ECOLOGIA DEL INDIVIDUO

Estudia la relacion entre el organismo individual y su ambiente

.. Como los factores ambientales (temperatura, agua, luz, etc.)
afectan la fisiologia y conducta de los organismos?

. Como afectan estos factores el crecimiento, descendencia,
movimiento, predacion?




Clasificacion de las interacciones entre un organismo
y su ambiente:

Interacciones Fisicas

Fuerzas mecanicas
Fuerzas gravitacionales
Energia térmica

Energia electromagnética

Interacciones Troficas

Energia para trabajo metabdlico
Agua

Nutrientes

Toxinas

Interacciones Informacionales

Informacion genética
Informacion sensorial




Factores ambientales mas relevantes
para los individuos:

TEMPERATURA

AGUA

ENERGIAY NUTRIENTES




INTERACCIONES TERMICAS

INDIVIDUO - AMBIENTE




La interaccion del MACROCLIMA con el paisaje local
genera MICROCLIMAS

Caracteristicas del paisaje que afectan el microclima:

* Altitud

* Aspecto

* Vegetacion

* Color del substrato

* Presencia de rocas y cavidades







Shading of soil surface
by low shrubs lowers
maximum temperatures.
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FIGURE 4.3 Desert shrubs and microclimate (data from Parmenter, Parameter, and Cheney 1989).







White sand reflects all
| wavelengths of visible light. ™
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, Black sand absorbs all

;% wavelengths of visible light. i
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The same amount of
- solar energy heats up

black beaches more
than white beaches.

65°C

FIGURE 4.5 Color of the ground and temperature (data from Hadley,

Savill, and Schultz 1992).




' The seashore isopod Sun heats exposed
encounters substantially surfaces of rocks to

_ different temperatures temperatures exceeding
over distances of a few air temperature.
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FIGURE 4.6 Microclimates under stones (data from Edney 1953).
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Acetylcholinesterase of trout Acetylcholinesterase of trout

held at 2°C shows highest held at 17°C shows highest
affinity for its substrate at 2°C. | affinity for its substrate at 17°C.

I

Enzyme from
trout held at 17°C.
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FIGURE 4.8 Temperature and enzyme activity (data from Baldwin and
Hochachka 1970).




A moss from a boreal forest A desert shrub
photosynthesizes at a photosynthesizes at a
maximum rate at 15°C. maximum rate at 44°C.
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FIGURE 4.9 Temperature and photosynthesis (data from Kallio and
Kdirenlampi 1975, Pearcy and Harrison 1974).




Rate of population growth by
these antarctic bacteria was
highest at approximately 4°C.

Each point represents
population size after 80
hours of incubation at a
particular temperature.
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FIGURE 4.11 Temperature and population growth by an antarctic
bacterium (data from Morita 1975).




Rate of sulfur oxidation by these
bacteria from a 59°C hot spring
was highest at approximately 63°C.

Each point is an average
of measurements made on
three replicate bacterial
cultures grown at a
particular temperature.
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FIGURE 4.12 Temperature and activity of a hotspring bacterium (data
from Mosser, Mosser, and Brock 1974).




., Como compatibilizan los organismos sus
requerimientos térmicos con la heterogeneidad
termica que les presenta el ambiente?

Ganancia de calor = Pérdida de calor




Como regulan los organismos su temperatura
corporal?

Poikilotermos

Homeotermos

Ectotermos

Endotermos




VIAS DE GANACIA'Y PERDIDA DE CALOR

Ca — Cm Ccd - CCV - Cr _ Ce

C, _calor total almacenado en el cuerpo

C._calor producido por el metabolismo

C.= calor ganado o perdido por conduccion

C.,= calor ganado o perdido por conveccion

C. = calor ganado o perdido por radiacion electromagnética
C_= calor perdido por evaporacion
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FIGURE 4.17  Temperature regulation by Liolaemus multiformis
lizards (data from Pearson 1954).




- Grasshoppers reared at low
| temperatures develop dark

pigmentation that is highly
absorbent of visible light.
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Grasshoppers reared
at high temperatures |
develop reflective,
' light pigmentation.
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FIGURE 4.18 Rearing temperature and the pigmentation of the clear-
winged grasshopper.



The five points are the sizes of
the fungus population after 10
days of incubation.
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FIGURE 4.20 Temperature and population growth by Entomophaga
grylli (data from Carruthers et al. 1992).




Grasshoppers with access to light Body temperatures of grasshoppers
bask, raising their body temperatures | | confined to the shade nearly match
about 10°C above air temperature. air temperature.
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Time (hours)

FIGURE 4.19 Basking and body temperature (data from Carruthers et
al. 1992).
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Tropical spec intaina
constant metabolic rate over a

> Tropical species

| Arctic species maintain a
| constant metabolic rate over a

> Arctic species
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Body= 37°C

Blood vessel

Warm incoming
blood flow

Blubber insulates body
of dolphin but does not
extend into flipper.

Seawater= 14°C

Flipper

Cool returning
blood flow

In each of many blood
vessels, heat flows from
warm incoming blood to
cool returning blood due
to conduction (H_4) and
convection (H,).

FIGURE 4.22 Countercurrent heat exchange in dolphin flippers.




Body temperature of this bluefin
tuna was 10° to 15° higher than the
temperature of the water.
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FIGURE 4.24 Water temperature and body temperature of a bluefin
tuna (data from Carey 1973).




A

Cutaneous vein
transports warm
blood from dark
lateral muscles.

Warm veneous
blood flow

Cool arterial
blood flow

Dark muscle

N\

Cutaneous artery
transports cool
blood from gills.

FIGURE 4.23
bluefin tuna.

Heat flows from
veins to arteries due
to conduction (H)
and convection (H,,).

