THE LATE TRIASSIC LATITUDINAL BIODIVERSITY GRADIENT

O © 0 0000000060 00 00 000000000 00 0 0 © 0 © © © 9 9 % 9 9 0 9 v v v ° ° ° 9 ° 9 9 9 9 9 9 9 9 @9 ¢ Emqu.Dunne & RiChCII’dJ.BUtIeI’ O © 0000000000006 06000006000 00 000 0 0 0 ° ° 0 0 0 ° ° ° ° 9 ° 9 9° ° ° ° ° ° 9 9 9 ° 9 2 9 @2

University of Birmingham, UK

} The latitudinal biodiversity gradient (LBG) is the most widely recognised pattern in ‘ o 50°
macroecology. The LBG has been extensively documented in modern faunas, yet the - ® Species richness Global iney |
evolution and drivers of this gradient through time remain uncertain - -m - ——— - e P07 SEIIPANG 75" Mt Congree NW side
e 9 PR A Collections the Late Triassic varies Svalbard (Rhaetian)
\ Formations : : .
} Today, species diversity increases markedly from the poles towards the tropics. This i bhetvveerglotﬁgjde; V\ch ° .
oattern can be seen in vertebrates, invertebrates, plants and fungi - not only on land, % | o Tt e the EOcrjtl ebm SMISP elreol o E‘;Zﬁ'&;’fe'!%g) SoinFtr;\l:]c(::;k?; }?Geefizr;)
but also in the open ocean and even the deep sea A — 300, markedly better sample \h
30 _
157 . . e O - : Placeria Quarry,
LN SpeCIGS richness X 2 © A %;Zgrﬁ;tign%wrys Arizona (Norian)
N N N N . o, > ..
’ s e tracks proxies for g 6 Q ! < 8 N / @/
e sampling, most closely in 0 @\ -
o | the southern hemisphere %ﬂiﬁﬁggggww
P The late Triassic tetrapod fossil record has -30°. 15
Peen vvell—.sompled QCross a range of e However there are O
different latitudes, presenting a unique deviations from this -30% 2 o |
. opportunity to examine the LBG in ) . ge_°® Local richness” may be
) . general pattern, most 450 | less stronaly affected b
Q? 45 deep time noticably at 0-15° North ® @ o Norar) - oy - Y
Y o Brozil (Nerion) biases in sampling that
\ P Many of the first dinosaurs 0% - — — N o — confound global diversity
appeared in the Late Triassic Total per latitudinal bin 750, compilations
30° . . Rhondda Colliery
(SUCh OS CO@lOphyS|S, belOW) QOU Australia (quniqn)
cher tetropods ||Vlﬂg at this To m]t]ggte the effects ‘QOOO c 0 15 | 50 e 20
0° time include temnospondyls, A of sampling biases, we otalspecies pereoteeton
ohytosaurs, and early mammails 4 used the R package
. INEXT [1] to implement
-30 . .
p Previous studies suggest that oo Shareholder Quroum . . .
the distribution of Late Triassic Subsampling (SQS). o We optimised palaeolatitude as a contmuous ;harocter on a tet.rop.od
' - . ’ supertree [2] and calculated fir using the consistency index and a randomisation
2 groups (e.g. dinosaurs) is closely 30°; widely-used method of . . L .
~45 - - . . orocess [3]. We found evidence of significant (p<0.001) latitudinal structuring.
inked to palaeolatitude & sampling standardis h dicate that climate i . rolled tot o distribut
climate o, _tion and obtain ar s may indicate that climate in part controlled tetrapod distribution
] estimate of coverage-
O_ . . . - R
rarified species richness '
- B oul P 60 The Walter biome zones for
~15° - the Late Triassic adapted
from [4]
o 30°
~30° Initial subsampled
diversity ectimcites " Desert (subtropical arid)
~4,5° - Suggest that during the - — — — — — — — — — — — — B - - - S - - - - == = - Summerwet (tropical)
Late Triassic there was a Winterwet (warm temperate)
DIVERSITY Quorum Level Method d LBG wh
, , , @ 0.4 B Extrapolated reverse where _20° = Warm temperate (humid)
Occurrences for all Late Triassic terrestrial tetrapods were Species richness ® 05 @ Interpolated | dlversity IS highest at o y
. : . . : ) ) ool temperate, ari
compiled within the Paleobiology Database (paleobiodb.org) "Raw” ’8‘? A Observed mid latitudes (30-45°) ”
/7 diversity ~90° | o B Cold temperate
' - 10 50 100 150
60° . AlphO le@I’SIty Coverage-rarified species richness

\ Sampling-standardised
diversity estimate

D Preliminary analyses suggest that tetrapod fauna were latitudinally structured.
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