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Abstract@A larQe a9/ e>5e^t'o9allA <ell6^re(erRe/ 5olle5t'o9 o@ /'9o(aur (<'? tra5[(, attr']uta]le to the
'5h9oQe9u( Characichnos, '( ̂ re(erRe/ a( 9atural 5a(t( a9/ re^orte/ '9 /eta'l @or the @'r(t t'?e @ro? the Bt- MeorQe
D'9o(aur D'(5oRerA B'te at 7oh9(o9 Sar? `BMDBa '9 (outh<e(ter9 Utah- A^^ro>'?atelA !211 '9/'R'/ual 5la<
?ar[(, tA^'5allA '9 (et( o@ three a9/ rarelA ('9Qular or ^a're/, <ere ?a/e ^re/o?'9a9tlA ]A (?all thero^o/
/'9o(aur( '9 a ('be ra9Qe 5o9('(te9t <'th the '5h9oQe9u( Grallator- A]out W#c o@ all /'9o(aur @oot^r'9t( o9
?ult'^le tra5[6]ear'9Q hor'bo9( at the BMDB are Grallator '5h9'te(- LarQer a9/ le(( a]u9/a9t Eubrontes6tA^e
(<'? tra5[( are a((o5'ate/ <'th Grallator6tA^e (<'? tra5[( at the BMDB- d3A^'5ale Eubrontes a9/ Grallator
@oot^r'9t( o55a('o9allA o55ur a?o9Q the (<'? tra5[(, ^roR'/'9Q @urther (u^^ort @or re@err'9Q to (<'? tra5[( a(
dEubrontes6tA^ee a9/ dGrallator6tA^e-e A]u9/a9t '9Rerte]rate Qrab'9Q tra5e( a9/ ]urro<( '9/'5ate orQa9'56r'5h,
<ell6o>AQe9ate/ (e/'?e9t( <'th'9 the u^^er "62 5? o@ ?u/(to9e /'re5tlA ]elo< the '9@'ll'9Q (a9/(to9e u9't o@ the
BMDB d=a'9 3ra5[ LaAere '9 <h'5h the (<'? tra5[( are ^re(erRe/- Iell6^re(erRe/ (e/'?e9tarA (tru5ture(
a((o5'ate/ <'th a ?arQ'9al la5u(tr'9e (horel'9e ^aleoe9R'ro9?e9t (uQQe(t ?ult'^le a9'?al( (<'??'9Q a9/for
@lou9/er'9Q, ?o(tlA '9 a (outherlA /'re5t'o9, aQa'9(t a 9orth6@lo<'9Q 5urre9t that ^arallele/ the ^aleo6(horel'9e-
B'?ulta9eou( @or?at'o9 o@ (<'? tra5[( o9 a 5laA6r'5h (u](trate, toQether <'th ra^'/ ]ur'al o@ the tra5e(, ha(
re(ulte/ '9 e>5e^t'o9al ̂ re(erRat'o9 o@ (['9 '?^re(('o9(, (5ale (5rat5h l'9e(, a9/ ̂ o((']le @'9e /eta'l( o9 the 5ut'5le
o@ 5la< t'^(-

INTROD4CTION

3ra5[( ?a/e ]A (<'??'9Q /'9o(aur( a9/ other Rerte]rate(, (u5h
a( 5ro5o/Alo?or^h( a9/ turtle(, haRe ]e5o?e ^o^ularlA [9o<9 a?o9Q
^aleo9toloQ'(t( a( d(<'? tra5[(-e 3heA ^roR'/e a 5o9_e5ture6'9(^'r'9Q
]ut 5o9troRer('al to^'5 @or '9Re(t'Qat'o9- 3heA are o@ '9tere(t ]e5au(e
theA ^roR'/e '9('Qht '9to the ]ehaR'or o@ a95'e9t Rerte]rate( '9 aguat'5
e9R'ro9?e9t(, ]ut theA are 5o9troRer('al ]e5au(e theA /'(^laA 'rreQular
?or^holoQ'e( that are RerA o@te9 /'@@'5ult to '9ter^ret- U9l'[e a tra5[
?a/e ]A a9 a9'?al <al['9Q o9 @'r? Qrou9/ that (u^^ort( ?o(t or all o@ 't(
<e'Qht, a (<'??'9Q a9'?al ?aA tou5h the (u]agueou( (u](trate <h'le
@ullA or ^art'allA ]uoAa9t- A( a re(ult, (<'? tra5[( rarelA (ho< reQular
(te^ a9/ (tr'/e ^atter9(- K9(tea/, theA are o@te9 '95o?^lete, o55urr'9Q '9
'rreQular a9/ 5o9@u('9Q 5o9@'Qurat'o9(- 3h'( '95o?^lete9e(( o@te9 ?a[e(
't /'@@'5ult to '/e9t'@A the tra5[ ?a[er or to /'(t'9Qu'(h ]et<ee9 ?a9u(
a9/ ^e( ^r'9t( '@ the tra5[ ?a[er <a( gua/ru^e/al-

K9 th'( ^a^er, <e ^re(e9t a ^rel'?'9arA /e(5r'^t'o9 o@ o9e o@ the
larQe(t a9/ ]e(t6^re(erRe/ true (<'? tra5[ a((e?]laQe( eRer re5or/e/-
3heA are @ro? the Lo<er 7ura(('5 ̀ earl'e(t $etta9Q'a9a =oe9aRe Sor?a6
t'o9 at the Bt- MeorQe D'9o(aur D'(5oRerA B'te at 7oh9(o9 Sar? ̀ BMDBa
'9 (outh<e(ter9 Utah `S'Q- "a- Ie al(o /e?o9(trate that the(e '5h9'te(
<ere u9egu'Ro5allA ?a/e ]A thero^o/ /'9o(aur( o@ the tA^e that ?a/e
tA^'5al terre(tr'al lo5o?otorA tra5[( 9ear]A `'-e-, Grallator a9/
Eubrontesa- K9 ^la5e(, 't '( eRe9 ^o((']le to /e?o9(trate that there are
Qra/at'o9( ]et<ee9 <al['9Q tra5[( a9/ (l'/e or (<'? tra5[(- Ie ]r'e@lA
5o?^are the(e (<'? tra5[( <'th e>a?^le( @ro? other lo5al't'e(-

1ERTEBRATE S-I5 TRACKS: A HISTORICA# PERSPECTI1E

K9 <e(ter9 ;orth A?er'5a, (<'? tra5[( haRe ]ee9 re^orte/ @ro?
a 9u?]er o@ =e(obo'5 /e^o('t(- 3he(e '95lu/e 3r'a(('5 tra5[( attr']ute/
to a?^h']'a9( a9/ ^hAto(aur( `BoA/ a9/ Loo^e, "WTVZ Lo5[leA et al-,
211#, Lo5[leA a9/ ='l9er, th'( Rolu?ea, a9/ Jreta5eou( tra5[(, @'r(t
a(('Q9e/ to or9'th'(5h'a9 /'9o(aur( `=5All'(ter, "WTWa, ]a a9/ ^tero6
(aur( ̀ M'llette a9/ 3ho?a(, "WTWa, ]ut later '/e9t'@'e/ a( 5ro5o/Alo?or^h
tra5[( ̀ Be99ett, "WW2Z Lo5[leA a9/ $u9t, "WW#a- L'[e<'(e, Late 7ura(('5

tra5[( '9 Sra95e attr']ute/ to ho^^'9Q /'9o(aur( `Ber9'er et al-, "WT2,
"WTVa <ere later re'9ter^rete/ a( the (<'? tra5[( o@ turtle( `3hul]or9,
"WTW, "WW1a- 3he(e e>a?^le( (erRe to '9/'5ate the ^ote9t'al @or 5o9@u6
('o9 '9 5orre5tlA attr']ut'9Q (<'? tra5[( to the a5tual tra5[ ?a[er(-

So5u('9Q o9lA o9 ^ur^orte/ /'9o(aur'a9 (<'? tra5[(, there ha(
]ee9 l'RelA /e]ate a]out (o65alle/ d(<'? tra5[(e o@ (auro^o/(, thero^o/(,
a9/ or9'tho^o/(- K9 all 5a(e(, (u5h /e]ate ha( ha/ ('Q9'@'5a9t ra?'@'5a6
t'o9( @or our R'e<( '9to the ]ehaR'or o@ the /'9o(aur( '9 gue(t'o9- B'r/
`"WVVa 5la'?e/ to haRe @ou9/ the ?a9u(6/o?'9ate/ tra5[<aA o@ a (<'?6
?'9Q (auro^o/ '9 the HarlA Jreta5eou( o@ Ba9/era Jou9tA, 3e>a(- Sol6
lo<'9Q h'( or'Q'9al e>a?^le, other( ̀ Joo?](, "WD#Z B'r/, "WT#Z K(h'Qa[',
"WTWZ 3hul]or9, "WW1Z Jber[a( a9/ Jber[a(, "WW1Z ;or?a9, "WT#Z Lee
a9/ $uh, 2112a the9 '9ter^rete/ the(e a9/ other ?a9u(6/o?'9ate/ (au6
ro^o/ tra5[<aA( a( '9/'5at'Re o@ (<'??'9Q a]'l'tA '9 (auro^o/ /'9o6
(aur(- 3h'( Qe9erate/ a d(auro^o/ (<'? tra5[( ̂ ara/'Q?-e 3hu(, '95o?6
^lete ?a9u(6o9lA or ?a9u(6/o?'9ate/ tra5[<aA( <ere u(e/ to (u^^ort
the 9ot'o9 o@ aguat'5f(<'??'9Q (auro^o/(- 3h'( ^ara/'Q? 5o9tra(t(
<'th the '/ea that the tra5[<aA( <ere, '9 @a5t, u9/ertra5[( o@ <al['9Q
(auro^o/( ̀ Lo5[leA a9/ G'5e, "WW1Z Lo5[leA "WW"Z Lo5[leA et al-, "WWVZ
Lo5[leA a9/ =eAer, 2111a that <ere ^re/o?'9a9tlA terre(tr'al, rather
tha9 aguat'5, a9'?al(-

Pur^orte/ or9'tho^o/ (<'? tra5[( @ro? the u^^er $etta9Q'a9
PrbA(u5ha Sor?at'o9 '9 the $olA Jro(( =ou9ta'9( o@ Pola9/ ̀ M'erl'h(['
a9/ Pote?([a, "WTDZ P'eh[o<([' a9/ M'erl'h([', "WTDa are, l'[e tho(e o@
the (auro^o/( /'(5u((e/ a]oRe, ^ro]a]lA u9/ertra5[( `Lo5[leA, "WW"a-

