Duze zwierzeta w morzu
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Wielko$é organizmu — Swiety Graal Ekologii ?
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Bathyonomus

Eurythenes gryllus

Epulopiscium







Duzy roslinozerca na lgdzie




Duzy roslinozerca w morzu — 5 cm

rosliny — 0,01mm
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Ekologia jest naukg o ,case studies




Zaleznosci pomiedzy wielkoscig osobnika i ekologig
wg Woodward i inni , TREE 20, 7, 2005

Liczba klas wielkosci (+)
Liczebnos¢ (-)

Poziom troficzny (+)
Szerokosc¢ niszy (?)
Produkcja (+)

Obrét biogenéw (-)
Bogactwo gatunkowe (-)

Potencjalny kanibalizm
Przewaga matych osobnikéw
Duze osobniki sg drapiezne
Nisza rozszerza sie z wiekiem
Duze osobniki majg nizsze P/B
Duze osobniki majg wolniejszy
metabolizm



Malthus 1798, Prawo wyktadniczego wzrostu populacii

N=N *e"t

r — wartos¢ funkcji wzrostu
zalezna od wielkosci osobnika

7

t — wstepna
Wielkosc¢
populacji

CZas



Wielkos¢ zwierzecia w ekosystemie lagdowym

wymiana ciepta

P/V=0.2

Amplituda temp. do 80 stopni

Szkielet wewnetrzny



Morskie zwierze statocieplne nie moze by¢ mysza

Utrata ciepta w wodzie 25X wieksza niz w powietrzu

Uchatki foki delfiny wieloryby

Ryjowki gryzonie psowate kopytne mamuty



Ladowe zwierze bezkregowe nie moze by¢
kalamarnica olbrzymia

Sita wyporu w wodzie

Wieloszczety Malze Skorupiaki Kalamarnice

Pajeczaki Owady



Zimna woda — dtugie zycie, duze rozmiary
Bergman 1847

Calanus glacialis

Calanus fimarchicus

temperature



Jensen 1958,
zaleznosc ilosci jaj od wielkosci ryby/skorupiaka

Wielkos¢ samicy



Smith i inni 2009, PNAS 106, 42
wptyw temperatury na wielkos¢ organizmoéw glebowych
w trzeciorzedzie

Srednica
norki

Temperatura (paleocen — eocen)



Wielkos¢ organizmu 1 siec troficzna
wg. Aquatic Food Web, 2005

« Zlozonosc¢ sieci troficznej spada ze wzrostem energii w
systemie, P/B zwigksza si¢ (preferowane male, szybko rosnace
organizmy)

« W systemach o niskiej energii, ztozonosc¢ sieci troficzne;j
rosnie, P/B zwieksza sie, (przewage uzyskuja duze, wolno
rosngce organizmy)



Azovsky 2000, OIKOS, Web Ecology
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Warwick 1992, size structure in benthos

meiobenthos plankton macrobenthos

0,63 ug 2 mg Biomass dw






RPA — Benguela Current — Man/Arctocephalus/Merlucius
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Morze Barentsa- czterech duzych drapieznikow

Prawie rowno po okoto 25%




Hopcraft i inni 2009, TREE — selective and oportunistic predators
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Figure 2. The relationship between the degree of herbivore mortality owing to predetion and the diet selection of the predators. [a) If large predetors (solid line in upper
panel) are opportunists and consume prey of all sizes, whereas small predators (dotted line) only kill small prey, then the prey base of small predators is nested within that
of large predators (size-nested predation). Medium-sized predsators are indicated by the dashed line. The cumulative mortality on small prey is greater than on large prey
[lower panel) because they are exposed to more predators. [b) If predators are selective, and only consume prey of a specific size class [size-partitioned predation), then
large predators do not supplement their diet with small prey. When predation is size-partitioned as opposed to size-nested, the cumulative mortality owing to predation on
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Do konca XIX w dobor towiecki to
usuwanie najwiekszych osobnikow z populacii




100 lat pézniej zauwazyli to biolodzy morza......
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atmosphere and magnetosphere. Explanations
of the varying period of the radio clock have
appealed to changing conditions that are either
external to Saturn’s magnetosphere (such as the
speed of the solar wind®) or internal to it (such
as the mass injected from the vapour plume of
Saturn’s small moon, Enceladus®). But evidence
that such effects cause the observed drift in the
period has been sketchy.

