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Uplatnenie vysledkov projektu

Dvojfazovy exponencialny model publikovany v asopise Geology umoziiuje meranie
rychlosti rozkladu karbonatov a rychlosti ich akumulacie v su€asnych prostrediach na zaklade
akumulacii schranok organizmov v morskych alebo suchozemskych prostrediach.

CHARAKTERISTIKA VYSLEDKOV

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

(1) Objavili sme makroevoluény rozdiel v stabilite ekosystémov s bentickymi organizmami
pozdiz batymetrického gradientu. Stabilita spologenstiev je pomerne konstantna od
intertidalnych prostredi po hibsi Self na kratkych mierkach (< 0.5 mil. rokov). Stabilita
spolo&enstiev ale vyrazne stupa s hibkou na mierkach presahujtcich 5-10 mil. rokov, s tym ze
na hibSom Selfe zostavaju pocetnosti ¢eladi velmi podobné. (2) Priemerna velkost
geografickych rozsahov u bentickych organizmov stupa smerom k rovniku - tropické druhy
maju Casto velké rozsSirenie (az 5,000-6,000 km). Kvantitativne analyzy bivalvii naznacuju ze
na rodovej urovni st hlbokovodné lastarniky s vaésimi hibkovymi maximami vyznamne
geologicky starsie ako plytkovodné lasturniky ktoré si obmedzené na plytky Self. Takyto
narast vekov rodov s hibkou naznaduje Ze nové rody vznikaju rychlejsie v plytkych
prostrediach. Vysoka rychlost’ vznikania novych druhov v tropickych oblastiach vedie k tomu
Ze fylogenetickeé linie expanduju z tropickych oblasti do vy3Sich zemepisnych Sirok aj v
pripade Ze pravdepodobnost expanzie na druhovej urovni sa neliSi medzi tropickym a
miernym pasmom. (3) Zistili sme Ze najvhodnejSou funkciou pre kvantifikaciu rychlosti
rozkladu karbonatovych schranok a ich rychlosti sedimentacie, a pre analyzu ¢asového
spriemerovania je tzv. asovo nahodna dvojfazova exponencialna funkcia. Casové
spriemerovanie u brachiopddov (Laqueus erythraeus) naznacuje Ze schranky mladsSie ako
100 rokov uplne chybaju na morskom dne, ¢o naznacuje lokalne vyhynutie tohto druhu v
juznej Kalifornii. Stale su pritomné schranky staré niekolko tisic rokov, aj ked' tieto su
zriedkavé. Casové spriemerovanie u nautiloidov (Nautilus macromphalus) z Novej Kaledénie
ukazuje, ze v akumulaciach dominuju schranky mladsie ako 1500 rokov, s medidnom medzi
400 a 1000 rokov.

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

First, we demonstrated that the onshore-offshore decline in evolutionary turnover of marine
molluscs does not scale down to shorter time scales (<0.5 Myr) and that it only emerges over
longer temporal durations (> 10 Myr). Stability of benthic communities increases towards
deep-shelf environments. This emergence is probably triggered by abrupt and spatially-
extensive climatic or oceanographic perturbations. Second, we showed that models
incorporating temperature-limited range expansion along realistic thermal gradients predict an
inverse relationship between range size and latitude, and we found the distribution patterns of
marine bivalves match these predictions, with broades ranges in the tropics (up to 5,000-
6,000 km). The trend in latitudinal range size is determined by the nonlinearity of the
latitudinal gradient in temperature minima and maxima and less by the latitudinal gradient in
the local seasonal range in temperatures. Range expansion of phylogenetic lineages is driven
by their speciec richness. Third, we tested whether the temporal change in disintegration, as
revealed by frequency distributions of shell ages, is gradual or abrupt in time, and presented a
novel two-phase exponential) model that allows for two discrete phases of disintegration that
are linked by sequestration rate. We estimated that disintegration rates drop by ~two orders of
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magnitude, from decadal to millennial-scale half-lives. This model should be widely applicable
to skeletal carbonate assemblages in temperate and tropical settings, providing analytically
rigorous estimates of the key rates of carbonate disintegration and burial in a seabed. Time
averaging in brachiopods (Laqueus californianus) shows that shells younger than 100 years
are absent on present-day sea-floor in the southern California. Death assemblages of
Nautilus macromphalus from New Caledonia shows the dominance of shells younger than
1,500 years, with median age between 400 and 1,000 years.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
\% dd. mm. rrrr \% dd. mm. rrrr
podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemcu
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