High metabolic rate
of dark lateral
muscles generates
metabolic heat (H,,).

Countercurrent heat exchange in the lateral muscles of




temperature is 25°C and
sand temperature is 35°C,

l In the morning, when air
| L
| all beetles are in the sun.

As sand temperatures
approach 70°C, most
beetles are in the shade.

Number of active beetles

8 9 10 11 12 13 14 15 16 17 18

Time of day (hours)

FIGURE 4.28 Tiger beetles’ avoidance of high temperatures (data
from Hadley, Savill, and Schultz 1992).




SOPOR (Torpor) es un estado de baja tasa metabdlica

Y temperatura corporal disminuida.

Day

The amount of nectar
 available to a broad-tailed
- hummingbird determines

- whether it goes into torpor
' during the night.

{

A hummingbird in torpor
has a low metabolic rate
and so uses little energy.

To meet its energy
demands, a hummingbird
that does not go into
torpor must consume large
quantities of nectar just

. before roosting.

i

FIGURE 4.29 Nectar availability and broad-tailed hummingbirds’ use of topor.




l Coolest

A. arbustorum has
gone extinct in warm
areas near Basel,
Switzerland, while

surviving in cool areas.

sites where A. arbustorum

romer———

gone extinct.

A indicates the urbanized

and other snail species have
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@ indicates sites
where A. arbustorum
has gone extinct but
that still support other
species of land snails.

B indicates sites
where A. arbustorum
has persisted.

FIGURE 4.30 Relative surface temperatures and patterns of the snail
Arianta arbustorum around Basel, Switzerland (data from Baur and Baur

1993).
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More C. nemoralis and ’
A. arbustorum eggs "

A R Bt st

1009+ hatch at 19°C than at
higher temperatures.
75 | At 25°C nearly 50% of
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FIGURE 4.31 Temperature and hatching success of two snail species
(data from Baur and Baur 1993).




INTERACCIONES HIDRICAS

INDIVIDUO - AMBIENTE




. COmo mantienen los organismos
equilibrio hidrico con el ambiente?

Ganancia de Agua = Pérdida de Agua




VIAS DE GANACIA'Y PERDIDA DE AGUA

Wia:Wd_l_Wf_l_Wa_We_Ws

W. =agua contenida en el organismo

W, = agua ingerida bebiendo o con el alimento
W,=agua contenida en el alimento

W, = agua absorbida del aire

W._= agua perdida por evaporacion
W, = agua perdida con las secresiones 'y
excresiones (orina, heces, mucus, etc.)




Humedad Relativa: medida del contenido de agua del aire
relativa a su contenido en condiciones de saturacion

Densidad de vapor de agua
Humedad Relativa = x 100
Desidad de vapor de agua a saturacion

Densidad de vapor de agua: mgH,O/L o gH,O/m3;

La densidad de vapor de agua a saturacion varia
con la temperatura




Water vapor in air can be or by the pressure
measured either as grams of exerted by the
vapor per cubic meter of air water vapor in air.
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At low temperatures, air is
saturated by low quantities
of water vapor and water
vapor pressure is low.

As temperature increases, the
amount of water air holds at
saturation and saturation water
vapor pressure increase.

FIGURE 5.2  The relationship between air temperature and two mea-
sures of water vapor saturation of air.




Presidon atmosférica total = Pr,0+ Po, + Pn +

760 mm Hg
1 Pa = 1 Newton / m?
1 atmésfera = 760 mm Hg = 101.300 Pa = 101.3 kPa

Presion de vapor a saturacion: presion ejercida por el
vapor de agua en aire que esta saturado con agua.

Déficit de presion de vapor: diferencia entre la presion
de vapor real y la presion de vapor de agua a saturacion a
una temperatura particular




The vapor pressure deficit (vpd) indicates the gradient in
water concentration from a terrestrial organism to the air.
A higher vpd indicates a steeper concentration gradient.

A high vpd indicates that the | A low vpd indicates that the
water vapor content of air is water vapor content of air is |
| well below saturation. near saturation. i

Evaporation

Where the vpd is high, the
rate of evaporative water
loss by organisms is higher.

Where the vpd is low, the
rate of evaporative water
loss by organisms is lower.

FIGURE 5.3 Vapor pressure deficit and evaporative water loss by terrestrial organisms.



Si el ambiente interno de un organismo y el ambiente externo
difieren en la concentracion de agua y sales, estas sustancias
tenderan a moverse bajo sus gradientes de concentracion
(Difusion). En el caso del agua, a este proceso se le llama
Osmosis

La presion que genera el agua al moverse en un gradiente
de concentracion, a través de una membrana semipermeable,
se denomina presion osmotica

Hipoosmoticos

Organismos: Isoosmoéticos

Hiperosmoticos




| In an isosmotic aquatic

| organism, internal

| concentrations of water | — e

| and salt equal their Salts and water diffuse |
concentrations in the | at approxima[e]y equal
environment. rates into and out of an

R ' motic orga

Isosmotic

Compared to the environment, a
| hyperosmotic aquatic organism
| has a lower internal concentrati

of water and a higher internal

concentration of

[

| Salts diffuse out of a

| hyperosmotic organism at a |
higher rate, while water |
diffuses in at a higher rate. |

perosmotic

Compared to the environment, a

hypoosmotic aquatic organism has a

higher internal concentration of water R Y e e ]
; i . Salts diffuse into a

| and a lower internal concentration of ; :

| hypoosmotic organism at a

higher rate, while water

ses out at a higher rate

FIGURE 5.4  Isosmotic, hyperosmotic, and hypoosmotic aquatic
organisms.




The main avenue of
water loss by animals
1S evaporation.
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FIGURE 5.8 Water gains and losses by terrestrial plants and animals.




