
Pr acti cal :  Co mpo si ti o n and The r mal  Str uctur e  o f  the  Li tho sphe r i c Mantl e  

Pr e l i mi nar y I nf o r mati o n:  

QJ T Re so urce s re ce ntl y di sco ve re d a ne w fi e l d o f ki mbe rl i te  pi pe s (The  Thurman Fi e l d) i n 
ce ntral  Austral i a (Fi gure  1a). Ei ght ki mbe rl i te  pi pe s have  be e n di sco ve re d si nce  De ce mbe r 
2021 (Fi gur e  1b).  The  pi pe s o ccur  be ne ath appr o xi mate l y 20–35 me te r s o f  Ae o l i an 
se di me ntary ro cks (Eo ce ne  age ). Ge o chro no l o gy was do ne  o n o ne  re pre se ntati ve  ki mbe rl i te  
pi pe  (Mi a) to  de te r mi ne  the  age  o f  e mpl ace me nt/e r upti o n. The  pi pe  r e tur ne d a U-Pb 
pe ro vski te  age  o f 427 ± 5 Ma. To  e val uate  the  po te nti al  fo r the  Thurman Ki mbe rl i te  Fi e l d to  
ho st di amo nd-be ari ng ki mbe rl i te s, QJ T Re so urce s co nducte d bul k sampl e s fo r thre e  o f the  
pi pe s (Wi nsto n, Butch and Fabi e nne ). Bul k sampl e s o f the  pi pe s re co ve re d appro xi mate l y 50 
mantl e  xe no l i ths o f var i o us ro ck type s (l he rzo l i te s, harzburgi te s, and we hrl i te s e tc.). 
Addi ti o nal l y, two  ro ugh o ctahe dral  di amo nds (0.34 ct. and 0.12 ct.) we re  re co ve re d fro m the  
Fabi e nne  ki mbe rl i te  pi pe . Addi ti o nal l y, o ne  ro ugh fancy ye l l o w di amo nd (0.75 ct.) was 
co l l e cte d fro m a stre am se di me nt sampl e  appro xi mate l y 10 km so uth-we st o f  the  Vi nce nt 
ki mbe rl i te  pi pe . To  i mpro ve  the  unde rstandi ng o f the  di amo nd po te nti al  o f the  re gi o n, QJ T 
Re so urce s have  pro vi de d the  mi ne ral o gi cal  and co mpo si ti o nal  data fo r the  mantl e  xe no l i ths. 
The  data pro vi de d i ncl ude s (a) the  mo dal  pro po rti o ns o f al l  mi ne ral s wi thi n the  mantl e  
xe no l i ths, and (b) the  ave rage  che mi cal  co mpo si ti o ns (de te rmi ne d usi ng EPMA) o f o l i vi ne , 
cl i no pyro xe ne , o rtho pyro xe ne , and garne t, wi thi n e ach o f the  mantl e  xe no l i ths. Bo th se ts o f 
data are  pro vi de d i n spre adshe e t SHEET 1. The  o xi de  co nce ntrati o ns are  re po rte d o n co l umn 
H to  AY.  The  cati o n co nce ntr ati o ns pe r  f o r mul a uni t ar e  r e po r te d o n co l umn BA to  CR.   

TASK 1: Usi ng the  mo dal  pro po rti o ns o f the  mi ne ral s i n e ach mantl e  xe no l i th (co l umn C to  G 
i n SHEET 1), co nstruct a te rnary di agram to  de te rmi ne  what ro ck type s the y be l o ng to  (i .e ., 
l he rzo l i te , we hrl i te , harzburgi te , o r duni te  e tc.) (se e  Fi gure  2 fo r an e xampl e ). Re me mbe ri ng 
fro m the  PART 1 l e cture  that the  l i tho l o gy (ro ck type ) o f mantl e  xe no l i ths pro vi de s i mpo rtant 
cl ue s i nto  the  nature  o f the  unde rl yi ng l i tho sphe ri c mantl e . The  te rnary di agram i s base d o n 
the  mo dal  pro po rti o ns o f o l i vi ne , o rtho pyro xe ne  and cl i no pyro xe ne , the re fo re  yo u must 
no rmal i ze  the se  thre e  mi ne ral s agai nst o ne  ano the r. The  no rmal i ze d to tal s fo r the  thre e  
mi ne ral s must sum to  100. Pl o t the  no rmal i ze d mo dal  pro po rti o ns (and co rre spo ndi ng sampl e  
name s) i nto  the  YELLOW space  i n SHEET 2.  The  te r nar y di agr am wi l l  pl o t yo ur  mi ne r al  
pro po rti o ns i n the  appro pri ate  fi e l ds base d o n the  no rmal i ze d mo dal  pro po rti o ns (i .e ., 
l he rzo l i te , harzburgi te , we hrl i te  e tc.). Co l o ur co de  the  mantl e  xe no l i ths fro m e ach pi pe  so  that 
yo u can de te r mi ne  what r o ck type s o ccur  f o r  e ach l o cati o n.   

