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AHHOTAUNA/ABSTRACT

RU: B gaHHOM npenpuHTe npegcrasrieHa pusanko-xmmmuieckas Mogenb «reo1ormku
cucTeM», paspeluarolas npoTnuBopeUne Mexay pesysbraraMmm 3KCnepumMeHTas bHbIX
3aMepoB JaBs/ieHys raza B UcKonaeMbIx cmosiax (~1 aTm) 1 aHOMalbHO BbICOKUM
cogepxaHmem kucnopoga (0o 35%). Vicnonb3ys AaHHble ohuLmanbHbIX nccnenoBaHuii [1,
3,5, 10] B KOHTEKCTE 3aKOHOB AMddy3nKn, 3aKoHa F'eHpK 1 1abopaTopHOro cUHTe3a
NnosIMMEpPOoB, A0Ka3bIBAETCA, UTO AHTaPb ABNAETCA NpoayKToM 6apo-nonnmMepusanmm,
npoTekaBLUein Npy aTMocdiepHOM AaBneHnn okono 5 atm. Tekyllee agaBneHne B 1 aTm
NHTEepNPEeTMPyeTCA Kak pesynbrar gndddy3noHHOM penakcauumn 3a MWITNOHBI ET, B TO
BpeMS Kak XMMUYECKWNIA COCTAaB CYXXUT NPAMbIM MapKepoM UCXOLHO runepbapmnyeckoi
cpenbl. 3Ta cpefa HeobxoammMa A1 GuomMexaHM4Yeckoro 060CHOBaHUA rMraHTsma
Me3030MCKO thayHbl.

EN: This preprint presents a physicochemical model that resolves the contradiction between
the results of experimental measurements of gas pressure in fossil resins (~1 atm) and the
anomalously high oxygen content (up to 35%). Using official research data [1, 3, 5, 10] in the
context of the laws of diffusion, Henry's law, and laboratory polymer synthesis, it is proven



that amber is a product of baro-polymerization that occurred at an atmospheric pressure of
about 5 atm. The current pressure of 1 atm is interpreted as the result of millions of years of
diffusion relaxation, while the chemical composition serves as a direct marker of the initial
hyperbaric environment. This environment is necessary for the biomechanical justification of
Mesozoic faunal gigantism.

Kntouesble cnosa/ Keywords:

RU: Axtapb, ManeobapomeTtpusi, Feonoruka cuctem, 3akoH F'eHpu, Auddysusi, bapo-
nonumMepusauus, 5 armocoep, MraHTusm.

EN: Amber, Paleobarometry, Systems Geologics, Henry's Law, Diffusion, Baro-
Polymerization, 5 Atmospheres, Gigantism.

nasa 1. BeegeHve: dusunyeckue napagokCbl CKONMaeMbIX CMO/

1.1. Mpo6nema MHTepNpeTaLumn ra3oBbIX BKIOUYEHWNI

Vickonaemblli SHTapb OCTaeTcsa 04HMM M3 Hanbonee AUCKyCCUOHHBLIX reon3nyeckmnx
06beKTOB. TpagULMOHHbIE METOAbI NaUy1e06apPOMETPUM, OCHOBaHHbIE Ha NPAMbIX 3aMepax
AaBneHus B ra3oBbIX My3blpbkax [1, 3], CTa/ikMBalTCA € pAAOM NPOTUBOPEUNiA Npu
NHTepnpeTaumm aHOMa/1bHOrO XMMUYECKOro cocTaBa BktodeHuii [5, 10]. OTcyTcTBre
enunHON hn3NYECKOo MOAEN N, OOBbSICHAIOLEN KakK HA3KOE AaBNEHME B My3blpbKax CErofHs,
TakK 1 BbICOKUA MPOLEHT KMCnopoga, CTaBUT Nof COMHEHME TEOPUIO Cy LLIeCTBOBaHMS
CcTabunbHOW aTMocdepbl B 1 aTM Ha MPOTSHXKEHUU MWITUMOHOB J1eT. Mbl NpUMEHsIEM
aBTOPCKY0 METOAMKY «T€0/0MKM CUCTEM» AN pa3peLLeHns 3TOro napagokca.