K9 5o9tra(t, thero^o/( haRe tra/'t'o9allA ]ee9 R'e<e/ a( hA/ro6
^ho]'5, a9/ ?a9A ol/er te>t( '9/'5ate that (auro^o/( e(5a^e/ @ro?
thero^o/( ('?^lA ]A e9ter'9Q the <ater `e-Q-, Jol]ert, "WV#, ^- D!Z
A9/re<(, "W#!, ^- #T6#WZ $otto9, "W2!, ^- W#Z Jol]ert, "W2#, ^- W#,
"!!Z Paul, "WTT, ^- VV6VDa- 3h'( (^e5ulat'Re (5e9ar'o <a( 5alle/ '9to
gue(t'o9 ]A Joo?]( `"WT1a <h'le /e(5r']'9Q ^ur^orte/ thero^o/ (<'?
tra5[( @ro? the Lo<er 7ura(('5 Ha(t Berl'9 Sor?at'o9 at D'9o(aur Btate
Par[, Jo99e5t'5ut- A55or/'9Q to Joo?]( `"WT1a, the thero^o/ tra5[
?a[er <a( ^ro]a]lA the (a?e ['9/ o@ a9'?al re(^o9(']le @or ?a['9Q
a]u9/a9t Eubrontes tra5[( at the (a?e lo5al'tA- 3h'( e>a?^le '( h'QhlA
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releRa9t to the BMDB ('te at <h'5h ]oth <al['9Q Eubrontes tra5[( a9/
(o?e<hat ('?'lar (<'? tra5[( 5o'95'/e '9 Lo<er 7ura(('5 /e^o('t( o@ the
=oe9aRe Sor?at'o9 ̀ O'r[la9/ et al-, 2112Z ='l9er et al-, 211V, 211#a, ],
th'( Rolu?eZ ='l9er a9/ Lo5[leA, 2112a- 3h'( <'ll ]e /'(5u((e/ '9 ?ore
/eta'l ]elo<-

Jo9tra(t'9Q <'th the te9/e95A o@ '5h9oloQ'(t( to 9a?e a9/ 5la(6
('@A dtA^'5ale @o(('l tra5[(, @e< (u^^o(e/ (<'? tra5[( ha/ ]ee9 9a?e/
u9t'l re5e9tlA- H>5e^t'o9( '95lu/e the ̂ ur^orte/ ho^^'9Q /'9o(aur tra5[(
@ro? Sra95e `9a?e/ Saltosauropus, ?ea9'9Q dho^^'9Q (aur'a9 tra5[e
iBer9'er, "WTVja that are 9o< 5o9('/ere/ turtle (<'? tra5[( `3hul]or9,
"WTWa, a9/ the re5e9tlA 9a?e/ Characichnos ̀ ?ea9'9Q d(5rat5h ?ar[ea
@ro? the ='//le 7ura(('5 Balt<'5[ Sor?at'o9 o@ H9Qla9/ `IhAte a9/
Go?a9o, 211"a- Characichnos ha( ('95e ]ee9 '/e9t'@'e/ '9 the Lo<er
7ura(('5 kaQa_e Sor?at'o9 o@ Pola9/ ̀ M'erl'h([' et al-, 211Va- A//'t'o9al,
al]e't u99a?e/, thero^o/ (<'? tra5[( are re^orte/ @ro? the Lo<er
Jreta5eou( o@ B^a'9 ̀ Hbguerra et al-, 211Va a9/ @ro? the Ih't?ore Po'9t
=e?]er o@ the =oe9aRe Sor?at'o9 a9/ the OaAe9ta Sor?at'o9 '9 k'o9
;at'o9al Par[, Utah `DeBl'eu> et al-, 211!, 211#, th'( Rolu?ea-

Pro^o(e/ /'9o(aur (<'? tra5[( <ere al(o re^orte/ ]A ORale et al-

`211"a, ]a @ro? the ='//le 7ura(('5 MA^(u? B^r'9Q( Sor?at'o9 o@
IAo?'9Q- 3heA o9lA re@erre/ to the(e '5h9'te( a( /'9o(aur (<'? tra5[(
a9/ ?a/e 9o /eter?'9at'o9 a( to <hether theA ^erta'9 to a thero^o/ or
or9'tho^o/- U95erta'9tA ]A the author( `ORale et al-, 211"aa <a( al(o
e>^re((e/ a( to <hether the(e ^ro^o(e/ (<'? tra5[( are /'9o(aur'a9 or
<ere ?a/e ]A a d5ro5o/Al'a9-e

All o@ the(e e>a?^le( o@ ^ur^orte/ or /e@'9't'Re /'9o(aur (<'?
tra5[( are ]a(e/ o9 relat'RelA (?all (a?^le ('be(- 3he BMDB ha(, '9
5o9tra(t, A'el/e/ ?ore tha9 !211 tra5e(, ?o(t o@ <h'5h are RerA <ell
^re(erRe/ a9/ ea('lA 5orrelate/ <'th the @oot ?or^holoQA o@ a]u9/a9t
Grallator a9/ a((o5'ate/ Eubrontes '5h9'te(-

5ATERIA#S AND 5ETHODS

Boo9 a@ter the t'?e o@ the or'Q'9al /'(5oRerA `=aA V, 211" ]A
AGJ=a, a^^ro>'?atelA T1 talu( ]lo5[( 5o9ta'9'9Q a]out 2#1 (<'?
tra5[( <ere (alRaQe/ @ro? the (^o'l ^'le( e>5aRate/ @ro? Bo/eQa BaA
DeRelo^?e9t Jor^orat'o9 `BBDJZ 5alle/ the Dar5A Bte<art iDBj ('te(
'9 ='l9er et al-, th'( Rolu?ea a9/ Ia(h'9Qto9 Jou9tA B5hool D'(tr'5t
`IJBDa ̂ ro^ert'e(- Bu](egue9tlA, '9 7a9uarA, 211!, /ur'9Q e>5aRat'o9(
o9 IJBD ^ro^ertA @or the 5o9(tru5t'o9 o@ So(('l G'/Qe K9ter?e/'ate
B5hool, a9 a^^ro>'?ate "V > "2 ? `l "2T ?2a area <a( e>5aRate/ a9/
^art'allA ?a^^e/- De('Q9ate/ a( dD'9o(aur B<'? 3ra5[ muarrA n"e
`DBm"a, the area ^ro/u5e/ a]out "V1 larQe (a9/(to9e ]lo5[( ra9Q'9Q '9
('be @ro? 1-2 > 1-" > 1-" ? to ! > "-" > 1-2 ? `<e'Qh'9Q @ro? 1-126""
?etr'5 to9(a- A( a re(ult, a9 e(t'?ate/ 2#11 (<'? tra5[ 5la< ?ar[( <ere
'/e9t'@'e/ a9/ 5olle5te/- 3he @ollo<'9Q Aear, '9 Se]ruarA, 211V, /ur'9Q
@urther e>5aRat'o9( o@ BBDJ ^ro^ertA, dD'9o(aur B<'? 3ra5[ muarrA
n2e `DBm2a <a( o^e9e/ '??e/'atelA a/_a5e9t to, a9/ a( a 5o9t'9uat'o9
o@, DBm"- DBm2 re(ulte/ '9 the 5olle5t'o9 o@ a9 a//'t'o9al 2! in situ
]lo5[( `?o(t o@ RerA larQe ('bea that <ere 5are@ullA ?a^^e/ a9/ e>6
tra5te/ @ro? a9 area ?ea(ur'9Q a]out "2 > # ? ̀ l T1 ?2a- 3h'( le/ to the
'/e9t'@'5at'o9 o@ a^^ro>'?atelA V#1 a//'t'o9al (<'? tra5[(- Dur'9Q the(e
e>5aRat'o9(, /ata 5olle5t'o9, althouQh 5o9(tra'9e/ ]A t'Qht t'?e (5he/ul6
'9Q, <a( @a5'l'tate/ ]A the 5oo^erat'o9 o@ ?a9A ^art9er(, lea/'9Q to the
(u55e(( o@ the /aA6to6/aA e>^lorat'o9, (alRaQe, a9/ tra9(^ortat'o9 o@
e>5aRate/ ?ater'al /ur'9Q the a5t'Re /eRelo^?e9t o@ the(e ^ro^ert'e(
`(ee A5[9o<le/Q?e9t( ]elo<a-

Pre^arat'o9 o@ the (<'? tra5[ ]lo5[( '( 5o?^l'5ate/, a9/ ha(
9eRer ]e@ore ]ee9 atte?^te/ o9 (u5h a larQe (5ale- K9 Qe9eral, the (<'?
tra5[( re^re(e9t 9atural 5a(t( o@ 9arro< (tr'at'o9( <'th h'Qh rel'e@, (o?e
o@ <h'5h ter?'9ate '9 <ell6^re(erRe/ 5la< a9/ ^hala9Qeal ^a/ '?^re(6
('o9(- Ihe9 '9't'allA e>5aRate/ `oRertur9e/a, the u9/er(ur@a5e( <ere
e?]e//e/ '9 a @'9er Qra'9e/ ?ater'al that <a( tA^'5allA "62 5? th'5[-
3h'( ?ater'al <eathere/ ra^'/lA o9 e>^o(ure, (o Rolu9teer( <ere orQa6
9'be/ to 5lea9 (ur@a5e( 5are@ullA a9/ re(tore a9/ har/e9 the /el'5ate 5a(t(
u('9Q 5Aa9oa5rAlate a9/ A5rAlo'/ B6D2 '9 a5eto9e (olut'o9- Bu](egue9tlA,
re^re(e9tat'Re ?ater'al <a( tra5e/, ̂ hotoQra^he/, a9/ re^l'5ate/- Pre^ara6
t'o9 o@ the(e ]lo5[( '( o9Qo'9Q-

3he ?o(t 5o?^rehe9('Re /o5u?e9tat'o9 '( ]e'9Q a55o?^l'(he/
]A ^hotoQra^h'9Q all the (ur@a5e( <'th a9 T-1 ?eQa^'>el ;'[o9 Jool^'>
TD11 /'Q'tal 5a?era, a9/ the9 ^'e5'9Q toQether a ^hoto6?o(a'5 o@ the
re5o9(tru5te/ (ur@a5e- 3h'( ̂ ro_e5t al(o '( o9Qo'9Q, a9/ <'ll ]e ̂ u]l'(he/
el(e<here- 3h'( ?etho/ e9a]le/ the /eRelo^?e9t o@ a 5ohere9t u9/er6
(ta9/'9Q o@ the or'e9tat'o9 o@ the (<'? tra5e( a5ro(( a larQe area- $o<6
eRer, 9ot all (<'? tra5[ ]lo5[( 5oul/ ]e re(tore/ to the'r or'Q'9al or'e9ta6
t'o9( ]e5au(e ?a9A ha/ ]ee9 ?oRe/ ]A ^r'Rate e>5aRat'o9 a5t'R't'e(
^r'or to the '9't'at'o9 o@ a (A(te?at'5 (5'e9t'@'5 ?etho/-

GENERA#ICED STRATIGRAPHD, SEDI5ENTO#OGD AND
PA#EOEN1IRON5ENTA# INTERPRETATION

At the BMDB, the =oe9aRe Sor?at'o9 '( a]out DV ? th'5[- Kt '(
/'R'/e/ '9to the lo<er D'9o(aur Ja9Ao9 =e?]er `a]out #2-# ? th'5[a
a9/ the u^^er Ih't?ore Po'9t =e?]er `a]out "D-# ? th'5[a `S'Q- 2Z
O'r[la9/ a9/ ='l9er, 211#, th'( Rolu?ea- 3he =oe9aRe u95o9@or?a]lA