Q:  What ar e  the  co mmo n r o ck type s fo r  the  mantl e  xe no l i ths at e ach ki mbe r l i te  pi pe . Ar e  
the re  any maj o r tre nds i n the  ro ck type s o f mantl e  xe no l i ths fo r the  di a e re nt ki mbe rl i te  pi pe s 
wi thi n the  Thur man Ki mbe r l i te  Fi e l d? Di scuss as gr o up br i e fl y.   

 

 



TASK 2A:  We  wi l l  no w use  ge o the r mo bar o me tr y to  cal cul ate  the  e qui l i br ati o n pr e ssur e  (P;  
kbar) and te mpe rature  (T;  ℃) o f the  mantl e  xe no l i ths usi ng the  cati o n co nce ntrati o ns o f the  
mi ne ral s i n SHEET 1. Cal cul ate  the  te mpe rature  usi ng the  Tayl o r  (1998) two -pyro xe ne  so l vus 
ge o the rmo me te r  (TA98). Thi s ge o the rmo me te r  i s sui tabl e  fo r  mantl e  ro ck type s that co ntai n 
bo th cl i no pyro xene and o rtho pyro xene. Thi s cal i brati o n i s wi del y used by mantl e  petro l o gi sts 
i nte re ste d i n studyi ng the  the rmal  structure  o f the  l i tho sphe ri c mantl e . The  e quati o n fo r the  
ge o the rmo me te r i s base d o n the  cati o n co nce ntrati o ns i n o rtho pyro xe ne  and cl i no pyro xe ne , 
whi ch change  as a r e sul t o f  te mpe r atur e .  Thi s e quati o n i s l i ste d be l o w.   

Addi ti o nal l y, de te rmi ne  the  pre ssure s (kbar) o f the  mantl e  xe no l i ths usi ng the  Ni cke l  and 
Gr e e n (1985) Al -i n-gar ne t ge o bar o me te r  (NG85). Thi s ge o bar o me te r  i s sui tabl e  fo r  mantl e  
ro ck type s that co ntai n garne t and o rtho pyro xe ne . The  ge o baro me te r i s base d o n the  cati o n 
co nce ntrati o ns i n garne t and o rtho pyro xe ne , whi ch vary as a functi o n o f pre ssure . The  
e quati o n i s l i ste d be l o w BUT no te  that so me  o f the  i n-put vari abl e s fo r the  e quati o n have  
al r e ady be e n cal cul ate d to  save  so me  ti me  (dV, C and LnKd). Bo th the  TA98 ge o the r mo me te r  
and NG85 ge o baro me te r  e quati o ns re qui re  i te rati ve l y so l vi ng pre ssure  and te mpe rature  
si mul tane o usl y. Cal cul ate  the  pre ssure  and te mpe rature  fo r al l  mantl e  xe no l i ths usi ng the  two  
e quati o ns pro vi de d and make  sure  that the  fi nal  e sti mate  fo r each sampl e  i s i te rati ve l y so l ve d. 
Pl o t the  pre ssure s and te mpe rature s o nto  a scatte r pl o t (pre ssure  o n y-axi s i n de cre asi ng o rde r 
and te mpe rature  o n x-axi s i n i ncreasi ng o rde r) and co l o ur co de  the  xe no l i ths fro m each o f the  
ki mbe r l i te  pi pe s.    

 

 

 

 

 

 

 

 

 

 

 

 

 

Equati o n f o r  cal cul ati ng te mpe r atur e  (℃):   



 

T(℃) =
&24787 + 678	 ∙ / P1034

15.67 + 14.37 ∙ Ti!"# + 3.69 ∙ Fe!"# − 3.25 ∙ (Al!"# + Cr!"# − Na!"#) + lnKd
− 273 
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P is pressure in kbar 

NOTE: Xopx refers to the cation concentration of element X in orthopyroxene.  

