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1. Initial Hf isotopic composition  

As discussed in the main text, we express 𝜀 Hf 
176

zrc-t,c
  , 𝜀 Hf 

176
CHUR-t
 , and the difference 

𝜀 Hf 
176

zrc-t,c
 − 𝜀 Hf 

176
CHUR-t
  as functions (𝑓) of several random variables (𝑥) and a constant (𝐶), 

𝜀 Hf 
176

zrc-t,c/CHUR-t̃
 = 𝑓2 = [

𝑥1−𝑥4(𝑒𝑥5𝑥6−1)

𝐶
− 1] × 104 −

𝑥1𝑥2𝑥3

𝐶
 ,                                              (22) 

 𝜀 Hf 
176

CHUR-t/CHUR-t̃
 = 𝑓3 = [

𝑥7+𝑥8(𝑒𝑥5𝑥9−𝑒𝑥5𝑥6)

𝐶
− 1] × 104 ,                                                     (23) 

𝜀 Hf 
176

zrc-t,c/CHUR-t̃
 − 𝜀 Hf 

176
CHUR-t/CHUR-t̃
 = 𝑓4 =

𝑥1−𝑥4(𝑒𝑥5𝑥6−1)−𝑥7−𝑥8(𝑒𝑥5𝑥9−𝑒𝑥5𝑥6)

𝐶
×

104 −
𝑥1𝑥2𝑥3

𝐶
,                  (24) 

with 𝐶 calculated from the mean values of some variables, 



𝐶 = 𝑥7̃ + 𝑥8̃(𝑒
𝑥5̃𝑥9̃ − 𝑒𝑥5̃𝑥6̃).                                                                       (S1) 

The mean and standard deviation of each variable are given in the main text. Uncertainty 

propagation is complicated by the fact that some uncertainties are correlated, which can be tackled 

using the delta method1.  

1.1. Error propagation in function 𝑓2 

The formula that gives the variance of 𝑓2 is, 

𝜎𝑓2
2 ≃ ∇𝑔2 × 𝑉2 × ∇𝑔2

𝑇,                                                              (S2) 

where 𝑉2 is the covariance matrix, 

𝑉2 = 

[
 
 
 
 
 
 
𝑣(𝑥1, 𝑥1)        0       𝑣(𝑥1, 𝑥3)

       0       𝑣(𝑥2, 𝑥2)        0       

𝑣(𝑥1, 𝑥3)        0       𝑣(𝑥3, 𝑥3)

       0              0              0       
       0              0              0       
       0              0              0       

       0              0              0       
       0       0        0       
       0       0        0       

𝑣(𝑥4, 𝑥4)        0              0       

       0       𝑣(𝑥5, 𝑥5)        0       

       0              0       𝑣(𝑥6, 𝑥6)]
 
 
 
 
 
 

,             (S3) 

and ∇𝑔2 is the gradient vector, 

∇𝑔2 = [
𝜕𝑓2

𝜕𝑥1
⋯

𝜕𝑓2

𝜕𝑥6
].       (S4) 

The only non-zero term in the covariance matrix is 𝑣(𝑥1, 𝑥3), as some dependence exists between 

176Hf/177Hf and 178,180Hf/177Hf ratios through sharing of common isotopes in the internal 

normalization scheme. To calculate this correlation coefficient, we again use the delta method on 

the bracketing-standard normalization. The internally normalized Hf 
176

Hf 
177⁄  ratio of a zircon 

(𝑆1) is normalized to the two measured ratios of bracketing standards 𝑆2 and 𝑆3, and their known 

absolute Hf 
176

Hf 
177⁄  ratio: 𝑠 through,  

𝑥1 =
2𝑠𝑆1

𝑆2+𝑆3
.           (S5) 

We take 𝑠 as 0.282160 for 176Hf/177Hf ratio of JMC-475 Hf standard in this study. Similarly, the 

measured 𝜀𝑖Hf  values of zircons were calculated from internally normalized 



( Hf 
𝑖

Hf 
177⁄ )

zrc-p
ratios (R; 𝑖 = 178 or 180), which are also bracketed by two internally normalized 

bracketing standards (R2 and R3),  

𝑥3 = 104 (
2𝑅1

𝑅2+𝑅3
  − 1) .          (S6) 