SKMUGH "- K9/e> ?a^( (ho<'9Q lo5at'o9 o@ the Bt- MeorQe D'9o(aur D'(5oRerA
B'te at 7oh9(o9 Sar? '9 (outh<e(ter9 Utah-
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oRerl'e( the U^^er 3r'a(('5 N<l Go5[ =e?]er o@ the Jh'9le Sor?at'o9
`^er lo5al u(aQea, a9/, '9 tur9, '( u95o9@or?a]lA oRerla'9 ]A the B^r'9Q/ale
Ba9/(to9e =e?]er o@ the Lo<er 7ura(('5 OaAe9ta Sor?at'o9 `Lu5a(
a9/ 3a99er, th'( Rolu?ea- 3o<ar/ the <e(t '9 ;eRa/a, th'( u95o9@or?'tA
'( a9Qular at a reQ'o9al (5ale <'th the Ih't?ore Po'9t =e?]er ero/e/
a<aA (u5h that the B^r'9Q/ale Ba9/(to9e =e?]er /'re5tlA oRerl'e( the
D'9o(aur Ja9Ao9 =e?]er `=arbol@, "WW!, "WWVa- 3he 3r'a(('567ura(6
('5 ]ou9/arA '( lo5ate/ (o?e<here <'th'9 the D'9o(aur Ja9Ao9 =e?6
]er `O'r[la9/ a9/ ='l9er, th'( Rolu?ea- Ba(e/ o9 (o?e o@ the tra5[
tA^e( `Eubrontes, Batrachopus, a9/ Anomoepusa a9/ ]o/A @o(('l(, the
aQe o@ the u^^er ^ort'o9 o@ the =oe9aRe '( '9ter^rete/ a( HarlA 7ura(('5
`earl'e(t $etta9Q'a9a-

3h'( (tu/A @o5u(e( o9 '5h9'te( @ro? the lo<er # ? o@ the Ih't?ore
Po'9t =e?]er, ^art'5ularlA @ro? the ]a(e o@ the ?a'9 tra5[6]ear'9Q

(a9/(to9e 5alle/ the d=a'9 3ra5[ LaAere ̀ =3LZ S'Q(- 26!a- 3ra5[( haRe
]ee9 '/e9t'@'e/ at 2# (trat'Qra^h'5 leRel( '9 the '??e/'ate R'5'9'tA o@ the
BMDB `S'Q- 2a, a9/ (eReral o@ the(e laAer( haRe ]ee9 ?a^^e/ in situ
`='l9er et al-, th'( Rolu?eZ I'll'a?( et al-, th'( Rolu?ea-

3he @'r(t tra5[6]ear'9Q hor'bo9 /'(5oRere/ <a( the =3L at the
BMDB, reReal'9Q tra5[( a9/ a((o5'ate/ ?u/5ra5[( ^re(erRe/ a( ro]u(t
(a9/(to9e 9atural 5a(t( at the ]a(e o@ a th'5[ `!16D1 5?a, <ell6(orte/,
@'9e6Qra'9e/ (a9/(to9e ]e/, a]out #! ? a]oRe the N<l Go5[6=oe9aRe
5o9ta5t ̀ S'Q(- 26!a- 3ra5[ 5a(t( a9/ a((o5'ate/ (e/'?e9tarA (tru5ture( at
the BMDB ?u(eu? lo5al'tA `the or'Q'9al /'(5oRerA ('tea, a9/ 9ear]A
(eReral lo5al't'e( to the 9orth<e(t, re^re(e9t @eature( that <ere ?a/e '9
(u]aer'allA e>^o(e/ 5o9/'t'o9( `S'Q- Va- 3he ]er?( a9/ (<ale( o@ the
d3o^ Bur@a5ee tra5[('te `S'Q- 2a, ('tuate/ at the to^ o@ the ?a'9 tra5[6
]ear'9Q (a9/(to9e ]e/ at the or'Q'9al /'(5oRerA ('te ea(t o@ G'Rer('/e

SKMUGH 2- Btrat'Qra^h'5 (e5t'o9 (ho<'9Q hor'bo9( ?e9t'o9e/ '9 th'( ^a^er- A]]reR'at'o9(X =3L, d=a'9 3ra5[ LaAere at ]a(e o@ ?a'9 tra5[6]ear'9Q
(a9/(to9eZ 3B, d3o^ Bur@a5ee o@ ?a'9 tra5[6]ear'9Q (a9/(to9eZ DB6I, dBte<art6Ial[er 3ra5[('te(-e
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SKMUGH !- =a^ a9/ ^aleoe9R'ro9?e9tal '9ter^retat'o9 o@ the BMDB =3L-
A, 3ra9(e5t @ro? ?u(eu? ('te `Aa o9 BMDB ^ro^ertA `'9 QraAa to (<'?
tra5[ guarr'e( `Ba o9 IJBD a9/ @or?er BBDJ ^ro^ert'e(- 3he e(t'?ate/
^o('t'o9 o@ the ^aleo6(horel'9e '( '9/'5ate/ `hat5he/ l'9ea @or the =3L
]a(e/ o9 or'e9tat'o9 a9/ ^re(erRat'o9al tA^e( @ro? tra5[(, '9Rerte]rate
tra5e( a9/ (e/'?e9tarA (tru5ture(- B, Jro((6(e5t'o9 o@ tra9(e5t A6B '9 A
(ho<'9Q Rar'at'o9 '9 ]e/ th'5[9e((e( o@ the =3L a9/ 3o^ Bur@a5e- 3he
e(t'?ate/ (horel'9e '( @or the =3L o9lA- C, =a^ o@ the (<'? tra5[ guarr'e(
(ho<'9Q ^o('t'o9 o@ trouQh a9/ tra9(e5t Ao6Bo '9 B- D, Jro((6(e5t'o9 (ho<'9Q
trouQh 5o9ta'9'9Q a]u9/a9t (<'? tra5[( o9 the =3L (ur@a5e, the Rar'a]'l'tA
'9 th'5[9e(( o@ the =3L (a9/(to9e, a9/ the 3o^ Bur@a5e to^oQra^hA-

Dr'Re, are or'e9te/ ^er^e9/'5ular to the (horel'9e at the BMDB, a9/
re^re(e9t re<or['9Q o@ the (a9/ (heet ]A (horel'9e ero('o9 a9/
re/e^o('t'o9 `(ee O'r[la9/ a9/ ='l9er, th'( Rolu?e, @or @urther /'(5u(6
('o9a- 3h'( '( (u^^orte/ ]A 5ro((65utt'9Q o@ ^re6e>'(t'9Q ]e//'9Q ^la9e(
a9/ tra5[ hor'bo9(-

K?^orta9t relat'o9(h'^( ]et<ee9 lo5al ^aleoQeoQra^hA, tra5[<aA
or'e9tat'o9(, a9/ (e/'?e9tarA (tru5ture( at the BMDB are eR'/e9t, lea/6
'9Q to '?^orta9t ^aleoe9R'ro9?e9tal '9ter^retat'o9( o@ the =oe9aRe
Sor?at'o9 '9 th'( reQ'o9- Kt '( ^o((']le to tra5e a9/ ^art'allA ?a^ the
=3L @ro? the BMDB ?u(eu? ('te `do9(horee lo5at'o9Z S'Q(- !6Va to6
<ar/ the 9orth<e(t a9/ oRer to DBm" a9/ DBm2, <here a]u9/a9t /'9o6
(aur (<'? tra5[( `Characichnosa, (u]agueou( '9Rerte]rate tra5e( `5@-
Palaeophycusa, a9/ (e/'?e9tarA (tru5ture( re^re(e9t a9 do@@(horee lo6
5at'o9 alo9Q the (a?e =3L ]e//'9Q (ur@a5e `S'Q(- !, #a- 3he /'9o(aur
(<'? tra5[( are a5tuallA 5o95e9trate/ '9 a 5ha99el6l'[e /e^re(('o9 @'lle/
]A the ?a'9 tra5[6]ear'9Q (a9/(to9e that ^arallele/ the ^aleo6(horel'9e
a9/ ('tuate/ a^^ro>'?atelA T1 ? to the 9orth<e(t `S'Q- !a-

3h'( (a?e ^atter9 5a9 ]e (ee9 '9 (e/'?e9tarA (tru5ture( ^re6
(erRe/ o9 the =3L a5ro(( the e9t're area, eR'/e95e o@ ]e'9Q @or?e/
o9(hore a9/ o@@(hore- Be/'?e9tarA (tru5ture(, (u5h a( ?u/5ra5[( `S'Q-
VAa, (ul@ate (alt 5rA(tal 5a(t( `S'Q- VBa, a9/ ra'9 /ro^ '?^re(('o9( `S'Q-

VJa 5a9 tA^'5allA ]e @or?e/ o9lA <he9 the (e/'?e9t '( (u]aer'allA e>6
^o(e/- N@@(hore, 9ear6(hore, a9/ (horel'9e agueou(6(u]agueou( (e/'6
?e9tarA (tru5ture( '95lu/e a Rar'etA o@ 5urre9t a9/ (A??etr'5al r'^^le(
`S'Q(- #A6Ba, tool ?ar[( `S'Q- #Ja, @lute 5a(t(, a9/ (5rat5h 5'r5le( `S'Q-
#DZ =etb, "WW", "WWWZ Dro(er et al-, 2112, @'Q- 2AZ GAQel et al-, 211V, @'Q-
Wa- K9 the o@@(hore, 5ha99el6l'[e @eature ?e9t'o9e/ a]oRe, 5urre9t @lo<
<a( @ro? the 9orth a9/ ^arallele/ the (horel'9e, ]a(e/ ^r'?ar'lA o9
(5rat5h 5'r5le(, tool ?ar[(, @lute 5a(t(, a9/ other (e/'?e9tarA (tru5ture(
`S'Q- #a-

D'9o(aur (<'? tra5[( at the BMDB are '9ter^rete/ a( ]e'9Q ^re6
(erRe/ alo9Q the <e(ter9 ?arQ'9 o@ @re(h<ater La[e D'>'e `O'r[la9/ et
al-, 2112Z ='l9er a9/ Lo5[leA, 2112a- ;atural 5a(t( o@ /'9o(aur @oot6
^r'9t( a9/ (<'? tra5[( @or?e/ @ro? '9@'ll'9Q ]A @'9e6Qra'9e/, <ell6(orte/
(a9/- 3he ?a'9 tra5[6]ear'9Q (a9/(to9e 5oRer( a "# 5?6th'5[ hor'bo9 o@
^ur^l'(h6QraA, ('ltA (hale, a9/ ?u/(to9e65laA(to9e- A]u9/a9t '9Rerte6
]rate Qrab'9Q tra5e( a9/ ]urro<( '9/'5ate orQa9'56r'5h, ^ro]a]lA <ell6
o>AQe9ate/ (e/'?e9t( <'th'9 the u^^er "62 5? o@ ?u/(to9e /'re5tlA
]elo< the =3L-

