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Earth is unique in the solar system in having high-standing continental lithosphere 

that contrasts with low-lying oceanic lithosphere, the latter of which is more like the 

lithospheres of other planets in this solar system. This continental lithosphere is thought to 

grow in the present day through ongoing tectonic accretion of oceanic plateaus, island arcs 

(e.g., Saleeby, 1983) onto the edges of cratonic lithosphere that formed early in Earth 

history through a style of petrogenesis that may no longer be taking place today but shares 

some compositional similarities with modern day subduction zone volcanism (e.g., 

Rudnick, 1995). Although subduction zone petrogenetic processes have left obvious marks 

on the western edge of North America (e.g., the Sierra Nevada batholith), the dominant 

mode of continental growth along the entire margin has been through tectonic accretion. 

This tectonic accretion and subduction zone magmatism occurred from the Jurassic to 

Cretaceous (~200 – 65 Ma; Saleeby, 1983) but today the margin is no longer convergent, 

and the lithosphere is possibly thinning in the southwest in response to microplate rotations 

and extension from transform motion (e.g., Atwater, 1970; Nicholson et al., 1994). Once 

assembled, major uncertainties exist about the strength and durability of continental 

lithosphere, and the recent lithospheric deformation of Western North America provides 

an excellent natural laboratory to place constraints on lithospheric thickness, including 

changes in lithospheric thickness through time during transitions between convergent and 

non-convergent tectonics. Here we focus on young volcanism in the Mojave Desert block, 

specifically Pisgah Crater to determine the conditions of melt generation in the 

asthenosphere and magma storage in the lithosphere prior to eruption.
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A) Plot of measured FeO* versus MgO for olivine hosted melt inclusions 

(purple closed circles, this study), olivine hosted melt embayments (blue open circles, this 

study), and matrix glass (orange open circles, this study). Also plotted are Pisgah Crater 

whole rock (blue-green closed squares; Wise, 1969; blue-green closed diamonds; Glazner 

et al., 1991) and whole tephra (blue-green closed triangles; Plank and Forsyth, 2016) 

analyses. (B) Plot of measured FeO* versus Fo# for olivine in equilibrium with melt 

inclusions using calculated KD for each melt inclusion (KD = 0.26 – 0.27; Table 2A.2.2) 

along with corresponging measured values for Fe3+/ΣFe (purple closed circles) and the 

average measured value for Fe3+/ΣFe (purple open circles) as well as matrix glass using 

measured values for Fe3+/ΣFe (orange open circles) in this study. Whole rock and whole 

tephra measurements of FeO* and calculated equilibrium olivine using the average KD 

(0.266) calculated from the melt inclusions in this study  and Fe3+/ΣFe calcualted from 

measured Fe2O3 and FeO (blue-green closed squares; Fe3+/ΣFe = 0.194 – 0.248; Wise, 

1969) and Fe3+/ΣFe calcualted from 𝐷𝑉
𝑜𝑙𝑖𝑣𝑖𝑛𝑒/𝑤ℎ𝑜𝑙𝑒 𝑡𝑒𝑝ℎ𝑟𝑎

 (blue-green closed triangles; 

Fe3+/ΣFe = 0.19; Plank and Forsyth, 2016). Average whole rock (Wise, 1969; Glazner et 

al., 1991) and whole tephra (Plank and Forsyth, 2016) FeO* concentration (10.1 wt%, 1σ 

= 0.48 wt%) is plotted in the light blue-green field. The relationship between melt 

inclusions and whole rock form an “Fe-loss” triangle as described by Danyushevsky et al., 

2000.
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Trace element diagram for Pisgah Crater glasses (melt inclusion, melt 

embayment, and matrix glass) in this study (purple lines) compared to previous Pisgah 

whole rock and whole tephra measurements (blue-green field; Glazner, 1991; Plank and 

Forsyth, 2016), average continental arc andesites and basalts (dashed blue lines; Kelemen 

et al., 2014), average ocean island basalt (solid blue line; Sun and McDonough, 1989), and 

E-MORB, N-MORB, and D-MORB (light blue lines; Gale et al., 2013). Concentrations 

are normalized to N-MORB (Arevalo Jr. & McDonough, 2010).









