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Arc Basalt Simulator Modeling Process  

Modeling Rationale and Outcomes 

The primary rationale for subduction zone modeling is to understand the mechanisms by which 
the observed geochemical heterogeneity in basalts along the central TVZ could be achieved. We 
have undertaken first-order forward modeling to establish the relative probability of successes in 
explaining erupted basalt compositions from changes in the subduction component contributing 
to melting. This modeling has indicated that by using similar mantle melting conditions but 
variable slab melt/fluid addition, the characteristics of the resulting modeled basalts closely 
match the observed. The decrease in contributions from the subducting materials to the mantle 
wedge in the southern segments of the central TVZ correlate with decreasing water content in the 
modeled basalts (0.38/0.58 % H2O) in comparison to the more elevated values modeled to the 
north (1.18/1.59 % H2O). This is a robust modeling result that is consistent regardless of the 
approach to modeling . Specifically, in models  1 and 2 where we tried to minimize the isotopic 
and trace element mismatch, and models 3 and 4  where we generated a best fit solution to the 
trace element data there are greater contributions in the north of the TVZ in comparison to the 
south. These modeled results are consistent with our hypothesized connection between the wet 
rhyolites with wet, large-ion lithophile enriched basalts, and dry rhyolites with basalts with a less 
wet and large-ion lithophile enriched character.   

This work presents a first-order model for the New Zealand subduction system, and we 
have therefore not performed a systematic refinement of the modeled solutions in order to better 
match modeled and observed values. We have utilized the best constraints available for the 
model inputs, however the current lack of control on the composition of the subducting 
plate/sediments and upper mantle, detailed model refinements would provide a false sense of 
certainty with the model outputs. Some systematic deficiencies were identified during the 
modeling processes that point to such compositional heterogeneities in the New Zealand 
subduction system: 

A) The model solutions were unable to reproduce 143Nd/144Nd values the observed in the
TVZ basalts. Modeled values were consistently elevated in comparison to those
observed. The isotope anomaly can be minimized by increasing the contributions from
SED and increasing the Fslb liq. This has the conjugate problem of producing Sr isotope
values too high for the model. Furthermore, the needed liquid contribution of 10% is
excessively high to facilitate a trace element match. Such high liquid values produce
anomalous Zr-Hf positive anomalies and a Pb spike is too high. Reducing the liquid



values in order to match the observed trace element pattern results in returning the Nd 
isotope values in the modeled solution to being too elevated.  
 

B) While previous studies have attributed low 143Nd/144Nd to sediment melts, the 
formulation we present here does not have sufficient leverage to alter mantle wedge Nd 
isotope values. It is difficult to envisage subducting sediment with a more depleted Nd 
isotope ratio given the lack of nearby Archean rocks. A more plausible alternate 
hypothesis is that the mantle beneath the TVZ may be isotopically more enriched in 
comparison to the oceanic portions of the Kermadec arc used to model the mantle wedge 
here. This isotopic enrichment may be the result of the contamination of the upper mantle 
by the continental lithosphere during rifting (Rooney et al., 2012). Such mantle 
enrichment has been reported elsewhere in New Zealand (Hoernle et al., 2006).  
 

C) The model solutions 1, and 2 were unable to effectively produce the positive Sr anomaly 
evident in primitive mantle-normalized diagrams of TVZ basalts. The discrepancies is 
resolved in models 3 and 4 which were designed as ‘best-fit’ and did not seek to utilize 
the isotopic values to constrain contributions from different reservoirs. The resulting 
solutions showed deviations in the isotopic values of modeled and observed basalts. 
These discrepancies may indicate heterogeneity in the composition of the contributing 
geochemical reservoirs. Specifically,  the large variance in models 3 and 4 may be 
explained in terms of I) contaminated MORB (see point above), II) heterogeneity in the 
composition of the subducting oceanic crust (e.g., Castillo et al., 2009), and III) changes 
in the composition of subducting sediment along the arc. Without more detailed 
constraints on these reservoirs, the first order models presented here cannot be further 
refined.  

 

Below we present the parameters of 4 ABS models: 

Model 1:  Segment “B” – Okataina. Best fit of trace element and isotopic data. 

Model 2:  Segment “CW-2” – Kakuki. Best fit of trace element and isotopic data. 

Model 3:  Segment “B” – Okataina. Best fit of trace element data. 

Model 4:  Segment “CW-2” – Kakuki. Best fit of trace element data. 

 

  



MODEL 1 – Segment “B” - Okataina        
 FILE: ‘ NZ model 5_Okataniatest match_DMM added_Pb matching2sucess2.xlsm’ 

 

A. BASIC MODEL PARAMETERS 

ARC_BASALT_SIMULATOR CONTROL PANEL 
(ver.3.10: 2011/11/21) 
 PRE-DEFINED MODEL CONDITIONS   
  DENOMIN. P  M: MORB, P: PM, D: DMM 
  # TARGET ARC BASALT COMPOSITION   

  SAMPLE 2 5001-
4

1-3 for BAS in DATA 

  # MANTLE PERID SOURCE MODEL   
  PERID w W: W&H, S: S&S, P: PM, U: User 
  #SLAB P-T TRAJECTORY (PvK2011 MODEL)   

  Model 37 1 to 
56

37_New_Zealand   

  #SLAB SOLIDUS MODEL   T-
factor 

  Wet solidus / Dehyd 
solidus     W 1 

  #SLAB LIQUID FRACTION     

  Fliq(SED) 0.50 
0 to 

1
Fliq(AOC) 0.500  

  Fliq(DMM) 0.00 
0 to 

1
Fliq(SED) 0.500  

        Fliq(DMM) 0.000  
  #ZONE REFINING PARAMETERS     
  n(PERID) 0.0 n > 0 #DTi / DH2O FACTOR 
  #MANTLE POROSITY   XTi(mlt/fl) 1 
  Porosity(%) 1.00   H2O in fluid 1 
            

  

# TARGET ARC BASALT COMPOSITION   

SAMPLE 2 5001-4 1-3 for BAS in 
DATA

This sample was adjusted to primary values by correction with the PRIMELT 2 software of 
Herzberg & Asimow, (2008). ~32% olivine addition to reach MgO = 17.65% (AFM). Note that 
Augite fractionation flag is raised thus the solution should be viewed as approximate.  See file 
‘Okereka PRIMELT slsn.xlsm’  Isotopic data used (Sr-Nd-Pb) is for TVZ-8 (Rotokawau; 
Gamble et al., 1996).  



