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Triassic Enviro




The Trassic, Particularlg the first half of the Trassic, was drg and
highlg seasonal, with Particularlg large annual temperature variations in
the vast continental interior of Pangea. Low sea levels Probablg
exaggera’ced these tempera’cure extremes. Water acts as a heat sink --
it takes much more heat to warm a cup of water than it does to warm a
cup of rock. Water also circulates, so that heat doesn't build up in one
Place. The net result is that water tends to stabilize temperatures.

| and areas near the ocean are warmed or cooled bg winds which pass
over the ocean and bg rains from evaporated ocean waters. ltis

genera”9 agreecl:

(@) that the low sea levels of the Triassic contributed to temperature
extremes in the interior of Pangea, and

(b) that the interior of Pangea Probablg included huge areas of

clesert.




An | nteresting Problem

IS tem[:)erature extremes in the Triassic were as great as

general circulation models Preclict, one would expect rather

hefty ice-build-up in at least some polar regions. Glaciers
Y P P e

leave a rather distinct geological signature, and we simplg

don't have any evidence of Trassic glaciers or Polar caps.
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Moenkopi Formation (E:arlg Triassic)
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Triassic Ri‘F’tiﬂg

Basins contain the 5k to 16K feet thick Newark
Group. This Groups consists of
conglomerates, sanclstonc—:s, shales, basalt
flows and sills. There are numerous freshwater

lake clePosits.
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Triassic Rocks
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During the Jurassic, sea levels began to rise, Probablg
due to an increase in sea-floor spreacling. This caused
ﬂoocjing of |arge areas of the continents. As a result,
the deserts ]:)egan to retreat and continental
temperatures stabilized. Pangea also began to break
up into smaller units, which brought more land area in
contact with the ocean. The presence of nearby
oceans also increased humiclity, so that climates

Worlclwide became wetter as WC” as warmer.
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Middle Jurassic
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Morrison Fm. (Latest Jurassic)
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This is a mid
Cretaceous re-

construction, during
the maximum

transgression.
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During the first half of the Cretaceous, the processes seen inthe
late Jurassic continued. In addition, two climate trends which
began in the Jurassic became quite Pronouncecl inthe
Cretaceous. The mechanism for these events is not Fu”g
understood.

First, the temperature gradient from North to South became
almost flat -~ much more so than would be Preclicted from ocean
circulation models. In other worcls) average teml:)eratures were

about the same e\/ergwhere on E‘ar’ch, from the Poles to the

equator. Mid-Cretaceous
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SCconcl, average temperatures were much higher than toclag,
Probablg bg about 10C". Higl’:er CO, (carbon dioxide) levels
certainlg Plagecl a Part, but the Paleoc!imate data do not match

theoretical Preclictions.

Phanerozoic Climate Change
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The later Cretaceous 5tor9 IS more comPlex and more
controversial. Many researchers) but not a real consensus,
believe that sea temperatures near the equator may have
become a bit too warm ]33 the APtian~A|bian, Perhaps actua”g

incompatible with ocean life.

In aclclition, some data suggest that land areas near the equator
were notjungle—- or forest-covered, that Plant cliversitg was low,

and that these regions were arid c:lesPite being close to the sea.
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Deep ocean circulation may
also have broken down. That
is, water continued to circulate
horizonta”g) but not Verticang.
The cleep oceans weren't
getting oxygen, and "black
shales" aPPearecl in the APtian~
Albian and UPPer Cretaceous.
These are Iarge volumes of
organic matter in the oceans
which never completely
c:lecomposed because of lack
of deep ocean oxygen. Similar
to the end of the Permian.
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Things cooled off a little cJuring the Terminal-Cretaceous, but it's
unclear how much or how regularlg. The climate at the very end of the

Mesozoic i1s Particularlg controversial.

However, there are interesting inconsistencies between what we ‘think’
the climate should have been and what the data indicate.

Here are a few of the inconsistencies. ..

) There is evidence of the kind of raPicl sea level changes associated with Polar
ice in the Mid~Cretaceous, which is rather hard to accept. Miller et al. 200%).
However there is absolutelg no geological evidence for this ice and it is

incompatible with temperature information.
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2) CO, levels are usua”g invoked to explain Cretaceous warmth and the flat
Cretaceous temperature graclient. This makes sense, since the very active
mid-ocean spreading ridges migh’c well have been associated with out-gassing
of CO, from cleep within the Earth. UnFortunatelg) the geologg of the

Periocl and stable carbon iso’cope recorcls) don't rea”g suppor’c the idea as

well as th@ﬂ might. Phanerozoic Carbon Dioxide
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Cretaceous
geologic
target

\Model: Changes in

geography and CO,

Temperature (°C)
O
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%) Even the most sol:)his’cicated quan’citative models can't reconstruct the
flatness of the Cretaceous temPerature graclient. Either our temperature
estimates are oﬁc) or some imPortant factoris missing from the models.
Since dinosaurs and 5emi~tropica| vegetation are known from within 10” of
the Cretaceous Poles, the Problem IS likelg to be with the theorg. A recent
stuclg of a mid-latitude continental interior (in eastern Russia) -~ far from
the ocean in even Late Cretaceous times, suggest that temPeratures were
very even and that these regions were clamP and non-seasonal even in the

Mid-Cretaceous.
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Accreted terrains

started in the Jurassic
and continued on

into the Cretaceous
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Cretaceous rocks

N Texas
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End of the Cretaceous

A Gradual clraining of wiclespreacl epicontinental
seas - major regression.

Al aramide Oro eny Puts western US under
coml:)ression ~ iFting western eclge of the
continent. EHects as far east as modern Big Bend
National Park.

4 The aclvent omc moisture seasonalitg towarcls thc—:

end of the Periocl.
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Big Bend National Park/ Rosillos Ranch
Southern Canoe Va“ey

UPPcr Cretaceous Rocks

Aguja and Javelina Formations
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During Javelina time...

well drained - far inland uplands environment
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