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Flease note: All help fopics are currently in draft formaf. Flease
send pour comments fo the email address given af

www.ecapath.org (Abouf == Confact us).

719 Flows and biomasses

The absolute flows caleulated in the Trophic level decomposition
atud Flow from detritus analyses can be aggregated to produce
usefil summaties by trophic level Results are presented in three
tables, where the import (on Trophic Level I only), consumption
by predators, export, flow to the detritus, respiration, and
throughput are given by trophic level The throughput is the sum
of the flowrs it the other columns.

From primary producers

The first table presents flows originating from the primary
producers.

From detritus

The second table summatizes the flows originating from the
detritus.
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any entity/or na Rt tnarmeiudes I|V|ng and

nonliving«ear: el acgﬁg to produce aistable system in
hE‘exch' QB0 ma;teri‘a@ﬁetween the living and

non av'ng parts follews C|rcular paths IS an ecological
#*system or ecosyste Tihe ecpsystem IS the largest
functional unit in ecology, simce it includes both
organisms (biotic communities) and abiotic
environment, each influencingitne properties of the
other and both necessary: for mtenanms we
have It on thé earth A_Ial?e lsnﬁexample ofan %

ecosystem*’ _— ?""""“'---. -y

Odum. E.P. 1953. Fundamentals of Ecology.
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Model information

e Ecopath with Ecosim 6 - Generic_37_9-9-2010.EwEmdb
File  View Ecopath  Ecosim  Ecospace  Tools  Windows  Help
- ] Ecopath 5if Ecosirm  ~ 4 Ecospace -
Nawigator ax Home ]/Basic input)/Model Parameters hd
=l Input A -
N Model
] M arne: Gereric 37
— Drescription: & generic model of a marine ecosystern; 13-Feb-01 15:08:33; 13-Feb-01 16:50:41; 13-Feb-01 16:58:27; 14-Feb-01 12:16:19; 13-Jan-05 03:553:56; 1/18/2007 32525 PM;
1 1/23/2007 10:44:50 &AM 1/24/2007 4:12:36 PM
5 i \ Authar:
H- S Contact:
First yez Mo. of years; |1
.'l Look up...
Marth: | 0.000 =
whegt | 0.000 = East: |0.000
South: |0.000 =

-

Monetary units

General options
Urit; EUR Eura

Murnber farmatting

Relevant decimal digits: |3

Time units
@ year 7]
day
=l

ather unit:

Group digits

Cumency units
Mutrient related:

Energy related:
nitrogen [mg MAme]

@ wet weight [t/kme)
Generic 37 |42 Generic 37

joules [/ phosporus [ma P/
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5l Status i) Rernarks
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Top: predators are special

g

e Theyaremportant in mogels; as they help (0
constrain the paramﬂters of other consumers --
as pnmarypm’d“uctlon does from below;

o Ecosim mmuiaﬁb‘ﬁ- S.are more realistic if the top
predator groups are split into gdult and juvenile
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subngmﬁb'mgs torcaptuye; gmﬁ'genetlc dlet shlfts.




" Ecopath with Ecosim 6 - New model. EwEmdb

File  Wiew | Ecopath | Ecosim  Ecospace  Tools  Windows  Help
£2 Ecopa
Mawigatar Iti-Stanza Groups... S Hume/]/Basic input ]/Mudel Parameters
=& Input { &2,
..... I .ui b
..... "j e Biomazz in Production ¢ | Consumption
..... Lal D|et.|:|:|mp|:|$|t||:n Graup name I-flal:ultt_at area habitat area hiomass  hiomass Ef?_cut_n:uphu: F'ru:uduc:tlu:utn.-"
..... [ Detritus fate [fraction) (tkné] (Puear) [Puear) efficiency consumption

