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.9!$)%!2()3.$7F.3!@#-0($.D.=,)!23!$)%!P.D%-!#63473(%!<.-17$2.3"!+)%*%!$-7(H*!7-%!7--735%4!
23$.!)634-%4*!.9!$-7(HD7:*!23$%-,-%$%4!7*!)7&235!/%%3!174%!/:!7!5-%57-2.6*8!1.3.$7F.3.12(!
,.,607$2.3! .9! :%7-0235! $.! 7460$8! ,-212$2&%8! $%$736-73! $)%-.,.4*"! +.! /%$$%-! 634%-*$734! $)%!
.3$.5%3%$2(! 734! /%)7&2.6-70! 21,02(7$2.3*! .9! $)%*%! 2()32$%*8! $)%! $-7(H*! .9! %F$73$! %16*!
TK-.0#%,)* 3.C#('.$$#3=%#(X! )7&%! /%%3! *$642%4"! K*! %16*! 17H%! $)%-.,.4Y02H%8! $-247($:0!
9..$,-23$*8!7-%!5-%57-2.6*8!)7&%!,-%(.(270!:.6358!734!%F)2/2$!,7-%3$70!(7-%8!$)%:!7-%!%F(%00%3$!
1.4%-3!7370.56%*! 9.-!*$64:235!5-.D$)!734!(.11632$:!4:3712(*!.9!*1700Y! $.!1%4261Y*2L%4!
(7-32&.-.6*!423.*76-*8!7*!D%00!7*! $-7(H!9.-17$2.3!T;20738!>??@e!C-%2$)76,$!("*#$"8!>??@/X"!C:!
(.00%($235! 2()3.0.52(70! 47$7! 9-.1! %16*! .9! &7-2.6*! 75%*8! 5-.D$)! (6-&%*! 9.-! 9..$,-23$*! (73! /%!
4%&%0.,%4!734!(.1,7-%4!$.!,-%&2.6*0:!%*$7/02*)%4!5-.D$)!-7$%*!9.-!423.*76-*!T'-2(H*.3!("*#$"8!
>??bX"! C:! 23$%5-7$235! $)%*%! (6-&%*8! $)%! 7,,-.F217$%! 75%*! .9! $)%-.,.4*! -%,-%*%3$%4! .30:! /:!
$)%2-! 9..$,-23$*! (73! /%! 239%--%4"! =3! 7442$2.38! $)%! ./*%-&7$2.3*! .9! %16! 7($2&2$2%*! 734! $)%!
7**.(27$%4! $-7(H*! ,-.&24%! &7067/0%! 239.-17$2.3! $.! $)%! 634%-*$734235! .9! $)%! /%)7&2.6-*!
,-%*%-&%4!23!$)%!2()3.0.52(70!-%(.-4!.9!/2,%470!423.*76-*"!

!
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:'0')7(.&,.1-$12$6%#7%,'"#)*&'4%)..$QL.-1)%5(.%=$*+'(1&10%S$%-0$.,)$.3&<.7%,.1-)$
21($,+'(1&10$'/1<5,.1-$%-0$&+F<14'-F$

#$%,)%3!P"!C-6*7$$% 8!O.5%-!C"!a"!C%3*.3 !734!#$%,)%3!B6$$ !
8),DD.-"(=*;7*[.3()AY(3$(%5'*/(0.-%#$*Y,3=>!

K(D#-"0(3"*.:*V#-"'*!&%(3&()1*E3%C(-)%"7*.:*2-%)".$1*?%$$)*/(0.-%#$*2,%$=%351*g,((3)*Z.#=1*
2-%)".$*2!P*GZ[1*EF*8;-,)#""(<,&'%&#5.9(=,>*
K(D#-"0(3"*.:*V#-"'*!&%(3&()1*E3%C(-)%"7*.:*@#0;-%=5(1*K.43%35*!"-(("1*@#0;-%=5(*@2Q*
_Vg1*EF*8-;;QU<&#09#&9,X>*
+#",-#$*B%)".-7*/,)(,01*@-.04($$*Z.#=1*N.3=.3*!?U*H2K1*EF*
K%3.)#,-*M)$(*/,)(,01*@,$C(-*^#-#=(1*!#3=.43*^L_W*PgR1*EF*
8!"(D'(39B,""<%.495.C9,X>*

!
+(.C(3#".-* )#$(-%%! T_23.*76-27j! +)%-.,.47X! 2*! $)%! 1.*$! (.1,0%$%! 07-5%! $)%-.,.4! H3.D3!

9-.1!'6-.,%!/6$!)7*!.30:!/-2%90:!/%%3!4%*(-2/%4!23!$)%!02$%-7$6-%!TB6$$!("*#$"8!bcc@e!A72*)!("*
#$"8! >??bX"!B%-%!D%!,-%*%3$! 7! -%4%*(-2,$2.3!.9! $)%!).0.$:,%!734! -%9%--%4!*,%(21%3*! 9-.1!$)%!
'7-0:! I-%$7(%.6*! f%**%F! <.-17$2.3! Tf%704%3! E-.6,X! .9! $)%! =*0%! .9! f25)$8! D)2()! $.5%$)%-!
(.1,-2*%! 7,,-.F217$%0:! ]?n! .9! $)%! *H%0%$.3"! +(.C(3#".-! 2*! *).D3! $.! ,.**%**! 361%-.6*!
76$7,.1.-,)2%*8! 23(064235! 73! %307-5%4! 17F2007-:! 9%3%*$-78! 7! ,%5Y734Y*.(H%$! 7((%**.-:!
7-$2(607$2.3! /%$D%%3! $)%! ,-%17F2007! 734! 17F20078! 734! (6-&%4! 90735%*! %1%-5235! 9-.1! $)%!
L:57,.,):*%*! .9! ,.*$%-2.-! 4.-*70! &%-$%/-7%"! +(.C(3#".-! (0%7-0:! /%0.35*! $.! K00.*76-.24%78! 7!
(074%! .9! /7*70! $%$736-73! $)%-.,.4*! $)7$! 23(064%*! R$$.)#,-,)8! !%3-#D".-8! 734! $)%!
I7-()7-.4.3$.*76-247%8! 7! *6/5-.6,! $)7$! (.3$723*! *.1%! .9! $)%! 07-5%*$! H3.D3! $)%-.,.4*"!
R):0.5%3%$2(!7370:*2*! 9234*!+(.C(3#".-!7*! $)%!/7*70Y1.*$!1%1/%-!.9!I7-()7-.4.3$.*76-247%8!
7! ,.*2$2.3! *6,,.-$%4! /:! 361%-.6*! *:37,.1.-,)2%*8! 23(064235! (71%007$%! (%-&2(70! &%-$%/-7%8!
4%$720*! .9! $)%! ,0%6-.(.%0*! 23! (%-&2(70! 734! 4.-*70! &%-$%/-7%8! 7! ):,%-$-.,)2%4! ,6/2(! /..$8! 73!
73$%-2.-0:Y%F,734%4! 2*()270! /..$8! 7! 4.-*700:Y23(023%4! 9%1.-70! )%748! 734! 7! ):,%-$-.,)2%4!
1%4270!1700%.06*!.9! $)%! $2/27"!+)2*!,07(%1%3$!*655%*$*! $)7$!/7*70!(7-()7-.4.3$.*76-24*!D%-%!
(.1,.3%3$*! .9! '6-.,%73! 97637*! /%9.-%! /%(.1235! -%*$-2($%4! $.! E.34D737! 07$%-! 23! $)%2-!
%&.06$2.3"! K442$2.3700:8! ()7-7($%-! 7(J62*2$2.3! ,7$$%-3*! 2342(7$%! $)7$! 07-5%! /.4:! *2L%! 734! $)%!
)25)0:! 7,.1.-,)2(! *H600! .9! 4%-2&%4! (7-()7-.4.3$.*76-24*! %&.0&%4! 79$%-! ()735%*! $.! $)%!7F270!
734! 7,,%342(607-! *H%0%$.3"! +)%*%! ()735%*! 23(064%! 73! 23(-%7*%! 23! 7F270! ,3%617$2(2$:! 734!
70$%-7$2.3*!23!021/!7-$2(607$2.38!D)2()!(0%7-0:!D%-%!3.$!7!42-%($!-%*,.3*%!$.!$)%!07-5%!/.4:!*2L%!
.9! 4%-2&%4! (7-()7-.4.3$.*76-24*! 7*! 4%1.3*$-7$%4! /:! $)%2-! ,-%*%3(%! 23! $)%! 16()! *1700%-!
+(.C(3#".-"!