 

# MANTLE PERID SOURCE MODEL   

PERID w W: W&H, S: S&S, P: PM, U: 
User

 

PERID: Peridotite composition is that of Workman & Hart (2005), which is built in to ABS. 
Isotopes used are for the S. Harve Trough mantle of Haase et al., (2002) – closest mantle 
composition.  

AOC: Altered oceanic crust major and trace elements are the ABS built-in version of Kelley et 
al., (2003). Isotopic values for this component are that of Haase et al., (2002).  

SED: Subducted sediment composition is that of the closest sediment sample available - sample 
A305 of Gamble et al., (1996) from which we have used major elements, trace elements, and 
isotopes. 

  

#SLAB P-T TRAJECTORY (PvK2011 MODEL)   
Model 37 1 to 56 37_New_Zealand   

 

New Zealand trajectory ABS built-in values.  

 

#SLAB SOLIDUS MODEL   T-factor 
Wet solidus / Dehyd solidus   W 1 

 

Set to “Wet Solidus”, as is recommended for most arc magmas (Kimura et al., 2010). The 
alternate “Dehyd” is only used for particularly water rich situations. T factor increases the 
temperature of the slab globally and is used more as a refinement parameter, thus the T factor 
was left at 1.  

 

 

 

 

 



#SLAB LIQUID FRACTION     
Fliq(SED) 0.50  0 to 1 Fliq(AOC) 0.500  
Fliq(DMM) 0.00  0 to 1 Fliq(SED) 0.500  

      Fliq(DMM) 0.000  
 

Establishing the different fractions from i) Altered Oceanic Crust (AOC), ii) Sediments (SED), 
and iii) Metasomatized depleted MORB mantle (DMM) is achieved by using the isotopic values 
as a broad guide. Changes to the ratio of AOC, DMM, and SED were made and the resulting 
isotopic results were monitored in such a way to minimize the mismatch between observed and 
modeled basalt composition.  

 

#ZONE REFINING PARAMETERS     
n(PERID) 0.0  n > 0 #DTi / DH2O FACTOR 

#MANTLE POROSITY   XTi(mlt/fl) 1 

Porosity(%) 1.00    H2O in 
fluid

1 

          
 

These refinement parameters were not adjusted 

  



 

B. MELTING PARAMETERS 

FITTING PARAMETERS     
 
  

  

  # SLAB TEMPERATURE / PRESSURE     

  Slab P(GPa) 4.4 0.5-6.0GPa (0.1 step)     

  Slab T(C) 834  145 km depth     

  # MANTLE DEPLETION       

  %MORBext. 1.0  % MORB extract. 0-25% (0.1 step)   

  cpx mode 0.146          

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.35  P=1-3 GPa;  T<1450;  Fslb liq.%<30   

  T(C) 1360  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 1.90  Slb Melt 14.00  14.00    
  F(%)PERID 4.8  %F OK CHK %F OK   
   37.04    
  H2O%slbliq. 3.24  XH2O OK CHK XH2O OK   
  H2O%PERID 0.061    
  H2O%BAS 1.18  22.69  %H2O saturat. in BAS   

 

 

 

 

The slab pressure was the depth derived from the model of Syracuse & Abers (2006) for 
Okataina (~144 km). Slab fluid release depth was not intended as a fixed parameter in ABS and 
is adjusted in the refined models 3 and 4.  The value used here should be regarded as a maximum 
depth of fluid extraction.  

 # MANTLE DEPLETION     

%MORBext. 1.0  % MORB extract. 0-25% (0.1 
step)

cpx mode 0.146       
 

This refinement parameter allows the user to ‘pre-deplete’ the mantle by removing some percent 
of MORB from it. The depletion in the more compatible trace elements is best modeled by a 
small degree of MORB removal (1%). This parameter controls the CPX mode in the melt source.  

# SLAB TEMPERATURE / PRESSURE 

Slab P(GPa) 4.4 0.5-6.0GPa (0.1 
step) 

Slab T(C) 834  145 km depth 



 

# LIQUID FLUX OPEN SYSTEM MANTLE MELTING 

P (GPa) 2.35  P=1-3 GPa;  T<1450;  Fslb 
liq.%<30

T(C) 1360  LIQ.MODE AOC(%) SED(%) 
Fslb liq.% 1.90  Slb Melt 14.00  14.00  

F(%)PERID 4.8  %F OK CHK %F OK 
 37.04 

H2O%slbliq. 3.24  XH2O OK CHK XH2O OK 
H2O%PERID 0.061  

H2O%BAS 1.18  22.69  %H2O saturat. in 
BAS

 

These value highlighted in yellow are user definable and are typically set by the iterative process 
so that the modeled solution matches observed. One constraint – the P value should not be set 
deeper than that of the slab (4.4 GPa).  

 

C. MODEL RESULTS 
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MODEL 2 – Segment CW2,  Kakuki. 

 

A. BASIC MODEL PARAMETERS 

ARC_BASALT_SIMULATOR CONTROL PANEL 
(ver.3.10: 2011/11/21) 
 PRE-DEFINED MODEL CONDITIONS   
  DENOMIN. P  M: MORB, P: PM, D: DMM 
  # TARGET ARC BASALT COMPOSITION   

  SAMPLE 1 5002-
2

1-3 for BAS in DATA 

  # MANTLE PERID SOURCE MODEL   
  PERID w W: W&H, S: S&S, P: PM, U: User 
  #SLAB P-T TRAJECTORY (PvK2011 MODEL)   

  Model 37 1 to 
56

37_New_Zealand   

  #SLAB SOLIDUS MODEL   T-
factor 

  Wet solidus / Dehyd 
solidus     w 1 

  #SLAB LIQUID FRACTION     

  Fliq(SED) 0.50 
0 to 

1
Fliq(AOC) 0.500  

  Fliq(DMM) 0.00 
0 to 

1
Fliq(SED) 0.500  

        Fliq(DMM) 0.000  
  #ZONE REFINING PARAMETERS     
  n(PERID) 0.0 n > 0 #DTi / DH2O FACTOR 
  #MANTLE POROSITY   XTi(mlt/fl) 1 
  Porosity(%) 1.00   H2O in fluid 1 
            

All parameters are the same as model 1 except for sample being investigated.  

  

Sample under study; Cell C5 – “1” – 5002-2 

# TARGET ARC BASALT COMPOSITION   

SAMPLE 1 5002-2 1-3 for BAS in 
DATA

 

This sample was adjusted to primary values by correction with the PRIMELT 2 software of 
Herzberg & Asimow (2008). ~16% olivine addition to reach MgO = 14% (AFM). See file 



‘Kakuki PRIMELT slsn.xlsm’. Isotopic data used (Sr-Nd-Pb) is for TVZ-15 (Kakuki; Gamble et 
al., 1996).  