RU: B gaHHOM npenpuHTe npegcrasneHa pusmko-xmmmyeckasd Mmoaesb, paspeluatouias
NnpoTMBOpeYne Mexay pesysibTataMu 3KCNepuMeHTa/1bHbIX 3aMepOoB AaB/ieHys rasa B
ncKonaembix cMmonax (~1 atM) n aHoMasibHO BLICOKMM cofepaHnem kucnopoga (oo 35%).
Vicnonb3ysa gaHHble oonuman bHbIX MCCNefoBaHUA B KOHTEKCTE 3aKOHOB Andy3un, 3akoHa
FeHpu n nabopaTopHOro CUHTE3a NoIMMeEpPOB, A0Ka3bIBAETCH, YTO AHTapb AB/IAETCA
npoayKTomMm 6apo-nonvmMepusaLmn, npoTekKasLLen npu aTMocdepHOM AasneHny okono 5
atm. Tekylwee gaeneHve B 1 aTM MHTepnpeTupyeTcs kak pesynbrar A4nddy3roHHO
penakcauuv 3a MWIJTMOHbI /1ET, B TO BPEMSA KaK XMMUYECKUI COCTaB CMYXUT NPsiMbIM
MapKepoM MUCXOAHOW runepbapunyeckoin cpeabl. Ata cpega Heobxoauma A
6uomexaHnM4eckoro 060CHOBaHUA rMraHTU3mMa Me3030MCKO hay Hbl.

EN: This preprint presents a physicochemical model that resolves the contradiction between
the results of experimental measurements of gas pressure in fossil resins (~1 atm) and the
anomalously high oxygen content (up to 35%). Using official research data in the context of
the laws of diffusion, Henry's law, and laboratory polymer synthesis, it is proven that amber
is a product of baro-polymerization that occurred at an atmospheric pressure of about 5 atm.



The current pressure of 1 atm is interpreted as the result of millions of years of diffusion
relaxation, while the chemical composition serves as a direct marker of the initial hyperbaric
environment. This environment is necessary for the biomechanical justification of Mesozoic
faunal gigantism.

1. TexHOnornyecknin feTepMnUHU3M CMHTe3a: «ABTOKTaB NPUPOAbI»
RU:
1.1. ®du3nKo-Xmmmyeckme OCHOBbI Nosiume pusaLmn cMosn

Mpouecc dpoccunumzaumm (NpeBpaLLeHUs XUAKON ApeBECHO CMO/bl B TBEPAbINA
MCKONaeMblil AHTapb) ABNSAETCA CIOKHbIM (PU3UKO-XUMUYECKMM NPOLIECCOM
NoMIMKOHAEHcaunn. KpUtnyeckn BaXKHbIM napamMeTpoM 3TOr0 npolecca sSBMsSeTCA BHellHee
[Aas/ieHvie cpefbl. B ycnoBusx COBpeMeHHOro armocepHoro gasnexus (1 atm) cMosbl
[EMOHCTPUPY T BbICOKYHO NIETYYUECTb NIErKNX hpakumin (TEpNeHoB) 1 NoaBepXKeHbI
WHTEHCVMBHOMY OKWC/TEHWIO KNCMTOPOAOM BO34yxXa. 3TO NPUBOAUT K (DOPMUPOBAHUIO PbIX/TbIX,
HU3KOM/IOTHBIX CTPYKTYP (KOnaut), KOTopble He 06/1a4,at0T XMMUYECKOW N MEXaHUYECKOW
CTabW1bHOCTbIO0, HEOOXOAMMOM /151 COXPAHEHVS HA NPOTSHXXKEHUN MWITUOHOB J1ET.

1.2. CpaBHI/ITerI bHbIi aHaNu3: lckonaemblii AHTapPb NMPOTUB NCKYCCTBEHHOIO aHasiora

JTabopaTopHble nccrefoBaHus Mo UCKYyCCTBEHHOMY CTapPEeHUI0 U MPeccOBaHUI0 CMO
OEMOHCTPUPY 0T YETKY K0 KOPPENSALMIO MeX 1y BHELUHUM AaBNEHNEM U KOHEUYHbIMU dIU3UKO-
MeXaHU4YeCKMMM CBOMNCTBaMM MOlyYEHHOTo MaTepuasna. E4UHCTBEHHbIV cnoco6 Nosyyntb
mMarepvian ¢ MUKPOTBEPAOCTbIO, N/TOTHOCTLIO 1 TEMMepaTypoi nnasneHus, XxapakrepHbIMu
ONA NCKOMaeMoro sHTaps, — 3TO UCMNO/b30BaTh aBTOKMNaBHY0 06paboTKy NP NOBbILLEHHOM
AasneHun (kak npaswno, B gnanasoHe 2—10 atm).