!

*+'$7'(%,1&).%-$0.-1)%5($+&.""'/#&'()(&$.-$!15,+'%),$O).%$=$%$('/.'H$12$1<0$%-0$
-'H$2.-0)$

'-2(!C699%$76$ 8!V7-7&64)!#6$%%$).-3 !734!#7*24).-3![)73*6/)7 !

@+Z!*8E/Z*PH_P1*N#;.-#".%-(*=(*6i.$.5%(*=(*$JV&.$(*+.-0#$(*!,Di-%(,-(>1*GW*&.,-*=,*
N%i5#"1*UHIG_*^#-%)1*Y-#3&(*8(-%&9;,::("#,"<4#3#=..9:->*
Y.))%$*Z()(#-&'*#3=*/,)(,0*K%C%)%.31*2,-(#,*.:*6(.$.5%&#$*!,-C(71*K(D#-"0(3"*.:*/%3(-#$*
Z().,-&()1*Z#0#*hM*Z.#=1*2#35X.X*GIfII1*O'#%$#3=9*

!
+)%! %7-0:! (%-7$.,*273! 423.*76-! ^)%""#&.)#,-,)! 2*! D24%*,-%74! 23! $)%! '7-0:! I-%$7(%.6*! .9!

(%3$-70! 734! 3.-$)%-3! K*278! 9-.1! #2/%-27! $.! ;.35.027! 734! 3.-$)%-3! I)237"! =$*! .((6--%3(%! 23!
#.6$)%7*$!K*27!D7*!92-*$!-%,.-$%4!23!bcdc8!D)%3!$)%!42*(.&%-:!.9!73!6,,%-!734!7!0.D%-!Z7D!23!
$)%! [).H! [-67$! <.-17$2.3! TK,$273X!.9!3.-$)%7*$%-3!+)720734!D7*!733.63(%4"!+)7$!17$%-270!
D7*! 4%*(-2/%4! 7*! 7! 3%D! *,%(2%*! .9!^)%""#&.)#,-,)8!^9* )#""#7#-#X%8! 23! bcc>"! K0$).65)! 4.6/$*!
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7/.6$! $)2*! 5%3%-2(! 24%3$292(7$2.3! )7&%! /%%3! %F,-%**%48! $)%! +)72! *,%(21%3*! *).D! 42*$23($2&%!
()7-7($%-*!.9!^)%""#&.)#,-,)! TC699%$76$! 734!#6$%%$).-38!>??>X"!;.-%!17$%-2708!(.392-1235!$)%!
.((6--%3(%! .9! ^)%""#&.)#,-,)! 23! $)%! [).H! [-67$! <.-17$2.38! )7*! -%(%3$0:! /%%3! 9.634! 23!
+)7207348!734!$)%!5%36*!2*!70*.!,-%*%3$!23!7!9.-17$2.3!.9!%J62&70%3$!75%!23!P7.*"!=3!3.-$)%-3!
734! (%3$-70! K*278! ^)%""#&.)#,-,)! 2*! .9$%3! &%-:! 7/63473$! 23! 9.-17$2.3*! -735235! 23! 75%! 9-.1!
B76$%-2&273! $.! K0/273! TP6(7*8! >??@e! K&%-273.&! ("* #$98! >??@X"! =$! *%%1*! $.! /%! 0%**! 9-%J6%3$! 23!
#.6$)%7*$! K*278! 734! 3.$! $.! /%! ,-%*%3$! $)%-%! /%9.-%! $)%! K,$273"! +)2*! 4299%-%3$! ,7$$%-3! .9!
*$-7$25-7,)2(!42*$-2/6$2.3!17:!/%!$)%!-%*60$!.9!7!,%-2.4!.9!-%07$2&%!2*.07$2.3!.9!#.6$)%7*$!K*273!
$%--%*$-270!&%-$%/-7$%!97637*!46-235!,7-$!.9!$)%!'7-0:!I-%$7(%.6*8!D)2()!2*!*655%*$%4!/:!&7-2.6*!
023%*! .9! 976370! %&24%3(%! T23(064235! $)%! 7,,7-%3$! 07(H! .9! .-32$)2*()273*! 23! $)%! oB76$%-2&273Y
C7--%1273! #7.! [)67! <.-17$2.3X"!^)%""#&.)#,-,)! 17:! )7&%! -%7()%4! #.6$)%7*$! K*278! $.5%$)%-!
D2$)! .$)%-! .-32$)2*()273*! T23(064235! %7-0:! )74-.*76-.24*X8! .30:! 7$! $)%! %34! .9! $)2*! ,%-2.4! .9!
2*.07$2.38!$)%!(76*%*!.9!D)2()!-%1723!63(%-$723"!

!

"%<%'1'-/.(1-3'-,%<$71-,(1<)$1-$,+'$0.),(.?5,.1-$12$#(',%7'15)$+'(?./1(15)$
0.-1)%5()$

O2()7-4!a"!C6$0%- 8!R760!;"!C7--%$$ 8!R760![%3-2(H !734!;70(.01!E"!R%33 !

K(D#-"0(3"*.:*^#$#(.3".$.571*O'(*+#",-#$*B%)".-7*/,)(,01*@-.04($$*Z.#=1*N.3=.3*!?U*
H2K1*EF*8Z92,"$(-<3'09#&9,X>*
K(D#-"0(3"*.:*2."#371*O'(*+#",-#$*B%)".-7*/,)(,01*@-.04($$*Z.#=1*N.3=.3*!?U*H2K1*EF*

!
;.*$! 7$$%1,$*! $.! 7**%**! ,707%.%3&2-.31%3$70! ,-%9%-%3(%*! 9.-! 423.*76-*! )7&%! 7**%**%4!

42*$-2/6$2.3!D2$)23!7!*2350%!9.-17$2.3"!B%-%!D%!6*%!7!50./70!-%07$2.370!47$7/7*%!.9!I-%$7(%.6*!
)%-/2&.-.6*! 423.*76-! .((6--%3(%*! $.! $%*$! ):,.$)%*%*! .9! /-.74! %3&2-.31%3$70! ,-%9%-%3(%*! 7$!
$)%! 0%&%0! .9! *6,-7*,%(292(! (074%*"! +)2*! 47$7/7*%! 2*! ,7-$! .9! 7! /-.74%-! ,-.Z%($! .3! I-%$7(%.6*!
423.*76-! 734! ,073$! 42*$-2/6$2.3e! (6--%3$0:! 2$! (.3$723*!5%.5-7,)2(8! $7F.3.12(8! 5%.0.52(70! 734!
,707%.%3&2-.31%3$70! 47$7! 9.-! ("dW??! 423.*76-! 734! ,073$! .((6--%3(%*! 7$! b]W?! 0.(702$2%*"!+)%!
(6--%3$! 7370:*%*!6$202*%4!7!J6%-:!(.3$723235! $)%!423.*76-!.((6--%3(%*! Tb]c?X! 734!7**.(27$%4!
%3&2-.31%3$! 734! $7F.3.12(! 239.-17$2.3"! +)%! 4%$720%4! %3&2-.31%3$70! 47$7! D7*! *21,0292%4!
23$.!/-.74!4%,.*2$2.370!(7$%5.-2%*!.9!17-23%!T@n!.9!0.(702$2%*X8!(.7*$70!Tb>nX8!$%--%*$-270!T]WnX!
734! 63H3.D3U71/256.6*! T]nX"! I)2Y*J67-%4! $%*$*! D%-%! 6*%4! $.! $%*$! *,%(292(! ):,.$)%*%*! .9!
7**.(27$2.3*"!