We note g as the function that calculates 176Hf/177Hf (𝑥1)  and ε178/180Hf (𝑥3)  normalized by 

standard bracketing from the internally normalized ratio (𝑆1, 𝑆2, 𝑆3, 𝑅1, 𝑅2, 𝑅3), 

𝑔(𝑆1, 𝑆2, 𝑆3, 𝑅1, 𝑅2, 𝑅3) = (𝑥1, 𝑥3).          (S7) 

The gradient matrix for (𝑥1, 𝑥3) can be written as, 

∇𝑔 = [

2𝑠

𝑆2+𝑆3

−2𝑠𝑆1

(𝑆2+𝑆3)2
−2𝑠𝑆1

(𝑆2+𝑆3)2 0           0             0

0           0             0
104

(𝑅2+𝑅3)

−2×104𝑅1

(𝑅2+𝑅3)2
−2×104𝑅1

(𝑅2+𝑅3)2

].         (S8) 

The covariance matrix of (𝑆1, 𝑆2, 𝑆3, 𝑅1, 𝑅2, 𝑅3) takes the form, 

ϵ =

 

[
 
 
 
 
 
 
𝑐𝑜𝑣(𝑆1, S1)        0       0

       0       𝑐𝑜𝑣(𝑆2, S2)        0       

0        0       𝑐𝑜𝑣(𝑆3, 𝑆3)

𝑐𝑜𝑣(𝑆1, 𝑅1)        0       0

       0       𝑐𝑜𝑣(𝑆2, R2)        0       

0        0       𝑐𝑜𝑣(𝑆3, R3)

𝑐𝑜𝑣(𝑆1, 𝑅1)        0       0

       0       𝑐𝑜𝑣(𝑆2, R2)        0       

0 0 𝑐𝑜𝑣(𝑆3, R3)

𝑐𝑜𝑣(𝑅1, 𝑅1)        0       0

       0       𝑐𝑜𝑣(𝑅2, 𝑅2)        0       

0        0       𝑐𝑜𝑣(𝑅3, 𝑅3)]
 
 
 
 
 
 

.      

(S9) 

The null entries in this matrix stem from the fact that measurements made at different times are 

expected to be independent. The covariance matrix for 𝑥1 and 𝑥3 is, 

𝑣(𝑥1, 𝑥3) = [
𝜎1𝜎1 𝜌𝜎1𝜎3

𝜌𝜎1𝜎3 𝜎3𝜎3
].             (S10) 

According to the delta method, the covariance matrix can be approximated by, 

𝑣(𝑥1, 𝑥3) = [
𝑐𝑜𝑣(𝑥1, 𝑥1) 𝑐𝑜𝑣(𝑥1, 𝑥3)

𝑐𝑜𝑣(𝑥1, 𝑥3) 𝑐𝑜𝑣(𝑥3, 𝑥3)
] = ∇𝑔 ∙  ϵ ∙  ∇𝑔T,                                 (S11) 

This can then be injected in Eq. S11 to S2 and we have, 



𝜎𝑓2
2 ≃ (

104

𝐶
)
2

[(1 −
𝑥2𝑥3

104 )
2

𝜎𝑥1
2 + (𝑒𝑥5𝑥6 − 1)2𝜎𝑥4

2 + (𝑥4𝑥6𝑒
𝑥5𝑥6)2𝜎𝑥5

2 + (𝑥4𝑥5𝑒
𝑥5𝑥6)2𝜎𝑥6

2 ] +

𝑥1
2𝑥3

2

𝑐2 𝜎𝑥2
2 +

𝑥1
2𝑥2

2

𝑐2 𝜎𝑥3
2 + 2

104

𝐶2 (1 −
𝑥2𝑥3

104 ) 𝑥1𝑥2𝜌𝜎𝑥1𝑥3
,                                                                          (S12) 

The correlation coefficients ( 𝜌 ) are calculated based on the measured 176Hf/177Hf and 

178/180Hf/177Hf, and they are given in Table S1. 