Taknum o6pa3om, npouecc JopMUPOBaHUA NCKONAEMOTO AHTApPA B NPUPOAe ABNAETCA
aHa/10roOM NPOMbILTEHHOTO aBTOKIaBMpoBaHus (bapo-nonvmepusasmm), Yyto Tpebyer
[aBneHuna okpyxaroLlen cpebl B Auana3oHe He meHee 4-5 aTtm. Camo cyLecTBoBaHue
AHTaps KOpckoro n MenoBoro NepuogoB Kak NPOYHOro, CTabwibHOTO MUHEpaia ClyXut
HeonpoBEPXKMMbIM [,0Ka3aTe/IbCTBOM rmnepbapuryeckmx ycrnoBuii nasieoarMmocepbl.

1.3. MonekynsipHasi CTpyKTypa v CBO60AHbI 06beM

Bbicokoe faBneHune B npouecce noiumepusaumm obecneumBaeT «KOMNPECCUOHHY HO
CLUMBKY» MOMIMMEPHBIX LeNen. 3T0 MUHUMUIUPYET «CBOOOAHbIN 06beM» (MUKPOMYCTOThbI)
BHyTpY MaTepuasia. AHTapb, COOPMUPOBAHHLIV NpU 5 aTM, UMeeT NPUHLMMNA/TBHO MHY 1O,
60s1ee 10THY 0 MOPGIOIOTMIO MO CPABHEHMIO C KOMas1oM, CCDOPMUPOBaHHbLIM Mpu 1 atm. 3Ta
CTPYKTYypHasi pasHuua aBnseTcs yHaamMmeHTa1bHOW NPUYMNHO ero 4,0/ r0BEYHOCTU 1
CMOCOBHOCT M COXPaHSATb ra30Bble BKTHOUEHMS .

EN:



1.1. Physicochemical Fundamentals of Resin Polymerization

The process of fossilization (the transformation of liquid tree resin into solid fossil amber) is a
complex physicochemical process of polycondensation. The external pressure of the
environment is a critical parameter in this process. Under modern atmospheric pressure
conditions (1 atm), resins exhibit high volatility of light fractions (terpenes) and are subject to
intense oxidation by atmospheric oxygen. This leads to the formation of loose, low-density
structures (copal), which lack the chemical and mechanical stability necessary for
preservation over millions of years.

1.2. Comparative Analysis: Fossil Amber vs. Artificial Analog

Laboratory studies on the artificial aging and pressing of resins demonstrate a clear
correlation between external pressure and the final physical and mechanical properties of
the resulting material. The only way to obtain a material with the microhardness, density, and
melting point typical of fossil amber is to use autoclave processing at elevated pressure
(typically in the range of 2—-10 atm).

Thus, the formation process of fossil amber in nature is analogous to industrial autoclaving
(baro-polymerization), which requires ambient pressure in the range of at least 4-5 atm. The
very existence of amber from the Jurassic and Cretaceous periods as a strong, stable
mineral serves as irrefutable proof of the hyperbaric conditions of the paleoatmosphere.

1.3. Molecular Structure and Free Volume

High pressure during the polymerization process ensures the "compression cross-linking" of
polymer chains. This minimizes the "free volume" (micro-voids) within the material. Amber
formed at 5 atm has a fundamentally different, denser morphology compared to copal
formed at 1 atm. This structural difference is the fundamental reason for its longevity and
ability to preserve gas inclusions.