K! *253292(73$! ,.*2$2&%! 7**.(27$2.3! D7*! 9.634! /%$D%%3! A.4.*76-247%! 734! 17-23%!
4%,.*2$2.370! %3&2-.31%3$*! T,p?"??WXe! /:! (.3$-7*$8! $)%2-! *2*$%-Y(074%! K3H:0.*76-247%! 7-%!
,.*2$2&%0:! 7**.(27$%4! D2$)! $%--%*$-270! %3&2-.31%3$*! T,p?"?WX"! +)%! .&%--%,-%*%3$7$2.3! .9!
3.4.*76-24! *,%(21%3*! 23! 17-23%! %3&2-.31%3$*! *655%*$*! $)7$! $)%:! .((6,2%4! 7! /-.74%-!
%3&2-.31%3$70! -735%8! 23(064235! (.7*$70! 7-%7*8! $)73! 424! 73H:0.*76-24*! TI..1/*! 734! _%1q-q8!
bcc@X"!B74-.*76-24*!7-%!.&%--%,-%*%3$%4!-%07$2&%!$.!.$)%-!)%-/2&.-%*!23!17-23%!%3&2-.31%3$*!
T,p?"??bX8! (.3*2*$%3$! D2$)! *655%*$2.3*! $)7$! $)%:! ,-%9%--%4! (.7*$70! ,0723! %3&2-.31%3$*"!
B.D%&%-8! %F2*$235! %&24%3(%! 4.%*! 3.$! *6,,.-$! $)%! ):,.$)%*2*! $)7$! )74-.*76-23%! )74-.*76-*!
D%-%! 1.-%! 7/63473$! 23! 17-23%! *%421%3$*! $)73! 071/%.*76-23%*! TB.-3%-8! bc]cX"! C.$)!
(%-7$.,*273*! 734! ,7():(%,)70.*76-*! *).D! ,.*2$2&%! 7**.(27$2.3*! T,p?"??WX! D2$)! $%--%*$-270!
%3&2-.31%3$*8! *6,,.-$235! 23$%-,-%$7$2.3*! .9! 230734! %3&2-.31%3$70! ,-%9%-%3(%*"! i6-! -%*60$*!
,-.&24%! J673$2$7$2&%! *6,,.-$! 9.-! ,-%&2.6*! J6702$7$2&%! ):,.$)%*%*! .9! ,707%.%3&2-.31%3$70!
,-%9%-%3(%*8!%1,)7*2*235!$)%!,.$%3$270!.9!07-5%!47$7/7*%*!23!/-.74!,707%.%(.0.52(70!7370:*%*"!

!
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*+'$71-,(.?5,.1-$12$&<%710'(3)$,1$15($5-0'(),%-0.-4$12$,+'$1-,14'-F$%-0$
'/1<5,.1-$12$'%(<F$4-%,+1),13')$

O./%-$!["!I7-- 8!l%-237!a.)73*.3 8!K0%F!O2$()2% 8!B%-&q!P%02r&-% !734!_732%0!E.6Z%$ !

K(D#-"0(3"*.:*2%.$.5%&#$*!&%(3&()1*M-C%3(*B#$$1*L'%.*E3%C(-)%"71*R"'(3)1*LB*fHUIG1*E!R*
8&#---G<.'%.9(=,>*
*K(D#-"0(3"*.:*^#$#(.3".$.571*O'(*+#",-#$*B%)".-7*/,)(,01*@-.04($$*Z.#=1*N.3=.3*!?U*
H2K1*EF*8b9j.'#3).3<3'09#&9,X>*
R,)"-#$%#3*/,)(,01*W*@.$$(5(*!"-(("1*!7=3(71*+!?1QIGI1*R,)"-#$%#*
8#$(]9-%"&'%(<#,)"0,)95.C9#,>*
^#$i.;%.=%C(-)%"i1*E/Z*HGf_1*KiD#-"(0(3"*B%)".%-(*=(*$#*O(--(1*/,)i,0*+#"%.3#$*
=kB%)".%-(*+#",-($$(1*P1*-,(*2,::.31*UHIIH*^#-%)1*Y-#3&(*8$($%(C-(<03'39:->

H*^#$i.;%.=%C(-)%"i1*E/Z*HGf_1*KiD#-"(0(3"*B%)".%-(*=(*$#*O(--(1*/,)i,0*+#"%.3#$*
=kB%)".%-(*+#",-($$(1*P1*-,(*2,::.31*UHIIH*^#-%)1*Y-#3&(*85.,j("<03'39:->*

!
R07(.4%-1*8!7*!$)%!.6$5-.6,!$.!-%1723235!537$).*$.1%*8!7-%!(-2$2(70!$.!.6-!634%-*$734235!

.9!$)%!,.07-2$:!.9!()7-7($%-!*$7$%!$-73*2$2.3*!D2$)23!/7*70!().34-2()$):73*!734!.*$%2()$):73*"!
<.-! %F71,0%8! $)%:! 4.(61%3$! $)%! ,.07-2$:! .9! ,%($.-70! 923! ()7-7($%-*8! $)6*! $)%! ,0%*2.1.-,)2(!
*$7$%! (.3*2*$*! .9! 7! *2350%! ,-.F2170! %0%1%3$! D2$)! 7! 37--.D! 7$$7()1%3$! $.! $)%! 52-40%"! +)%!
%&.06$2.3! .9! %F$73$! (.342$2.3*! -%,-%*%3$*! $)%! /-%7H6,! 734U.-! &7-27/0%! 0.**! D2$)23! $)2*!
,-.F2170!%0%1%3$"!

_%&%0.,1%3$! .9! $)%! 537$).*$.1%! 3%6-.(-73261! 23(064%*! $)%! .-2523! 734! 96*2.3! .9! $)%!
.((2,6$!734!$-7/%(607%!$.!$)%!,-212$2&%!&%-$%/-7$%!/-723(7*%8!%&24%3(%4!/:!$)%!73$%-2.-!92**6-%!
71.35! ,07(.4%-1*! 734! $)%! .$2(Y.((2,2$70! 92**6-%! 23! ().34-2()$):73*! 734! $%0%.*$.1%*"!
R07(.4%-1*! -%$723! ,0%*2.1.-,)2(! *).-$! $-7/%(607%! D2$)! $)%! ,707$.J674-7$%! 7-$2(607$235! D2$)!
$)%!,7-7().-470*"!

<6*2.3!71.35!73$%-2.-!&%-$%/-7%!$.!9.-1!7!*:37-(670!23!,07(.4%-1*!1212(*!$)%!737$.12(70!
$-73*9.-17$2.3*!7**.(27$%4!D2$)!12*%F,-%**2.3!.9!*%51%3$Y-%07$%4!5%3%*!23!12(%!734!)6173*"!
+)6*8! .3%! 5-.6,G*! 170747,$2&%! 12*%F,-%**2.3! 17:! /%! $)%! *.6-(%! .9! 73! 747,$2&%! ()735%! 23!
.$)%-!$7F7!D)%-%!7!*:37-(670!2*!9.634"!