1.2. Error propagation in function 𝑓3 

Most of the parameters in 𝑓3  are clearly independent. The solar system initial 

( Hf 
176

Hf 
177⁄ )

CHUR-ss
  ratio (𝑥7) from Iizuka et al. (2015) is calculated using Lu-Hf isotopes and 

Pb-Pb ages from eucrite zircons. The present ( Lu 
176 Hf 

177⁄ )CHUR-p was derived from chondrite 

measurements (𝑥5), while the solar system ages (𝑥9) were independently constrained by Pb-Pb 

dating2. The covariance matrix for function 𝑓3 therefore takes the form, 

𝑉3 =  [
𝑣(𝑥5, 𝑥5) ⋯ 0

⋮ ⋱ ⋮
0 ⋯ 𝑣(𝑥9, 𝑥9)

].                                                          (S13) 

The gradient vector is, 

∇𝑔3 = [
𝜕𝑓3

𝜕𝑥5
⋯

𝜕𝑓3

𝜕𝑥8
].           (S14) 

The uncertainty of 𝑓3 is calculated using the delta method, 

𝜎𝑓3
2 ≃ ∇𝑔

3
× 𝑉3 × ∇𝑔

3
𝑇.                                                   (S15) 

and we have, 

𝜎𝑓3
2 ≃ (

104

𝐶
)
2

[(𝑥8𝑥9𝑒
𝑥5𝑥9 − 𝑥8𝑥6𝑒

𝑥5𝑥6)2𝜎𝑥5
2 + (𝑥5𝑥8𝑒

𝑥5𝑥6)2𝜎𝑥6
2 + 𝜎𝑥7

2 + (𝑒𝑥5𝑥9 −

𝑒𝑥5𝑥6)2𝜎𝑥8
2 + (𝑥5𝑥8𝑒

𝑥5𝑥9)2𝜎𝑥9
2 ] .                                                                                                                      (S16) 

1.3. Error propagation in function 𝑓4 



As in 1.1, we have to deal with the fact that 𝑥1 and 𝑥3 are not independent. The steps used 

to calculate the uncertainty as in 1.1 and are not repeated here. The uncertainty on 𝜀 Hf 
176

zrc-t,c

 
−

𝜀 Hf 
176

CHUR-t

 
 (𝑓4) can be calculated as,  

𝜎𝑓4
2 ≃ ∇𝑔4 × 𝑉4 × ∇𝑔4

𝑇.                                                   (S17) 

with 𝑉4 as the covariance matrix and ∇𝑔4 as the gradient vectors. We therefore have, 

𝜎𝑓4
2 ≃ (

104

𝐶
)
2

[(1 −
𝑥2𝑥3

104
)
2

𝜎𝑥1
2 + (𝑒𝑥5𝑥6 − 1)2𝜎𝑥4

2 + (𝑥4𝑥6𝑒
𝑥5𝑥6 + 𝑥8𝑥9𝑒

𝑥5𝑥9 −

𝑥8𝑥6𝑒
𝑥5𝑥6)2𝜎𝑥5

2 + (−𝑥4𝑥5𝑒
𝑥5𝑥6 + 𝑥5𝑥8𝑒

𝑥5𝑥6)2𝜎𝑥6
2 + 𝜎𝑥7

2 + (𝑒𝑥5𝑥9 − 𝑒𝑥5𝑥6)2𝜎𝑥8
2 +

(𝑥5𝑥8𝑒
𝑥5𝑥9)2𝜎𝑥9

2 ] +
𝑥1

2𝑥3
2

𝑐2 𝜎𝑥2
2 +

𝑥1
2𝑥2

2

𝑐2 𝜎𝑥3
2 + 2

104

𝐶2 (1 −
𝑥2𝑥3

104 )𝑥1𝑥2𝜎𝑥1𝑥3
.                                             (S18) 

For each zircon, we have calculated the contribution of each variable (
𝜕𝑓3

𝜕𝑥𝑖
)
2

𝜎𝑥𝑖

2 /𝜎𝑓3
2  and 

2
(𝜕𝑓3)2

𝜕𝑥1𝜕𝑥3
𝜎𝑥1,3

2 /𝜎𝑓3
2  to the overall variance of 𝑓4  (Table S1). The main sources of error in 

