=1 CSS-48a What Happened to the Dinosaurs? — Cox-Keller Paper < o2/ 4 yaimum co, |

S The accepted hypothesis (for a while now) has 2 ~0.20 Gtlyear o : — Carbon

g been that the dinosaurs were wiped out by a &, N ' o3 —Sutr

& L : : : ; Human CO, & 10.4 trillion tons

@ celestial impact (tied to the Chicxulub impact & = . 3 ! :

= site). A recent paper (highlighted below) has 8 & " ~0.0104 Luyear:

= put forward an alternate (or to be fair ajoint) ~_ ") 0057 9.3 trillion to”i

g mechanism. The article headline (also Cm© , =0.0093 Gt/year?

£ e e @ (5 0.00 1 Ma

S highlighted below) summarizing the paper r ~ i 3 - ~ How much
2 hints that the major Volcanic activity called the GE) B | Chicxulub influence can
= DeccanTraps “may have caused their k) s Vo Impact £0.02 Gt/year
§ extinction”. T have highlighted “may” because Q. Q- h +66.043 Ma o have?

= . aQ X 1.0} ave?

= the authors and the article do understand that = © Deccan Traps !

N - - T o

5 a_II this work is not deflnltl_ve_, aqd my thoughts ‘Q 05 05| eruption began:

= will also be subject to the limitations of working @ : around 66.25 E hi

= with proxy data from 66 million years ago. Did @© a0l Maago 0 hverYtdln_g
_“E: the Deccan Traps contribute to the dinosaurs’ ¥ : ! Not much happening with th(; rig%eels(;; d
= extinction? Probably, but the impact event was 5 110t C : CO, pre-Chicxulub! the proxy
= obviously the major factor. The model output O 8 1.05 data) when
.ﬂ.,m’ ('_[o the right) highlights some of_the problems & Q— 1.00 . - Chicxulub hit!!
2 with the Deccan Traps hypothesis. The Deccan * CDQ 068 " a

*g,” Traps began erupting around 66.25 Ma ago. g 3 0'90 i 4 £
= However, the emissions in that pre-Chicxulub = O g | tl—' 8
5 +250,000 years were minor compared to the L2 085 | ! Q. §
5:: post-Chicxulub period. So, that begs the r 1.003 D : '-'é Post-Extinction _g
E p ; ; | question, how could the volcanic emissions be 5__5 . 1.002 0 S e S
— \| . )

o Cox-Keller respon3|ble for an extlnctlon event that occurred before the vast majority fn’ % i ook : 2 S
6 0 elie of the emissions occurred? There were huge emissions during the Deccan = @ 1'000 ' 5 f_-j
p Dartmouth Traps eruptions (not limited to the Carbon and Sulfur components shown & : safl &
= Paper | here). So, yes there was a lot of CO, emitted (which would add some &5 50999 i - =
E warming). But (more typical for volcanic activity) there are also cooling 0939 : =l | i =
£ o iti i i 0.997 e B : s
i emissions (that tradlfuonally d_ommate) and real toxic pollutan_ts Fhat may have softened the 0 S Bkl TR R, g
= dinosaurs up for the Chicxulub kill shot. And what of the CO, emissions. Could they cause enough 67 Ma 66 Ma 65 Ma 2
=1 warming to cause an extinction? Depends on whether we are talking about the real world, or the

< Ju P 9 X g Model Years | Years Before Present =
Z! virtual reality created by the computer models. If these researchers use the same input parameters

£1 as the IPCC, their models will also run too hot. And despite their proclamation, they will “see what Flig- 9-: A d_iflfm'“ set of '“l°d°' results. For ﬂ“; ‘0~0010 et e S of the MCMC

S o . - - . H - algorithm with no priors on the amount or ratio o gas, therr accepte mputs across the extinction

(-? y0lf would get if you let the code d:eczde”, the output ha§ their biases/ “human emotions” built in. boundary were recorded, and their mean and standard deviation was calculated. We show the accepted
s Dinosaurs may NOT have been wiped out by world-ending meteor: New model says mega volcano values of gas emissions (as carbon and sulfur, A), organic carbon export relative to steady-state values
8 eruption may have caused their extinction | Daily Mail Online (B), relative carbonate carbon export (C), and relative organic carbon remineralization (D), in both their

age before present (Ma), and their relative time in model years. ©-RID-2023


https://www.science.org/doi/10.1126/science.adh3875
https://www.dailymail.co.uk/sciencetech/article-12572679/Dinosaurs-extinction-asteroid-climate-change-volcano-simulation-Deccan-Traps-Chicxulub.html
https://www.dailymail.co.uk/sciencetech/article-12572679/Dinosaurs-extinction-asteroid-climate-change-volcano-simulation-Deccan-Traps-Chicxulub.html