E..4-2()! *655%*$%4! 7! ,72-%4! 734! 3%6-70! (-%*$! .-2523! 9.-! /7*2/-73()270! %0%1%3$*! .9! $)%!
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K:-*)2-%! 734! P737-H*)2-%! 23! $)%! 07$%! bd??N*8! /6$! 2$! D7*! 3.$! 63$20! #$73! f..4N*! 42*(.&%-2%*!
Tf..48!bcd>X! $)7$! -%,.-$*! )25)025)$%4! $)%! J6702$:! .9! ().34-2()$):73*! 9-.1! $)%! ;73*%!C6-3!
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h#K! TP634!734!R.,0238!bcccX"!B.D%&%-8!D)20%!C%7-!E60()! 9.**20! 92*)%*! $%34! $.!/%! 0%**!D%00!
,-%*%-&%4! $)73! $)%2-! #(.$$2*)! (.63$%-,7-$*8! 23! $%-1*! .9! $7F.3.12(! 734! 1.-,).0.52(70!
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*+%.<%-0$5).-4$&+%)'$71-,(%),$XA(%F$)F-7+(1,(1-$3.7(1,1314(%&+F$

V23(%3$!<%-3734%L !R760!+799.-%76 !734!'-2(!C699%$76$ !

V,-.D(#3*!73&'-."-.3*Z#=%#"%.3*Y#&%$%"71*W*-,(*B.-.4%"b*2^*QQI1*_PIfW*6-(3.;$(*@(=(]1*
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-..98! 3%6-.(-732618! Z7D*8! ):.24! 734! /-73()270! 7-()%*8! .,%-(60.5607-! *%-2%*8! 734! *).604%-!
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+)%*%! 4299%-%3(%*! 23! 4%&%0.,1%3$70! 1.4607-2$:! 17:! -%07$%! $.! 4299%-%3(%*! 23! 1.-,).0.52(70!
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17342/607-!7350%!TK%&(-.)8!Z'%3.&(-.)X8!7!4%%,!17342/607-!/.4:!T@(-#"."'(-%,0X8!734!7!)25)!
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(.1,7-%*!4%&%0.,1%3$70!,7$$%-3*"!

!



SVPCA Papers$

 b@

O$-'%(<F$713&<','$'<%)31)%5($2(13$,+'$U%,'$#(',%7'15)$D'%(&%H$81(3%,.1-$12$
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K-7.)#,-,)* $("".4C.-;(&X%! /%0.35*! $.! $)%! /7*70! 25673.4.3$27! TA.-1738! >??`X! 734! D7*!
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4299%-%3$!1%$).4*!T23(064235!*$7$2*$2(*8!1.-,).0.52(70!(.1,7-2*.3!734!)2*$.0.5:X!7-%!7,,02%4!
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$).65)!$)%!/%*$YH3.D3!%F71,0%!T$)7$!.9!$)%!$-2*$2().,$%-24!V,)"'(3.D"(-.3e!a7-&2H8!bcW`X!)7*!
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%F71,0%8! %F,%-21%3$70! 73$%-2.-! 12*%F,-%**2.3! .9! B.]=f! 23! $)%! 1.6*%! &%-$%/-70! (.0613!
-%*60$*!23!$)%!.((2,2$70!-%52.3!.9!$)%!*H600!-%*%1/0235!$)%!73$%-2.-!(%-&2(70!&%-$%/-7%!TP69H23!("*
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O).170%.*76-247%"! +)%! -%*60$*! .9! $)%! (0742*$2(! 7370:*2*! 2342(7$%! $)7$! Z'.0#$(.)#,-,)! 92$*!
D2$)23! 7! 1.3.,):0%$2(! -).170%.*76-24! (074%8! 734! *6,,.-$*! $D.! .$)%-! 1.3.,):0%$2(! (074%*8!
R02.*76-247%!734!P%,$.(0%24247%"!

!

T.-'3%,.7$71-),(%.-,)$1-$,+'$('71-),(57,.1-$12$0.-1)%5($4%.,)$
[%3$!K"!#$%&%3*!734!'-2(!_"!f200*!

K(D#-"0(3"*.:*@.0D,"(-*#3=*M3:.-0#"%.3*!&%(3&(1*K()&',"()*B#$$1*E3%C(-)%"7*.:*L-(5.31*
V,5(3(*LZ*aUfI_1*E!R*8X(3"<&)9,.-(5.39(=,c*(-%&<&)9,.-(5.39(=,>*

!
O%(.3*$-6($2.3*! .9! 423.*76-! 0.(.1.$2.3! 17:! 4-7D! .3! 160$2,0%! *.6-(%*! .9! %&24%3(%8!

23(064235! %*$217$%*! .9! 021/! ,.*$6-%8! Z.23$! -735%*! .9! 1.$2.38! 16*(0%! 023%*! .9! 7($2.3! 734!
1.1%3$*8! 23%-$270!,-.,%-$2%*!.9!/.4:!,7-$*8! 734!%*$217$%*!.9!1%$7/.02(!(.*$"!!R-%*61235! $)7$!
$)%!*H%0%$70!734!16*(607-!*:*$%1*!D.-H!23!(.3(%-$!$.!7()2%&%!H23%17$2(700:!734!4:3712(700:!
%992(2%3$! 0.(.1.$2.38! $.! D)7$! %F$%3$! 125)$! $)%! H23%17$2(*! .9! $)%! 7,,%342(607-! *H%0%$.3! 23!
2*.07$2.3! -%&%70! 73! %992(2%3$! 572$o!! +.D7-4*! $)7$! %348! 421%3*2.3700:! 734! 1.-,).0.52(700:!
7((6-7$%! *H%0%$70! 1.4%0*! D%-%! (-%7$%4! .9! 423.*76-*! T9-.1! 7! &7-2%$:! .9! *.6-(%*! 23(064235!
4252$2L7$2.3X!734!Z.23$!-735%!.9!1.$2.3!%*$217$%4!734!-%,-%*%3$%4"!

E%3%$2(! K05.-2$)1*! TEKX! $)7$! Q-%D7-4G! ,7-$2(607-! ./*%-&7/0%*! T%"5"8! 9.-D7-4! $-7&%0X! 734!
,%3702L%!.$)%-*! T%"5"8!1%$7/.02(!(.*$X!)7&%!/%%3!6*%4!*6((%**9600:!$.!*:3$)%*2L%!572$*! T#%00%-*!
("*#$"8!>??`X"!+)%*%!7,,02(7$2.3*!.9!EK!-%0:!.3!,):*2(70!*21607$2.3!T$.!1.4%0!16*(0%!1.1%3$*!
734! 23%-$270! 734! 5-7&2$7$2.370! 9.-(%*X"!!_2*$23($! 9-.1! $)%*%! 7,,-.7()%*8! D%! 6*%!EK! $.! %&.0&%!
,6-%0:!H23%17$2(!*.06$2.3*8!D)2()!7-%!$)%3!(.1,7-%4!D2$)!572$*!./*%-&%4!D2$)!%F$73$!732170*!
734!7*!4%-2&%4!/:!.$)%-!1%$).4*"!

!

R5)7<.-4$.-$1-$&<%710'(3)$
[7$%!+-237Z*$2( 8!I7-237!;7-*)700 8!a.)3!P.35 !734![7$!C292%04!

!&'..$*.:*V#-"'*#3=*6(.5-#D'%&#$*!&%(3&()1*E3%C(-)%"7*.:*?()"(-3*R,)"-#$%#1*^(-"'1*?()"(-3*
R,)"-#$%#*WIIa1*R,)"-#$%#*8X"-%3#j)<&7$$(3(9,4#9(=,9#,>*
*K(D"9*V#-"'*#3=*^$#3("#-7*!&%(3&()1*?()"(-3*R,)"-#$%#3*/,)(,01*N.&X(=*2#5*fa1*
?($)'D..$1*?()"(-3*R,)"-#$%#1*R,)"-#$%#1*WPaW*
/,)(,0*h%&".-%#1*^L*2.]*WWW1*/($;.,-3(1*h%&".-%#*_IIG1*R,)"-#$%#*
1*!&'..$*.:*V#-"'*#3=*/#-%3(*!&%(3&()1*R,)"-#$%#3*+#"%.3#$*E3%C(-)%"71*@#3;(--#1*R9@9O9*
IQII1*R,)"-#$%#*8j$.35<0,)(,09C%&95.C9#,>*

!
R-%*%-&7$2.3!.9!*.9$!$2**6%!2*!7!-7-%!,)%3.1%3.3!23!_%&.3273!&%-$%/-7$%*!734!70$).65)!$)%!