2. MexaHuvka penakcauun: Noyemy MaHOMETp rnokasbiBaeT 1 atmM?

RU:

2.1. AHTapb Kak NpoHNL@aemMasi NoAMMepHas memopaHa

HecMoTps Ha BbICOKYH M/IOTHOCT b, UCKOMAeMbIi SHTapb He ABNAETCA abCOMOTHO
repMeTMYHbIM MaTepuasiom B MacluTabax reonornyeckoro spemeHu (1007 — 1078 ner). OH
npeacrtaendet cob6oi aMmopHbIn NonnumMep, obnagaroLnin HeHyNeBoli
razonpoHNLAEeMOCTbH. STOT Oy HAAMEHTa/1bHbIV PU3nNYecKnii pakt Obu1 yryLLEH B paHHMX
naneobapoMeTpUYECKUX UCCEefOoBaHUAX, KOTOPbIE OLLIMOOYHO NPUHAMN TekyLLee AaBleHne
B My3bIpbKe 3a M3Havas1bHOe nasieoas/neHue.

2.2. 3aKoH duKa 1 BbipaBHUBaHWeE fasfieHus



Mpouecc MacconepeHoca ra3oB Yepes CTEeHKM My3bipbka onvcbiBaeTcsi MepBbiM 3aKOHOM
®duka, KOTopbIli onpeaenseT NnoTok rasa J (KONMYeCTBO BELLECTBa, Npoxoasliee Yepes
eAVHULY M/IoWaaN B e4MHULY BPEMEHN):

J =-D*dC/dx

rae D — koadhchmumeHT andpdbysum raza B sHTapHol matpuue, a dC/dx — rpaguneHt
KOHLEHTpauun rasa no To/LMUHE CTEHKMN.

Mocne rnobanbHOro NageHVs BHELLHEro aTMocepHOro aaeneHus ¢ P_paleo ~ 5 atm ao
P_current ~ 1 aTM BO3HUMK KONOCCa/bHbIN rpagueHT aasnerHus Delta P ~ 4 atm. 3toT
rpaguVeHT cTasl ABWKYLLE CWI0M 419 MUrpaLmmn ra3a U3 BHyTPEHHen NonoCTu My3bipbka BO
BHELLHIOIO cpeay .

2.3. TepmoguvHamMunka paBHoBeCKs

B reonorvyeckom MacluTabe BpeMeHu Ntobasi cuctema CTPeMUTCa K TepPMOAUHAMUYECKOMY
paBHoBecuto. CKOPOCTb NafeHVs AaBeHyst BHyTPY My3blpbka NPONopLMOHasibHa nioLaau
€ro NoBEPXHOCTM M 06PATHO NPONOPLMOHA/bHA TO/LLMHE CTEHOK M BA3KOCTM MaTpuLbl.

YpaBHEHMWEe AN1si CKOPOCTN M3MEHEHUSI AABNEHMS B CDEPUYECKOM My3bIpbke pagnycom R
NMeeT BuUf,:

dP_in/dt ~ (D* (P_in- P_out)) / (R* L)

[laxxe npu kpalriHe HU3KMX 3HaYeHusIX koadhprumeHTa anddpysunn D, nitepsan Bpemern T ~
100 MW1/TMOHOB NeT AoCTaTo4eH A/19 TOro, YTo6bl BHYTpeHHee AaBneHre P_in NofHOCTbio
CpaBHANOCH C BHeLLHUM P_out.

BbiBOA: 3athrkcmpoBaHHoOe UccriefoBaTensimMmu faeneHrie B 1 aTM — 3T0 He «OTneyaTok»
HKOpckoi atmocdepsbl, a HEM36EXHbIN pe3ynbrat Auddy3nOHHOM penakcauumn, Kotopas
npvBena cMcTemy B paBHOBECMKE C COBPEMEHHOW aTMoctepoil.

EN:

2.1. Amber as a Permeable Polymer Membrane

Despite its high density, fossil amber is not an absolutely airtight material over geological
timescales (1007 — 1078 years). It is an amorphous polymer that possesses a non-zero gas
permeability. This fundamental physical fact was overlooked in early paleobarometric
studies, which incorrectly assumed the current pressure within the bubble was the initial
paleopressure.

2.2. Fick's Law and Pressure Equalization



The process of mass transfer of gases through the bubble walls is described by Fick's First
Law, which defines the gas flux J (amount of substance passing through a unit area per unit
time):

J =-D*dC/dx

where D is the diffusion coefficient of the gas within the amber matrix, and dC/dx is the
concentration gradient across the wall thickness.