 

 

 

 

 

 

 

Equati o n f o r  cal cul ati ng pr e ssur e  (kbar ):   

 

P	(kbar) = dV ∙ 2C + (T + 273.15) ∙ :−1.9872 ∙ lnKd + 52.1 ∙ Ca!"
#$% ∙ Cr!&

#$% − 3.23@A 



 

lnKd = ln	((1 − CaM2
grt )3 ∙ AlM1

grt 2/(opxMF
M1 ∙ opxMF

M2 ∙ 𝐷)	 

opx!/!& = 1 − opx012 − Cropx − Tiopx 

opx/01 = Na&"# − Cr&"# − 2 ∙ Ti&"# 

opx!/!" = 1 − Caopx − Naopx − Mnopx 

Al!&
#$% = Algrt/(Crgrt + Algrt) 

Ca!"
#$% = Cagrt/(Cagrt + Fegrt + Mggrt + Mngrt) 

Cr!&
#$% = Crgrt/(Crgrt + Algrt) 

 

Variables dV, C and D are provided already in the spreadsheet 

T is temperature is ℃ 

NOTE: Xgrt refers to the cation concentration of element X in garnet.  

 

Q: What i s the  pre ssure  and range  o f the  mantl e  xe no l i ths fro m e ach ki mbe rl i te  pi pe ? Whi ch 
ki mbe rl i te  pi pe (s) co ntai n the  mantl e  xe no l i ths wi th the  hi ghe st pre ssure s and te mpe rature s? 
What i s a po ssi bl e  e xpl anati o n fo r the  l ack o f hi gh-pre ssure  mantl e  xe no l i ths fro m the  Wi nsto n 
ki mbe r l i te  pi pe ?   

 

Q: Usi ng the  ro ck type s de te rmi ne d fro m the  pre vi o us que sti o n, are  the re  any maj o r tre nds 
i n the  l i tho l o gy (ro ck type ) o f mantl e  xe no l i ths as a functi o n o f the i r pre ssure  and/o r l o cati o n?   

 

 

 

 

TASK 2B: Add the  graphi te -di amo nd phase  transi ti o n o nto  yo ur pl o t i n o rde r to  de te rmi ne  
whe the r  any o f  the  mantl e  xe no l i ths came  fr o m l i tho sphe r i c de pths whe r e  di amo nd was 
stabl e . Labo rato ry e xpe ri me nts have  de te rmi ne d the  appro xi mate  phase  transi ti o n fro m 
graphi te  (l o we r pre ssure ) to  di amo nd (hi ghe r pre ssure ) (Fi gure  3). Use  the  i nfo rmati o n o n 
Fi gure 3 to  deri ve an approxi mate l i ne for the graphi te  -di amond transi ti on. Thi s wi l l  requi re  
usi ng data po i nts o n the  Fi gure  3 to  fi t a strai ght l i ne  o nto  yo ur pl o t that sho ws the  graphi te -
di amo nd phase  tr ansi ti o n.   



 

Q: Do  any o f the  mantl e  xe no l i ths re co rd e qui l i brati o n pre ssure s and te mpe rature s that fal l  
wi thi n the  di amo nd stabi l i ty fi e l d? I f so , whi ch ki mbe rl i te  pi pe (s) co ntai ne d the  mo st mantl e  
xe no l i ths fro m the  di amo nd stabi l i ty fi e l d? Whe re  do  the se  ki mbe rl i te s o ccur wi thi n the  
Thur man Ki mbe r l i te  Fi e l d.  

 

Q: What do  the  re sul ts te l l  us abo ut po ssi bl e  vari ati o ns i n l i tho sphe ri c structure  thro ugho ut 
the  Thurman Ki mbe rl i te  Fi e l d? I f yo u we re  re spo nsi bl e  fo r e val uati ng the  di amo nd po te nti al  
o f addi ti o nal  ki mbe rl i te  pi pe s wi thi n Thurman Ki mbe rl i te  Fi e l d, whi ch pi pe s wo ul d yo u 
sugge st?  

 

Q:  Base d o n the se  r e sul ts do  yo u thi nk that the  r o ugh f ancy ye l l o w di amo nd (0.75 ct. ) that 
was fo und ne ar the  Vi nce nt Ki mbe rl i te  was fro m thi s are a o f the  Thurman Ki mbe rl i te  Fi e l d? 