----- = Other production

+-= Fishery

----- 2 Growth input

..... %4 Tools

Cli@;‘», a

iooo | | | | | |

+r‘:'- Parametenization [Ecopath]
+Q; Time dynamic [Ecosim! g’% ‘
+",i}__-1l- Spatial dynamic [Ec:| Edit Groups p (= S
+-3:¢ Tools
Group Color Consunmer Proda Detritugz P?u:uruilL?ctiDn Multi-stanza Stanza age Stahe
nane F : qQraup name [ir monthz]
Tom primary
1 Detritug ] ]
Order
Colours
Default all
Alternate all
‘ Ty
k. | | Cancel




e Ecopath with Ecosim 6 - Tampa_Bay_9-9-2010.EwEmdb

File Wiew | Ecopath | Ecosim  Ec| Edit Multi-5tanza Groups [ﬂhj
2 Ecopa & Edit Groups..,
Navigator  |4% Edit Multi-Stanza Gi Stahza group; 1: Ladyfish x m— v — A 7 B TR > 2%
=@ Input(ed  Edit Fleets.. : 7a
g Mo 3 Cursature parameter, K [annual], from WBGF:  0.2300 e L
i Ba Edit Taxa... 10
L -
oLl Diet composit =cruitr\ant power: [0.7000 oy
il gl Dretribug fate & 0a -
-Lgl Other praduction lative Wnass acc\oulation rate (BA/BL  0.0000 = 07 4
+EP Fishery g as
[ Growth input o
L3 Tooks 0.4000 ﬁ a5 -
+-£3 Parameterization [Ecopath) ¢ E 04 -+
e - - - A h
Lt Time dynamic [Ecosim]) E | 5 03
+-%% Spatial dynamic [Ecospace) s ; : = i
T A az
-5 Tools | Fixed fecundity S
an i
a i} 40 =1} a ] 120 140
Age

Biomass [tk £ [Myear] Congumnphion / biomass [Avear]

0.003787 2.8000 17.841
E.0000

1.6000

Forcing function number for hatchery stocking
Multi-stanza populations can be designated as hatchery
populations (see Hatchery populations in Ecosim), and
hatchery production can be varied over time in Ecosim
using time forcing functions. To turn off natural
reproduction select the hatchery forcing function from the
pull-down menu in the Forcing function number for

AT 1Y &1\ S T Y1133 07 15 Yy
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Hu:ume)/Basic input

Basic Iinput

Set
. Biomasz in Froduction /| Conzumption . . - Dretritus
Goprane |80 hlicaes | Zihew) bonms | fhomus | oo | Pedstm Umsmll ot
= Snook
1 012 Snook, 1.0000 0.0002196 R, 0000 28812 0.2000
2 312 Snook, 1.0000 noeya 20000 B 2620 0.2000
3 12-48 Snook, 1.0000 02293 09000 23628 0.2000
4 43-90 Snoolk, 1.0000 1.093E2 06200 1.4932 0.2000
a] S0+ Snook, 1.0000 0.02000 0 6000 1.2000 0.2000
= Red Drum
B 0-3 Red Drum 1.0000 0.0002739 8 0000 7R20 02000
7 3-8 Red Cirum 1.0000 0004158 35000 L 0.2000
d 8-18 Red Drum 1.0000 002726 1.1000 ~ 000
al 18-36 Red Dirum 1.0000 01033 0 6000 1
10 36+ Red Drurm 1.0000 0 3000 0.550
= Sea Trout
11 0-3 Sea Trout 1.0000 0 00009037 6. 00
12 318 Sea Trout 1.0000 0.02557 14001
13 18+ Sea Trout 1.0000 02200 0. 700
= Sand Trout
14 0-3 Sand Trout 1.0000 0 000071969 5,000
15 312 Sand Trout 1.0000 0002523 1. 200
16 12+ Sand Trout 1.0000 01000 0. 700
=1 et Biomass
17 0-6 Mullet 1.0000 006426 . 7000 J
18 B-18 Mullet 1.0000 06225 1.2000 =0
19 18+ Mullet 1.0000 28000 02000 2.0000 0.2000
= Mackrel
20 4. 0000 822,509 0.2000

Mackrel 0-3 1.0000 0. 000001 24




Data requirements for Ecopath models

For each group, provide estimates in green, and the

program will estimate thosein . Choose one:
’:r'iIi ¥

1). B, P/B, Q/B, EE, DGs, ...

7). B, P/B, ,EEf)W .