E.5.!<.-17$2.3!T<-7*3273X8!I733235!C7*238!f%*$%-3!K6*$-7027!2*!D%00!H3.D3!9.-!$)%!%FJ62*2$%!
,-%*%-&7$2.3!.9! 2$*! 9.**20! 92*)! 97637!7*! $)-%%Y421%3*2.370!.-252370!/.3%! 23! 021%*$.3%!3.460%*!
TK)0/%-5! bcdcX! 07/20%! $2**6%*! 7-%! 63(.11.3"! i30:! .3%! 7-$)-.42-%! V#)"0#3.)"(,)* &#$$%#)D%)!
_%332*YC-:73! bcd]! )7*! /%%3! -%(.&%-%4! D)%-%! 16*(0%! 12(-.*$-6($6-%! 2*! ,-%*%-&%4! 7*!
,).*,)7$2*%4! $2**6%! (.1,-2*235! *$-27$%4! 16*(0%! 92/-%*! 734! 3%-&%! %34235*8! D2$)! ,.**2/0%!
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7**.(27$%4!/0..4!(7,2007-2%*!T+-237Z*$2(!("*#$98!>??]X"!=3!$)%!7/4.12370!-%52.3!.9!$)%!7-$)-.42-%!
M3&%).)&,",0* -%"&'%(%! _%332*! 734! ;20%*8! bcdb! 734! 70.35! $)%! 4.-*70! 17-523! .9! $)%! /.4:! 23!
R,)"-.D"7&".=,)* 5#-=%3(-%*P.35! bcc]!16*(0%! *%,$78!D)2()! *%,7-7$%! $)%!16*(0%! *%51%3$*8! 7-%!
24%3$292%4!734!$)%!21,-%**2.3*!.9!16*(0%!92/-%*!7-%!./*%-&%4!/%$D%%3!$)%1!T+-237Z*$2(!("*#$91*!
>??]X"!

<6-$)%-! (.00%($235! )7*! :2%04%4! 7442$2.370! *,%(21%3*! 23! D)2()! *.9$! $2**6%! 737$.1:! 2*!
-%&%70%4"! +)%! 16*(0%*! (.33%($235! $)%! )%74! 734! $).-7(2(! *)2%04*! 7-%! 24%3$292%4! 23! 7! 3%D!
*,%(21%3! .9! M9* -%"&'%(%! 734! -%1373$*! .9! $)%! 7/4.12370! 16*(0%*! *).D! %F(%,$2.3708! $)-%%Y
421%3*2.370!,-%*%-&7$2.3"!=3!7442$2.38!$)%!4%-170!(.&%-235!.9!$)%!$720!)7*!70*.!/%%3!,-%*%-&%4"!
+)%!-%70!(.3$-2/6$2.3!.9! 239.-17$2.3!9-.1!%F(%,$2.370!*.9$Y$2**6%!,-%*%-&7$2.3!2*! 23!9200235Y23!
$)%!1.-,).0.52(70!57,!0%9$!/:!*H%0%$70!9.**20*"!

!

85(,+'($'/.0'-7'$21($%$?(1%0$21('H.-4$.-$&,'(1)%5()$
_7&24!;"!h3D23 8!;7$$)%D!f20H23*.3 8!Pv!a635()735 !734!A7$702%!C7H)6-237 !

*K(D"9*.:*/,)(,0*!",=%()1*E3%C(-)%"7*.:*N(%&()"(-1*GI_AGIH*^-%3&())*Z.#=*V#)"1*N(%&()"(-1*
NVG*QN61*EF*8=0,G<$(9#&9,X>*
*K(D"9*.:*d..$.571*E3%C(-)%"7*.:*@#0;-%=5(1*K.43%35*!"-(("1*@#0;-%=5(1*@2Q*_V[1*EF*
80"4QG<&#09#&9,X>*
*M3)"%","(*.:*6(.$.571*@'%3()(*R&#=(07*.:*6(.$.5%&#$*!&%(3&()1*2(%j%35*GIII_U1*@'%3#*
8$,j&QIIP<GQW9&.0>*
*/,)(,0*:m-*+#",-X,3=(1*B,0;.$="*E3%C(-)%"l"*b,*2(-$%31*M3C#$%=(3)"-#))(*f_1*2(-$%3*
GIGGH1*6(-0#37*83#"S,34%3<7#'..9&.0>*

!
+-742$2.3700:8!,$%-.*76-*!)7&%!/%%3!-%(.3*$-6($%4!D2$)!7!37--.D!9.-%D235!(.3*2*$235!.9!7!

,-.,7$75261!$)7$!%F$%34%4!9-.1!$)%!*).604%-!$.!$)%!D-2*$!734!*6,,.-$%4!70.35!$)%!42*$70!,7-$!
.9! 2$*! 0%74235!%45%!/:!$)%!1%42700:Y42-%($%4!,$%-.24"!#%&%-70!76$).-*!)7&%!7-56%4!9.-!7!/-.74!
9.-%D235! D2$)! 7! ,-.,7$75261! $)7$! *$-%$()%4! 9-.1! $)%! *).604%-! $.! $)%! /7*%! .9! $)%! 4252$*! 734!
D)2()! D7*! 1732,607$%4! /:! 7! 9.-D7-4Y42-%($%4! ,$%-.248! /6$! $)2*! 2*! )25)0:! (.3$-.&%-*270! 734!
*$200!D24%0:!4.6/$%4"!K%-.4:3712(!7370:*%*8!.*$%.0.52(70!734!7-$)-.0.52(70!4%$720*!*6,,.-$!$)%!
/-.74! 9.-%D235! 1.4%08! /6$! $)2*! %&24%3(%! )7*! 3.$! ,-.&%3! 4%(2*2&%! Tf20H23*.3! ("* #$"8! >??@e!
f20H23*.38!>??]X"!

B%-%! D%! 4%*(-2/%! 3%D! 17$%-270! .9! $)%! h,,%-! a6-7**2(! 736-.537$)24! [('.$.D"(-,)*
3%35&'(35(3)%)! 23! /.$)! 9.-%021/*! .9! D)2()! $)%!,-.,7$75261! 2*! 7**.(27$%4!D2$)!73!73$%-2.-0:!
42-%($%4! ,$%-.24! 734! (73! /%! (0%7-0:! $-7(%4! 9-.1! $)%! *).604%-! -%52.3! $.! $)%!42*$70! %34!.9! $)%!
1%$7(7-,6*"!+).65)!0%**!D%00!,-%*%-&%48!7!*21207-!7--735%1%3$!2*!./*%-&%4!23!$)%!).0.$:,%!.9!
[9* 3%35&'(35(3)%)8! Z'#0D'.-'73&',)* 0,(3)"(-%! T$)%! l2$$%0! D235X! 734! 7! /7*70! 7L)47-().24!
T#;A[! SdS?! RKPX"! =3! 7442$2.38! 1.-,).1%$-2(! 7370:*2*! .9! Sd! *,%(2%*! .9! ,$%-.*76-8!
-%,-%*%3$235! b@! 971202%*! 734! 7! *2L%! -735%! .9! ?"`Y]"?! 1%$-%*! 23! D235*,738! -%&%70*! 7! *$-.35!
(.--%07$2.3! T->! p! ?"cbX! /%$D%%3! $)%! 0%35$)! .9! $)%! ,$%-.24! 734! $)%! D235Y1%$7(7-,70"! +)2*! 2*!
(.3*2*$%3$!D2$)!7!/-.74!9.-%D235!1.4%08!23!D)2()!$)%!-%J62-%1%3$!9.-!7!0%74235!%45%!,-.920%!
9-%%!.9!*)7-,!4%90%($2.3*!*$-.350:!(.3*$-723*!,$%-.24!0%35$)8!/6$!2*!0%**!%7*20:!%F,0723%4!/:!$)%!
37--.D!9.-%D235!1.4%0!D)%-%!$)%-%!2*!3.!42-%($!737$.12(70!.-!963($2.370!(.33%($2.3!/%$D%%3!
$)%!,$%-.24!734!$)%!D235Y1%$7(7-,70"!