CSS-48b What Happened to the Dinosaurs? — Cox-Keller Paper | More detail, climatechangeandmusic.com

Parameter Imitial (log) Mean perturb. width  Mean perturb. height
From the Supplementary Data Inverse/antiloqg I[k}fl'} {I{Jg}

C (GU'yr) -3.91 0.000123 1,000 0.05 Erom the Daily Mail Artcl

S {Gl."l}rr] -4.61 0.0000245 1,000 0.05 zOéOtl(_)ﬁ_Gt/);ear?
Eq:-r_Ll, EKPL‘II’[ D 3 trillion tons

5 D[} I.-.. . I.-.. ]. ~0.0093 Gt/year?
Ceart export 0 500 0.02 s there a decimal

problem here?

I:'I:'F_L'. l'EITlil'_I_, D 5 DD I_] . I.-.“.-.“-..E The Cos-Keller values are an

order of magnitude higher

l: DJ -d.{}l_lh]_ i I'[g I_ . DEJ EJ 12.56 “_,-'a I:. . l.-.. 1 (+0.10 Gt/year)

Table 51. Model Configuration. The imitial values for the parameters (C and S both in log{ Gt)/yr), and
the imitial mean width and height of the perturbations in the MCMC algorithm.

C T The actual paper is behind a paywall so | cannot speak to the specifics (other than the Supplementary data available in the paper link below and as a pdf on
ox-Keller my website). As with many papers, most of the ‘climate change’ hyperbole starts in the media. The author’s abstract does not mention climate change
Dartmouth specifically. That hyperbole starts in the article highlighted below (with some contribution from the authors). The paper and methods may be very useful for
Paper 1 separating out the respective carbon and sulfur related emissions from overlapping events. The problem | see is related to the forcing application (i.e.:
climate sensitivities) applied to those emissions. They laid out their temperature equation in the Supplementary data (shown below) and the initial values in
Table S1 (above). The CO, doubling initial value is stated at 1.099. The inverse/antilog of that value is 12.56. If their CO, doubling (12.56) is equivalent to the CO, climate sensitivity
(i.e.: the warming associated with a doubling of atmospheric CO, concentrations), then their temperature response is grossly overstated. The IPCC model range is just 1.8 to 5.7 °C,
with 1.8 °C producing temperature projections that are higher (therefore incorrect) than observed temperatures. The climate sensitivity is somewhere less than 1.8 °C (certainly not
12.56). There is a discrepancy between my CO, levels (<1250 ppm, normalized to the Komar-Zeebe data) and the Cox-Keller value (600 ppm) at 67 Ma ago. The GEOCARB CO,
data (another option) puts the CO, levels around 800 ppm. The absolute CO, value does not change the discussion. Ultimately, the data (isotopic ratios) does not show significant
changes in either CO2 or temperature that would have led to the dinosaurs’ extinction. The only major CO, changes in the Cox-Keller model output took place at the K-Pg event.

Dinosaurs may NOT have been wiped out by world-ending meteor: New model says mega volcano — ( ) .
eruption may have caused their extinction | Daily Mail Online AT logZ p€02/600 Ir

A Bayesian inversion for emissions and export productivity across the end-Cretaceous boundary | Science where r is the C02 doubllng rate ©-RID-2023
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What Happened to the
Dinosaurs?
Cenozoic History

Cox-Keller used isotope ratios from
he benthic foraminifera remnants
found in seafloor core sediments.
The chart to the right shows that
proxy data for the entire Cenozoic

(which begins just before the
dinosaur extinction). The
8C,,=C,,/C,, isotope ratio can be
used to develop a CO,
concentration estimate. The
80,5=0,4/0O,¢ isotope ratio is a
temperature proxy. There is a lot of

information here and we are not

4 plants
. C4 plants
ihce the planet

years ago. The

Cenozoic

8C 5 isotope ratio is
directly
proportional

History with C4 plants.
The C3 plants

T_COZ have an inverse

relationship (adjustment on the next
slide). The climate indications of this data
are discussed in my CSS-10 — A Ride
Through the Cenozoic post. This data is
available with the Westerhold et al’s 2020
paper “An astronomically dated record of
Earth’s climate and its predictability over
the last 66 million years”. The slide from
the Eocene climate optimum to the
current Ice Age is geologically driven.

GSM - Grand Solar Minimum. The real “Climate Change” existential threat is right around the corner. Do the Research!