B. MELTING PARAMETERS 

FITTING PARAMETERS     
 
  

  

  # SLAB TEMPERATURE / PRESSURE     

  Slab P(GPa) 2.9 0.5-6.0GPa (0.1 step)     

  Slab T(C) 759  96 km depth     

  # MANTLE DEPLETION       

  %MORBext. 0.0  % MORB extract. 0-25% (0.1 step)   

  cpx mode 0.147          

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.30  P=1-3 GPa;  T<1450;  Fslb liq.%<30   

  T(C) 1375  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 0.50  Slb Melt 16.00  16.00    
  F(%)PERID 4.0  %F OK CHK %F OK   
   12.04    
  H2O%slbliq. 3.61  XH2O OK CHK XH2O OK   
  H2O%PERID 0.018    
  H2O%BAS 0.38  22.08  %H2O saturat. in BAS   
              

 
 

  # SLAB TEMPERATURE / PRESSURE 
 
  

  Slab P(GPa) 2.9 0.5-6.0GPa (0.1 
step)

  

  Slab T(C) 759  96 km depth   
 

The slab pressure was the depth derived from the model of Syracuse & Abers (2006) for Taupo 
(~96 km). See note in model 1 in relation to setting this value to be constant. 

 

# MANTLE DEPLETION     

%MORBext. 0.0  % MORB extract. 0-25% (0.1 
step)

cpx mode 0.147       
 



This refinement parameter allows the user to ‘pre-deplete’ the mantle by removing some percent 
of MORB from it. The depletion in the more compatible trace elements is best modeled by a 
small degree of MORB removal (0%). This parameter controls the CPX mode in the melt source.  

 

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.30  P=1-3 GPa;  T<1450;  Fslb 
liq.%<30

  

  T(C) 1375  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 0.50  Slb Melt 16.00  16.00    
  F(%)PERID 4.0  %F OK CHK %F OK   
   12.04    
  H2O%slbliq. 3.61  XH2O OK CHK XH2O OK   
  H2O%PERID 0.018    

  H2O%BAS 0.38  22.08  %H2O saturat. in 
BAS

  

              
 

These value highlighted in yellow are user definable and are typically set by the iterative process 
so that the modeled solution matches observed. One constraint – the P value should not be set 
lower than that of the slab (2.9 GPa). These values closely match those from model 1.  

  



 

 

C. MODEL RESULTS 
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MODEL 3 – Segment “B” – Okatania, best trace element fit 

 

A. BASIC MODEL PARAMETERS 

ARC_BASALT_SIMULATOR CONTROL PANEL 
(ver.3.10: 2011/11/21) 
 PRE-DEFINED MODEL CONDITIONS   
  DENOMIN. P  M: MORB, P: PM, D: DMM 
  # TARGET ARC BASALT COMPOSITION   

  SAMPLE 2 5001-
4

1-3 for BAS in DATA 

  # MANTLE PERID SOURCE MODEL   
  PERID w W: W&H, S: S&S, P: PM, U: User 
  #SLAB P-T TRAJECTORY (PvK2011 MODEL)   

  Model 37 1 to 
56

37_New_Zealand   

  #SLAB SOLIDUS MODEL   T-
factor 

  Wet solidus / Dehyd 
solidus     w 1 

  #SLAB LIQUID FRACTION     

  Fliq(SED) 0.20 
0 to 

1
Fliq(AOC) 0.800  

  Fliq(DMM) 0.00 
0 to 

1
Fliq(SED) 0.200  

        Fliq(DMM) 0.000  
  #ZONE REFINING PARAMETERS     
  n(PERID) 0.0 n > 0 #DTi / DH2O FACTOR 
  #MANTLE POROSITY   XTi(mlt/fl) 1 
  Porosity(%) 1.00   H2O in fluid 1 
            

 

 

All parameters are the same as model 1 except for sample being investigated.  

  

Sample under study; Cell C5 – “2” – 5001-4 

# TARGET ARC BASALT COMPOSITION   

SAMPLE 2 5001-4 1-3 for BAS in 
DATA



 

This sample is the same as that for model 1.  

 

 

#SLAB LIQUID FRACTION       
Fliq(SED) 0.20  0 to 1 Fliq(AOC) 0.800    
Fliq(DMM) 0.00  0 to 1 Fliq(SED) 0.200    

      Fliq(DMM) 0.000    
 

In the previous models we have estimated the different fractions from  i) Altered Oceanic Crust 
(AOC), ii) Sediments (SED), and iii) Metasomatized depleted MORB mantle (DMM) by using 
the isotopic values as a broad guide. Here we optimize the match between observed and modeled 
solutions in terms of trace element variation.  

 

B. MELTING PARAMETERS 

FITTING PARAMETERS     
 
  

  

  # SLAB TEMPERATURE / PRESSURE     

  Slab P(GPa) 2.6 0.5-6.0GPa (0.1 step)     

  Slab T(C) 702  86 km depth     

  # MANTLE DEPLETION       

  %MORBext. 2.0  % MORB extract. 0-25% (0.1 step)   

  cpx mode 0.142          

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.20  P=1-3 GPa;  T<1450;  Fslb liq.%<30   

  T(C) 1320  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 1.70  Slb Melt 6.00  6.00    
  F(%)PERID 3.4  %F OK CHK %F OK   
   48.14    
  H2O%slbliq. 3.75  XH2O OK CHK XH2O OK   
  H2O%PERID 0.064    
  H2O%BAS 1.59  21.46  %H2O saturat. in BAS   
              
              



 
 

  # SLAB TEMPERATURE / PRESSURE 
 
  

  Slab P(GPa) 2.6 0.5-6.0GPa (0.1 
step)

  

  Slab T(C) 702  86 km depth   
 

For model 1 we assumed the depth of fluid extraction to equal the depth of the slab beneath the 
volcanic edifice. The lack of robust constraints on the fluid and melt pathways inside the mantle 
wedge result in a widely diverse set of release depths (e.g., Kimura et al., 2010). This shallower 
release depth better matches the observed trace element variation and helps resolve the Sr 
anomaly noted in model 1.  

 

# MANTLE DEPLETION     

%MORBext. 2.0  % MORB extract. 0-25% (0.1 
step)

cpx mode 0.142       
 

This refinement parameter allows the user to ‘pre-deplete’ the mantle by removing some percent 
of MORB from it. The depletion in the more compatible trace elements is best modeled by a 
small degree of MORB removal (2%). This parameter controls the CPX mode in the melt source.  