 

















Δ





 









 





















 













∼



 







 







𝐷𝑉
𝑜𝑙𝑖𝑣𝑖𝑛𝑒/𝑚𝑒𝑙𝑡

𝐷𝑉
𝑜𝑙𝑖𝑣𝑖𝑛𝑒/𝑚𝑒𝑙𝑡





 



 



 



 



 









 













 







 



ɸ
1





 





 



  







 



 
 



 





 



 



 





 





 





 



 



 



 



 



 









 











 





 
(

𝐿𝑖7

𝐿𝑖6⁄ )𝑠𝑎𝑚𝑝𝑙𝑒

(
𝐿𝑖7

𝐿𝑖6⁄ )𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑

− 1] ∗  103













































 















 











































 









 













  



  



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 



 



• 

• 

• 

 

 



 

 





 

















𝟏̅













 







 



• 

• 

• 

• 

• 



• 

• 

• 

• 

• 



• 

• 

• 



• 

• 

• 

• 

• 

o 

o 



• 

o 

o 

o 



o 



o 

o 

o 

o 

o 



• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 



• 

• 

• 

• 

• 



• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

o 

o 

▪ 

▪ 



▪ 



• 

o 

▪ 

▪ 

▪ 

• 

• 

▪ 

▪ 

▪ 

• 

• 



o 

• 

o 

• 

• 

• 

• 

o 

▪ 

▪ 



▪ 

▪ 

• 

• 

• 

• 

• 

• 

• 



• 

o 

• 

• 

• 

o 

o 

• 

• 

 



• 

• 

• 

 



• 

o 

• 

• 

o 

▪ 

• 

▪ 

• 

o 

o 

▪ 



• 

• 

o 

• 

o 

▪ 

▪ 

o 

▪ 

▪ 

o 

▪ 

▪ 

• 

• 



• 

o 

o 

o 

• 

• 

o 

• 

• 

• 

o 

o 

o 



▪ 

• 

• 



• 

• 

• 

• 

• 

• 

• 

o 



o 

• 

o 

o 

o 



• 

o 

o 

o 



• 

• 

o 

o 

• 

• 

• 

• 

• 



• 

o 

o 

• 

o →

o →

o 















clear 

fileName = '---input_file_path_here---.xlsx'; %replace NAME with 

name of file to be read 

fileName02 = '---input_file_path_here---.xlsx'; 

% fileName03 = '---input_file_path_here---.xlsx'; 

 

a = xlsread(fileName,'liquid'); %options: 

xlsread(filename,sheet,xlRange) 

[num,txt,raw] = xlsread(fileName,'x_axes'); 

b = xlsread(fileName02,'WRCompiled'); 

c = xlsread(fileName02,'FeLoss'); 

 



[row,column] = size(raw); %sets variables for the number of rows 

and columns in b array 

[rowA,columnA] = size(a); 

[rowB,columnB] = size(b); 

[rowC,columnC] = size(c); 

 

x = a(:,19); %make original Excel column into 'x', : = all the rows, 

MgO 

xb = b(:,8); 

xc = c(:,8); 

y1 = a(:,17); %FeO 

ybFeO = b(:,5); 

ycFeO = c(:,5); 

y2 = a(:,15); %Fe2O3 

ybFe2O3 = b(:,4); 

ycFe2O3 = c(:,4); 

yFeT = a(:,17) + a(:,15)*0.8998; %FeO*, I'm hoping this works 

ybFeOT = b(:,6); 

ycFeOT = c(:,6); 

yTi = a(:,13); %TiO2 

ybTi = b(:,2); 

ycTi = c(:,2); 

y4 = a(:,12); %SiO2 

ybSi = b(:,1); 

ycSi = c(:,1); 

y5 = a(:,14); %Al2O3 

ybAl = b(:,3); 

ycAl = c(:,3); 

y6 = a(:,22); %CaO 

ybCa = b(:,9); 

ycCa = c(:,9); 

y7 = a(:,23); %Na2O 

ybNa = b(:,10); 