North Atlantic Igneous Province (NAIP)

CO, - Temperature History
The strong equatorial global

More detail, climatechangeandmusic.com

0 i ' | | ™ current (through the Tethys Sea . 12
H ! oyl Eu:cene and the wide-open Panama) Antarc::uc
« | : : ! :ﬂpumum played a significant role in the Thawing @
3 i ! E ':, - : Eocene temperature highs. I I =
1™ 11 LT i 1 1
SN SNy . L S o
e, 4 1.5 = 1 ]
[} 1 1 L - = =] .
§ Il i i I ?..;p*fﬂ# &( :iﬁ 81 =
a I i I i b Yo . 158, T o
1 1 1 ."if !qy 1 |In H I =
' | i Y8y : 1B 3 =
2.0 i o (VR ‘ {?ﬁ I":EJIL? 5 o5
| Y iSE 2 g °
: £ BNE: —
: ] ) | =
: El ™ £
N 10 | ! 7] H i ’ < 15 2
3 | ! A i g
— I 1 1 hll‘lllﬂ ! -
< | | § hil o
o : i | o
5 | | | =
&€ 00 3 g i 25 o
ke | ] 1
el 2 2 2 g |
= dm . . = = =3 s |
"E E | =] ﬂCH and ﬂﬂlg - E ‘2l : g I
s = Ej aremovingin § 2 S| R
202 o opposite  BE Sl Z S |
1.0 oy = | = e = directions =g Eleoal n & i 35
[ ﬁ I 7] *E -5 includs h = E II W (=T 1 I'E w1 ! 1
AR R (including the 'E..'E‘ Eilghl Q18 IEII 1
S s B PETM) £% E 12| SH- /5 || Panama Isthmus' |
A Gop  pmee  EE SiEel THE O SH dee
! T B ol S By 1 e
2.0 : = 2 s rag: 1! R ! 45
| z B C3 Plants - C4 Plant | EE i
i = Dominant i Development =
| | Note: CO, response is inverted | |
a0 | | while C3 plants dominate. | Lo e
70 €0 -50 -40 -30 -20 -10 0
Climate driven by plate tectonics and il ¢
celestial events with some CO, contribution Millions of Years BP
C13/C12 Ratio - Interp o 13,/C12 Ratio - Smoothed (500) 018/016 Ratio - Interp a0 18 /016 Ratio - Smoothed (500) ©-RID2023


https://climatechangeandmusic.com/a-ride-through-the-cenozoic/
https://climatechangeandmusic.com/a-ride-through-the-cenozoic/
https://www.researchgate.net/publication/344230305_An_astronomically_dated_record_of_Earth's_climate_and_its_predictability_over_the_last_66_million_years
https://www.researchgate.net/publication/344230305_An_astronomically_dated_record_of_Earth's_climate_and_its_predictability_over_the_last_66_million_years
https://www.researchgate.net/publication/344230305_An_astronomically_dated_record_of_Earth's_climate_and_its_predictability_over_the_last_66_million_years

4500.0

3500.0

w
=]
=]
(=]

2500.0

Adjusted Cenozoic CO, - Temperature History

16.8 Eocene

120

Eocene

Oligocene

Temperature Range over the Cenozoic

Gross (PETM included): 19.8 °C (16.8 plus 3.0)

Antarctic Glaciation

15.0

Climate
4000.0 s Optimum General: 13.2 °C (12.0 plus 1.2) 160
= Averaged : 16.4 °C (13.4 plus 3.0)
i 13.4

13.0

100

7.0

More detail, climatechangeandmusic.com
T T T T

2500

2000

T

1500

pCO,, (ppmv)

[0 Model error envelope

Dataset 1: B isotopes (50)
Dataset 2: B isotopes (57)
Dataset 3: B isotopes (52)
Dataset 4: B isotopes (52)
Dataset 5: B isotopes (53)
Dataset 6: Alkenone and B isotopes (54)
-——@— Reference model scenario

@@= ppDnm

4

w

N

E
=
&
0
B
4
g g Global
2 w Glaciation 14
S 20000 " 40 =
to': \‘Pleistocene g
.2 | lceAge 2
§ 15000 ! 0 <
s ! g
I =1
"] [} £
g J1.2 [
5 10000 /! 20 8
< C3 Plants Dominate T 40 £
8C15=C15/C13 &
500.0 50
CO, Distribution over the Cenozoic “ I:(a:nt_scD:’nEmate
. General: 182 to 1989 ppm (1807) 13=si 50
8 Averaged: 182 to 2370 ppm (2188)
5 Gross (PETM included): 182 to 3100 ppm (2918)
= so00 4110
750 -65.0 -55.0 -450 -35.0 -25.0 -150 50 50