3he =3L '9 the area <e(t o@ G'Rer('/e Dr'Re `S'Q(- ", !a that
^re(erRe( the 9atural 5a(t( o@ the (<'? tra5e( <a( la'/ /o<9 ^re/o?'6
9a9tlA ]A u9'/'re5t'o9al 5urre9t( ̀ to<ar/ the 9orth, a( ?e9t'o9e/ a]oRea-
3h'99er ]e//'9Q ^la9e( 9ear the ]a(e o@ the =3L at the BMDB are
(e^arate/ ]A 5laA6r'5h ?u/(to9e /ra^e( that ?aA re^re(e9t @lu5tuat'o9(
'9 (e/'?e9tat'o9 rate ̂ r'or to a ̂ o((']le d?a'9 /e^o('t'o9al eRe9te '9@lu>
o@ (e/'?e9t that '9't'allA ]ur'e/ the tra5[6]ear'9Q (ur@a5e- Lateral Rar'a6
t'o9 '9 th'5[9e(( `'9 (o?e 5a(e( 5o?^letelA ^'95h'9Q outa o@ the ?a'9
tra5[6]ear'9Q (a9/(to9e re@le5t( 't( (u](egue9t ero('o9 a9/ that the (e/'6
?e9t <a( /e^o('te/ <'th lo5al th'5[9e(( Rar'at'o9 /ue to u9/erlA'9Q
to^oQra^hA- SluR'al /e^o('t'o9al e9R'ro9?e9t( are tA^'5allA a((o5'ate/
<'th a(A??etr'5al r'^^le( ^ro/u5e/ ]A u9'/'re5t'o9al 5urre9t(- $o<6
eRer, (e/'?e9tarA @eature( o@ the ?a'9 tra5[6]ear'9Q (a9/(to9e p th'9,
laterallA e>te9('Re ]e/ Qeo?etrA a9/ 5l'?]'9Q6r'^^le 5ro((6]e//'9Q p /o
9ot (u^^ort a @luR'al 5ha99el or'Q'9, ]ut '9(tea/ '9/'5ate( /e^o('t'o9 '9
a9 o@@(hore la5u(tr'9e (ett'9Q, ^erha^( ]A lo9Q(hore 5urre9t( `O'r[la9/
a9/ ='l9er, th'( Rolu?ea-

Area( lo5ate/ 9orth<e(t o@ the ̂ aleo6(horel'9e haRe a9 =3L that
'( ]'otur]ate/ <'th a]u9/a9t '9Rerte]rate @ee/'9Q6Qrab'9Q tra'l( a9/ ]ur6
ro<( `Lu5a( et al-, 211#, th'( Rolu?eZ S'Q- !a- 3he ?a'9 tra5[6]ear'9Q
(a9/(to9e '9 th'( area ra9Qe( '9 th'5[9e(( @ro? "1621 5? @ro? the
^aleo(horel'9e to <here 't th'5[e9( '9 the 5ha99el6l'[e trouQh /e(5r']e/
a]oRe `S'Q- !a- 3he =3L ]elo< th'( th'99er ?a'9 tra5[6]ear'9Q (a9/6
(to9e ]e/ ha( a]u9/a9t (5our(, @lute 5a(t( `<'th 5urre9t or'e9tat'o9(
to<ar/ the 9ortha, a9/ rare, (5oure/6out /'9o(aur tra5[( `S'Q- #Sa a9/
(5oure/ ?u/5ra5[(- 3h'( (ur@a5e l'[elA '9/'5ate( a (hallo<, 9ear6(hore
e9R'ro9?e9t- qerte]rate tra5[( a9/ tra5e( 5ro(('9Q the ?u/@lat a9/ ]ea5h
'9/'5ate that the tra5[ ?a[er( ^o((']lA Re9ture/ out '9to (hallo< <ater(
o@ the la[e, a9/ that theA 5oul/ ̂ ote9t'allA leaRe @oot^r'9t( '9 a (u](trate
(ho<'9Q RarA'9Q (tate( o@ 5ohe('o9 a9/ (u]?erQe95e- =u/5ra5[( a9/
(o?e o@ the ̂ oorlA ̂ re(erRe/ /'9o(aur tra5[( <oul/ haRe @or?e/ /ur'9Q
a la[e leRel reQre(('o9 a9/ ?aA re^re(e9t a9 e>te9('o9 o@ the (a?e (ur@a5e
`=3La ^re(erRe/ to the ea(t o@ G'Rer('/e Dr'Re- B5our'9Q o@ the(e
?u/5ra5[( a9/ tra5[(, a9/ the @or?at'o9 o@ @lute 5a(t(, ^ro]a]lA o56
5urre/ 5o9te?^ora9eou(lA <'th the '9't'al /e^o('t'o9 o@ the ]a(al ^or6
t'o9 o@ the =3L (a9/(to9e '9 th'( area- 3h'( 5o9te?^ora9eou( /e^o('6
t'o9 ?aA haRe ]ee9 re(^o9(']le @or the ('?ulta9eou( a9/ ra^'/ ]ur'al o@
(<'? tra5[(, other '5h9'te(, a9/ (e/'?e9tarA (tru5ture( a( the (a9/ (<e^t
a5ro(( the e>^o(e/, u9/erlA'9Q @'9e (e/'?e9t(- Jha9Qe( '9 (u](trate a9/
e9R'ro9?e9t <oul/ l'[elA Q'Re r'(e to a <'/e ra9Qe o@ ̂ re(erRat'o9al tra5[
tA^e( `IhAte a9/ Go?a9o, 211"a-

DESCRIPTION OF SGDS S-I5 TRACKS
AND ASSOCIATED TRACES

Swim TracH 5orphotypes and Swimming Orientations

3he BMDB reReal( a Rar'etA o@ tra5[ tA^e(- 3he(e '95lu/e tA^'5al
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<al['9Q to ru99'9Q thero^o/ tra5[( o@ Grallator a9/ le(( 5o??o9
Eubrontes `S'Q- VDa, (l'QhtlA elo9Qate tra5[( re(e?]l'9Q (5rat5h ?ar[(
`a9'?al( that ?aA haRe ^ur^o(elA (5rat5he/ at the (u](trate '9 (ear5h o@
@oo/, et5-, '9 the o^'9'o9 o@ AGJ= a9/ 7KOa or (l'/e ?ar[( `'9 the
o^'9'o9 o@ =MLa `S'Q- VHa, a9/ h'QhlA elo9Qate tra5[( that <e re@er to
here'9 a( (<'? tra5[( `S'Q- #Ha- Kt (houl/ ]e [e^t '9 ?'9/ that the Ra(t
?a_or'tA `rW#ca o@ tra5[( at the ('te are tho(e o@ Grallator, @or?e/
(u]aer'allA <h'le <al['9Q, <'th a @e< Eubrontes tra5[( '9 <h'5h the

tA^'5al @oot ?or^holoQA '( 5learlA (ee9 ̀ ='l9er et al-, 211#aa- 3h'( lea/(
to the '9@ere95e that the (5rat5hf(l'/e ?ar[( a9/ (<'? tra5[( re^re(e9t a
/'@@ere9t ?o/e o@ ̂ re(erRat'o9 o@ tra5e( ?a/e ]A the (a?e tra5[ ?a[er(-

3he (5rat5hf(l'/e ?ar[( ̀ S'Q- VHa are 5hara5ter'be/ ]A three ̂ aral6
lel tra5e( that e>te9/ ]a5[ @ro? a ?ore or le(( re5oQ9'ba]le, tr'/a5tAl
thero^o/ tra5[- Bu5h tra5e( are relat'RelA u95o??o9 a9/ tA^'5allA o55ur
'9 '(olat'o9 o9 (ur@a5e( <here 9or?al <al['9Q tra5e( ̂ re/o?'9ate- 3he(e
(5rat5hf(l'/e ?ar[( haRe o9lA ]ee9 @ou9/ o9 the BMDB d3o^ Bur@a5ee

SKMUGH V- Be/'?e9tarA (tru5ture( a9/ '5h9'te( that '9/'5ate a9 do9(horee ^aleoe9R'ro9?e9t @or the BMDB =3L- A, =u/5ra5[( `BMDB-"1a- B, Balt 5rA(tal
5a(t( `BMDB-V1a- C, Ga'9 /ro^ '?^re(('o9( <'th Pagiophyllum ]ra95h `BMDB-VW"a- D, A le@t Eubrontes tra5[ (ho<'9Q the a(A??etrA o@ /'Q't KKK <'th the
<'/er ^art o@ the /'Q't ('tuate/ laterallA a9/ the 9arro<er ^art ?e/'allA `BMDB-Wa- E, Grallator (5ra^e or (l'/'9Q tra5[ (ho<'9Q (e/'?e9t ?ou9/e/ u^ 5au/allA
`]la5[ arro<a `BMDB-DVa-
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SKMUGH #- K5h9'te( a9/ (e/'?e9tarA (tru5ture( that '9/'5ate ^aleoe9R'ro9?e9t( o9 the BMDB =3L a9/ 3o^ Bur@a5e- A, Jurre9t r'^^le( @or?e/ ^r'or to
Eubrontes a9/ Grallator tra5[<aA( `BMDB-"Ta- B, BA??etr'5al <aRe6@or? r'^^le( '9/'5ate o9(hore or ]ea5h e9R'ro9?e9t( `BMDB-2!1a- C, 3ool ?ar[(
`BMDB-22"a- D, Bu]agueou( (5rat5h 5'r5le( `(^e5'?e9 9u?]er ^e9/'9Qa- E, Nr'Q'9al (<'? tra5[( `Grallator6tA^ea /'(5oRere/ o9 =aA V, 211" ]A AGJ=
`BMDB-VDa- F, B5oure/ 5@- Grallator tra5[ `S'el/ n DB-"2Ta-
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tra5[('te `S'Q(- 26!a- K9 5o9tra(t, (<'? tra5[( Qe9erallA 5o9('(t o@ ?ore
elo9Qate, ̂ arallel to (u]^arallel d(5ra^e ?ar[(e ̀ a( the 9a?e Characichnos
'?^l'e(a that o55ur '9 h'Qh /e9('t'e(, al?o(t '9Rar'a]lA without a((o5'ate/
<al['9Q tra5e(-

Me9erallA, a ?u/(to9e 5o?^a5t'o9 rat'o '( a]out !X", ]ut 't ?aA
]e le(( '9 5o9t'9e9tal (e/'?e9t( /e^e9/'9Q o9 ?a9A @a5tor( `;a/o9,
"WWDa- 3he ?a_or'tA o@ 5la< ?ar[( a9/ (<'? tra5[( <ere l'[elA 5lo(e to
^er^e9/'5ular to ]e//'9Q <he9 theA <ere ?a/e- =o(t o@ the 5la< ?ar[(
a9/ th'9 (<'? tra5[( haRe ]ee9 laterallA /'(torte/ a9/ Rert'5allA 5o?6
^re((e/ '9 that theA are 9o< ̂ re(erRe/ at a9 aReraQe a9Qle o@ a]out V#s or
Qreater /ue to 5o?^a5t'o9-

At lea(t three 5ateQor'e( o@ (<'? tra5[( at the BMDB a^^ear to ]e
^re(e9t, all ^re(erRe/ a( 9atural 5a(t( '9 h'Qh /e9('tA a((e?]laQe( `S'Q-
2Aa- 3he(e '95lu/eX

`"a K9@erre/ /o<965urre9t tra5e( thatX
6 haRe Rar'a]le 5la< '?^re(('o9 /e^th( `tA^'5allA #6D 5?a
6 al<aA( haRe the /ee^e(t a9/ lo9Qe(t tra5e ?a/e ]A the

?e(a>o9'5 /'Q't ̀ ^re(u?a]lA /'Q't KKKZ S'Q- 2Ba
6 are a55o?^a9'e/ ]A Grallator tra5[( that re(e?]le 9or?al

<al['9Q @oot^r'9t( `S'Q- 2JaZ
`2a 3ra5e( or'e9te/ u^65urre9t thatX
6 5o9('(t o@ u]'gu'tou(, ^arallel (5ra^e ?ar[( `Characichnosa
6 RarA 5o9('/era]lA '9 oRerall le9Qth ̀ ra9Q'9Q '9 ('be @ro? #6V1