3). B, P/B, OIBTEE, DCs,..... ¥ il

4). B, P/B, Q/B, EE, Dc_:s,i,'_, fr?‘* ._

Ranked ease of estlmatloﬁ -' fgj
P/B and Q/B > B > DCS >> EE W
nence EE often left unknowﬁ (Oii; ﬁ 1)

o Fimnl
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A case for making 3 models
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_PIB - Production/biomass

* From catch composmon data using standard
stock assessment methodologles

o Natural mortality of fish from, Pa,lﬂy@
(1980) emﬁlsrical'ﬁ’quatlon* A AN
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Q/B Food consumption
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Food consumption (Q/B)

Growth (VBGF)

W, = W, (L-eKtt)ye

t

Mortality

N, = R-eMt)

Biomass (B)

K, (Gross food conversion)

A

Food cor;sumption (®)
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Food consumption
Welcome to Maxim’s

Tilapia
Lake Awasa, Ethiopia
L=23cm W=265¢g

O
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Time (h)
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Food consumption - The tail story

The faster swimming
fish eats more




Food consumption - The tall story

Yellow

Aspect ratio:
P Red

—r -0.2 , 106 , 05, Ft W = asymptotic weight
Q/B 3 W“) T AR 3¢€ T = temperature

Ag = aspect ratio =
F, = foodtype (O f. carn.)



~ Food consumption
T he tail story: when not to

o ——_
b g

Only for symmetrical tails used for propulsion



Ecotrophic efficiency (EE)

EE is the proportion of the production that Is used In
the system (for predation or export);

1-EE corresponds to ‘other mortality’;
It Is advisable to let Ecopath estimate EE;

For most groups EE will be close to 1, except, e.g.,
phytoplankton In bloom situations where EE may be

closer to 0.5, kelps with EE’s =~ 0.1, aﬁgﬁ’peﬁﬁlmted
top predators where EE may be (clos?",to)go :

“Small pelaglcs don’ tdle of. ‘old aﬁ‘é F z’
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Other mput for Ecopath models

For up to 50 groups: : ""'For up to 10 fleets:
. Assimilation rate e |Landings
» Diet compaositions . Discards:" =~
T
¢ Immlgratlon rate . "“'*"****_“____I_.;;I'é'f-'.Dlscard fate gy
» -Emigration’ Tate Fixed cost 0f£f|3h1ng

-!'l"'

. Blﬁma§§%c£umulatlon . Varlable__(_:osta‘ﬁ
rae-— }:s.r—*'"‘ SRR A Mﬁfi(ef'ﬁr{ce by fleé‘t’r

l-l.l' e

.-",1_:-

e Detrltus f’ate and group el
» Non-market value-. ... =

-| .

Default values are supplied (20% for non-assimilated, O for other)



f"'

Nor-assigilated fooel (e
S MMMz e =cgyar| l\/l,p rE __-UL,;,F( (k) M
‘*ﬁ)_ _,'r..:r F-'g’“" | '.;# .«-I‘--‘I

_: 1_-;#-“‘-

-
L7 "

%]r P f:a- a0 f’l~
s 0 T‘atlo '+'° |s then calculated as

R (o ~13)- U .
.e.; changing U only impacts R

.
: ||"||

* The default value of 20% for U is generally acceptable,
except for herbivores and detritivores where 40% leads
to more reasonable R/B ratios.



o

.9,

jora [unrl :

TR

Oth? ,§I19.3%
' 4 .
Use volume or weight!
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Migrations

Harne ]/Easil: Input I/Diet cumpusitinn)/ﬂther production ]

[mrnigration E migration E migration Biom. Biom. acc.

Graup name accurml.
[trkrmEdvear) [trkrmEdvear) rate [/pear] [tk vear] rate [/pear]

Tranzient Orcasz 0.000 0.000 0.000 0.000 0.000
Dalphing [Res. Orca) 0.000 0.000 0.000 0.00700 0.000
Sealz Sealions 0.000 0.000 0.000 0.000 0.000
H alibuat 0.000 0.000 0.000 0.000 0.000
Lingead 0.000 0.000 0.000 0.000 0.000
D agfizh Shark. 0.000 0.000 0.000 0.000 0.000
&, Hake 0.000 0.000 0.000 0.000 0.000
J. Hake 0.000 0.000 0.000 0.000 0.000
., Fes. Coho 0.000 0.000 0.000 0.000 0.000
J. Res. Coha 0.000 0.000 0.000 0.000 0.000
&, Fes. Chinoaok 0.000 0.000 0.000 0.000 0.000
J. Res. Chinook 0.000 0.000 0.000 0.000 0.000
Demerzal Fizhes 0.000 0.000 0.000 0.000 0.000
Sea Birds 0.000 0.000 0.000 0.000 0.000
Small Pelagics 0.000 0.000 0.000 0.000 0.000
Eulachon 0.000 0.000 0.000 0.000 0.000
&, Herring 0.000 0.000 0.000 0.000 0.000
J. Herming 0.000 0.000 0.000 0.000 0.000
Jellyfish 0.000 0.000 0.000 0.000 0.000
Fredataory |nvertebrates 0.000 0.000 0.000 0.000 0.000
Shellfizh 0.000 0.000 0.000 0.000 0.000
Grazing [nwvertebrates (0.000 (0.000 (0.000 (0.000 (0.000
C. Zoolplankton 0.000 0.000 0.000 0.000 0.000
H. Zoolplankton 0.000 0.000 0.000 0.000 0.000
F.elp/Sea Grazs 0.000 0.000 0.000 0.000 0.000
Fhutaplankton 0.000 0.000 0.000 0.000 0.000