 

 

TASK 3:  We  wi l l  fur the r  e xpl o r e  the  l i tho sphe r i c str uctur e  be ne ath the  Thur man Ki mbe r l i te  
Fi e l d by pl o tti ng a si mpl i fi e d pal e o ge o the rm to  the  pre ssure  and te mpe rature  data o f mantl e  
xe no l i ths fro m e ach ki mbe rl i te  pi pe .  Fi rst, we  must add the  pre ssure  and te mpe rature  range  
o f the  mantl e  adi abat fo r  a cho se n mantl e  po te nti al  te mpe rature  (Tp). Tp i s the  te mpe rature  
the  mantl e  wo ul d have  at the  surface , i f  i t asce nde d al o ng an adi abat wi tho ut unde rgo i ng 
me l ti ng (Fi gur e  4).  The  adi abat can be  use d to  co mpar e  the  te mpe r atur e  o f  the  mantl e  
be twe e n di a e re nt l o cati o ns. The  pre ssure  and te mpe rature  that a pal e o ge o the rm gradi e nt 
i nte rse cts the  mantl e  adi abat pro vi de s an e sti mate  o f whe re  the  mantl e  has change d fro m 
co nducti ve  he at transfe r to  co nve cti ve  he at transfe r, and thus co nstrai ns the  l i tho sphe re –
asthe no sphe r e  bo undar y (LAB). To  yo ur  Fi gur e , add a mantl e  adi abat wi th a mantl e  Tp o f  1330 
C.  To  add the  adi abat,  co nsi de r  the  si mpl e  r e l ati o nshi p:  

T  = 1.7033(P) + 1330, whe r e  T i s the  te mpe r atur e  (C) o f  the  adi abat,  and pr e ssur e  i s i n kbar .  
Use  thi s e quati o n to  cal cul ate  the  te mpe rature  o f the  adi abat usi ng a range  o f pre ssure s. Add 
the  pre ssure s and te mpe rature  i n a se parate  se t o f co l umns and add the  l i ne  to  yo ur curre nt 
Fi gur e .  

Furthe rmo re , fi t a l i ne ar gradi e nt to  the  mantl e  xe no l i th pre ssure  and te mpe rature  e sti mate s 
fo r each ki mbe rl i te  pi pe . Pl ay aro und wi th the  fo re cast o pti o ns fo r the  l i ne  to  i ncrease  i ts 
pro j e cti o n and to  se e  whe re  i t i nte rce pts the  mantl e  adi abat. Usi ng a l i near re l ati o nshi p fo r 
pre ssure  and te mpe rature  fo r the  pal e o ge o the rm i s l i ke l y to  be  re aso nabl e  appro xi mati o n, 
al tho ugh mo re  advance d pro grams can pro duce  a re l i abl e  se t o f pal e o ge o the rms, such as 
FI TPLOT (Mathe r e t al . 2011). Fo r thi s e xe rci se  a si mpl e  l i ne ar fi t i n e xce l  wi l l  sua i ce .  



 

Q: What i s the  pre ssure  (and de pth i n ki l o me tre s) o f the  l i tho sphe re –asthe no sphe re  bo undary 
be ne ath e ach o f the  ki mbe rl i te  pi pe s fo r the  ti me  o f e rupti o n? Co nve rt pre ssure  (kbar o r GPa) 
to  ki l o me tre s by assumi ng 1 kbar = 3 km i n de pth.  Ho w do e s the  l i tho sphe re  thi ckne ss at the  
ti me  o f  e r upti o n var y be twe e n the  ki mbe r l i te  pi pe s?  

 

Q: What i s the  appro xi mate  change  i n l i tho sphe re  thi ckne ss be twe e n the  Wi nsto n and Butch 
ki mbe rl i te  pi pe s, and what do e s thi s di a e re nce  te l l  us abo ut the  change  i n l i tho sphe ri c 
str uctur e  acr o ss the  Ki mbe r l i te  Fi e l d.   

 

 

TASK 4:  As me nti o ne d i n the  Preliminary information,  the  e mpl ace me nt o f  ki mbe r l i te  pi pe s 
at the  Thurman Ki mbe rl i te  Fi e l d o ccurre d at 427 ± 5 Ma. The  pal e o ge o the rms re po rte d abo ve  
have  pro vi de d us wi th i nsi ghts i nto  the  thi ckne ss and the rmal  structure  o f the  mantl e  fo r thi s 
pe ri o d o nl y, but ho w do  the y co mpare  wi th the  pre se nt day the rmal  structure  and l i tho sphe ri c 
thi ckne ss o f the  re gi o n? One  way o f de te rmi ni ng the  pre se nt day thi ckne ss o f the  l i tho sphe ri c 
mantl e  i s fro m se i smi c to mo graphy mo de l s whi ch e sti mate  the  LAB de pth base d o n surface  
wave s and the  re l ati o nshi p be twe e n de pth, Vs and T (℃) o f the  l i tho sphe re  (se e  Pri e stl e y e t 
al .  2024;  EPSL).  I n SHEET 3 the  l ati tude  (LAT),  l o ngi tude  (LON) and LAB de pth (LAB) (km) ar e  
r e po r te d.  The se  val ue s ar e  take n f r o m a r e gi o nal  mo de l  f r o m Ho ggar d e t al .  (2020).   