5? lo9Q a9/ #6T 5? <'/ea
6 are u(uallA '9 (et( o@ three, althouQh o55a('o9allA ̂ o((e(( o9lA

t<o or o9e 5la< ?ar[( `/'Q't KKK '( a((u?e/ to al<aA( ]e
^re(e9ta

6 /'Q't KKK ?ar[( are lo9Qer a9/ /ee^er, <h'le /'Q't( KK a9/ Kq are
(horter a9/ (hallo<er tha9 /'Q't KKK `S'Q(- #H, 2A, D6HaZ a9/

`!a Jro((65urre9t (<'? tra5[( thatX
6 are u(uallA or'e9te/ ?ore '9 a9 u^65urre9t tha9 /o<965urre9t

/'re5t'o9
6 are u(uallA ('tuate/ at a9 a9Qle o@ a^^ro>'?atelA V#t to 5urre9t

@lo< /'re5t'o9
6 haRe ('?'lar le9Qth( a9/ <'/th( a( the /o<965urre9t (<'?

tra5[( `S'Q- 2Sa-
Kt '( '?^orta9t to 9ote that /o<96, u^6 a9/ 5ro((65urre9t tra5e( are all
@ou9/ o9 the (a?e (ur@a5e( '9 the 5ha99el6l'[e trouQh at the ]a(e o@ the
?a'9 tra5[6]ear'9Q (a9/(to9e /e(5r']e/ a]oRe ̀ S'Q- !a- Do<96 a9/ 5ro((6
5urre9t tra5e( ̀ Grallatora are u95o??o9 relat'Re to the u^65urre9t (<'?6
?'9Q tra5e(-

All o](erRat'o9( <ere ?a/e '9/e^e9/e9tlA o@ tho(e o@ IhAte a9/
Go?a9o ̀ 211"a, <ho ha/ ?a/e ('?'lar o](erRat'o9( a]out ='//le 7ura(6
('5, Br't'(h (<'? tra5[(- IhAte a9/ Go?a9o `211"a 5o95lu/e/ that the
t<o (tAle( o@ ^re(erRat'o9 theA o](erRe/ a5tuallA re^re(e9te/ t<o /'@6
@ere9t tra5[6?a['9Q e^'(o/e( that relate/ to 5ha9Q'9Q <ater leRel( throuQh
t'?e- 3h'( ra'(e( a9 '?^orta9t ta>o9o?'5 5o9('/erat'o9X are Characichnos
tra5e(, there@ore, ?erelA e>tra?or^holoQ'5al Rar'a9t( o@ Grallator a9/
other tr'/a5tAl thero^o/ tra5[ tA^e( ?a/e /ur'9Q '/e9t'5al ]ehaR'or( a(
^ro/u5e dtA^'5ale Grallator tra5[(, or are theA /'(t'95t d]ehaR'oral Rar'6
a9t(ue 3h'( ?atter '( reR'('te/ ]elo<-

Detailed PreserRation of Swim TracHs

Pre(erRe/ 5la< t'^( o9 the BMDB (<'? tra5[( ^ro_e5t ]a5[<ar/,
'9/'5at'9Q that the tra5[6?a['9Q a9'?al( <ere (<'??'9Q '9 the o^^o('te
/'re5t'o9 to 5la< t'^ or'e9tat'o9 `'-e-, 5au/allA6^ro_e5te/ 5la< t'^(X S'Q(-
2J, H, M6$a- Bo?e 5la< t'^( at the BMDB are (o <ell ^re(erRe/ that
/eta'l( o@ the in vivo 5la< t'^( 5a9 ]e re5oQ9'be/ ̀ S'Q(- 2M6$a- =or^ho6
loQ'5al /eta'l( o@ the l'R'9Q a9'?al 5a9 ]e '/e9t'@'e/, (u5h a( (?ooth area(
5ut ]A the 5la< 5ut'5le a9/ the ]ou9/arA ]et<ee9 5ut'5le a9/ (5alA (['9,
<'th the @le(hA ̂ art o@ the toe ̂ ro?'9e9tlA ra'(e/ a]oRe the 5ut'5le ]A a(
?u5h a( 1-T 5?- Surther /el'5ate /eta'l( o@ the (['9 '95lu/e RerA 5o??o9
(5ale (5rat5h l'9e( ̀ S'Q(- 2M6$a a9/ rare (['9 '?^re(('o9(- B5ale (5rat5h
l'9e( o9 the ('/e( o@ (<'? tra5[( ra9Qe '9 <'/th @ro? "6"-# ??-

B'95e 5la< t'^( o@ the <ell6^re(erRe/ BMDB (<'? tra5[( ^ro_e5t

]a5[<ar/, 't '( al(o ^o((']le to /eter?'9e <hether a (<'? tra5[ <a(
?a/e ]A a le@t or r'Qht @oot, ]oth @or Grallator a9/ Eubrontes- 3he BMDB
(<'? tra5[( are (o <ell6^re(erRe/ that, o9 ?a9A (^e5'?e9(, '?^re(6
('o9( ?a/e ]A the /'(tal ^hala9Qeal ^a/( 5a9 ]e 5learlA /'(t'9Qu'(he/
@ro? the 5la< ?ar[( the?(elRe(, ?a['9Q th'( 5olle5t'o9 u9'gue- 3he
?a_or'tA o@ BMDB (<'? tra5[( ^re(erRe ?ar[( ?a/e o9lA ]A the 5la<(
a9/ (ho< 9o eR'/e95e o@ the /'(tal ^hala9Qeal ^a/(- D'Q't KKK '( a(A?6
?etr'5al '9 ea5h '5h9ota>o9 <he9 @or?e/ (u]aer'allA, <'th the ?ore
^ro?'9e9t a9/ rou9/e/ ^ort'o9( o@ the ^hala9Qeal ^a/( o9 the lateral
('/e o@ the toe a9/ a (tra'Qhter ?e/'al ('/e o@ the /'Q'tZ '9 the (<'? tra5[(,
the 5la< '( al(o ^o('t'o9e/ ?ore ?e/'allA tha9 laterallA o9 ea5h '?^re(6
('o9 o@ /'Q't KKK ̀ S'Q- VDa- 3here@ore, <he9 loo['9Q at the BMDB thero^o/
(<'? tra5[(, the ?e/'al ('/e( o@ ]oth the /'(tal ^hala9Qeal ^a/ a9/ the
5la< are 9arro<, a9/ the lateral ('/e( are th'5[er-

Comparison of Swim TracHs with
Known SGDS TracH Ichnotaxa

Grallator.type Swim TracHs
Due to the larQe gua9t'tA o@ (?aller /'9o(aur (<'? tra5[( at the

BMDB lo5al't'e(, a9/ ]e5au(e W#c o@ all /'9o(aur @oot^r'9t( at the BMDB
are tho(e o@ Grallator, <e '9ter^ret that ?o(t o@ the (?aller (<'? tra5[(
are dGrallator6tA^e-e 3he <'/th( ]et<ee9 /'Q't( KK6Kq o@ dtA^'5ale
Grallator tra5[( at the BMDB ra9Qe @ro? T6"V 5?, <herea( '9 (<'? tra5[
(et(, <'/th( ra9Qe @ro? #6T 5? `S'Q(- VH, #H, 2Ja- K9 theorA, a^^re(('o9
]et<ee9 /'Q't( KK6Kq <h'le (<'??'9Q '( ^ro]a]lA /ue to the a9'?al(
^ur^o(elA @or?'9Q the'r a^^e9/aQe '9to ?ore o@ a9 oar or ^a//le6l'[e
(tru5ture to ]etter ^u(h aQa'9(t the <ater '9 or/er to 5reate ]etter @or6
<ar/ ^ro^ul('o9-

3he <'/th( o@ the ]a(e( o@ the 5la<( o@ Grallator6tA^e (<'?
tra5[( ra9Qe @ro? 1-#6"-1 5?, a9/ the /'(tal ^hala9Qeal ^a/( o@ the toe(
are <'/er, <'th a ra9Qe o@ !-16!-# 5?, Q'R'9Q a rat'o o@ "X!- Bu]aer'allA6
@or?e/ Grallator tra5[( at the BMDB `S'Q(- VH, #S, 2Ja haRe the (a?e
"X! rat'o- All o@ the(e ?ea(ure?e9t( <ere ta[e9 @ro? Grallator tra5[(
@or?e/ (u]aer'allA at the BMDB a9/ @ro? Grallator6tA^e (<'? tra5[(
@ro? the =3L ('te(-

B5ale (5rat5h l'9e ̀ S'Q(- 2B, S6Ma <'/th( o9 Grallator6tA^e (<'?
tra5[( haRe a <'/th ra9Qe o@ "-16"-# ??- U9@ortu9atelA, 9o (['9 '?^re(6
('o9( @ro? the /'(tal ^hala9Qeal ^a/( are ^re(erRe/ o9 a9A o@ the BMDB
(u]aer'allA6@or?e/ tra5[( re5oRere/ thu( @ar, althouQh (5ale (5rat5h l'9e(
haRe ]ee9 '/e9t'@'e/ o9 BMDB Grallator @oot^r'9t( o9 th'( ^art o@ the
toe- A//'t'o9allA, (5ale( <'th a Rar'etA o@ /'a?eter( o55ur o9 /'@@ere9t
^art( o@ the @oot ]oth o9 Grallator a9/ Eubrontes tra5[(, <'th Eubrontes
(5ale( o9lA (l'QhtlA larQer <he9 5o?^ar'9Q ('?'lar ^ort'o9( o@ the @oot-
L'[e<'(e, (5ale (5rat5h l'9e <'/th( o9 Eubrontes tra5[( a9/ Eubrontes6
tA^e (<'? tra5[( are al(o '9 the (a?e ('be ra9Qe a( tho(e (ee9 '9 Grallator
tra5[( a9/ Grallator6tA^e (<'? tra5[(-

Eubrontes.type Swim TracHs
Bu]aer'allA6@or?e/ Eubrontes tra5[( ̀ S'Q- VDa are ?u5h le(( 5o?6