!



SVPCA Papers$

 S?

C(0%4#5(&*D-',$&1.$%-0$.,)$?'%(.-4$1-$,+'$'/1<5,.1-$12$M%),$O).%-$)%5(1&10$
0.-1)%5()$

R760!h,()6-() !734!a%99-%:!K"!f20*.3 !

K(D"9*V#-"'*!&%(3&()1*E3%C(-)%"7*@.$$(5(*N.3=.31*6.4(-*!"-(("1*N.3=.31*?@GV*W2O1*EF*
8D9,D&',-&'<,&$9#&9,X>*
/,)(,0*.:*^#$(.3".$.57**#3=**K(D"9*6(.$.5%&#$*!&%(3&()1*E3%C(-)%"7*.:*/%&'%5#31*GGIa*
6(==()*Z.#=1*R33*R-;.-1*/M*fPGIaAGIUa1*E!R*84%$).3j#<,0%&'9(=,>*

!
V,'($.D,)! D7*! $)%! 92-*$! I)23%*%! 423.*76-! $.! /%! 371%4! Tf2173! bc>ce! O.1%-! bcW@X"! =$*!

%&.06$2.37-:!-%07$2.3*)2,*!7-%!(.3$-.&%-*270j!*.1%!D.-H%-*!,07(%!2$!.6$*24%!.9!A%.*76-.,.47e!
.$)%-*! *655%*$!V,'($.D,)! 2*! $)%! *2*$%-! 5-.6,! $.! $2$73.*76-*"! O%Y%F71237$2.3! .9! $)%! ).0.$:,2(!
734! -%9%--%4! 17$%-270! 23! h,,*7078! (.1/23%4! D2$)! ,):0.5%3%$2(! 7370:*2*8! 4%1.3*$-7$%*! $)7$!
V,'($.D,)! 2*! (0.*%0:! -%07$%4! $.! $2$73.*76-*!7((.-4235! $.!/.$)! $)%!h,()6-()!("*#$"! T>??`X!734!
f20*.3! T>??>X! (0742*$2(! 47$7! *%$*"! +-742$2.370! 734! (0742*$2(! (0721*! $)7$! V,'($.D,)8!
L0(%)#,-,)8! /#0(3&'%)#,-,)! 734! !',3.)#,-,)! 9.-1! 7! 1.3.,):0%$2(! Q'6)%0.,.4247%G!
%34%12(!$.!'7*$!K*27!7-%!3.$!*6,,.-$%4"!O%(%3$!42*(.&%-2%*!)23$!7$!$)%!%F2*$%3(%!.9!7!)2$)%-$.!
63-%(.532*%4!(074%!7$!$)%!/7*%!.9!$2$73.*76-*8!23(064235!V,'($.D,)!734!63371%4!9.-1*!/7*%4!
.3!$%%$)!9-.1!P27.3235!TC7--%$$!g!f7358!23!,-%**X!734!#,723!TI7364.!("*#$"8!>??>X"!+)%-%!17:!
)7&%!/%%3!7$! 0%7*$! $D.!-7427$2.3*!.9!&%-:! 0.35Y3%(H%4!*76-.,.4*! 23!'7*$!K*278!.-25237$235! 23!
$)%! ;2440%! a6-7**2(! TL0(%)#,-,)x/#0(3&'%)#,-,)X! 734! P7$%! a6-7**2(U'7-0:! I-%$7(%.6*!
TV,'($.D,)X8! D2$)! $)%! 07$$%-! 5-.6,! ,%-)7,*! 70*.! .((6--235! 23! '6-.,%"! A%D! 239.-17$2.3! .3!
V,'($.D,)! 734! -%07$%4! 9.-1*! :2%04*! 23*25)$*! 23$.! 1.-,).0.52(70! ()735%! 46-235! $)%! .-2523! .9!
$2$73.*76-*"! +)%! 07-5%! 361/%-! .9! /7*70! $2$73.*76-*! 9-.1! '7*$! K*27! )7*! /%%3! 23$%-,-%$%4! $.!
1%73! $)7$! $)2*! 7-%7! -%,-%*%3$*! $)%2-! Q(%3$-%! .9! .-2523G! Tw.6! ("* #$"8! >??SX"! B.D%&%-8! $)%!
$2$73.*76-! 9.**20! -%(.-48! (.1/23%4! D2$)! (0742*$2(! /2.5%.5-7,)2(! *$642%*8! 2342(7$%! $)7$! $)%!
5-.6,! ,-./7/0:! .-25237$%4! ,-2.-! $.! $)%! ;2440%! a6-7**2(! 734! 7(J62-%4! 7! &2-$6700:! 50./70!
42*$-2/6$2.3!/%9.-%!R7357%73!9-751%3$7$2.3"!

!

a),'1<14.7%<$('0')7(.&,.1-;$%-0$,%>1-13.7$%-0$&+F<14'-',.7$&1).,.1-$12$
E+4%&.#&'()(&8*2'/)#/%50'4(&;$)&'7.3'-$V]R$bcIdI;$2(13$,+'$U.%)$12$M-4<%-0$

R%55:!V23(%3$!

E/Z*HGf_*=,*@+Z!1*KiD#-"(0(3"*B%)".%-(*=(*$#*O(--(1*/,)i,0*+#"%.3#$*=JB%)".%-(*
+#",-($$(1*HU*-,(*@,C%(-1*UHQ_G*^#-%)*`*@(=(]*H1*Y-#3&(*8DC%3&(3"<03'39:->*

!
+)%!,0%*2.*76-!*,%(21%3!AB;!`c>?>!9-.1!$)%!P27*!.9!P:1%YO%52*!734!H%,$!23!$)%!A7$2.370!

B2*$.-:! ;6*%61! .9! P.34.38! 23(064%*! $)%! (.1,0%$%! *H6008! ,707$%! 734! 17342/0%! D2$)! *%&%-70!
7**.(27$%4! (%-&2(70! &%-$%/-7%"! =$! 2*! 73! 7460$! ,0%*2.*76-! .9! $)%! *,%(2%*! o^$()%.)#,-,)J*
0#&-.&(D'#$,)"! K3! .*$%.0.52(70! -%Y%F71237$2.3! .9! $)%! *H600! .9! $)2*! *,%(21%3! 700.D*! $)%!
7442$2.3!.9!3%D!1.-,).0.52(70!239.-17$2.3!$.!$)%!.-252370!4%*(-2,$2.3!/:!K34-%D*!Tbdc@X"!K!
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,-%021237-:! (0742*$2(! 7370:*2*! D7*! ,%-9.-1%4! 23! .-4%-! $.! 634%-*$734! $)%! ,):0.5%3%$2(!
799232$2%*! .9! $)2*! *,%(21%3! D2$)23! R0%*2.*76-27"! +)%! R02.*76-.24%7! 799232$2%*! .9! $)%! *,%(21%3!
2342(7$%! $)7$! $)2*! *,%(21%3! 4.%*! 3.$! /%0.35! $.!^$()%.)#,-,)! 734! 2$*!632J6%! *%$!.9! ()7-7($%-*!
(.1,7-%4! $.! .$)%-! ,02.*76-.24*! *655%*$*! $)7$! 2$! *).604! /%! 7**253%4! $.! 7! 3%D! 5%36*"! +)%!
*,%(21%3!,.**%**%*!,0%*2.1.-,)2(!()7-7($%-*8!23(064235!$)%!07(H!.9!7!1%4273!*6$6-%!/%$D%%3!
/.$)! $)%! 73$%-2.-! 734! ,.*$%-2.-! 23$%-,$%-:5.24! &7(62$2%*"! +)%*%! ()7-7($%-*! 17:! )%0,! 23!
(07-29:235!$)%!%&.06$2.37-:!)2*$.-:!.9!$)%!R02.*76-.24%7"!