 

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.20  P=1-3 GPa;  T<1450;  Fslb 
liq.%<30

  

  T(C) 1320  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 1.70  Slb Melt 6.00  6.00    
  F(%)PERID 3.4  %F OK CHK %F OK   
   48.14    
  H2O%slbliq. 3.75  XH2O OK CHK XH2O OK   
  H2O%PERID 0.064    

  H2O%BAS 1.59  21.46  %H2O saturat. in 
BAS

  

 

These value highlighted in yellow are user definable and are typically set by the iterative process 
so that the modeled solution matches observed.  



 

C. MODEL RESULTS 
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MODEL 4 – Segment CW2, Kakuki, best trace element fit 

 

A. BASIC MODEL PARAMETERS 

ARC_BASALT_SIMULATOR CONTROL PANEL 
(ver.3.10: 2011/11/21) 
 PRE-DEFINED MODEL CONDITIONS   
  DENOMIN. P  M: MORB, P: PM, D: DMM 
  # TARGET ARC BASALT COMPOSITION   

  SAMPLE 1 5002-
2

1-3 for BAS in DATA 

  # MANTLE PERID SOURCE MODEL   
  PERID w W: W&H, S: S&S, P: PM, U: User 
  #SLAB P-T TRAJECTORY (PvK2011 MODEL)   

  Model 37 1 to 
56

37_New_Zealand   

  #SLAB SOLIDUS MODEL   T-
factor 

  Wet solidus / Dehyd 
solidus     w 1 

  #SLAB LIQUID FRACTION     

  Fliq(SED) 0.20 
0 to 

1
Fliq(AOC) 0.800  

  Fliq(DMM) 0.00 
0 to 

1
Fliq(SED) 0.200  

        Fliq(DMM) 0.000  
  #ZONE REFINING PARAMETERS     
  n(PERID) 0.0 n > 0 #DTi / DH2O FACTOR 
  #MANTLE POROSITY   XTi(mlt/fl) 1 
  Porosity(%) 1.00   H2O in fluid 1 
            

 

 

All parameters are the same as model 3 except for sample being investigated.  

  

Sample under study; Cell C5 – “1” – 5002-2 

# TARGET ARC BASALT COMPOSITION   

SAMPLE 1 5002-2 1-3 for BAS in 
DATA



 

This sample is the same as that for model 3.  

 

 

#SLAB LIQUID FRACTION       
Fliq(SED) 0.20  0 to 1 Fliq(AOC) 0.800    
Fliq(DMM) 0.00  0 to 1 Fliq(SED) 0.200    

      Fliq(DMM) 0.000    
 

The ratio is identical that presented in model 4 

 

B. MELTING PARAMETERS 

FITTING PARAMETERS     
 
  

  

  # SLAB TEMPERATURE / PRESSURE     

  Slab P(GPa) 2.6 0.5-6.0GPa (0.1 step)     

  Slab T(C) 702  86 km depth     

  # MANTLE DEPLETION       

  %MORBext. 0.0  % MORB extract. 0-25% (0.1 step)   

  cpx mode 0.147          

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.35  P=1-3 GPa;  T<1450;  Fslb liq.%<30   

  T(C) 1380  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 0.80  Slb Melt 6.00  6.00    
  F(%)PERID 4.5  %F OK CHK %F OK   
   16.85    
  H2O%slbliq. 3.75  XH2O OK CHK XH2O OK   
  H2O%PERID 0.030    
  H2O%BAS 0.58  22.69  %H2O saturat. in BAS   
              

 
 

  # SLAB TEMPERATURE / PRESSURE 
 
  



  Slab P(GPa) 2.6 0.5-6.0GPa (0.1 
step)

  

  Slab T(C) 702  86 km depth   
 

This value was retained from model 3.  

 

# MANTLE DEPLETION     

%MORBext. 0.0  % MORB extract. 0-25% (0.1 
step)

cpx mode 0.147       
 

This refinement parameter allows the user to ‘pre-deplete’ the mantle by removing some percent 
of MORB from it. The depletion in the more compatible trace elements is best modeled by a no 
MORB removal (0%). This parameter controls the CPX mode in the melt source.  

 

  # LIQUID FLUX OPEN SYSTEM MANTLE MELTING   

  P (GPa) 2.35  P=1-3 GPa;  T<1450;  Fslb 
liq.%<30

  

  T(C) 1380  LIQ.MODE AOC(%) SED(%)   
  Fslb liq.% 0.80  Slb Melt 6.00  6.00    
  F(%)PERID 4.5  %F OK CHK %F OK   
   16.85    
  H2O%slbliq. 3.75  XH2O OK CHK XH2O OK   
  H2O%PERID 0.030    

  H2O%BAS 0.58  22.69  %H2O saturat. in 
BAS

  

              
 

These value highlighted in yellow are user definable and are typically set by the iterative process 
so that the modeled solution matches observed.  

 

C. MODEL RESULTS 



 

 

 

0.010

0.100

1.000

10.000

100.000

1000.000

R
b Ba Th U N
b Ta K La C
e Pb Pr Sr N
d

Sm Zr H
f

Eu G
d Tb D
y Y H
o Er Tm Yb Lu

5002-2

4.50

PERID

LIQUID



 

 

 

 

 

0.1

1

10

100

1000

0.0100 0.1000 1.0000 10.0000

ABS

MORB

OIB

MODEL

Basalt

Ba/Yb-Ta/Yb



  270 

 271 

Additional Citations  272 
 273 
Castillo, P.R., Lonsdale, P.F., Moran, C.L., and Hawkins, J.W., 2009, Geochemistry of mid-274 

Cretaceous Pacific crust being subducted along the Tonga–Kermadec Trench: 275 
Implications for the generation of arc lavas: Lithos, v. 112, p. 87-102. 276 

Herzberg, C., and Asimow, P.D., 2008, Petrology of some oceanic island basalts: 277 
PRIMELT2.XLS software for primary magma calculation: Geochemistry Geophysics 278 
Geosystems, v. 9, p. Q09001, doi: 10.1029/2008GC002057. 279 

Hoernle, K., White, J.D.L., van den Bogaard, P., Hauff, F., Coombs, D.S., Werner, R., Timm, C., 280 
Garbe-Schönberg, D., Reay, A., and Cooper, A.F., 2006, Cenozoic intraplate volcanism 281 
on New Zealand: Upwelling induced by lithospheric removal: Earth and Planetary 282 
Science Letters, v. 248, p. 350-367. 283 