Zarka et al.' use roughly three years of
Cassini radio-wave data to provide compel-
ling support for the hypothesis that external
effects contribute to the modulation of the
radio period. They find that the total power
within a defined range of radio frequencies
integrated over a full Saturn rotation period
of 10.75 hours fluctuates on timescales of
about 20-30 days. The properties of the
solar wind are known to fluctuate at the solar
rotation period of 25 days, and also to show
trends over longer timescales. Zarka ef al. find
that cross-correlations with the speed of the
solar wind are high, especially when Cassini’s
colatitude (the difference between its latitude
and 90°) remains relatively constant, relative to
Saturn’s spin axis. The correlations with other
properties of the solar wind (such as dynamic
pressure) are weak.

Given evidence that the source of the radio
emissions seems to be localized in the morning
to noon sector®, it was previously proposed”
that changes in the period of the radio clock
would occur if the source location shifts with
changing solar-wind velocity. Such shifts could
arise (and vary systematically with solar-wind
velocity) if the emissions are triggered where

Nets versus nature

David O. Conover

The life-histories of pike adjust quickly to shifts in the opposing forces of
fishing and natural selection. Such rapid changes suggest thatevolutionary
dynamics must be incorporated into fisheries management.

People like to catch big fish, sometimes so
muich so that fish sizes overall become greatly
diminished. According to one view, the contin-
ual removal of large fish from a population sets
the stage for rapid, undesirable evolutionary
changes, including slower growth, earlier adult
maturation and permanently smaller size'*
This occurs because removing the largest fish
directly opposes natural selection, which tends
to favour large size.

What happens when these two forces simul-
taneously oppose one another? Can evolution
respond quickly enough to track changes in
fishing selection, or does natural selection
counteract it? Writing in Proceedings of the
National Academy of Sciences®, Eric Edeline
and colleagues illustrate the outcome of this
dynamic tug-of-war between the forces of
natural selection and fishing selection.

Until now; the theory underlying the
management of fisheries has been based on
ecological models that predict how the pro-
ductivity of an exploited population changes
in relation to its density, and the age and size
at which fish are caught. The goal is to ensure
a maximal but sustamable catch i in perpem—
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Matural mortality

Selection gradient

— Fishing martality
—

Fish size

Martality rate

Figure 1| The darwinian struggle between
natural selection and fishing selection. The
graph depicts the contrast between mortality
rates as a function of fish size in the absence and
presence of mortality due to fishing. Natural
rates of mortality decline dramatically with
increasing size early in life, until reaching a
low level for the remainder of life (purple).
Fishing greatly increases the mortality of large
fish (green). Arrows represent the direction of
selection on body size in the absence (purple
arrow) and presence of fishing (green arrow).

increases fitness — that is, the likelihood that
ones genes m]l be passedon to future genera-
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wielkosc¢ ryby i jej rozrod 1960 i 2005

Wg Dickman i inni 2009, HELCOM WG




Efekt ewolucyjny intensywnych potowow

Duzy osobnik — wiecej, wiekszej ikry
Wiekszy odsetek przezywajgcych larw

Selekcja w kierunku, coraz mniejszych,
szybciej rozradzajgcych sie osobnikéw



number of trophic levels, increasing energy loss
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Gatunki | poziomy troficzne

number of species on the same trophic level,
increasing resources use



Wiadomosc dla zarzadu

Jezeli musisz konkurowac o zasoby to
najlepiej z fokg, od biedy z rybg, nie probuj
Z Zzebroptawem, a z wirusem nie masz
sSzans