!

G.)'$%)$%-$1H<$[$Jbe$3.<<.1-$F'%()$12$%/.%-$?(%.-$'/1<5,.1-$
#$25!K"!f70*) !734!K35%07!I"!;203%- !

!&'..$*.:*V#-"'*#3=*V3C%-.30(3"#$*!&%(3&()1*E3%C(-)%"7*.:*^.-")0.,"'1*2,-3#;7*Z.#=1*
^.-")0.,"'1*^LG*_Kg1*EF*
K(D#-"0(3"*.:*^#$#(.3".$.571*O'(*+#",-#$*B%)".-7*/,)(,01*@-.04($$*Z.#=1*N.3=.31*!?U*
H2K1*EF*

!
K0$).65)! $)%! $%-1! Q/2-4/-723G! 2*! (.11.30:! 6*%4! 7*! 73! 23*60$! 2342(7$235! 07(H! .9!

23$%0025%3(%8!173:!02&235!/2-4!*,%(2%*!42*,07:!(.532$2&%!7/202$2%*!%J6700235!734!%&%3!%F(%%4235!
$).*%!.9! 173:!171170*! TP%9%/&-%!("*#$"8!>??`X"!+)%!7&273!/-723!)7*!%&.0&%4!70.35!7!(.6-*%!
,7-700%0! $.! $)7$! .9! $)%! 171170273! /-723! 7348! 9.-! 1.*$! 7&273! *,%(2%*8! $)%! 7/202$:! $.! 90:! )7*!
7,,7-%3$0:! -%*60$%4! 23! (.3*$-723$*! .3! /-723! &.061%! -%07$2&%! $.! /.4:! *2L%! T%3(%,)702*7$2.3!
J6.$2%3$j! 'kX! 734! .&%-700! /-723! *)7,%! Ta%-2*.38! bc]SX"! +)%! %34.(-73270! (7*$! 7**.(27$%4! D2$)!
$)%! ).0.$:,%! *,%(21%3! .9!R-&'#(.D"(-7]! Tb`]! 17X! 734! -%(%3$! 12(-.YI+! 23&%*$257$2.3*! .9! 2$*!
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10:00-12:00 Tours of new Hunterian and Kelvingrove Museum vertebrate palaeontological displays 

 Creating the vertebrate palaeontological 
displays for the Kelvingrove Museum. 

John-Paul Sumner 

12:00-13:00 Practical demonstration of historical glue-
making, and implications for conservation. 

Leslie F. Noè 
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 Session 2 - Chair: Richard Forrest  

14:00-14:20 The Rather Naive Idea of Forming a Museum 
on the Jurassic Coast 

Steve Etches 

14:20-14:40 Fake Rock, Real Sand: The making of the 
exhibition ‘Sahara - living desert’ 

Michaela Forthuber 

14:40-15:00 The virtual and physical preparation of the 
Collard Plesiosaur 

Nigel R. Larkin 

15:00-15:30 Coffee  
 

Session 3 - Chair: Leslie Noè  

15:30-15:50 Palaeontological preservation with 21st 
century documentation: using photogrammetry 
to produce highly detailed 3D image models 

Neffra A. Matthews and Brent H. Breithaupt 

15:50-16:10 The Good, The Bad  and  The Ugly: 
Preparation from the Wild West 

Cindy Howells 

16:10-16:30 Emergency remedial conservation of 
homeless mammoth material 

Emma-Louise Nicholls 

Evening Icebreaker in Zoology Museum (including JFMF charity auction) 
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09:00-09:10 Welcome from Ewen Smith, Director of the Hunterian Museum 
 Session 1 - Chair: Jon Jeffery  

09:10-09:30 Segmental identity within the vertebral column: 
what can fossils tell us? 

Zerina Johanson, Robert Carr and Alex 
Ritchie 

09:30-09:50 Muscling in on Placoderms Kate Trinajstic, Carina Marshall, John Long 
and Kat Bifield 

09:50-10:10 The contribution of placoderms to our 
understanding of the ontogeny and evolution 
of early gnathostomes 

Robert K. Carr, Zerina Johanson, Alex 
Ritchie, Hervé Lelièvre and Daniel Goujet 

10:10-10:30 Using sharks as indicators of trophic structure 
within ‘mid’ Cretaceous watermasses 

Emma-Louise Nicholls 

10:30-11:00 Coffee  
!
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 Session 2 - Chair: Marcello Ruta  

11:00-11:20 New insights on the Upper Cretaceous 
pachycormid ‘Protosphyraena’ gladius 
(Actinopterygii: Teleostei) from North America 

Matt Friedman, Kenshu Shamida and 
Anthony Maltese 

11:20-11:40 Hyomandibulae of Rhizodontids 
(Sarcopterygii, Stem-Tetrapoda) 

Jonathan E. Jeffery and Martin D. Brazeau 

11:40-12:00 The pectoral fin of the near-tetrapod 
Panderichthys rhombolepis 

Catherine A. Boisvert and Per Erik Ahlberg 

12:00-12:20 Tales from the ‘Leeds Collection’ – a unique 
palaeontological and archival resource 

Leslie F. Noè and Jeff J. Liston 

12:20-14:00 Group photograph, then break for lunch 
 Session 3 - Chair: Matt Friedman  

14:00-14:20 Calibrated diversity, tree topology and the 
mother of mass extinctions: the lesson of 
temnospondyls 

Marcello Ruta and Michael J. Benton 

14:20-14:40 Isolated bones versus articulated skeletons: 
the problem of parataxonomy in fossil 
squamates 

Alexandra Houssaye and Jean-Claude Rage 

14:40-15:00 All at Sea: Late Jurassic Testudines from 
Europe 

Sarah Fielding 

15:00-15:20 Skull joints in Sphenodon and other 
Rhynchocephalia (Diapsida: Lepidosauria) 

Marc E. H. Jones 

15:20-15:40 New Discoveries from Bearsden: Reassessing 
the Early Record of Post-Devonian Fishes 

Michael I. Coates, Patrick Gavin and Neil D. 
L. Clark. 

15:40-16:00 Coffee  
 Session 4 - Chair: Mark Evans  

16:00-16:20 A Taxonomic Tale: What exactly are 
Metriorhynchus and Geosaurus? 

Mark Young 

16:20-16:40 The specialized dentition of derived 
notosuchians (Crurotarsi: Mesoeucrocodylia) 

Marco Brandalise de Andrade and Reinaldo 
J. Bertini 

16:40-17:00 Mass extinction of tetrapods at the Permo-
Triassic boundary in Russia 

Michael J. Benton, Richard J. Twitchett, Tim 
Kearsey, Andrew J. Newell, Marcello Ruta, 
Mikhail V.Surkov, Graeme Taylor and 
Valentin P. Tverdokhlebov 

17:00-17:20 A new global phylogeny of Plesiosauria 
(Reptilia: Sauropterygia) 

Hilary Ketchum 

Evening Lord Provost's Civic Reception  
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 Session 1 - Chair: Richard Forrest  

08:30-08:50 A skeletal reconstruction of Rhomaleosaurus 
and the systematics of pliosaurs 

Adam Stuart Smith 

08:50-09:10 A nearly complete elasmosaur from the Late 
Cretaceous Bearpaw Formation of Alberta, 
Canada 

Donald M. Henderson 

09:10-09:30 Osteological redescription, and taxonomic and 
phylogenetic position of ‘Plesiosaurus’ 
macrocephalus, specimen NHM 49202, from 
the Lias of England 

