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Uplatnenie vysledkov projektu

Zachovanie schranok makkySov alebo ramenonozcov (napr. ich abrazia, enkrustacia,
bioerdzia a kompozitné zachovanie, kedy su cementované schranky nanovo enkrustované
alebo navitavané) je dobrym indikatorom ¢asového spriemerovania subfosilnych akumulacii
v holocénnom zazname. Rychlost sekundarneho sfarbenia a mikritizacie schranok je
pravdepodobne velmi pomala a vyZzaduje dlhodobu expoziciu schranok v anaerébnych
urovniach tafonomicky-aktivnej zény (po¢as obdobi dih§ich ako 1,000-2,000 rokov) Vysoké
percento slabo zachovanych schranok tak méze sluzit ako tzv. tafonomické hodiny, t.j.,
indikuje velmi pomalu sedimentaciu kedy su schranky Casovo spriemerované na viac ako
1,000 rokov. Tato metdda tafonomickych hodin by tak mohla byt tiez pouzita v hibSom
(pred-holocénnom) fosilnom zazname pri detekcii dihodobych hiatov (prestavok) v
sedimentécii. Tato metdda méze tiez odliSit medzi storo€nymi a tisicro€nymi mierkami
C¢asového spriemerovania.

V praci publikovanej v Paleobiology sme predstavili novy maticovy model vzniku
subfosilnych akumulacii (po€as ich prechodu z povrchovej bioturbovanej zény do
podpovrchovych historickych vrstiev) ktory umoznuje uréenie zakladnych parametrov
(rychlost sedimentacie, rychlost bioturbacie, a rychlost rozpadu schranok) na zaklade
distribucii postmortalnych vekov schranok. Tento model ako aj jeho inverzia v R language
su dostupné ako supplement k ¢lanku na

https://zenodo.org/record/7329155#.YOEL nbMKUkK

Analyzy testujuce vyuzitelnost Mg/Ca paleotermometra na zaklade kalcitovych schranok
ramenonozcov ukazuju, Ze k obohateniu Mg a S v ich schrankach doSlo po€as zastavenia
ich rastu po€as chladnejSich obdobi (Muller et al. 2022). Vysoké hodnoty Mg/Ca v
schrankach ramenonoZcov tak nezodpovedaju vysokym teplotam morskej vody.
Mechanizmy tohto paradoxu su nejasné, ale méze suvisiet’ s vyzrazanim amorfného
uhli¢itanu vapenatého (ACC), ktory je bohaty na Mg. Oneskorena transformacia tejto
amorfnej fazy na kalcit pocas tvorba rastovych linii tak moze viest k vysokému obsahu Mg.
Vnutroschrankova variabilita v Mg/Ca u ramenonozZcov s vyraznymi rastovymi liniami je tak
primarne ur¢ena sezonnou variabilitou v rychlosti rastu a nie zmenami v teplote morskej
vody.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

1. Antropocénny zaznam v severnom Jadranskom mori ma pomerne vysoké stratigrafické
rozliSenie az na urovni desatro€i (TomaSovych et al. 2020). Sedimentarne vrty odobraté na
miestach s vysokou rychlostou sedimentécie tak pomerne presne zaznamenavaju nahlu
ekologicku zmenu v zloZeni bentickych spoloCenstiev ku ktorej doslo v tejto oblasti v
priebehu 20. storo€ia. Dvoj- az trojnasobny narast vo velkosti lasturnikov pocas pocas 20.
storo€ia, zhodujuci sa's vyraznym poklesom diverzity, nema precedent v celom holocénnom
zazname Jadranského mora. Tieto zmeny boli vyvolané zvySenou frekvenciou sezénnych
anoxickych eventov ktore tiez viedli k poklesu bioturbacie, €o viedlo k zniZzenej oxidacii
pyritu v désledku plytSej hranice medzi aerdbnou a anaerdbnou zénou v sedimentoch
morského dna. V sedimentoch, ktoré sa usadzovali pred 20. storo¢im, su schranky s
pyritovymi lemamivelmi zriedkavé (TomaSovych et al. 2021).
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2. Novy maticovy model vzniku subfosilnych akumulacii po€as ich prechodu z povrchovej
bioturbovanej zény do podpovrchovych historickych vrstiev umoziiuje uréenie zékladnych
parametrov (rychlost sedimentacie, rychlost’ bioturbacie, a rychlost rozpadu schranok) na
zaklade distribucii vekov schranok (TomaSovych et al. 2023). Tento model predikuje ze
Casové spriemerovanie akumulacii sa zvySuje v stratigrafickych sukcesiach smerom nadol,
s maximom pri baze zmieSanej vrstvy, aj v pripade Ze samotné parametre ako sedimentacia
alebo bioturbacia sav ¢ase nemenia.