ycNa = c(:,10); 

y8 = a(:,24); %K2O 

ybK = b(:,11); 

ycK = c(:,11); 

y9 = a(:,26); %H2O 

ybH2O = b(:,18); 

ycH2O = c(:,18); 

for o=1:rowA 

    yCaAl(o,1) = y6(o,1)/y5(o,1); %CaO/Al2O3 

end 

for o=1:rowB 

    ybCaAl(o,1) = ybCa(o,1)/ybAl(o,1); %CaO/Al2O3 

end 

for o=1:rowC 

    ycCaAl(o,1) = ycCa(o,1)/ycAl(o,1); %CaO/Al2O3 

end 

 

figure('Name','One Diagram') 

 

hold on 

 



plot(x,y1) 

plot(x,y2) 

plot(x,yFeT) 

plot(x,yTi) 

plot(x,y4) 

plot(x,y5) 

plot(x,y6) 

plot(x,y7) 

plot(x,y8) 

plot(x,y9) 

xlabel('MgO wt%') 

ylabel('oxide wt%') 

axis([0 10 0 inf]) %sets limits for x axis (min max) and then y 

axis 

for n=3:column 

    for m=1:rowA 

        if a(m,2) == num(1,n-1) 

            mineralName = [raw(1,n),'\downarrow']; 

            if mod(m,2) == 0 

                text(a(m,19),5,mineralName); 

            else 

                text(a(m,19),10,mineralName); 

            end 

        end 

    end 

end 

lgd = 

legend('FeO','Fe2O3','FeO*','TiO2','SiO2','Al2O3','CaO','Na2O','K

2O','H2O','Location','eastoutside'); 

 

hold off 

 

%figure('Name','CaO/Al2O3') 

%hold on 

%plot(x,yCaAl) 

%scatter(xb,ybCaAl,... 

%    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

%hold on 

%scatter(xc,ycCaAl,... 

%     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

%    'MarkerEdgeColor','none',... 

%    'Marker','diamond') 

%hold off 

%hold off 

%xlabel('MgO wt%') 

%ylabel('CaO/Al2O3 wt%') 

%lgd2 = legend('CaO/Al2O3','Location','eastoutside'); 

%disp(yCaAl) 

 

%The REAL plots 

figure('Name','Stacked Diagrams') 

FeO = subplot(3,4,9); %(rows,column,position) 



hold on 

plot(FeO,x,y1) 

scatter(FeO,xb,ybFeO,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(FeO,xc(1:44),ycFeO(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(FeO,xc(45:55),ycFeO(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(FeO,xc(56:71),ycFeO(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(FeO,'FeO wt%') 

xlim(FeO,[0 10]) 

ylim(FeO,[4 12]) 

 

Fe2O3 = subplot(3,4,5); 

hold on 

plot(Fe2O3,x,y2) 

scatter(Fe2O3,xb,ybFe2O3,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(Fe2O3,xc(1:44),ycFe2O3(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(Fe2O3,xc(45:55),ycFe2O3(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(Fe2O3,xc(56:71),ycFe2O3(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 



    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(Fe2O3,'Fe2O3 wt%') 

xlim(Fe2O3,[0 10]) 

ylim(Fe2O3,[0 5]) 

 

FeOT = subplot(3,4,1); 

hold on 

plot(FeOT,x,yFeT) 

scatter(FeOT,xb,ybFeOT,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(FeOT,xc(1:44),ycFeOT(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(FeOT,xc(45:55),ycFeOT(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(FeOT,xc(56:71),ycFeOT(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

xlabel(FeOT,'MgO* wt%') 

ylabel(FeOT,'FeO* wt%') 

xlim(FeOT,[0 10]) 

ylim(FeOT,[6 12]) 

 

TiO2 = subplot(3,4,3); 

hold on 

plot(TiO2,x,yTi) 

scatter(TiO2,xb,ybTi,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(TiO2,xc(1:44),ycTi(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 



hold on 

scatter(TiO2,xc(45:55),ycTi(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(TiO2,xc(56:71),ycTi(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(TiO2,'TiO2 wt%') 

xlim(TiO2,[0 10]) 

ylim(TiO2,[1.5 4]) 