Following the global drop in external atmospheric pressure from P_paleo ~ 5 atm to
P_current ~ 1 atm, a substantial pressure gradient of Delta P ~ 4 atm emerged. This
gradient became the driving force for gas migration from the internal bubble cavity to the
external environment.

2.3. Thermodynamics of Equilibrium

On a geological time scale, any system tends toward thermodynamic equilibrium. The rate of
pressure drop inside the bubble is proportional to its surface area and inversely proportional
to the wall thickness and the viscosity of the matrix.

The equation for the rate of pressure change in a spherical bubble of radius R is:

dP_in/dt ~ (D* (P_in - P_out)) / (R* L)

Even with extremely low values of the diffusion coefficient D, the time interval T ~ 100 million
years is sufficient for the internal pressure P_in to completely equalize with the external
P_out.

Conclusion: The pressure of 1 atm recorded by researchers is not a "footprint" of the
Jurassic atmosphere but the inevitable result of diffusional relaxation, which brought the
system into equilibrium with the modern atmosphere.

3. MNMepeHachbiweHne MaTpuLbl U 3aKoH MeHpu: «Ynurka Kucnopoga»

RU:

3.1. Xrmunyecknin napagokc coctaBa

VccnenoBaHusa ra3oBbIX BKIHOYEHUI B SHTApe HEU3MEHHO OUKCUPYHOT aHOMa/1bHO BbICOKOE
cogepxaHue kucnopoaa (O_2), pocturaroulee 30-35 06.%, UTO 3HAYUTENBLHO NPEBbILLIAET
COBPEMEHHbIN aTMOCepHbI ypoBeHb B 21%. 3TOT (hakT BXOAUT B NPOTMBOPEYME C
nokasaHuaMu maHomeTpa (1 atm). OduumanbHas Hayka 06bACHAET 3TO MMNOTe301 Oy MHOM
pacTUTEeNbHOCTU, HO UTHOPUPYET OU3UKO-XMMUYECKNE OCHOBbI PACTBOPUMOCTY ra3oB B
NoSIMMEPHOI MaTpuue.



3.2. 3aKoH eHpu n abcopbuys B cMorne

Ha ctagum Xuakoli cmosbl (40 NOHOW NoAMMEpU3aLnin) NPOMUCXOANT akTuBHas abcopoLums
ra3oB M3 OKpyxatoLein armocepbl. KonmyectBo pacTBOPEHHOIO rasa npsmMo
NPOMNOPLMOHA/IBHO €ro NapLmasibHOMy AaBneHuno. TOT NpoLUecc onucbiBaeTcs 3aKoHOM
eHpu:

C_gas =k _H* P_patrtial

rae C_gas — KOHUEeHTpauusa pacTBOPEHHOro rasa, k H— KoHcTaHTa 'eHpu 415 CMonbl,
P_partial — napuvanbHoe faeneHue rasa B armocdepe.

Mpun naneogasneHun P_paleo ~ 5 atm v npegnonaraemMoii KoHUeHTpauum O_2 Ha ypoBHe
25-28%, napuuanbHoe gaeneHve kucnopoga coctaensno P_partial(O_2) ~ 1.25 atm. 310 B
6 pas Bblwe, yem P_partial(O_2) B coBpemeHHoi atmochepe (0.21 atm).

3.3. lecopbuust N athdeKT «nepeHachILLEHHON ry 6K

Bbicokoe pasnexune B KOpckom nepuroge co3gano apdekT «nepeHachILLeHHON ry 6Ku».
Kunucnopog 6bin 6yKBasibHO «BNpeccoBaH» B MOJEKY/IAPHY 0 CTPYKTYypy cMonbl. Korga
BHeLLIHee aTmocepHoe AasneHune ynasio 4o 1 atm (Kak onucaHo B YacTu 2), rpagueHt
XMMUYECKOro noTeHumana 3actasui M36bITOYHbIN, PpaCcTBOPEHHbIN KUCI0Po4, Mea/1eHHO
BbIXOAUTb 13 TBEPAOW MaTPULLbl N KOHLLEHTPUPOBATHLCA BHYTPU My3bIPbKOB.