?o9 tha9 Grallator `='l9er et al-, th'( Rolu?ea- 3he ^atter9 /e(5r']e/
@or Grallator6tA^e (<'? tra5[( '( al(o (ee9 <'th ^ur^orte/ Eubrontes6
tA^e (<'? tra5[( @ro? DBm" a9/ DBm2, '95lu/'9Q a(A??etrA o@ /'Q't
KKK, (5ale (5rat5h l'9e(, a9/ o55a('o9al ^re(erRat'o9 o@ /'(tal ^hala9Qeal
^a/(- A('/e @ro? (u]aer'allA @or?e/ Eubrontes tra5[(, t<o other larQe
@or?( o@ thero^o/ tra5[ tA^e( ?u(t ]e 5o9('/ere/ at the BMDB ('teX
Gigandipus a9/ 5@- Kayentapus `(ee ='l9er et al-, th'( Rolu?ea- 3he
<'/th( ]et<ee9 /'Q't( KK6Kq o@ dtA^'5ale Eubrontes tra5[( at the BMDB
ra9Qe @ro? "T62T 5?, ]ut '9 the o9lA ?ea(ura]le (<'? tra5[ (et `S'Q-
DAa, the <'/th '( a]out !1 5?- A 9arro<er <'/th '( e>^e5te/- $o<eRer,
the (<'? tra5[ '9 gue(t'o9 ?aA haRe ]ee9 ^ro/u5e/ ]A a larQer '9/'6
R'/ual, or the /'Q't( 5oul/ haRe ]ee9 (^laAe/ @arther a^art ]A the <aA
theA '?^a5te/ the (u](trate- A( ?e9t'o9e/ a]oRe, l'[e the a@ore?e96
t'o9e/ Grallator @oot^r'9t( a9/ Grallator6tA^e (<'? tra5[(, /'Q't KKK '(
a(A??etr'5al '9 Eubrontes tra5[( a9/ (<'? tra5[(- 3h'( a(A??etrA '(
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SKMUGH 2- Grallator6tA^e (<'? tra5[( @ro? the BMDB =3L- A, Blo5[ (ho<'9Q h'Qh /e9('tA o@ ^arallel (<'? tra5[( `S'el/ n BI-2Wa- B, Do<965urre9t (<'?
tra5[ (et `S'el/ n BI-"1Va- C, d;or?ale Grallator tra5[ '9 a /o<965urre9t or'e9tat'o9 `S'el/ n BI-W1a- D, Hlo9Qate, u^65urre9t (<'? tra5[( `BMDB-"2D6
Va- E, Bhorter, u^65urre9t (<'? tra5[( `S'el/ n BI-"1!a- F, B<'? tra5[ (et 5ro((65utt'9Q 5urre9t '9 a ?ore u^65urre9t or'e9tat'o9 `S'el/ n BI-DDa- G,
Grallator6tA^e (<'? tra5[ /eta'l( (ho<'9Q 5la< ?ar[, 5la< t'^ a9/ (5ale (5rat5h l'9e( `BMDB-!2"a- H, Jlo(e6u^ o@ 5la< t'^, @ro? G (ho<'9Q ^o((']le 5ut'5le
/eta'l( `BMDB-!2"a- A]]reR'at'o9(X JSD, 5urre9t @lo< /'re5t'o9Z J3, 5la< t'^Z D3, /'re5t'o9 o@ traRelZ PP, /'(tal ^hala9Qeal ^a/Z BD, (<'? /'re5t'o9Z BBL,
(5ale (5rat5h l'9e(- B5ale( '9 5?-
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SKMUGH D- Po((']le Eubrontes6tA^e (<'? tra5[(- A, LarQe, ^o((']le Eubrontes6tA^e (<'? tra5[( `<h'te arro<(a a((o5'ate/ <'th a]u9/a9t Grallator6tA^e
(<'? tra5[( `]la5[ arro<(a `BMDB-T1#a- B.E, Eubrontes6tA^e (<'? tra5[ toe a9/ 5la< ?ar[ `BMDB-#1Da- B, D'(tal R'e<, (ho<'9Q 5la< a9/ a(A??etrA o@
/'Q't- B5ale ]ar l 2 5?- C, D'(tal R'e< o@ toe a9/ 5la< (ho<'9Q a(A??etr'5al (ha^e o@ /'Q't a9/ 5la<- B5ale ]ar l 2 5?- D, =e/'al R'e< o@ /'Q't (ho<'9Q 5la<
?ar[ a9/ 5lear (5ale (5rat5h l'9e(- E, Lateral R'e< o@ /'Q't (ho<'9Q 5la< ?ar[ a9/ (5ale (5rat5h l'9e(- A]]reR'at'o9(X J=, 5la< ?ar[Z DPP, /'(tal ^hala9Qeal
^a/Z LPP, lateral ('/e o@ /'(tal ^hala9Qeal ^a/Z =PP, ?e/'al ('/e o@ /'(tal ^hala9Qeal ^a/-
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5learlA (ho<9 o9 (^e5'?e9 BMDB-#1D ̀ S'Q(- DB6Ja, <h'5h re^re(e9t( a9
'(olate/ e>a?^le o@ a9 u9/eter?'9e/ a9/ larQe thero^o/ /'Q't- B5ale (5rat5h
l'9e( are ^ro?'9e9t o9 the ('/e( o@ the(e (^e5'?e9( `S'Q(- DD6Ha-

3he 5la< ]a(e <'/th( o@ Eubrontes6tA^e (<'? tra5[( ra9Qe @ro?
1-D6"-! 5?, a9/ the /'(tal ^hala9Qeal ^a/ o@ the toe( ra9Qe @ro? #-!6#-#
5? `S'Q(- DB6Ja- Be5au(e o@ the rar'tA o@ '9ter^rete/ Eubrontes6tA^e
(<'? tra5[(, 't '( ?ore /'@@'5ult to /eter?'9e <h'5h o@ the /'Q't( `'-e- KK,
KKK, or Kqa ?a/e the larQe (<'? tra5[(- D'Q't( KK a9/ Kq te9/ to ]e 9ar6
ro<er tha9 /'Q't KKK, re9/er'9Q the "X! 5la<f/'(tal ^hala9Qeal ^a/ rat'o
e(t'?ate '9a55urate-

BeReral Eubrontes tra5[( `a9/ ^o((']le (5oure/6out tra5[(a are
^re(erRe/ a?o9Q the (<'? tra5[( at DBm" a9/ DBm2 `S'Q- TAa- A9
'?^re(('Re Eubrontes tra5[ <'th a ?etatar(al '?^re(('o9, a((o5'ate/
(5ale (5rat5h l'9e(, a9/ (l'/e ?ar[( ̀ S'Q(- TB6Ja '9/'5ate( a9 '9tere(t'9Q
?oRe?e9t o@ the a9'?al- 3h'( /ee^ le@t tra5[ ha( a9 e(t'?ate/ @oot le9Qth
o@ a]out !1 5? ̀ #V 5? <'th ?etatar(ala a9/ a^^ro>'?ate <'/th o@ "W 5?
`S'Q- TBa- 3h'( tra5[ l'[elA re^re(e9t( a thero^o/ /'9o(aur at re(t, (ta9/6
'9Q '9 the <ater <'th a 9orth6@lo<'9Q 5urre9t to<ar/ 't( 5ra9'al le@t ('/e,
<h'le the a9'?al <a( @a5'9Q 9orthea(t- 3he or'e9tat'o9 o@ (5rat5h 5'r5le(
a9/ other (e/'?e9tarA (tru5ture( (u^^ort th'( '9ter^retat'o9- 7u/Q'9Q
@ro? the (l'/e ?ar[( o9 the (u](trate `S'Q- TJa, 't a^^ear( a( thouQh the
/'9o(aur atte?^te/ to a/Ra95e @or<ar/ a9/ <a( ^u(he/ o@@ ]ala95e to
the le@t `'-e-, '9 a9 o]l'gue, /o<965urre9t /'re5t'o9a- 3he a9'?al the9
a/Ra95e/ (l'QhtlA @or<ar/ p ]ut the tra5e the9 Qra/e( '9to @eature( too
5haot'5 to allo< 5lear '9ter^retat'o9- A]u9/a9t Grallator6tA^e (<'?
tra5[( are a((o5'ate/ o9 the (a?e ]lo5[ <'th (eReral o@ the? @or?e/ a@ter
the Eubrontes tra5[ ?a[er ?oRe/ a<aA `S'Q(- TB6Ja-

Other Types of Swim TracHs or Possible Swim TracHs at the
SGDS

A9 u9u(ual, elo9Qate ta'l6/raQ6l'[e tra5e, or'e9te/ at a9 a9Qle o@
a^^ro>'?atelA V#t to the /o<965urre9t @lo< /'re5t'o9 ̀ S'Q- WAa e>'(t( '9
DBm"- 3he th'99e(t e9/ o@ the tra5e ̀ /o<965urre9t /'re5t'o9a '( a^^ro>'6
?atelA "-# 5? <'/e- 3he th'5[e(t e9/ '( '9 the u^65urre9t /'re5t'o9 a9/
a]out # 5? <'/e, <'th a]out 2 5? o@ rel'e@- Alo9Q the th'99er e9/ '( a
(har^, ^ro?'9e9t r'/Qe e>te9/'9Q a]out 21 5? `S'Q- WAa that Qra/e( to a
(?ooth, rou9/e/ (ur@a5e <'th /e5rea('9Q <'/th- 3he e9t're tra5e ha( lo9Q
(5ale (5rat5h l'9e( o9 ]oth ('/e(, a9/ ha( a total le9Qth o@ ""V 5? `(^a96
9'9Q t<o ]lo5[(Z @'el/ n BI-"1! a9/ BI-"#Z (^e5'?e9 BI-"1! ha( the
?a_or'tA o@ the tra5e a9/ ?ea(ure( a]out DV 5? '9 le9Qtha- 3he e>a5t
a@@'9't'e( o@ th'( tra5e are u95learZ ho<eRer, 't '( 5erta'9 that th'( <a(
?a/e ]A a re^t'le, a9/ l'[elA a thero^o/ /'9o(aur ]a(e/ o9 a((o5'ate/
(<'? tra5[( a9/ Eubrontes a9/ Grallator @oot^r'9t(- Kt ?'Qht ]e a ta'l6
/raQ or (<'^e ?ar[, or ?aA haRe ]ee9 5au(e/ ]A a9 a9'?al ^la5'9Q a9
a^^e9/aQe o9 the (u](trate a9/ /raQQ'9Q 't /o<965urre9t-

A9other tra5e o@ '9tere(t @ou9/ '9 DBm" '( a9 '(olate/,
Batrachopus6l'[e @oot^r'9t that ?ea(ure( ! 5? lo9Q a9/ 2-# 5? <'/e
`S'Q- WBa- 3h'( 9atural 5a(t (^e5'?e9 ha( 1-T 5? o@ rel'e@, (ho<( @our
/'Q't(, a9/ re^re(e9t( a r'Qht ^e( tra5[- Ihat ?a[e( th'( @oot^r'9t o@
'9tere(t '( ho< 't 5a?e to ]e ^re(erRe/ <'th (u]agueou( tra5e( a9/
(e/'?e9tarA (tru5ture(- Kt ?aA haRe ]ee9 ?a/e ^r'or to (<'? tra5[
@or?at'o9 a9/ ]ur'al o@ the tra5[ (ur@a5e /ur'9Q a reQre(('Re la[e ^ha(e,
]ut Q'Re9 that th'( (ur@a5e <a( ]ur'e/ gu'te ra^'/lA, th'( (uQQe(t'o9
(ee?( u9l'[elA- Batrachopus tra5[( are u(uallA attr']ute/ to
5ro5o/Alo?or^h(, a9/ HarlA 7ura(('5 5ro5o/Alo?or^h(, (u5h a(
(^he9o(u5h'a9(, haRe l'?]( that (uQQe(t a9 ere5t, /'Q't'Qra/e (ta95e, a9/
are there@ore ?ore a/a^te/ @or 5ur(or'al ha]'t( tha9 ?o/er9 5ro5o/Al'a9(
`Parr'(h, "WTDZ Iu a9/ Jhatter_ee, "WW!, ^- DTa- Proto(u5h'a9( <ere
^ro]a]lA ?ore terre(tr'al tha9 ?o/er9 5ro5o/Al'a9(, ]ut 9ot a( (^e5'al6
'be/ a( (^he9o(u5h'a9( '9 the 3r'a(('5 a9/ HarlA 7ura(('5 ̀ Parr'(h, "WTDZ
Jarroll, "WTT, ̂ - 2T"a- $o<eRer, 't '( ̂ o((']le that a ?e?]er o@ e'ther o@
the(e 5ro5o/Alo?or^h 5la/e( 5oul/ haRe ^ro/u5e/ a tra5[ <h'le ^ar6
t'allA or 5o?^letelA (u]?erQe/ to 5reate the Batrachopus6l'[e tra5[ '9
S'Qure WB-