𝜀 Hf 
176

zrc-t,c
 − 𝜀 Hf 

176
CHUR-t
   are the measured ( Hf 

176 Hf 
177⁄ )zrc-p ratio (𝑥1), the measured isotopic 

shifts 𝜀178Hf  and 𝜀180Hf  that are used to correct cosmogenic effects (𝑥3 ), and the initial Hf 

isotopic composition of CHUR ( Hf 
176 Hf 

177⁄ )CHUR-ss (𝑥7). Uncertainties from 𝑥2,𝑥4,𝑥5,𝑥6,𝑥8, and 

𝑥9  are entirely negligible because they are either small or cancel out when we calculate the 

difference with CHUR. Neglecting those terms, we have a simpler expression for the error of f4, 

𝜎𝑓4
2 ≃ (

104

𝐶
)
2

[(1 −
𝑥2𝑥3

104 )
2

𝜎𝑥1
2 + 𝜎𝑥7

2 ] +
𝑥1

2𝑥2
2

𝑐2 𝜎𝑥3
2 − 2

104

𝐶2 (1 −
𝑥2𝑥3

104 )𝑥1𝑥2𝜎𝑥1𝑥3
.                                             

(S19) 

2. Model ages  

In main text, we used eqn. 29 for the model ages for individual zircon, which in epsilon 

notation takes the form,  



𝑒𝜆176Lu
𝑡𝑑 = 𝑒𝜆176Lu

𝑡 +
𝐶

104 [
𝜀 Hf 

176
zrc-t,c
 −𝜀 Hf 

176
CHUR-t
 

( Lu 
176 Hf 

177⁄ )R-p− ( Lu 
176 Hf 

177⁄ )CHUR-p
] .                                     (S20) 

Rearranging the Eq. S20, the model age can be written as: 

𝑡𝑑 = 𝑡 +

1

𝜆176𝐿𝑢

ln [
(

Hf 
176

Hf 
177 )

zrc-p
−(

Lu 
176

Hf 
177 )

zrc-p
(𝑒

𝜆
Lu 

176 𝑡
−1)−(

Hf 
176

Hf 
177 )

CHUR-ss
−(

Lu 
176

Hf 
177 )

CHUR-p
(𝑒

𝜆
Lu 

176 𝑡𝑠𝑠
−𝑒

𝜆
Lu 

176 𝑡
)−(

Hf 
176

Hf 
177 )

zrc-p
(

𝛼𝑖𝜀
𝑖Hf

104 )

( Lu 
176 Hf 

177⁄ )R-p− ( Lu 
176 Hf 

177⁄ )CHUR-p
] 

.    (S21) 

Using the previously defined variables, we have,  

𝑡𝑑 =
1

𝑥5
ln [

𝑥10𝑒𝑥5𝑥6  + 𝑥1−𝑥4(𝑒𝑥5𝑥6−1)−𝑥7−𝑥8𝑒𝑥5𝑥9−
𝑥1𝑥2𝑥3

104

𝑥10− 𝑥8
] .                                                  (S22) 

The standard deviation of 𝑡𝑑 can be calculated using the delta method, 

𝜎𝑡𝑑
2 ≃ ∑(

𝜕𝑓

𝜕𝑥𝑖
)
2

𝜎𝑥𝑖

2 + 2∑∑
(𝜕𝑓)2

𝜕𝑥𝑖𝜕𝑥𝑗
𝜎𝑥𝑖𝑥𝑗

.                                              (S23) 

We now define 𝑔 = 𝑥10𝑒
𝑥5𝑥6  +  𝑥1 − 𝑥4(𝑒

𝑥5𝑥6 − 1) − 𝑥7 − 𝑥8𝑒
𝑥5𝑥9 −

𝑥1𝑥2𝑥3

104 , so Eq. S23 takes 

the form, 

𝜎𝑡𝑑
2 ≃ [

1

𝑔𝑥5
(1 −

𝑥2𝑥3

104 )]
2

𝜎𝑥1
2 + [

1

𝑔𝑥5
(
𝑥1𝑥3

104 
)]

2

𝜎𝑥2
2 + [

1

𝑔𝑥5
(
𝑥1𝑥2

104 
)]

2

𝜎𝑥3
2 + [

1

𝑔𝑥5
(𝑒𝑥5𝑥6 −

1)]
2

𝜎𝑥4
2 + [

1

𝑥5𝑔
(𝑥10𝑥6𝑒

𝑥5𝑥6 − 𝑥4𝑥6𝑒
𝑥5𝑥6 − 𝑥8𝑥9𝑒

𝑥5𝑥9) −
1

𝑥5
2 ln(𝑔𝑥10 − 𝑔𝑥8)]