BbiBOA: AHOMa/TbHO BbICOKMI NpoueHT O_ 2, 3addMKCUPOBaHHbIV B COBPEMEHHbIX 3amepax,
ABNSAETCHA He COCTaBOM A peBHe aTMocepbl Kak TakoBOW, a KOHLEHTpaToM rasa,
BbI4ENAOLLErocs U3 nepeHachILLEeHHOW SHTapHOM MaTpuLbl. 3TOT adhdhekT SBNAeTcA
NPAMbIM XMMUYECKUM A0Ka3aTeNbCTBOM TOT0, YTO (hopMmnpoBaHmMe SHTaps NPONCXo4 W10 B
rmnepb6apuyeckoi cpeae ¢ aasneHneM okono 5 atmocdep.

EN:

3.1. The Chemical Paradox of Composition

Studies of gas inclusions in amber consistently record an anomalously high oxygen (O_2)
content, reaching 30—-35% by volume, which significantly exceeds the modern atmospheric
level of 21%. This fact contradicts the manometer readings (1 atm). Official science explains
this with a hypothesis of lush vegetation, but ignores the physicochemical fundamentals of
gas solubility within the polymer matrix.

3.2. Henry's Law and Absorption in Resin

During the liquid resin stage (before full polymerization), active absorption of gases from the
surrounding atmosphere occurs. The amount of dissolved gas is directly proportional to its
partial pressure. This process is described by Henry's Law:



C_gas =k _H* P_patrtial

where C_gas is the concentration of the dissolved gas, k_H is Henry's constant for the resin,
and P_partial is the partial pressure of the gas in the atmosphere.

At a paleopressure of P_paleo ~ 5 atm and an assumed O_2 concentration level of 25-28%,
the partial pressure of oxygenwas P_partial(O_2) ~ 1.25 atm. This is 6 times higher than the
P_partial(O_2) in the modern atmosphere (0.21 atm).

3.3. Desorption and the "Supersaturated Sponge" Effect

The high pressure in the Jurassic period created a "supersaturated sponge" effect. Oxygen
was literally "pressed" into the molecular structure of the resin. When the external
atmospheric pressure dropped to 1 atm (as described in Part 2), the gradient of chemical
potential forced the excess, dissolved oxygen to slowly exit the solid matrix and concentrate
inside the bubbles.

Conclusion: The anomalously high percentage of O_2 recorded in modern measurements is
not the composition of the ancient atmosphere itself, but a concentrate of gas released from
the supersaturated amber matrix. This effect is direct chemical proof that the formation of
amber occurred in a hyperbaric environment with a pressure of approximately 5
atmospheres.

4. BuomexaHuyeckuii Bepudgpukatop: Conpomart Xu3Hu

RU:

4.1. Koppensauusa naneoaTMmocgepbl 1 rmraHTusma

CyLecTBOBaHME TMraHTCKO Me30301CKOW dhayHbl 1 (o10Pbl ABNSETCA HE3aBUCHMbIM
6GromMexaHnJYeckum NoATBeEPXAEHNEM TMNepbapnyeckmx ycrnosuin naneoarmMmocdeps! (OKONo
5 arm). MnoTHOCTb Bo3ayxa npu Takom AaeneHun rho_paleo ~ 6.1 ki/M*3 B nATb pa3
npesblllasia COBPEMEHHYH0, YTO pajukasibHO MEHAN0 (hr3nyeckmne ycnoBus
CyLLEeCTBOBaHUSA.

4.2. MaTb KMHOYEBLIX BUOMEXaHNYECKNX NHONKaToOpoB

MoneT NTepo3aBpoB: YpaBHEHME NoAgbeEMHOM cuibl L=05*rho*v"2*S*C L
[EMOHCTPUPYET, YTO NPWY BbICOKOI MIOTHOCTY Cpefbl CKOPOCTb NoseTa v Moria 6bImb
CHWKeHa B ~ 2.23 pasa /19 reHepauum Heob6xo4MMol NogbeMHON Cwibl. 3TO genasno nonet
ruraHTckux Quetzalcoatlus aHepreTnyeckn BO3MOXHbIM.