BeReral '?^orta9t 5@- Batrachopus tra5[<aA( are @ou9/ at the

SKMUGH T- Eubrontes tra5[(- A, G'Qht Eubrontes @oot^r'9t( a((o5'ate/ <'th
/'9o(aur (<'? tra5[( `S'el/ n BI-"1!a- B.C, Eubrontes tra5[ a9/ /ee^
?etatar(al '?^re(('o9 a9/ (5ale (5rat5h ?ar[(, <'th a((o5'ate/ Grallator6
tA^e (<'? tra5[( `S'el/ n BI-2Wa- B, Jra9'al '( to<ar/ the to^ o@ the ^hoto-
C, Jlo(e6u^ o@ (5ale (5rat5h l'9e( '9 B- L'9e( ]eQ'9 at or'Q'9al ^o('t'o9 o@
@oot `]otto? le@t o@ ^hotoa a9/ e>te9/ to<ar/ the tra5[ ?a[ero( le@t
`to<ar/ to^ o@ ^hotoa- JSD, 5urre9t @lo< /'re5t'o9-
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BMDB ?u(eu? ('te '9 the in situ d3o^ Bur@a5ee tra5[ laAer `S'Q(- 26!a-
All (^e5'?e9( 5o9('(t o@ <al['9Q tra5[<aA( tra9('t'o9'9Q '9to (<'?
tra5[(Z the ]e(t6^re(erRe/ e>a?^le o@ th'( '( BMDB-"T-3# `S'Q(- WJ6Ha,
<h'5h '( a((o5'ate/ <'th @our other tra5[<aA( that ?oRe/ '9 the (a?e
/'re5t'o9 `BBIa, ^arallel'9Q the ^aleo6(horel'9e- All ]eQ'9 <'th 5lear
Batrachopus tra5[<aA( that (ho< ?a9u(f^e( (et( `S'Q(- WJ6Da- A( the
to^oQra^hA o@ the tra5[e/ (ur@a5e /ro^( '9 eleRat'o9, the(e <al['9Q
tra5[( tra9('t'o9 '9to (et( o@ ^arallel 5la< ?ar[( arra9Qe/ '9 (et( o@ t<o
to @our ̀ S'Q(- WJ, Ha- 3here are ('> (et( o@ alter9at'9Q le@t a9/ r'Qht (<'?
tra5[(, <'th the ('>th (et tur9e/ <e(t<ar/- A((o5'ate/ 5urre9t r'^^le(
are or'e9te/ '9 a ;I /'re5t'o9 ̀ S'Q- WJa, (o ̂ erha^( the 5ro5o/Alo?or^h(
re(^o9(']le @or the(e tra5[<aA( <ere ]e'9Q tur9e/ /o<965urre9t a( theA
e9tere/ the <ater a9/ ]eQa9 to (<'?- 3he lo9Qe(t tra5[<aA ̀ BMDB-"T-3#a
'( a^^ro>'?atelA W# 5? lo9Q ]ut ?aA ^roRe lo9Qer <'th @uture e>5aRa6
t'o9-

A9other Batrachopus (^e5'?e9, ^re(erRe/ '9 5o9Re> e^'rel'e@,
/'(^laA( a ^art'al tra5[<aA, ^o((']lA tra9('t'o9'9Q @ro? a <al[ to a
(<'?- Kt (ho<( three 5la<6(5ra^e ?ar[( lea/'9Q u^ to three 5lear a9/
<ell6^re(erRe/ /'Q't '?^re(('o9( `S'Q- WSa- A @ourth /'Q't '( ^re(e9t ]ut
<'thout a 5la<6(5ra^e ?ar[ lea/'9Q u^ to 't- 3h'( e9t're tra5[ '( V-2 5?
lo9Q, a9/ the 5la<6(5ra^e ?ar[( are "-T62-2 5? lo9Q a9/ " ?? <'/e- 3he
5la<( o9 the 5lear toe '?^re(('o9( are al(o " ?? <'/e, a9/ RerA (?all
(['9 '?^re(('o9( are R'(']le arou9/ the larQer o@ the /'Q't(- 3he (e5o9/
(et o@ tra5[( '9 th'( (hort tra5[<aA '( lo5ate/ "-D 5? a<aA a9/ 5o9('(t(

o@ d(<'?e tra5[( (ho<'9Q three 5la< ?ar[(- 3he (et '( "-# 5? <'/e, a9/
the 5la< ?ar[( are " ?? <'/e a9/ ra9Qe @ro? "-D62-T 5? '9 le9Qth-
Batrachopus (<'? tra5[( <'ll ]e /e(5r']e/ el(e<here '9 the @uture-

S'9allA, a9 u9u(ual (<'?6tra5[ (^e5'?e9 `BMDB-V2"Z S'Q- WMa
<a( @ou9/ '9 211! ]A Dr- Paul BA]ee ̀ Utah qalleA Btate JolleQe, ProRo,
Utaha '9 ^reR'ou(lA e>5aRate/ ro5[ ^'le( 9orth<e(t o@ the BMDB ?u6
(eu? lo5at'o9, ̂ ro]a]lA @ro? the Bte<art6Ial[er 3ra5[('te leRel ̀ S'Q- 2Z
(ee ='l9er et al-, th'( Rolu?e @or @urther /'(5u(('o9 o@ th'( tra5[('tea- Kt
'( a (et o@ a]out e'Qht ^arallel 5la< ?ar[(, ?ea(ur'9Q V-W 5? <'/e ]e6
t<ee9 the outer ?ar[(- 3he(e 5la< ?ar[( ra9Qe '9 le9Qth @ro? "-262-2 5?
a9/ are 1-"#61-V 5? <'/e- 3he /'@@er'9Q /e^th( a9/ th'5[9e((e( o@ the
Rar'ou( 5la< ?ar[( ?a[e 't loo[ l'[e 5o'95'/e9tallA oRerla^^'9Q (<'?
tra5[( ?a/e e'ther ]A /'@@ere9t l'?]( o@ the (a?e a9'?al or, ?ore l'[elA,
/'@@ere9t a9'?al( at /'@@ere9t t'?e(- 3h'( tra5e 5oul/ ^o((']lA ]e ^art o@
a turtle (<'? tra5[, ]ut u9t'l ]etter (^e5'?e9( are /'(5oRere/, 't <'ll
re?a'9 o@ u95erta'9 a@@'9'tA-

DISC4SSION

A( ?e9t'o9e/ a]oRe, the '5h9oQe9u( Characichnos `IhAte a9/
Go?a9o, 211"a 5oul/ ]e 5o9('/ere/ ?erelA a9 e>tra?or^holoQ'5al Rar'6
a9t o@ d<al['9Qe tra5[ tA^e( @ou9/ a((o5'ate/ <'th or 9ear the (<'?
tra5[(- Be5au(e <ell6^re(erRe/ (<'? tra5[( are @ou9/ '9 5lo(e a((o5'a6
t'o9 <'th Grallator a9/ Eubrontes tra5[( at the BMDB ('te(, <e 5a9
attr']ute the(e (<'? tra5[( to the (a?e tra5[ ?a[er( a9/ re@er to the? a(

SKMUGH W- Nther tA^e( o@ (<'? tra5[( a9/ a((o5'ate/, e9'Q?at'5 tetra^o/6^ro/u5e/ (tru5ture(- A, d3a'l (<'^e ?ar[e <'th a((o5'ate/ (<'? tra5[( `S'el/ n
BI-"1!a- B, 5@- Batrachopus tra5[ @ou9/ a((o5'ate/ <'th /'9o(aur (<'? tra5[( `S'el/ n BI-2Wa- C.E, d3o^ Bur@a5ee Batrachopus tra5[<aA tra9('t'o9'9Q
@ro? <al[ to (<'? `BMDB-"T-3#a- ;ot'5e the or'e9tat'o9 o@ 5urre9t r'^^le( a9/ the 5ha9Qe '9 /'re5t'o9 o@ the (<'? tra5[(- F, Batrachopus (^e5'?e9
tra9('t'o9'9Q @ro? <al[ to (<'? `BMDB-"D2a- G, B<'? tra5[ o@ u9[9o<9 a@@'9'tA `BMDB-V2"a-
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Grallator6tA^e a9/ Eubrontes6tA^e (<'? tra5[(- Ie /o the (a?e @or
Batrachopus a9/ Batrachopus6l'[e (<'? tra5[(, ('95e tra5[( o@ th'(
'5h9ota>o9 al(o o55ur o9 the BMDB 3o^ Bur@a5e tra5[('te tra9('t'o9'9Q
@ro? <al['9Q to (<'??'9Q tra5e(-

Ie a55e^t the '5h9oQe9u( 9a?e Characichnos a( a Ral'/ /e(5r'^6
t'o9 o@ a ]ehaR'oral 5hara5ter o@ the tra5[ ̂ ro/u5er(- Ihere (<'? tra5[(
are all that e>'(t, theA 5a99ot ]e attr']ute/ to a9A ^art'5ular (u]aer'allA
^ro/u5e/, d<al['9Qe tra5[ '5h9ota>o9- Ja(e( (u5h a( the BMDB (<'?
tra5[ ('te(, at <h'5h (<'? tra5[( o55ur '9 5lo(e ^ro>'?'tA to, a9/ (o?e6
t'?e( '9 /'re5t a((o5'at'o9 <'th, (u]aer'allA ^ro/u5e/ tra5[(, are rela6
t'RelA rare- M'Re9 that ?or^holoQA '( the ?a'9 '5h9ota>o9o?'5 5r'ter'o9,
Characichnos 5oul/ ]e re/e@'9e/ a( (<'? tra5[( o@ all ]'^e/al /'9o(aur(,
<hether or9'th'(5h'a9 or (aur'(5h'a9, that (ho< three ^arallel (5ra^e
?ar[( `(ee Lo5[leA a9/ ='l9er, th'( Rolu?e @or @urther /'(5u(('o9 o@
9o96/'9o(aur'a9 (<'? tra5[( <'th ('?'lar ?or^holoQ'e(a- ;o< that
Characichnos ha( al(o ]ee9 u(e/ a( a la]el @or a re5e9tlA /e@'9e/
'5h9o@a5'e( `$u9t a9/ Lu5a(, '9 ^re((a, 't '( l'[elA that the 9a?e <'ll
5o9t'9ue to ]e u(e/ ]A '5h9oloQ'(t(- K9 (hort, the /'(5oRerA o@ (o ?a9A
<ell6^re(erRe/ (<'? tra5[( at the BMDB e9ha95e( the 9ee/ to (u]_e5t
the Characichnos '5h9oQe9u( 5o95e^t to @urther (5rut'9A-