2

𝜎𝑥5
2 +

[
1

𝑔𝑥5
(𝑥10𝑥6𝑒

𝑥5𝑥6 − 𝑥4𝑥6𝑒
𝑥5𝑥6)]

2

𝜎𝑥6
2 + (

1

𝑔𝑥5
)
2

𝜎𝑥7
2 + [

1

𝑥5
(

1

(𝑥10−𝑥8)
−

𝑒𝑥5𝑥9

𝑔
 )]

2

𝜎𝑥8
2 +

(
𝑥8𝑥9𝑒𝑥5𝑥9

𝑔𝑥5
)
2

𝜎𝑥9
2 + [

1

𝑥5
(
(𝑥10−𝑥8)𝑒𝑥5𝑥6

𝑔
−

1

(𝑥10−𝑥8)
) ]

2

𝜎𝑥10
2 − 2 × [

1

𝑔𝑥5
(1 −

𝑥2𝑥3

104 )] [
1

𝑔𝑥5
(
𝑥1𝑥2

104 
)] 𝜎𝑥1𝑥3

 

.                                                             (S24) 

We used this formula to calculate 𝜎𝑡𝑑
2  and compared the results with Monte-Carlo simulations, and 

the two approaches agree (Figure S1). The main sources of errors for the model ages come from 



𝑥1, 𝑥3, and 𝑥7, which together contribute more than 99% to the total error (Table S1). The formulas 

are incorporated in Table S1.  

3. Model ages and initial Lu-Hf ratio 

The model age can also be calculated by doing a linear regression of 𝜀 Hf 
176

zrc-t,c
 (𝑡) versus 

the crystallization age (𝑡) of all or a subset of zircons. In this approach, the intersection between 

the zircon regression line and CHUR gives the model age and the slope reflects the 

( Lu 
176 Hf 

177⁄ )R-p of the reservoir R. In the following text, we derive the analytical expression to 

the ( Lu 
176 Hf 

177⁄ )R-p and the model ages.  

The 𝜀 Hf 
176

zrc-t,c
  of zircons is a function of crystallization ages (t), and expressed as, 

𝜀 Hf 
176

zrc-t,c
 − 𝜀 Hf 

176
CHUR-t
 =

104

𝐶
[(

Lu 
176

Hf 
177 )

R-p
− (

Lu 
176

Hf 
177 )

CHUR-p
] (𝑒𝜆176Lu

𝑡𝑑 − 𝑒𝜆176Lu
𝑡).     (S24) 

The slope of regression line can be expressed as, 

𝑠𝑙𝑜𝑝𝑒 =  
104

𝐶
[(

Lu 
176

Hf 
177 )

R-p
− (

Lu 
176

Hf 
177 )

CHUR-p
]

(𝑒
𝜆176Lu

𝑡𝑑−𝑒
𝜆176Lu

𝑡
)

𝑡−𝑡𝑑
.            (S25) 

Rearranging the equation above, we obtain, 

(
Lu 

176

Hf 
177 )

R-p
= (

Lu 
176

Hf 
177 )

CHUR-p
−

𝐶

104

𝑠𝑙𝑜𝑝𝑒×(𝑡𝑑−𝑡)

(𝑒
𝜆176Lu

𝑡𝑑−𝑒
𝜆176Lu

𝑡
)
 .         (S26) 



 

Figure S1. The comparison of calculated ε176Hf (A), Model Ages (C) and their associated errors 

(B and D) between Monte Carlo simulation and the analytical equations. The two methods yield 

the same values.  