The  l ati tude  and l o ngi tude  fo r the  Fabi e nne  and Wi nsto n ki mbe rl i te  pi pe s are  re po rte d i n 
Tabl e  1. The  Tabl e  co ntai ns an e mpty co l umn fo r yo ur xe no l i th LAB e sti mate s. Addi ti o nal l y, 
LAB e sti mate s and l ati tude  (LAT), l o ngi tude  (LON) are  pro vi de d fo r an addi ti o nal  thre e  pi pe s, 
whi ch have  be e n take n fro m pre vi o us studi e s o n the  xe no l i ths. The  fo rmat fo r al l  l ati tude  and 
l o ngi tude  po i nts are  the  same  (de ci mal  de gre e s) ho we ve r, the  data i n SHEET 3 i s o nl y to  o ne  
de ci mal  pl ace . Fi nd the  pre se nt-day LAB de pth fro m the  SHEET 3 datafi l e  fo r the  appro pri ate  
l ati tude  and l o ngi tude  o f ki mbe rl i te  pi pe s i n Tabl e  1 and co mpare  the  pre se nt day LAB wi th 
the  xe no l i th base d LAB e sti mate .  

 

Q:  Ho w do e s the  de pth o f  the  LAB at the  ti me  o f  e r upti o n (xe no l i th LAB) co mpar e  wi th the  
pr e se nt-day LAB take n de te r mi ne d fr o m se i smi c me tho ds, and ho w do  the se  r e sul ts var y 
be twe e n the  var i o us pi pe s?  

 

Q:  Ar e  the r e  any no tabl e  change s i n pr e se nt-day LAB de pth acr o ss the  Thur man Ki mbe r l i te  
Fi el d? Provi de a possi bl e expl anati on for any changes i n the l i thospheri c thi ckness overti me. 
Al so , take  i nto  co nsi de rati o n that pal e o ge o the rms and se i smi c LAB mo de l s l i ke l y have  



unce rtai nti e s i n the  o rde r o f 10 –20 km. I f the  l i tho sphe re  has no t change d si nce  the  e rupti o n 
o f  the  ki mbe r l i te s,  ho w mi ght thi s be  e xpl ai ne d?  

 

Q: I f  the  l i tho sphe ri c thi ckne ss had de cre ase d by 50 km si nce  the  e rupti o n, what mi ght be  a 
po ssi bl e  e xpl anati o n fo r thi s? Co nve rse l y, what may be  an e xpl anati o n fo r si mi l ar (+50 km) 
amo unts o f  thi cke ni ng o f  the  l i tho sphe r e ? 

 

TASK 5:  The  e sti mate s fo r  pre ssure  and te mpe rature  o f the  mantl e  xe no l i ths can be  use d i n 
co nj uncti o n wi th the  me asure d co nce ntrati o ns o f di a e re nt e l e me nts to  se e  ho w the  che mi stry 
o f the  mantl e  vari e s be twe e n di a e re nt pi pe s and, wi th i ncre asi ng de pth. Thi s can be  
parti cul arl y i mpo rtant fo r i de nti fyi ng re gi o ns o f ano mal o us ge o che mi cal  e nri chme nt, whi ch 
may be  re spo nsi bl e  fo r  ano mal o us fe ature s o bse rve d i n ge o physi cal  datase ts (i .e ., 
magne to te l l uri cs, se i smi c to mo graphy, Sp re ce i ve r functi o ns). Trace  e l e me nt co nce ntrati o ns 
(i n ppm;  parts pe r mi l l i o n) fo r cl i no pyro xe ne s are  re po rte d i n SHEET 4 fo r the  same  xe no l i ths 
re po rte d i n SHEET 1. Co py o ve r the  pre ssure  and te mpe rature  data fro m SHEET 1 i nto  SHEET 
4 (ke e pi ng the  same  o rde r). Expl o re  ho w the  che mi cal  co mpo si ti o ns o f cl i no pyro xe ne s vary 
wi th i ncre asi ng pre ssure  and te mpe rature , and be twe e n the  di a e re nt ki mbe rl i te  pi pe s. Re po rt 
any syste mati c change s o r no tabl e  tre nds i n the  che mi cal  co mpo si ti o ns o f the  cl i no pyro xe ne s. 
Use a peri odi c tabl e to  fami l i ari ze yoursel f wi th the el ements reported i n SHEET 4. A peri odi c 
tabl e  wi th di a e re nt e l e me nt pro pe rti e s (de nsi ty, ato mi c radi i , bul k mo dul us, bo nd l e ngth, 
val e nce  state  e tc. ) can be  acce sse d f r o m 
(https: / / www. we be l e me nts. co m/ pe r i o di ci ty/ co nte nts/ ).   