Ie al(o '9@er that the dEubrontes6(<'? tra5[(e /e(5r']e/ ]A
Joo?]( `"WT1a @ro? D'9o(aur Btate Par[ ?aA 9ot ]e (<'? tra5[(, ]ut
are u9/ertra5[( o@ Eubrontes- 3he '9ter^retat'o9 o@ Joo?]( `"WT1a that
(<'??'9Q thero^o/( 5oul/ ?a[e u9'gue a9/ re5oQ9'ba]le tra5[( ?aA ]e
Ral'/, ]ut the tra5e @o(('l( ?aA 9ot ]e (<'? tra5[( `Malto9 a9/ Sarlo<,
211!a- Joo?]( al(o 'llu(trate/ a d?eQalo(aure `Joo?](, "WT1, @'Q- !Z
Malto9 a9/ Sarlo<, 211!, @'Q- 2"a ^ro/u5'9Q the ^ro^o(e/ (<'? tra5[(
rather tha9 a ?ore l'[elA ^ro/u5er o@ Eubrontes tra5[(, (u5h a(
Dilophosaurus `Paul, "WTT, @'Q- 26"1a or a ('?'lar, larQe 5erato(aur- 3he
oRerall ?or^holoQ'5al 5hara5ter'(t'5( o@ the d(<'? tra5[(e /e(5r']e/ ]A
Joo?]( `"WT1a /o 9ot 5orre(^o9/ <ell <'th ?o(t BMDB (<'? tra5[(,
<h'5h o55ur '9 (et( o@ three <'th /'Q't KKK /'(^laA'9Q a lo9Qer a9/ /ee^er
5la< ?ar[, e>te9/'9Q 5au/allA a9/ 5ra9'allA ]eAo9/ the lateral /'Q't tra5e(
`KK a9/ Kqa '9 ?o(t 5a(e(, u9le(( ?oR'9Q '9 a /o<965urre9t /'re5t'o9- 3he
D'9o(aur Btate Par[ d(<'? tra5[(e ?aA haRe ]ee9 ^ro/u5e/ o9 a RerA
@'r? (u](trate a( /e?o9(trate/ ]A Sarlo< a9/ Malto9 `211!a, <ho o]6
ta'9e/ 9earlA '/e9t'5al tra5[( ^ro/u5e/ ]A a rhea <al['9Q o9 ^la(ter o@
Par'( that <a( 9earlA har/e9e/ `Malto9 a9/ Sarlo<, 211!a-

Dur'9Q the =3L /e^o('t'o9al eRe9t, the ?a_or'tA o@ (?all
thero^o/( <ere eR'/e9tlA @lou9/er'9Q aQa'9(t a 5urre9t '9 a /e^re(('o9
<'th'9 the la[e that ̂ arallele/ the ̂ aleo6(horel'9e to the 9orth<e(t o@ the
BMDB ?u(eu? ('te- 3he (heer 9u?]er o@ (u]^arallel (<'? tra5[( ?a/e
]A ('?'larlA6('be/ thero^o/( '?^l'e( that the tra5[ ?a[er( <ere ?oR'9Q
'9 a9 orQa9'be/ Qrou^- MreQar'ou(9e(( ha( ]ee9 ̂ reR'ou(lA (uQQe(te/ @or
Late 3r'a(('5 a9/ HarlA 7ura(('5 thero^o/(- 3he Ih'ta[er Coelophysis
muarrA at Mho(t Ga95h, ;e< =e>'5o, '9 the U^^er 3r'a(('5 Go5[ Po'9t
Sor?at'o9 `Paul, "WTTZ Jol]ert, "WTW, "WW1a, ^ro/u5e/ a9 a((e?]laQe
that '95lu/e( a ^ro]a]le ^a5[ or ^a5[( o@ Coelophysis- B'?'lar
5oelo^hA(o'/ a((e?]laQe( '9RolRe ?ult'^le '9/'R'/ual( o@ Megapnosaurus
rhodesiensis @ro? (outher9 A@r'5a `Gaath, "WDD, "WW1Z Paul, "WTTa, a9/
a Qrou^ o@ Megapnosaurus kayentakatae @ro? the HarlA 7ura(('5
`B'9e?ur'a9a OaAe9ta Sor?at'o9 o@ 9orthea(ter9 Ar'bo9a ̀ Go<e, "WTWa-
Megapnosaurus '( ^re(e9tlA the o9lA thero^o/ /e(5r']e/ ]A ]o/A @o(6
('l( '9 the =oe9aRe Sor?at'o9 `Lu5a( a9/ $e5[ert, 211"a, (o 't '( gu'te
^o((']le that th'( a9'?al, or o9e RerA ('?'lar, '( re(^o9(']le @or the
Grallator tra5[( at the BMDB- 3he larQe 5o95e9trat'o9 o@ BMDB (<'?
tra5[( (u^^ort the hA^othe('( that the(e 5oelo^hA(o'/ thero^o/( e>h']6
'te/ QreQar'ou( ]ehaR'or, a^^are9tlA a 5o??o9 ̂ he9o?e9o9 a?o9Q 3r'6

a(('5 a9/ 7ura(('5 thero^o/( `N(tro?, "WD2Z Gaath, "WDD, ^- "W62"Z
Jol]ert, "WTW, ^- "26"D, "VTZ Jurr'e, "WWDZ Lo5[leA a9/ =at(u[a<a,
"WWWZ Lo5[leA et al-, th'( Rolu?ea-

CONC#4SIONS

3he Megapnosaurus or Megapnosaurus6l'[e /'9o(aur( that o56
5u^'e/ the La[e D'>'e (hore( /ur'9Q the HarlA 7ura(('5 H^o5h `a^^ro>'6
?atelA "WT ?'ll'o9 Aear( aQoa Re9ture/ out '9to the la[e <ater(- 3he
e>5elle9t (tate o@ ^re(erRat'o9 o@ ?o(t o@ the(e tra5e( (uQQe(t( that (a9/
(<e^t alo9Q ]A th'( 5urre9t @'lle/ the tra5e( ('?ulta9eou( <'th the'r
@or?at'o9- 3he h'Qh 5o95e9trat'o9 o@ (<'? tra5[( '9/'5ate( larQe Qrou^(
o@ (?all, ̂ ro]a]lA 5erato(aur'a9 /'9o(aur(, @'Qht'9Q or @lou9/er'9Q aQa'9(t
5urre9t(- 3he /'re5t'o9 o@ 9atatorA lo5o?ot'o9 <a( ̂ arallel to the (hore6
l'9e '9 a ?ore or le(( (outherlA /'re5t'o9, o^^o('te the 5au/allA6/'re5te/
5la< ?ar[( ^re(erRe/ '9 the (<'? tra5[(- N55a('o9allA, (<'? tra5[( are
or'e9te/ 5ro((65urre9t or '9 the /'re5t'o9 o@ 5urre9t @lo< t<oar/ the
9orth-

;o969atatorA Eubrontes tra5[<aA( 5o6o55ur <'th the Grallator6
tA^e (<'? tra5[(- 3h'( '9/'5ate( that larQer, ^ro]a]lA Dilophosaurus6
l'[e thero^o/( <ere a]le to <a/e throuQh area( <here (?aller thero^o/(
^re(u?a]lA ha/ to (<'?- A <ater /e^th o@ "6"-2# ? 5a9 there@ore ]e
'9@erre/ @ro? (u5h Grallator (<'? tra5[ eR'/e95e- $o<eRer, ]a(e/ o9 a
('9Qle larQe, Eubrontes6l'[e (<'? tra5[, <ater /e^th Rar'e/ to a( ?u5h a(
"-D# ?- A ('?^ler e>^la9at'o9, 5o9('/er'9Q that '9 out5ro^ La[e D'>'e
<a( ?ore tha9 "11 [? a5ro((, <oul/ ]e that the a9'?al (l'^^e/ o9 the
(?ooth ?u/ '9 the (tro9Q 5urre9t- B?aller (<'? tra5[ 5la< ?ar[( <ere
e'ther ?a/e ]A (?aller '9/'R'/ual( ̀ Grallator tra5[ ?a[er _uRe9'le( a9/f
or (u]a/ult(a or ]A the ?a9ual u9Qual( (tr'['9Q the ?u//A ]otto?-
Batrachopus (<'? tra5[( al(o Q'Re '9('Qht '9to the ]ehaR'or o@ (?all
5ro5o/Alo?or^h( a( theA tra9('t'o9e/ @ro? e?erQe9t area( to (hallo<
<ater alo9Q the (horel'9e a9/ a5ro(( area( o@ Rar'a]le to^oQra^hA-

ACKNO-#EDG5ENTS

Ie tha9[ the Ia(h'9Qto9 Jou9tA B5hool D'(tr'5t, mual'tA H>5a6
Rat'o9, J'tA o@ Bt- MeorQe, Dar5A Bte<art a9/ Bo/eQa DeRelo^?e9t
Jor^orat'o9, Bhel/o9 a9/ Laqer9a 7oh9(o9, a9/ 3here(a Ial[er ̀ @or?er
J'tA o@ Bt- MeorQe 3ra5[('te Joor/'9ator at the BMDBa @or out(ta9/'9Q
5o9tr']ut'o9( to the BMDB, a9/ the'r e@@ort( '9 ̂ re(erR'9Q a9/ ̂ rote5t'9Q
th'( '95re/']le ('te- Ie Q'Re (^e5'al tha9[( to Aaro9 a9/ Le(ter 7e((o^ o@
Btee/6GI Jo9(tru5t'o9 @or ̂ roR'/'9Q the'r e>5aRat'o9 (['ll( a9/ /'QQ'9Q
egu'^?e9t @or D'9o(aur B<'? 3ra5[ muarrA n"- Ie tha9[ Mo9baleb
Jo9(tru5t'o9 @or hel^ '9 the te/'ou( _o] o@ tra9(^ort'9Q ?a9A o@ the
ro5[( 5olle5te/ a5ro(( the (treet to the @uture ?u(eu? ('te- Ie are '96
/e]te/ to all o@ the /e/'5ate/ Rolu9teer( at the BMDB a9/ @ro? the Utah
Sr'e9/( o@ Paleo9toloQA- B^e5'al tha9[( to Dr- Bhel/o9 7oh9(o9 @or loa96
'9Q u( h'( Bo]5at @or re5oRer'9Q '(olate/ (<'? tra5[ ]lo5[(, a9/ @or h'(
@ro9t6e9/ loa/er <or[ @or re5oRer'9Q @loat (<'? tra5[ (^e5'?e9( a9/
5lear'9Q the in situ e>5aRat'o9 ('te '9 ̂ re^arat'o9 @or later e>5aRat'o9- Ie
tha9[ De]ra ='5[el(o9 a9/ Paul BA]ee `Utah qalleA Btate JolleQea @or
hel^@ul 5o??e9t( a9/ (uQQe(t'o9(- Part'al @u9/'9Q <a( ^roR'/e/ ]A the
J'tA o@ Bt- MeorQe a9/ the D'9o(aurAhv3or'u? Sou9/at'o9- 3ha9[( to
7eral/ D- $arr'( `D'>'e Btate JolleQea, B^e95er M- Lu5a( `;e< =e>'5o
=u(eu? o@ ;atural $'(torA a9/ B5'e95ea, a9/ 7e99'@er JaR'9, 7a9ae
Ialla5e, a9/ ='[e Lo<e `Utah MeoloQ'5al BurReAa @or reR'e<'9Q the
?a9u(5r'^t a9/ ?a['9Q (uQQe(t'o9( a9/ 5o??e9t( that haRe QreatlA
'?^roRe/ 't-
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