Peggy Vincent 

09:30-09:50 Processes and flanges: the evolution of the 
plesiosaur braincase and posterior palate 

Mark Evans 

9:50-10:10 Coffee  
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 Session 2 - Chair: Mike Coates  

10:10-10:30 Further evidence for a broad forewing in 
pterosaurs 

David M. Unwin, Matthew Wilkinson, Lü 
Jungchang and Natalie Bakhurina 

10:30-10:50 Cope’s Rule in Mesozoic Archosaurs David W.E. Hone 
10:50-11:10 Mesozoic dinosaur diversity: taxic, 

phylogenetic and sampling approaches 
Paul M. Barrett, Victoria Page and Alistair 
McGowan 

11:10-11:30 Vertebrate Palaeontology of the Kem Kem 
Beds, Morocco  and  Palaeoecology of North 
Africa 

Nizar Ibrahim, Lahssen Baider, Gareth Dyke, 
Nour-Eddine Jalil, Fouad Ouanaimi, 
Remmert Schouten and Samir Zouhri 

11:30-11:50 3D imaging of enigmatic tiny eggs with 
embryos from the Lower Cretaceous of 
Thailand using phase contrast X-ray 
synchrotron microtomography 

Vincent Fernandez Paul Tafforeau and Eric 
Buffetaut 

11:50-13:30 Lunch  
 Session 3 - Chair: Brent Breithaupt  

13:30-13:50 Basal tyrannosauroids: a new theropod 
dinosaur from the Kimmeridge Clay (Late 
Jurassic: Tithonian) of Dorset, UK 
representing a large-bodied species of the 
North American genus Stokesosaurus 

Roger B. J. Benson 

13:50-14:10 The large theropods Becklespinax and 
Valdoraptor from the Lower Cretaceous of 
England 

Darren Naish 

14:10-14:30 Redescription of Neovenator salerii 
(Dinosauria: Theropoda) and its implications 
for theropod evolution and phylogeny 

Stephen L. Brusatte, Roger B. J. Benson and 
Stephen Hutt 

14:30-14:50 Scaling bite force in predatory tetrapods: bite 
force is proportional to body mass2/3 

Manabu Sakamoto 

14:50-15:10 Dryosaurus lettowvorbecki – First Results of a 
Paleobiological Study 

Tom Hübner 

15:10-15:40 Coffee  
15:40-16:30 Plenary on SVP 2009  
Evening Whisky-tasting with Dr. Jim Hansom at the Hunterian Museum, including a short introduction 

to William Hunter's fossil vertebrate collection. 
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 Session 1 - Chair: Darren Naish  

09:10-09:30 Wading across the pond: a photogrammetric, 
spatial, and morphological comparison of 
Middle Jurassic dinosaur tracks from North 
America and the United Kingdom 

Neffra A. Matthews and Brent H. Breithaupt 

09:30-09:50 Growing up in the Middle Jurassic: 
ichnological evidence for family groups of 
theropods in Wyoming; comparison of 
footprints and growth rates of emus and 
dinosaurs 

Brent H. Breithaupt, Neffra A. Matthews and 
Todd L. Green 

09:50-10:10 Kinematic Constraints on the Reconstruction 
of Dinosaur Gaits 

Kent A. Stevens and Eric D. Wills, 

10:10-10:30 Euhelopus zdanksyi and its bearing on the 
evolution of East Asian sauropod dinosaurs 

Paul Upchurch and Jeffrey A. Wilson 

10:30-11:00 Coffee  
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 Session 2 - Chair: Jerry Hooker  

11:00-11:20 Palaeoenvironmental controls on the 
distribution of Cretaceous herbivorous 
dinosaurs 

Richard J. Butler, Paul M. Barrett, Paul 
Kenrick and Malcolm G. Penn 

11:20-11:40 The ceratopsian dinosaur Psittacosaurus in 
Southeast Asia : a review of old and new finds 

Eric Buffetaut, V7-7&64)!#6$%%$).-3 !734!
#7*24).-3![)73*6/)7 

11:40-12:00 Wise as an owl – 147 million years of avian 
brain evolution 

Stig A. Walsh and Angela C. Milner 

12:00-12:20 And yet it does replace? Some new thoughts 
on the diversity and tooth replacement in the 
Mesozoic mammal Morganucodon watsoni 

Felix Marx and Pam Gil 
 
 

12:20-12:40 Developmental modularity and the marsupial-
placental dichotomy 

Anjali Goswami, Vera Weisbecker and 
Marcello R. Sánchez-Villagra 

12:40-14:00 Lunch  
 Session 3 - Chair: Anjali Goswami  

14:00-14:20 Computer simulation of feeding behaviour in 
marsupial and placental carnivores 

Stephen Wroe, Philip Clausen, Colin 
McHenry and Karen Moreno 

14:20-14:40 A new primate clade from the European 
Eocene 

J.J. Hooker and David L. Harrison 

14:40-15:00 Morphology and the Afrotheria Robert J. Asher 
15:00-15:20 Craniodental and postcranial morphology of a 

primitive hyracoid (Mammalia, Paenungulata) 
from the early Priabonian (late Eocene) of 
Egypt 

Eugenie C. Barrow, Erik R. Seiffert and 
Elwyn L. Simons 

   
 Session 4 - Chair: Tom Kemp  
15:40-16:00 Dietary change in a plant eating mammal 

across the Eocene/Oligocene transition 
Sarah C. Joomun, Jerry J. Hooker and 
Margaret E. Collinson 

16:00-16:20 Brain size and insular dwarfism: a case study 
of the extinct dwarf hippopotamuses from 
Madagascar 

Eleanor M. Weston and Adrian M. Lister 

16:20-16:40 Comparative Ontogenetic Analysis of Extant 
Rhinos and Teleoceras major, a North 
American Rhino 

Mark D. Hagge 

16:40-16:50 Ten minutes on Field Trip and Annual Dinner  
Evening Annual Symposium dinner (Arisaig)  

#7$6-47:!b*$!#%,$%1/%-!
 Field Trip  
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2006 - Paris (Ecole Nationale des Mines) 1979 - Oxford 
2005 - London (NHM) 1978 - Reading 
2004 - Leicester (Univ./New Walk Museum) 1977 - Newcastle upon Tyne 
2003 - Oxford (Univ. Mus. Natural History) 1976 - London (University College) 
2002 - Cambridge (Sedgwick Museum) 1975 - Edinburgh (Royal Scottish Museum) 
2001 - York (Yorkshire Museum) 1974 - Manchester 
2000 - Portsmouth 1973 - Leeds 
1999 - Edinburgh (Nat. Mus. of Scotland) 1972 - London (BMNH/Royal Holloway) 
1998 - Bournemouth 1971 - Bristol 
1997 - Derby 1970 - Cambridge 
1996 - London (University College) 1969 - Newcastle upon Tyne 
1995 - Newcastle upon Tyne (Dental School) 1968 - Reading 
1994 - Le Havre 1967 - London (Queen Elizabeth College) 
1993 - Cambridge (Univ. Mus. Zoology.) 1966 - Edinburgh (Royal Scottish Museum) 
1992 - Bristol 1965 - London (Royal Holloway) 
1991 - Oxford 1964 - Bristol 
1990 - Milton Keynes (Open University) 1963 - Cambridge 
1989 - Leicester 1962 - Newcastle upon Tyne 
1988 - Boulogne sur Mer 1961 - London (University College) 
1987 - London (BMNH) 1960 - Oxford 
1986 - Belfast (Queen’s) 1959 - London (Royal Holloway) 
1985 - Manchester 1958 - Bristol 
1984 - London (University College) 1957 - Cambridge 
1983 - Bristol 1956 - Newcastle upon Tyne 
1982 - Cambridge 1955 - Oxford 
1981 - Cardiff 1954 - London (University College) 
1980 - Kingston upon Thames 1953 - Cambridge 
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