Millions of Years BP
TE - Adjusted

What Happened to the Dinosaurs?
Cenozoic CO, Adjusted

The C3/C4 plant adjusted data is plotted above. The 8C,; isotope ratios
have been inverted and then adjusted to reflect the peak CO,
concentration (<2000 ppm) shown in the 2021 Komar-Zeebe Cenozoic CO, Reconstruction
(“Reconciling atmospheric CO,, weathering, and calcite compensation depth across the Cenozoic”).
Note, the CO, and temperature estimates do generally correlate over the Cenozoic. Not entirely
unusual because there is a relationship between Temperature and CO,. But like the ice core data
correlations (which are tighter than the Cenozoic correlation), the correlation does not mean that
CO, is driving the temperature. Pleistocene Ice Age temperature changes drive the global
atmospheric CO, concentrations, not the other way around (oceans warm and cool cyclically,
releasing and reabsorbing CO, as they do). On the Cenozoic time scale, geological (plate tectonics
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Cenozoic CSS-48d
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and celestial impacts) are the main drivers with the orbital cycles contributing on shorter intervals.
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in a near future post.
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What Happened to the
Dinosaurs?
K-Pg Boundary Data

This slide focuses in on the benthic
foraminifera data on either side of the
hicxulub impact. Pre-66 Ma ago, the
CO2 and Temperature data were
generally moving in the same
direction. At 66 Ma ago, those two
parameters started moving in
opposite directions and had nothing
to do with either the Deccan Traps or
Chicxulub. And what caused the
temperature increase beginning at
66.4 Ma ago? When the Deccan Traps
began erupting (66.25 Maago),
temperatures dropped (typical for
volcanic activity). Aftet Chicxulub
hit, temperatures imiriediately started

temperatures or volcanic activity
depends on the
K-Pg g

sensitivity.
Boundary Regardless,
Data

neither hot nor
cold temperatures
(at this resolution) wiped out the
dinosaurs. Dinosaurs are reptiles and
thrive at higher temperatures (with the
highest temperatures having nothing to
do with high CO, levels, the Deccan Traps
or the Chicxulub impact). Is it possible
that the Chicxulub impact dropped the
planet into a short-lived ice age (not great
for dinosaurs or their primary food
source, plants)? Not visible in the data.
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The Deccan Traps may well have
softened the ecosystem up
(through cooling (and possibly
atmospheric pollution), not
warming), leaving the kill shot to
Chicxulub. Chicxulub likely reset
the atmospheric situation,
dropping the planet into a brief
ice age (or very brief cold period).

Post-Chicxulub CO; and
temperatures started generally
correlating again (more so after

the Deccan Trap eruptions
ended), with temperature

generally moving first. 6.6

5 Resolution becomes difficult on

= these time scales. cg

" .
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What Happened to the
Dinosaurs?
CO,’s Role - K-Pg
This is the same visualized CO,
contribution data shown on the
CSS-48d slide (just focused on the
K-Pg boundary). The CO, warming
contribution is not the major
driver. Certainly less than 50% and
very likely lower than 10%. Again,
the magnitude is dependent on the
CO, ECS. But the lower end is
more likely, when the natural
forcings (ignored by the IPCC and
the alarmist community) are
accounted for. So, are the Deccan
Traps responsible for th
extinction 66 Ma ago
given that the tempeyature changes
were relatively insignificant and
most of the volcanic emissions

occurred after/the extinction event
was over. This

CO,’s Role is just another
K—Pg example of the
alarmist
Boundary community

trying to “massage” the story to fit the
narrative. The general concept sounds
possible, but when the data is reviewed in
detail, the story falls apart. To
summarize, the alarmists rely on their
models (look backs and/or forecasts),
which self-admittedly run way too hot.
The real interpretation lies within the
empirical data. Chicxulub wiped out the
dinosaurs and our problem will be cold!
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CO, warming is dependent on the CO, Climate Sensitivity
used. The 1.8 °C is based on the low end of the IPCC model
sensitivities (the only model ECS that comes close to
matching reality). The 1.2 °C curve represents the IPCC's view
of CO,; contribution prior to adding in their unproven positive
water vapour feedback hypothesis. the University of
Chicago's MODTRAN model (for estimating energy radiating
back to space) uses an intrinsic value of around 0.8 °C. That
conforms with the Urban Heat Island Effect and the actual
satellite measurements of energy radiating out to space.
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