3. Tafonomické hodiny ktoré meraju dizku expozicie schranok na morskom dne (v tzv.
zmieSanej vrstve) na zaklade ich zachovania a diagenézy mozu byt aplikované na urenie a
detekciu hiatov (prestavok v sedimentacii) v starSom (pred-holocénnom) fosilnom zazname
(obzvlast ak je rychlost diagenetickych procesov pomala). Na zaklade analyz holocénnych
akumulacii s makkysmiv sedimentarnych vrtoch sme zistili Ze na to aby boli schranky
makkySov sekundarne sfarbené (inkluziami pyritu) alebo obalené karbonatovymi kérami,
tieto schranky sa musia dlhodobo nachadzat v hibSich ¢astiach zmieSanej vrstvy kde
dochadza k diagenetickému vyzrazaniu pyritu a karbonatu v dosledku anaerébneho
rozkladu organickej hmoty (po€as obdobi dlhsich ako 1,000-2,000 rokov). Vysoké percento
mikritizovanych schranok tak méze sluzit na detekciu dlhého ¢asového spriemerovania vo
fosilnom zazname (TomaSovych et al. 2022).

4. Zmeny v pH morskej vody na konci pliensbachu a po€as raného toarku, interpretované na
zaklade izotopov béru 811B v schrankach brachiopddov, podporuju hypotézu o acidifikacii
pocas tohto obdobia. Obidva ¢asové intervaly vykazuju vyrazny pokles v d11B (Muller et al.
2020).

5. Zachovanie geochemického signalu s negativnou anomaliou v d13Corg v 60 cm-hrubych
Ciernych bridliciach v Zapadnych Karpatoch dokazuje Ze kondenzacia v hibSich prostrediach
pocCas toarského anoxického eventu nesuvisi s podmorskym prudenim (ktoré je typické pre
oblasti na pelagickych platformach) ale odraza pokles v karbonatovej produkcii (Muller et al.
2020).

6. Dvojziabrové hlavonozce druhu Necroteuthis hungarica obyvali batyalne prostredie s
anoxiou pri morskom dne v centralnej Paratétyde pocCas oligocénu. Tieto “upirske”
chobotnice tak boli adaptované na batyalne biotopy ochudobnené o kyslik prinajmensom uz
od oligocénu (Kost'ak et al. 2020).

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

1. We have found that the marine Anthropocene record in the northern Adriatic Sea has a
high, decadal-scale stratigraphic resolution (TomasSovych et al. 2020). Sediment cores
collected at sites with a high rate of sedimentation in the Adriatic Sea thus uniquely and
accurately record the pervasive change in the composition of benthic communities that took
place during the 20th century. A two- to three-fold increase in the size of bivalves that
occurred during the 20th century, coinciding with a decline in diversity, has no precedent in
the entire Holocene record of the Adriatic Sea. These changes were driven by increasing
frequency of seasonal anoxic events that led to mass mortalities of benthic fauna in the late
20th century. They also led to a decline in bioturbation and to reduced pyrite oxidation as a
consequence of reduced sediment bioirrigation. Abundance of shells coated by rims formed
by framboidal pyrite is thus very small in sediments deposited prior to the 20th century, in
contrast to Anthropocene sediments with high abundance of pyrite-lined shells (TomaSovych
et al. 2021).

2. A new transition-rate matrix model of the formation of subfossil accumulations as they
transit through the mixed layer into the subsurface historical layers allows us to determine
the magnitude of sedimentation, mixing and disintegration rates on the basis of postmortem
age distributions (TomaSovych et al. 2023). This model shows that time averaging of fossil
assemblages is expected to increase downcore even when sedimentation and mixing rates
remain constant through time. It also allows inversion and approximation of sedimentation
and taphonomic parameters from empirical age distributions.

3. The taphonomic (early-diagenetic) clock that measures the residence time of skeletal
particles in the mixed layer can be applied to estimate the duration of hiatuses in the pre-
Holocene fossil record if the rate of skeletal alteration is slow. We have validated this
method on the basis of taphonomic analyses of molluscan preservaton in shallow parts of
the Adriatic Sea (TomaSovych et al. 2022). Median ages of valves stained by pyrite and
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cemented by high-magnesium calcitic micritic envelopes exceeding ca 1000 years indicate
that these authigenic diagenetic processes are slow in subsurface zones with reducing
conditions (with prolonged sulphate reduction and carbonate ions sourced from dissolved
shells in the surface zones).

4. Temporal changes in pH of seawater and its saturation during the late Pliensbachian and
early Toarcian (just at the base of the Early Toarcian anoxic event), interpreted on the basis
of boron isotopes d11B in brachiopod shells, support the hypothesis postulating acidification
during these time intervals. Both intervals exhibit negative trend in d11B (Muller et al. 2020).
5. Preservation of the d13Corg negative anomaly in a 60 cm-thick black shale in the
Western Carpathians demonstrates that the condensation in deep-water environments is not
related to submarine currents but rather directly reflects a collapse in carbonate production
(Mdller et al. 2020).

6. Dibranchiate coeloids Necroteuthis hungarica were found in bathyal sediments that were
deposited under conditions with bottom-water anoxia in the Central Paratethys during the
Oligocene. Therefore, these vampire squids were adapted to bathyal habitats with oxygen
depletion at least since the Oligocene (Kostak et al. 2020).
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