho) 182, Northwest Africa 

(NWA) 1908, NWA 4523, NWA 5073, and Hammadah al Hamra 

(HaH) 286, were investigated in order to constrain the duration of 

magmatism on the eucrite parent body, perhaps 4 Vesta. The 

short-lived, robust 182Hf-182W chronometer (t1/2 = 8.9 Myr) was 

used to determine the timing of primary crystallization of eucrite 

basalts and provides evidence for prolonged magmatic activity on 

the parent body. 

Method: In situ Hf-W isotope analyses were performed at an 

effective, high mass resolution of ~11000 (M/ΔM) and low de-

tector backgrounds using a Cameca IMS-1280 ion microprobe 

following the method reported in [1]. 178Hf, 182W, 183W, and 184W 

were measured in single spot analyses, using electron multipliers. 

NIST610 glass, G-zircon and 91500 zircon were used as stand-

ards. Initial 182Hf/180Hf ratios and the slope of the isochrons were 

calculated using Isoplot. Ages were calculated relative to CAI 

[2], and D`Orbigny [3], using λ182Hf = 0.078 ± 0.002 Ma-1 [4]. 

Absolute ages were anchored to the D`Orbigny angrite [5]. Un-

certainties on relative and absolute Hf-W ages (given as 2σ) were 

evaluated using a Monte Carlo approach. 

Results and Discussion: Subhedral to irregular zircon grains, 

typically occur in paragenesis with ilmenite, pyroxene, plagio-

clase, ± chromite, mostly within mesostasis areas. Zircon grains 

within a eucrite sample have variable 180Hf/184W and 182W/184W 

ratios indicating the occurrence of distinct zircon generations. 
180Hf/184W ratios range from (1.30 ± 0.17) × 104 in NWA 5073 to 

(2.37 ± 1.03) × 105 in HaH 286, with corresponding 182W/184W of 

1.25 ± 0.21 and 6.61 ± 3.09, respectively. Isoplot regressions 

yield eucrite zircon (182Hf/180Hf)i ratios ranging from (3.93 ± 

3.30) × 10-5 in Dho 182 to (3.06 ± 1.90) × 10-6 in NWA 5073, 

resulting in ages between 12 (-8/+18) and 44 (-6/+12) Myr rela-

tive to CAI [2]. The least modified sample among selected eucrite 

samples, NWA 5073 [6] exhibits the youngest Hf-W age of 4523 

(-12/+6) Ma, similar to the Hf-W age obtained for zircon from 

EET 90020 [1]. Zircon grains crystallized relatively late, when 
26Al was ineffective as a heat source. This requires that early 

formed magma(s) survived sufficiently long deep inside the par-

ent body, consistent with the thermal model for 4 Vesta [7]. 

Conclusions: Late 182Hf-182W fractionation in zircon from 

basaltic eucrite melts occurring up to ~ 45 Myr after mantle-crust 

differentiation, likely reflects an upper time limit for the duration 

of magmatism on 4 Vesta. 
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