Kelley, K.A., Plank, T., Ludden, J., and Staudigel, H., 2003, Composition of altered oceanic 284 
crust at ODP Sites 801 and 1149: Geochemistry Geophysics Geosystems, v. 4, p. 285 
doi:10.1029/2002GC000435. 286 

Rooney, T.O., Hanan, B.B., Graham, D.W., Furman, T., Blichert-Toft, J., and Schilling, J.-G., 287 
2012, Upper Mantle Pollution during Afar Plume–Continental Rift Interaction: Journal of 288 
Petrology, v. 53, p. 365-389. 289 

Workman, R.K., and Hart, S.R., 2005, Major and trace element composition of the depleted 290 
MORB mantle (DMM): Earth and Planetary Science Letters, v. 231, p. 53-72. 291 

 292 



Table DR1. Additional Data
Sample Locality Segment Latitude Longitude SiO2 (%) TiO2 (%) Al2O3 (%) Fe2O3 (%) MnO (%) MgO (%) CaO (%) Na2O (%) K2O (%) P2O5 (%) Totals LOI(%) Ni (XRF) Rb (XRF) Sr (XRF) Zr (XRF) Ba La Ce Pr Nd Sm Eu Gd Tb Y Dy Ho Er Yb Lu V Cr Nb Hf Ta Pb Th U
5001‐3 Rotokawau B 38.07257 176.419197 51.54 0.82 16.74 9.86 0.17 6.09 11 2.35 0.72 0.11 99.4 0.49 <40 17 355 70 241 7.4 16.8 2.29 10.3 2.66 0.9 2.72 0.46 17.1 2.88 0.58 1.76 1.7 0.25 265 50 2.26 1.6 0.16 2.48 1.92 0.48
5001‐4 Rotokawau B 38.07257 176.419197 50.24 0.85 16.75 10.39 0.18 6.44 11.52 2.21 0.6 0.12 99.3 0.62 <40 12 363 59 223 6.7 15.3 2.11 9.7 2.55 0.87 2.67 0.46 16.6 2.82 0.59 1.72 1.73 0.25 290 54 1.84 1.42 0.12 1.87 1.5 0.38
5001‐5 Rotokawau B 38.07257 176.419197 51.03 0.84 16.78 10.12 0.17 6.24 11.18 2.29 0.66 0.11 99.42 0.48 <40 15 359 66 235 7.3 16.3 2.19 10.1 2.65 0.89 2.65 0.46 16.9 2.88 0.6 1.75 1.72 0.25 273 49 2.04 1.54 0.15 2.23 1.75 0.44
5001‐8 Rotokawau B 38.07257 176.419197 50.24 0.84 16.82 10.24 0.18 6.49 11.51 2.2 0.57 0.11 99.2 0.71 <40 13 359 47 231 7.2 16.2 2.27 10.4 2.68 0.91 2.67 0.46 17.8 2.93 0.6 1.72 1.74 0.25 284 55 1.82 1.41 0.12 1.85 1.5 0.35
5007‐2 Tarawera B 38.27335 176.5149 50.26 0.82 17.02 10.3 0.18 6.29 11.46 2.1 0.52 0.13 99.08 0.85 <40 14 309 55 198 7.0 16.5 2.26 10.2 2.6 0.86 2.57 0.46 17.8 2.98 0.62 1.73 1.78 0.25 263 19 2.74 1.49 0.16 2.29 1.34 0.33
5007‐3 Tarawera B 38.27335 176.5149 50.26 0.83 16.92 10.23 0.18 6.23 11.41 2.11 0.52 0.13 98.82 1.13 <40 14 309 55 193 6.9 16.0 2.21 10.1 2.64 0.86 2.57 0.46 17.9 2.93 0.61 1.69 1.79 0.26 265 18 2.77 1.58 0.16 2.27 1.38 0.32
5007‐4 Tarawera B 38.27335 176.5149 50.41 0.82 16.98 10.29 0.18 6.26 11.4 2.1 0.53 0.13 99.1 0.84 <40 14 308 56 196 7.0 16.2 2.24 10.2 2.64 0.85 2.55 0.46 18.1 2.98 0.61 1.72 1.8 0.26 261 19 2.67 1.52 0.16 2.26 1.4 0.33
5007‐5 Tarawera B 38.27335 176.5149 50.63 0.82 17.14 10.34 0.18 6.19 11.37 2.15 0.56 0.13 99.51 0.42 <40 13 311 58 197 6.9 15.9 2.27 10.2 2.69 0.9 2.71 0.49 18.3 3.01 0.62 1.79 1.75 0.27 250 16 2.68 1.67 0.18 2.7 1.54 0.37
5017‐1 Okereka B 38.28778 176.486216 50.54 0.83 17.15 10.26 0.18 6.22 11.4 2.13 0.56 0.13 99.4 0.53 <40 14 311 59 192 6.7 15.5 2.12 9.9 2.57 0.88 2.64 0.49 18.2 3.05 0.62 1.78 1.75 0.26 269 20 2.7 1.7 0.19 2.84 1.5 0.36
5017‐5 Okereka B 38.28778 176.486216 50.18 0.82 17.03 10.46 0.18 6.22 11.31 2.11 0.56 0.13 99 0.92 <40 16 280 54
5017‐6 Okereka B 38.28778 176.486216 50.32 0.82 17.06 10.47 0.18 6.28 11.39 2.1 0.54 0.13 99.29 0.64 <40 14 310 62
5017‐9 Okereka B 38.28778 176.486216 50.3 0.81 16.93 10.23 0.17 6.02 10.99 2.08 0.62 0.13 98.28 1.64 <40 20 289 56
5011‐1 Trig‐8543 CNG 38.35595 176.067026 51.54 1.02 16.44 9.41 0.16 6.09 10.44 2.62 0.74 0.17 98.63 1.27 <40 21 326 99 207 10.1 23.6 3.23 14.7 3.5 1.17 3.63 0.62 24.6 4.01 0.81 2.31 2.32 0.34 247 79 4.23 2.57 0.26 3.32 2.23 0.58
5011‐2 Trig‐8543 CNG 38.35595 176.067026 51.05 1.08 16.63 9.81 0.17 6.07 10.20 2.69 0.69 0.19 98.58 1.35 <40 17 336 96 196 9.9 23.9 3.21 14.3 3.4 1.16 3.56 0.61 23.6 3.91 0.79 2.26 2.22 0.33 250 68 4.34 2.41 0.27 3.28 2.09 0.54