 

  



Table S1. Error contributions (%) of each term to the final error of ε176HfCHUR-t and model age of zircon data  

 

 

 

 

 

Sample 
(
𝜕𝑓

𝜕𝑥1

)
2

𝜎2𝑥1/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥2

)
2

𝜎2𝑥2/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥3

)
2

𝜎2𝑥3/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥4

)
2

𝜎2𝑥4/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥5

)
2

𝜎2𝑥5/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥6

)
2

𝜎2𝑥6/𝜎𝑓
2 (

𝜕𝑓

𝜕𝑥7

)
2

𝜎2𝑥7/𝜎𝑓
2 (
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ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td ε176Hf td 

NC-178 correction   

14163 Z89 57% 57% 1.1% 1.1% 25% 25% 0.6% 0.6% 0.0% 0.1% 0.0% 0.0% 36% 36% 0.0% 0.0% 0.0% 0.0% -19% -19% 

14163 Z9_L1 43% 43% 0.0% 0.0% 19% 19% 2.9% 2.9% 0.0% 0.1% 0.2% 0.0% 27% 27% 0.0% 0.0% 0.0% 0.0% 7% 7% 

14163 Z26_L1 39% 51% 0.3% 0.4% 17% 23% 0.3% 0.3% 0.0% 0.1% 24.5% 0.0% 24% 32% 0.0% 0.0% 0.0% 0.0% -5% -7% 

14163 Z26_L2 47% 52% 0.3% 0.4% 21% 23% 0.1% 0.1% 0.0% 0.1% 8.3% 0.0% 30% 33% 0.0% 0.0% 0.0% 0.0% -7% -8% 

14321 Z3_L1 10% 10% 0.0% 0.0% 5% 5% 47% 47% 0.0% 0.2% 0.0% 0.0% 39% 39% 0.1% 0.0% 0.0% 0.0% -1% -1% 

14321 Z3_L2 16% 16% 0.0% 0.0% 63% 63% 4.3% 4.3% 0.0% 0.1% 0.0% 0.0% 25% 25% 0.0% 0.0% 0.0% 0.0% -8% -8% 

72275 Z1_L1 18% 18% 0.0% 0.0% 72% 72% 1.1% 1.1% 0.0% 0.1% 0.3% 0.0% 29% 29% 0.0% 0.0% 0.0% 0.0% -20% -20% 

72275 Z1_L2 17% 17% 0.1% 0.1% 68% 68% 5.6% 5.6% 0.0% 0.1% 0.1% 0.0% 27% 27% 0.0% 0.0% 0.0% 0.0% -18% -18% 

72275 Z1 50% 50% 0.0% 0.0% 22% 22% 0.5% 0.5% 0.0% 0.1% 0.0% 0.0% 31% 31% 0.0% 0.0% 0.0% 0.0% -4% -4% 

NC-180 Correction   

14163 Z89 50% 50% 0.1% 0.1% 63% 63% 1% 1% 0.0% 0.1% 0.0% 0.0% 32% 32% 0.0% 0.0% 0.0% 0.0% -45% -45% 

14163 Z9_L1 60% 60% 0.0% 0.0% 75% 75% 4% 4% 0.0% 0.2% 0.2% 0.0% 38% 38% 0.0% 0.0% 0.0% 0.0% -77% -77% 

14163 Z26_L1 31% 38% 0.0% 0.0% 38% 47% 0% 0% 0.0% 0.1% 19.5% 0.0% 19% 24% 0.0% 0.0% 0.0% 0.0% -7% -9% 

14163 Z26_L2 40% 43% 0.0% 0.0% 49% 53% 0% 0% 0.0% 0.1% 7.0% 0.0% 25% 27% 0.0% 0.0% 0.0% 0.0% -21% -23% 

14321 Z3_L1 7% 7% 0.0% 0.0% 43% 43% 33% 33% 0.0% 0.1% 0.0% 0.0% 28% 28% 0.0% 0.0% 0.0% 0.0% -12% -12% 

14321 Z3_L2 24% 24% 0.0% 0.0% 61% 61% 6% 6% 0.0% 0.2% 0.0% 0.0% 37% 37% 0.1% 0.0% 0.0% 0.0% -28% -28% 

72275 Z1_L1 23% 23% 0.0% 0.0% 58% 58% 1% 1% 0.0% 0.1% 0.4% 0.0% 36% 36% 0.0% 0.0% 0.0% 0.0% -18% -18% 

72275 Z1_L2 21% 21% 0.0% 0.0% 54% 54% 7% 7% 0.0% 0.1% 0.2% 0.0% 33% 33% 0.0% 0.0% 0.0% 0.0% -16% -16% 

72275 Z1 46% 46% 0.0% 0.0% 57% 57% 0% 0% 0.0% 0.1% 0.0% 0.0% 29% 29% 0.0% 0.0% 0.0% 0.0% -32% -32% 
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