 

Q:  Ho w do  the  co nce ntrati o ns o f trace  e l e me nts i n cl i no pyro xe ne  vary wi th pre ssure  and 
te mpe rature  be ne ath e ach o f the  thre e  ki mbe rl i te  pi pe s? Re po rt and di scuss any no tabl e  
tr e nds.  

 

Q: Ho w mi ght we  asse ss the  de gre e  o f me l t de pl e ti o n be ne ath the  thre e  pi pe s? Use  the  maj o r 
and mi no r o xi de  co nce ntrati o ns, and any sui tabl e  trace  e l e me nts to  e val uate  whi ch se cti o ns 
o f  the  mantl e  ar e  mo r e  ge o che mi cal l y de pl e te d.      





Fi gure  1a. (pre vi o us page ) (a) To po graphi c map o f the  Austral i an and, (b) the  l o cati o n o f the  
re ce ntl y di sco ve re d Thurman Ki mbe rl i te  Fi e l d. Ye l l o w symbo l s (ci rcl e s) are  the  l o cati o ns o f 
ki mbe rl i te  pi pe s fro m the  Thurman Ki mbe rl i te  Fi e l d.  (Fi gure  a Mo di fi e d afte r Sudho l z and 
Zhang e t al .  (2024).   

 

 

 

 

 

 

 

 

 

 

 

 

Fi gure  2.  Te rnary di agram sho wi ng the  di a e re nt mantl e  ro ck type s fo r  pe ri do ti te  and 
pyroxeni te based on di aerent modal  proporti ons of ol i vi ne, cl i nopyroxene and orthopyroxene. 
Each axi s i s the  mo dal  pr o po r ti o n o f  the  mi ne r al  (as pe r ce ntage ).   

 

 

 

 

 

 

 

 

 

 



 

Fi gure  3.  (pre vi o us page ). Si mpl i fi e d di agram sho wi ng the  pre ssure  and te mpe rature  o f the  
gr aphi te - di amo nd tr ansi ti o n.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fi gure  4.  Si mpl i fi e d di agram sho wi ng a pal e o ge o the rm/ge o the rm, the  mantl e  adi abat, and 
mantl e  po te nti al  te mpe r atur e . No te  that the  pal e o ge o the r m i nte r se cts the  mantl e  adi abat 
at the  the r mal  LAB.  Af te r  Ho ggar d e t al .  (pe r s.  Co mms).  The  mantl e  adi abat pr o j e cts do wn 
f r o m the  po te nti al  te mpe r atur e  at the  sur f ace .   

 

 

 

 

 

 

 

 



 

Tabl e  1.  Lati tude  and l o ngi tude  (de ci mal  de gr e e ) f o r  ki mbe r l i te s f r o m the  Thur man 
Ki mbe rl i te  Fi e l d.  Xe no l i th LAB fo r the  Fabi e nne  and Wi nsto n pi pe s are  to  be  take n fro m yo ur 
pal e o ge o the r m mo de l s.  The  Xe no l i th LAB fo r  Mi a,  Ze d and Vi nce nt pi pe s co me  f r o m 
pre vi o usl y publ i she d e sti mate s. De te rmi ne  the  pre se nt day LAB at the  co rre ct l ati tude  and 
l o ngi tude  fo r  e ach o f the  pi pe s by usi ng the  se i smi c LAB e sti mate s re po rte d i n SHEET 3.  

 

Pi pe  name  Lati tude  Lo ngi tude  Xe no l i th LAB Pr e se nt Day LAB 
Wi nsto n - 25. 8 140. 0   

Fabi e nne  - 24. 4 136. 3   
Mi a - 24. 7 137. 5 183  
Ze d - 24. 9 138. 1 173  

Vi nce nt - 25. 1 137. 8 170  
 