5011‐7 Trig‐8543 CNG 38.35595 176.067026 50.42 1.18 17.04 10.35 0.18 5.58 10.74 2.7 0.63 0.2 99.02 0.88 <40 13 355 94 188 9.6 22.3 3.27 14.9 3.81 1.26 3.73 0.63 24.6 4.01 0.81 2.31 2.26 0.34 273 62 4.27 2.43 0.26 2.65 1.67 0.41
5011‐9 Trig‐8543 CNG 38.35595 176.067026 50.14 1.19 17.11 10.40 0.17 5.51 10.65 2.74 0.62 0.21 98.74 1.19 <40 14 354 94 187 9.9 23.6 3.36 15.5 3.69 1.25 3.95 0.67 26.2 4.37 0.88 2.51 2.46 0.37 272 54 4.43 2.56 0.26 2.69 1.79 0.45
5010‐1 Ongaroto CW‐1 38.38612 175.940368 50.13 1.05 15.04 9.99 0.17 9.01 10.60 2.39 0.51 0.20 99.09 0.78 112 10 299 91 154 9.4 22.9 3.05 14.0 6.08 1.14 3.47 0.58 22.4 3.66 0.74 2.18 2.15 0.32 249 423 4.47 2.27 0.26 1.82 1.22 0.32
5010‐3 Ongaroto CW‐1 38.38612 175.940368 50.03 1.02 15.39 9.75 0.17 9.00 10.48 2.42 0.50 0.23 98.99 0.87 118 8 312 94 173 10.2 24.7 3.26 14.7 3.43 1.16 3.57 0.57 22.5 3.67 0.73 2.11 2.06 0.32 256 444 4.65 2.32 0.27 1.98 1.28 0.33
5010‐5 Ongaroto CW‐1 38.38612 175.940368 49.53 1.13 15.57 10.27 0.17 8.74 10.03 2.55 0.56 0.33 98.88 0.99 125 9 340 113 173 13.0 30.7 4.15 18.5 4.18 1.36 4.33 0.67 25.7 4.28 0.86 2.45 2.38 0.36 249 333 6.1 2.74 0.35 2.32 1.25 0.34
5010‐8 Ongaroto CW‐1 38.38612 175.940368 50.03 1.06 15.27 9.97 0.17 9.13 10.45 2.39 0.52 0.23 99.22 0.63 122 9 305 98 183 11.0 26.6 3.53 15.4 3.6 1.2 3.67 0.61 23.7 3.84 0.77 2.19 2.17 0.33 256 443 4.91 2.4 0.27 2.43 1.23 0.35
5002‐1a Kakuki CW‐2 38.49303 176.132424 48.69 1.12 17.24 9.71 0.16 7.72 11.51 2.61 0.33 0.19 99.28 0.63 56 4 338 97 86 7.3 18.7 2.67 12.2 3.16 1.14 3.23 0.56 21.1 3.51 0.7 2 1.93 0.29 227 80 3.87 2.21 0.23 1.49 0.63 0.19
5002‐2 Kakuki CW‐2 38.49303 176.132424 48.38 1.08 17.24 9.57 0.16 8.01 11.48 2.56 0.26 0.17 98.91 1.02 52 3 336 93 85 7.2 19.1 2.65 12.0 3.04 1.1 3.11 0.54 20.2 3.4 0.71 1.93 1.91 0.26 238 82 3.77 2.08 0.2 1.3 0.6 0.16
5002‐3 Kakuki CW‐2 38.49303 176.132424 48.5 1.12 16.99 9.73 0.16 7.71 11.35 2.56 0.34 0.19 98.65 1.27 66 5 332 109 85 7.4 18.8 2.69 12.2 3.16 1.13 3.24 0.55 19.9 3.48 0.7 2.01 1.93 0.28 227 78 3.8 2.21 0.23 1.37 0.65 0.22
5002‐4 Kakuki CW‐2 38.49303 176.132424 48.54 1.12 17.08 9.67 0.16 7.89 11.43 2.63 0.33 0.19 99.04 0.88 50 5 333 99 88 7.7 19.6 2.7 12.4 3.18 1.14 3.22 0.56 20.6 3.55 0.73 2.01 1.99 0.28 232 78 3.87 2.18 0.22 1.4 0.61 0.17
5003‐1 Tatua CW‐2 38.50851 176.094106 49.57 1.32 16.96 10.47 0.18 6.27 10.46 3.06 0.4 0.26 98.95 0.97 <40 9 305 126
5003‐3a Tatua CW‐2 38.50851 176.094106 49.7 1.33 17.12 10.45 0.18 6.22 10.38 2.93 0.42 0.22 98.95 0.97 <40 12 303 125
5003‐4 Tatua CW‐2 38.50851 176.094106 49.86 1.33 16.37 10.62 0.18 6.57 10.48 3.16 0.41 0.24 99.22 0.71 <40 5 329 138 129 10.7 24.9 3.67 16.6 4.23 1.37 4.28 0.74 26.9 4.68 0.98 2.72 2.71 0.39 249 35 5.3 3.3 0.31 1.72 0.93 0.24
5003‐5 Tatua CW‐2 38.50851 176.094106 49.73 1.27 16.66 10.40 0.18 6.60 10.50 3.10 0.37 0.25 99.06 0.85 <40 6 332 139 132 10.2 25.3 3.54 16.3 4.02 1.38 4.28 0.73 27.5 4.67 0.93 2.64 2.6 0.39 241 35 5.36 3.27 0.31 2.03 0.93 0.26
5004‐1 Ben Lomand CW‐2 38.58278 175.945786 49.94 1.09 16.71 10.54 0.17 6.28 10.39 2.68 0.45 0.17 98.42 1.49 <40 13 337 88 126 8.6 19.3 2.87 13.1 3.44 1.14 3.44 0.59 21.5 3.65 0.74 2.13 2.09 0.31 256 38 3.08 1.99 0.2 2 1.36 0.37
5004‐2 Ben Lomand CW‐2 38.58278 175.945786 49.98 1.11 16.83 10.65 0.17 6.23 10.29 2.6 0.33 0.17 98.36 1.55 <40 8 337 89 125 9.4 19.0 3.24 14.9 3.79 1.17 3.8 0.65 23.4 4.05 0.81 2.31 2.27 0.33 273 41 2.99 2.11 0.2 2.13 1.43 0.38
5004‐4 Ben Lomand CW‐2 38.58278 175.945786 49.91 1.09 16.98 10.5 0.17 6.19 10.4 2.62 0.3 0.16 98.32 1.6 <40 8 339 76 131 9.7 19.6 3.28 15.1 3.85 1.18 3.77 0.64 23.3 3.94 0.81 2.25 2.23 0.32 261 38 2.96 1.97 0.18 2.05 1.43 0.35