 

SiO2 = subplot(3,4,2); 

hold on 

plot(SiO2,x,y4) 

scatter(SiO2,xb,ybSi,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(SiO2,xc(1:44),ycSi(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(SiO2,xc(45:55),ycSi(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(SiO2,xc(56:71),ycSi(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(SiO2,'SiO2 wt%') 

xlim(SiO2,[0 10]) 

ylim(SiO2,[45 51]) 

 

Al2O3 = subplot(3,4,6); 

hold on 



plot(Al2O3,x,y5) 

scatter(Al2O3,xb,ybAl,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(Al2O3,xc(1:44),ycAl(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(Al2O3,xc(45:55),ycAl(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(Al2O3,xc(56:71),ycAl(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(Al2O3,'Al2O3 wt%') 

xlim(Al2O3,[0 10]) 

ylim(Al2O3,[15 20]) 

 

CaO = subplot(3,4,10); 

hold on 

plot(CaO,x,y6) 

scatter(CaO,xb,ybCa,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(CaO,xc(1:44),ycCa(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(CaO,xc(45:55),ycCa(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(CaO,xc(56:71),ycCa(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 



hold off 

hold off 

hold off 

hold off 

ylabel(CaO,'CaO wt%') 

xlabel(CaO,'MgO wt%') 

xlim(CaO,[0 10]) 

ylim(CaO,[6 12]) 

 

 

Na2O = subplot(3,4,7); 

hold on 

plot(Na2O,x,y7) 

scatter(Na2O,xb,ybNa,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(Na2O,xc(1:44),ycNa(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(Na2O,xc(45:55),ycNa(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(Na2O,xc(56:71),ycNa(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(Na2O,'Na2O wt%') 

xlim(Na2O,[0 10]) 

ylim(Na2O,[2 6]) 

 

K2O = subplot(3,4,11); 

hold on 

plot(K2O,x,y8) 

scatter(K2O,xb,ybK,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(K2O,xc(1:44),ycK(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 



hold on 

scatter(K2O,xc(45:55),ycK(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(K2O,xc(56:71),ycK(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(K2O,'K2O wt%') 

xlabel(K2O,'MgO wt%') 

xlim(K2O,[0 10]) 

ylim(K2O,[0 3.5]) 

 

H2O = subplot(3,4,4); 

hold on 

plot(H2O,x,y9) 

scatter(H2O,xb,ybH2O,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(H2O,xc(1:44),ycH2O(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(H2O,xc(45:55),ycH2O(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(H2O,xc(56:71),ycH2O(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(H2O,'H2O wt%') 

xlim(H2O,[0 10]) 

ylim(H2O,[0 4]) 

 

CaOAl2O3 = subplot(3,4,8); 



hold on 

plot(CaOAl2O3,x,yCaAl) 

scatter(CaOAl2O3,xb,ybCaAl,... 

    'MarkerEdgeColor',[0.466666668653488 0.674509823322296 

0.18823529779911]) 

hold on 

scatter(CaOAl2O3,xc(1:44),ycCaAl(1:44),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','diamond') 

hold on 

scatter(CaOAl2O3,xc(45:55),ycCaAl(45:55),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','pentagram') 

hold on 

scatter(CaOAl2O3,xc(56:71),ycCaAl(56:71),... 

     'MarkerFaceColor',[0.850980401039124 0.325490206480026 

0.0980392172932625],... 

    'MarkerEdgeColor','none',... 

    'Marker','hexagram') 

hold off 

hold off 

hold off 

hold off 

ylabel(CaOAl2O3,'CaO/Al2O3 wt%') 

xlabel(CaOAl2O3,'MgO wt%') 

xlim(CaOAl2O3,[0 10]) 

ylim(CaOAl2O3,[0 1]) 

 

legendTile = legend('model','Whole Rock','Pisgah MI','Pisgah 

Matrix','Pisgah Embayment','Location',[0.743711988775134 

0.235646623094841 0.128661085621582 0.0744849425488153]); 

 




