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3.3. Aplicaciones de los isdtopos estables al estudio de
dietas de organismos marinos:

3.3.1. Fundamentos de la mezcla isotdpica

3.3.2. Asunciones de los modelos de mezcla isotdpica

3.3.3. Uso de modelos de mezcla isotépica para determinar la dieta
mas probable

3.3.4. Medida del nicho tréfico
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Mezcla isotopica
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fraccionamiento isotopico
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Mezcla isotopica simple: 2 fuentes

5P =f, 58S, +f, 6S,
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Mezcla isotopica: 3 fuentes

62P =f, 63S, +f, &3S, + f; 6°S,
6bP = f, &S, + f, 8PS, + f, &PS,
f,+f,+f;=1
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Mezcla isotdpica: dos fuentes (l)
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Mezcla isotopica: multiples fuentes ()
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Mezcla isotopica: multiples fuentes (1)
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Una red trofica: alimentacion del arenque
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Figure 4 Plonktonic food web of the North Sea herring. The food utilized by the herring gradu-
ally changes as the fish matures. After Cushing and Walsh {1976, from Hardy, 1924).
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La sardina écarnivoro o
herbivoro?
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Alimentacion de la
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Alimentacion de la sardina (Il)
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Modelos de mezcla isotopica:

asunciones

* identificacidon de todas las fuentes posibles

* mezcla igual de todos los isdtopos (o proporcional a su
concentracion relativa)

* fraccionamiento conocido de cada isdtopo y constante
en la red troéfica

* propagacion de errores

productos

* contribucidon media (y variabilidad) de cada componente
de la dieta
* estimacion de dietas probables (descarta componentes)

15
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Modelos de mezcla isotopica:
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Parnell et al. (2010). PLoS ONE 5:e9672 doi:10.1371/journal.pone.0009672
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Modelos de mezcla isotopica

e Y United States
h E PA Envirenmental Protection
\’ Agency

Environmental Topics Laws & Regulations About EPA

Related Topics: Ecosystems Research Contact Us Share

Stable Isotope Mixing Models for Estimating
Source Proportions

Stable isotope analysis can be used in ecological studies to trace chemical movement through the environment. A commeon application is
to use the isotopic composition of a mixture to determine the proportions of various sources in the mixture, using mathematical mixing
models. Examples include quantifying the importance of various pollutant sources to contaminated water, or the importance of various

prey species in a predator’s diet.

The links below provide information and download files for three stable isotope analysis tools: IsoError, IsoConc, and IsoSource.
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IsoError +
IsoConc +
IsoSource +

https://www.epa.gov/eco-research/stable-isotope-mixing-models-estimating-source-proportions
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Modelos de mezcla isotdpica: ISOSOURCE ()

|Ei|e Calc  Print  Clear View Graph Exit About Help

Title: 5 sources x 2 isotopes
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(7))
C N
=) r -
m 16.5 = IsoSource - View Sta@
Mixtures — _
O File Print Help Eut
O 172 15.6 | | | |
') BT 185 172 |
5 " Frog 159 18.8 Daie: ] 2011212016 Time: 130035
||| Title: ¥ 2 isotopes
o m -20.8 19.4 Increment: 1%
© o -19.4 20.5 Tolerance: 05
-c _ Isotopes: | C M
: _ Mixtures: -16.5 17.2
Sources:
"5 _ Beaver -17.2 15.6
I-u _ Duck -18.5 17.2
Frog -15.48 18.8
_ Salmon -20.8 19.4
Trout -18.4 205
FEASIBLE C
Beaver Duck Frog Salman Trout
0.48 0.01 0.51 0 ]
0.49 ] 0.51 ] 1]
0.5 ] 045 ] ]




19

—
L]
— — — T . i
Il Il
= ” ” ]
L4 ” ” =0
™ j T wo
wo i m w0
o j T o
R = W m -
o W W i-79(]
7] | I 70
70 m m o
o ! ! o
] | T T
o ” m o
T ” ” B0
= Eg)
o § o
=
o 5 / T
o 0 & =
« —— £ , =
- = oq / =0 S
L T 8 - ®o T
o 0 2 B 5
o 3 F] ] ° &
=] Lo [=] J v &
[o] T == (\ <
@ —— w o W
™ ¥ t f vo S
®o | — I T o
— i = 2 : : T @
o o I I 0
- “ T T
= I I v
e e == I I =0
= T T To
H— I I
s ! I w0
o T i To
=a —— ! !
A v == I I =
22 = I T =0
o — T T
o ! I o
0 =m—— — W W o
Q. = — 3
o — T T
I I 1
= T T X
o T T
 ——— T T
| —— Il Il
N\ = T T
W g I I
PR e I I
W0 W o T T TV
Ta = = ] ] )
= i i
_ JAP w0
"TEEEE R w I T
88 mErBEH8YYTRAY RYeE 8 = i T W
Kouenbeuy weey DUn H— ! m o
(@) 3 == : S
o (2] o 88 858 8 E8LREBEENRYIEAN AR
© ==== ) = fousnbay4 weniad
1]  —r— s
o w0
a = =3
T o ™
— To o wo
Fi) T 2o
=0 o ]
0 ——— Zo
Z o c = 4]
0 m ——— )
- = ==
@ e
0 § L =
g ==
5 o B ) == =
s g [ ==
o o “nuu. =2  —— )
& E—————H 3 =+
.. it @ r -T- o Il 0
8 F I
u v S F F m ™o
n_Un = F + .
o Zo F + B84 5 8B ERB8ERE YT RREARYE e
@ . o - fauenbesy ooy
To E
F =0
o H«A@ o
=0 S 7 by
W - < 3
o E 7
= ™o F iy
= o EoD
- g F
= = g
N — = -
—— F )
T F w
|- wo
—— o 0
—— X
- @ 2% 5855 5 "R 8E 5§ 9§ N ESEUE o
—— ) o
O = kouenbalg wenag
)
M Aausnbaly weuag

se1alp ap olpnis3




(7))
(O
o
2
©
Q
©
9
©
-
o
(7]
LLl

Modelos de mezcla isotopica

mezcla simple (sin

1% Terreatrial Flant

considerar
concentraciones
relativas)

incorporando las

2 T T T ¥ T T T
-25 -4 23 -2 -1l -20 1w -8 -17

§3C (%)

-6

-13

concentraciones
relativas

Phillips & Koch (2002) Oecologia 130:114-125 20
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Modelos de mezcla isotopica: SIAR

SIAR V4
(Stable Isotope Analysis in R)

An Ecologist’s Guide

Richard Inger, Andrew Jackson, Andrew Parnell & Stuart Bearhop

ji

http://andrewljackson.github.io/siar/

https://github.com/AndrewL]ackson/siar

* multiples fuentes e isotopos
* intervalos de confianza para
todas las contribuciones

* posibilidad de incorporar
concentraciones relativas y TEF
diferentes para cada fuente /
isotopo

* soluciones robustas

21
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Cuantificando el nicho trofico: poligonos
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Comparacion de comunidades (e;j. Il
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Comparacion de comunidades (ej. Ill)
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Cuantificando el nicho trofico: elipses

SIBER:
Stable Isotope

»
e 5| . Bayesian Ellipses
% Ak in R
m = 3 * [ ]
© L
9 '
O "
: 1 ] | | | 4'(3_) 4'(b]
2 3 4 5 B
"J; X - zf 2
L . .

http://www.tcd.ie/Zoology/research/research/theoretical/Rpodcasts.phpi#siber
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