5004‐5 Ben Lomand CW‐2 38.58278 175.945786 50.22 1.08 16.85 10.37 0.17 6.09 10.31 2.7 0.43 0.16 98.38 1.55 <40 11 333 86 143 10.0 20.7 3.38 15.5 3.97 1.23 3.83 0.65 23.5 4.07 0.85 2.33 2.34 0.33 268 37 3.32 2.21 0.2 2.15 1.6 0.38
5005‐11 Punatekahi CW‐2 38.65827 176.029233 48.84 0.97 17.06 10.55 0.17 6.37 12.22 2.22 0.32 0.13 98.85 1.07 <40 8 336 53 85 6.4 14.8 2.23 10.8 2.81 1.01 2.98 0.53 20.2 3.4 0.69 1.98 1.94 0.29 259 103 2.44 1.58 0.15 1.08 0.88 0.21
5005‐2 Punatekahi CW‐2 38.65827 176.029233 49.02 0.99 16.88 10.53 0.17 7.12 12.05 2.12 0.33 0.13 99.34 0.57 <40 6 334 54 84 5.7 14.0 2.04 9.5 2.54 0.94 2.79 0.49 19.1 3.1 0.64 1.87 1.78 0.27 270 109 2.51 1.59 0.15 1.46 0.88 0.22
5005‐3 Punatekahi CW‐2 38.65827 176.029233 48.92 0.98 16.98 10.5 0.17 7.08 11.97 2.17 0.31 0.13 99.21 0.7 <40 6 335 53 81 5.5 13.9 1.99 9.3 2.55 0.91 2.55 0.49 18.8 3.15 0.64 1.84 1.8 0.27 266 110 2.4 1.59 0.15 1.45 0.83 0.21
5005‐9 Punatekahi CW‐2 38.65827 176.029233 49.01 0.98 16.73 10.6 0.17 7.17 11.95 2.26 0.34 0.13 99.34 0.59 <40 7 330 55 87 6.1 14.6 2.08 10.0 2.7 0.95 2.75 0.5 18.8 3.18 0.66 1.83 1.88 0.27 272 103 2.53 1.54 0.14 1.31 0.85 0.21
5006‐10 T‐Trig CW‐2 38.68454 176.005942 48.86 0.97 16.59 10 0.16 7.39 12.01 2.15 0.36 0.13 98.62 1.31 <40 8 321 57 94 6.3 14.8 2.17 10.1 2.69 0.92 2.74 0.48 18.9 3.1 0.64 1.82 1.83 0.26 304 126 2.39 1.52 0.14 1.47 0.89 0.22
5006‐13 T‐Trig CW‐2 38.68454 176.005942 50.31 1.34 16.56 9.92 0.16 6.35 10.93 2.93 0.56 0.2 99.26 0.66 <40 12 334 104 146 9.8 22.1 3.26 14.6 3.76 1.28 3.83 0.67 24.8 4.24 0.87 2.42 2.39 0.34 281 140 6.44 2.54 0.38 1.96 1.4 0.36
5006‐5 T‐Trig CW‐2 38.68454 176.005942 49.1 1.33 16.54 10.14 0.16 6.97 11.14 2.83 0.4 0.25 98.86 1.04 <40 7 337 97 122 9.6 22.2 3.21 14.7 3.82 1.33 4.05 0.7 27.8 4.43 0.92 2.57 2.49 0.35 280 146 5.54 2.34 0.33 1.57 1.08 0.29
5006‐8 T‐Trig CW‐2 38.68454 176.005942 49.36 1.36 16.16 10.54 0.17 6.85 10.91 2.86 0.45 0.19 98.85 1.07 <40 9 327 100 115 8.4 19.6 2.88 13.6 3.56 1.22 3.62 0.65 24.2 4.11 0.84 2.32 2.29 0.33 281 146 6.24 2.6 0.36 1.62 1.1 0.28
5008‐1 K‐Trig CW‐2 38.67655 176.027931 48.72 1.14 16.86 11.84 0.2 6.24 10.9 2.33 0.31 0.18 98.72 1.21 <40 6 387 58 108 9.3 19.5 3.11 14.6 3.66 1.14 3.56 0.63 23.4 4.01 0.82 2.27 2.27 0.32 292 35 2.88 1.79 0.16 1.19 0.89 0.22
5008‐2 K‐Trig CW‐2 38.67655 176.027931 48.89 1.12 16.97 11.71 0.19 5.87 11.24 2.29 0.28 0.18 98.74 1.18 <40 6 392 58 100 8.2 19.5 2.85 13.5 3.32 1.16 3.53 0.59 23.1 3.82 0.78 2.21 2.17 0.33 253 35 2.85 1.82 0.16 1.07 0.85 0.19
5008‐5 K‐Trig CW‐2 38.67655 176.027931 48.74 1.11 16.9 11.67 0.2 6.13 11.12 2.32 0.31 0.18 98.68 1.25 <40 5 390 57 97 9.3 19.1 3.14 14.2 3.53 1.13 3.45 0.6 22.5 3.71 0.77 2.16 2.14 0.3 238 37 2.87 1.79 0.16 1.07 0.91 0.14
5008‐6b K‐Trig CW‐2 38.67655 176.027931 48.71 1.11 16.95 11.53 0.19 5.97 11.24 2.4 0.34 0.18 98.62 1.3 <40 5 391 59 93 7.3 17.8 2.59 11.9 3.05 1.07 3.09 0.56 21.7 3.55 0.73 2.09 2.05 0.3 261 39 2.78 1.77 0.17 0.94 0.84 0.14
Sample Method SiO2 (%) TiO2 (%) Al2O3 (%) Fe2O3 (%) MnO (%) MgO (%) CaO (%) Na2O (%) K2O (%) P2O5 (%) Totals LOI(%) Ni (PPM) Rb (PPM) Sr (PPM) Zr (PPM) Ba La Ce Pr Nd Sm Eu Gd Tb Y Dy Ho Er Yb Lu V Cr Nb Hf Ta Pb Th U
BHVO‐1 Standard XRF 49.33 2.7 13.53 12.07 0.17 7.2 11.32 2.2 0.52 0.27 99.31 0.56 103 8 386 173
BHVO‐1 Standard XRF 49.20 2.68 13.52 12.06 0.17 7.20 11.35 2.19 0.52 0.27 99.16 0.71 102 8 386 172
BHVO‐1 Standard XRF 49.32 2.68 13.50 12.08 0.17 7.23 11.35 2.20 0.52 0.27 99.32 0.54 104 9 386 173
BHVO‐1 Standard XRF 49.56 2.73 13.63 12.08 0.17 7.16 11.38 2.24 0.53 0.27 99.75 0.11 103 7 389 175
BHVO‐1 Standard XRF 49.61 2.7 13.46 12.24 0.17 7.22 11.33 2.22 0.53 0.28 100 0.11 125 8 389 174
BHVO‐1 Standard XRF 49.53 2.7 13.43 12.23 0.17 7.16 11.33 2.22 0.52 0.28 100 0.32 116 10 389 172
BHVO‐1 Standard XRF 49.61 2.7 13.46 12.24 0.17 7.22 11.33 2.22 0.53 0.28 100 0.11 125 8 389 174