CHWKeHMe rpaBUTaLMOHHONM Harpy3Kku: YBenIMyeHHas apxmmenoBa cwia B N10THO
atMocdepe obecneyvBasia AONOMHUTENbHY H0 NOAAEPXKKY /19 MAaCCUBHbIX TEN 3ay PONoA0B,
CHWKasl KpUTUYECKYt0 Harpy3Ky Ha CycTaBbl U KOCTHYO TKaHb, paboTaloLlyto Ha npeaene



NPOYHOCTHU.

AhheKTMBHOCTL ra3oobmeHa: Bbicokoe napumanbHoe aaeneHue kucnopoga pO_2 (oo 1.5
at™m npu 5 aTm 06Lero fasneHuns) MHOTOKpaTHO MoBbIWasio a(eKTMBHOCTb Anddy3nn
KMcnopoga B KpoBb (3akoH 'eHpu), cHUMasa Metabosnimyeckue orpaHMyeHns Ans rmraHTCcKkoro
pa3mMepa Tena.

[vraHTCcKmne Hacekomble: Pasmep Yi1eHUCTOHOTUX HanpsAMy 0 OrpaHUYeH NacCuUBHOM
anddoy3neii kucrnopoaa yepes Tpaxen. YeenunuerHmne pO_2 B 6-7 pas Nno3BoNsIo Kucaopogy
[OCTuratb ry60KuX TKaHel Tena, YTo 06bACHAET Ha/TIMUME TUTaHTCKUX CTPEKO3 U APy X
6€eCno3BOHOYHbIX.

MraHTCKMe NanopoTHUKN 1 dhriopa: YBenunyeHHoe napumansHoe gaeneHme CO_2 v obulas
N/I0THOCTb arMocdiepbl NoBbIWan 3peKTMBHOCTb (POTOCKMHTE3A U MacCconepeHoca rasos
yepes ycTbuLa, CTUMYNNPYS TMraHTU3M os1opbl, KOTOpas v NPou3BOAWIAa CMONY ANA AHTaps.

BbiBog: Brocthepa Me3030s1 hmsmyeckn He Mora CyLecTBoBaTb B yC/10BUSIX 1 aTMm. AHTapb
1 naneodayHa B3auMHO BepuuumpyoT 4pyr 4pyra, NoATBEPXKAasn yC1oBus
rmnepb6apuyeckoin cpeapbi.

EN:

4.1. Correlation of Paleoatmosphere and Gigantism

The existence of giant Mesozoic fauna and flora provides independent biomechanical
confirmation of the hyperbaric conditions of the paleoatmosphere (around 5 atm). Air density
at this pressure, rho_paleo ~ 6.1 kg/m"*3, was five times higher than modern levels,
fundamentally altering the physical conditions of existence.

4.2. Five Key Biomechanical Indicators

Pterosaur Flight: The lift equation L =0.5* rho * v*2* S * C_L demonstrates that with higher
air density, flight speed v could be reduced by ~ 2.23 times to generate the necessary lift.
This made flight energetically possible for giants like Quetzalcoatlus.

Reduced Gravitational Load: Increased buoyancy in a dense atmosphere provided additional
support for the massive bodies of sauropods, reducing critical stress on joints and bone
tissue, which operate at their material strength limits.

Gas Exchange Efficiency: High partial pressure of oxygen pO_2 (up to 1.5 atm at 5 atm total
pressure) significantly increased the efficiency of oxygen diffusion into the bloodstream
(Henry's Law), removing metabolic size limitations for giant body sizes.

Giant Insects: Arthropod size is directly limited by passive oxygen diffusion through tracheae.
A 6-7 fold increase in pO_2 allowed oxygen to reach deep body tissues, explaining the



existence of giant dragonflies and other invertebrates.

Giant Ferns and Flora: Increased partial CO_2 pressure and overall atmospheric density
enhanced photosynthesis efficiency and gas mass transfer through stomata, stimulating the
gigantism of the flora that produced the amber resin.

Conclusion: The Mesozoic biosphere was physically incapable of existing under 1 atm
conditions. Amber and paleofauna mutually verify each other, confirming the hyperbaric
environment.
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