BIR‐1 Standard XRF 47.36 0.94 15.31 11.31 0.17 9.59 13.17 1.75 0.03 0.03 99.66 0.24 197 0 106 17
BIR‐1 Standard XRF 47.22 0.94 15.43 11.16 0.17 9.60 13.17 1.77 0.02 0.02 99.50 0.40 165 0 106 14
BIR‐1 Standard XRF 47.38 0.94 15.45 11.24 0.17 9.60 13.20 1.78 0.02 0.02 99.80 0.10 166 0 105 14
RGM‐1 Standard XRF 73.5 0.27 13.74 1.92 0.03 0.33 1.24 4.26 4.29 0.05 99.63 0.22 <40 151 104 247
RGM‐1 Standard XRF 73.61 0.27 13.74 1.92 0.03 0.33 1.24 4.30 4.30 0.04 99.78 0.07 <40 150 104 247
RGM‐1 Standard XRF 73.40 0.27 13.73 1.92 0.03 0.33 1.23 4.27 4.30 0.04 99.52 0.34 <40 151 104 247
RGM‐1 Standard XRF 73.58 0.27 13.77 1.8 0.04 0.27 1.24 4.29 4.3 0.04 100 0.27 <40 145 107 242
RGM‐1 Standard XRF 73.58 0.27 13.77 1.8 0.04 0.27 1.24 4.29 4.3 0.04 100 0.27 <40 145 107 242
RGM‐1 Standard XRF 73.49 0.27 13.71 1.8 0.03 0.36 1.11 4.38 4.3 0.05 99.5 0.34 <40 148 106 252
W‐2 Standard XRF 52.71 1.06 15.27 10.86 0.17 6.5 10.88 2.16 0.63 0.13 100.37 0 84 19 193 105
W‐2 Standard XRF 52.94 1.06 15.51 10.78 0.17 6.45 10.96 2.21 0.64 0.13 100.85 0 72 18 194 100
Jb1a Standard ICPMS 480 35.2 62.9 6.97 25.0 4.81 1.44 4.58 0.72 23.3 3.94 0.78 2.14 2.09 0.3 204 397 29.73 3.4 1.81 7.09 9.11 1.76
Jb1a Standard ICPMS 503 38.2 67.6 7.25 26.9 4.99 1.51 5.05 0.71 24.4 4.1 0.79 2.23 2.18 0.32 216 374 30.35 3.64 1.85 6.71 9.14 1.71
Jb1a Standard ICPMS 493 37.1 67.1 7.17 26.5 5.03 1.51 4.97 0.72 24.3 4.17 0.8 2.2 2.12 0.31 217 377 29.46 3.5 1.79 6.88 9.18 1.71
Jb1a Standard ICPMS 497 37.2 66.6 7.13 27.0 4.98 1.49 5.03 0.71 24.4 4.13 0.8 2.19 2.13 0.31 212 367 29.59 3.57 1.76 6.82 9.05 1.67
Jb1a Standard ICPMS 513 39.8 68.3 7.29 27.5 5.34 1.53 5.03 0.72 23.6 4.08 0.79 2.2 2.14 0.3 223 399 29.35 3.47 1.79 6.14 9.15 1.69
Jb1a Standard ICPMS 516 38.7 67.0 7.23 26.5 5.23 1.49 4.98 0.73 24.0 4.15 0.8 2.12 2.1 0.3 219 400 29.45 3.46 1.74 6.07 9.28 1.7
Jb1a Standard ICPMS 498 38.2 66.8 7.29 26.5 5.22 1.46 4.88 0.71 24.1 4.05 0.79 2.13 2.09 0.31 210 382 28.98 3.38 1.74 5.84 9.13 1.66
Jb1a Standard ICPMS 509 39.2 67.9 7.39 27.4 5.2 1.53 5.13 0.73 22.6 4.13 0.8 2.23 2.14 0.32 208 388 28.63 3.4 1.82 6.16 9.23 1.7
Jb1a Standard ICPMS 489 38.6 65.2 7.07 26.0 5.01 1.49 5.06 0.72 22.8 4.09 0.8 2.24 2.2 0.31 212 389 28.41 3.54 1.86 6.25 9.47 1.72
Jb1a Standard ICPMS 479 37.7 63.5 7.09 26.0 5.01 1.47 4.98 0.71 22.6 4.07 0.79 2.19 2.1 0.31 210 384 28.88 3.54 1.82 6.11 9.62 1.68
Major elements and noted trace elements were analyzed by XRF. All other trace elements analyzed by ICPMS. Where not stated the unit of measurement is PPM.
Segment names are those of Rowland & Sibson (2001) 
Latitudes are degrees East. Longitudes are degrees South.



Sources of additional data for TVZ Basalts & Rhyolites: 

 

Kaharoa (Nairn et al., 2004; Hiess et al., 2007); Terrace Road (unpublished data); Atiamuri 
(Gamble et al., 1990; Gamble et al., 1993); Marotiri (Hiess et al., 2007). Rhyolite data used here 
represent the geochemical range determined by Deering et al., 2010 and are from the 26 k.a. 
Oruanui eruption from the Taupo volcanic center (Sutton et al., 1995) and 50 k.a. Rotoiti 
eruption from the Okataina center (Schmitz and Smith, 2004). 

 

Gamble, J.A., Smith, I.E.M., Graham, I.J., Peter Kokelaar, B., Cole, J.W., Houghton, B.F., and 
Wilson, C.J.N., 1990, The petrology, phase relations and tectonic setting of basalts from 
the taupo volcanic zone, New Zealand and the Kermadec Island arc - havre trough, SW 
Pacific: Journal of Volcanology and Geothermal Research, v. 43, p. 253-270. 

Gamble, J.A., Smith, I.E.M., McCulloch, M.T., Graham, I.J., and Kokelaar, B.P., 1993, The 
geochemistry and petrogenesis of basalts from the Taupo Volcanic Zone and Kermadec 
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