L m Y e [ R T T L




Diet composition

Home ]/Easic input/VDiet composition

il Sum to one

Prey % predator
Tranzient Orcas
Dolphins [Res. Orca)
Seals Sealions
Halibut 0.00100
Lingcod 00100 007 000311
Dogfish Shark Q.oo1oon 000311
A Hake 0200 @ 0253 0129 0.0452
J. Hake 0.0E5E 00071000 0.0510  0.05800 000122 0.000938
A, Res. Coho 00467 00278 0.000997 | 0.000955
J. Res. Coho 0.0700 000957 000400 007000 0.00200 0.00400 0.00200
A, Rez. Chinook 00467 0.0402
J. Res. Chinook 0110 0.0300 0.o0120 000122 0000938
Demersal Fishes 0153 | 0260 0779 0339 0161 000120 0.00732 001000 00749 0000938 0.000309
Sea Birds 0.00300 0.000333
Small Pelagics 001000 0191 00827 | 0498 00228 001000 0.0250 0260 0.0939 00352  0.0764 0.00493 0.00100
Eulachan 000201 000908 000498 00207 000473 000800 0.0180 0.0170 0.0476 000400 000998 000100 000545
A Herring 00501 00575 0194 0301 0.00478 0.00100 0.0800 0110 0.0130
J. Herring 000498 000933 000100 000s00 0200 0000999 0360  0.00513 0.00999 0.00998 0.00545
Jellyfish 00527
Predatory Invertebrates 00415 0.00955 0.0120 00513 0144
Shellfizh o001 0.0487 0143 0158 0.0531
Grazing |nvertebrates o001 0133 0.0120 00205 0285 0536 0700
C. Zoolplankton 00739 | 0580 0740 0120 0380 073 0334 0EB15 0190 0500 0450 0132 0.212
H. Zoolplankton 0.0394 00500 0850 00780 0244 000599 0308 00476 00300 0400 0500 0382 0637
Kelp/Sea Grass
Phytoplanktan 0.00500 0.0500 0.0961
S

]
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exphc

P

E%matlon of diet composnlons ‘1
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Example If EIE mammals In & odel of the near-
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Biomass accumulation (B...)

e Ecopath'is nota steady-state model, biomasses can
change over time;

« B.J.is entered as rates (+ t - km2.year-1);

Default*@ has been used in nearly allimodels (an
egggeptlonéye"rth Sea Model of Christensen, 1995);

» Use B, If yb"u havé'data s showmg change:n biomass at
start and end of the perlod to be modeled




Detritus fate

. '."H.I.

¥ il_"'E

_d-.f—'h.-."-l.

+ At least one detritus group is reguired. If mq"st.Pbe
entered afterf,the I|V|ng groups orr’l’he Ecopafh mput

form; _ N | e

o All ﬁv|_n"*‘@“reup§x_producefﬁetrltus Jrom exﬁeﬂo__n and

I"un..-"_.l"

egestion;; a‘ﬁ‘d from *other mortalit {. b He

- -
.-' ,1_:-

o |tIS therefore necessary to specify to WhICh detrltus
group the detritus generated by a living group is*:
directed.




Detritus fate

sic inp I.Jt.____.l-""'-betritus fate

Source / fate Detrituz | Ewxport Sum

Balzen w : 1.000 0.000 1.000

1.000 .00 1.000

[~ —t

1.000 IRLLN] 1.000

1.000 .00 1.000

iy

1.000 IRLLN] 1.000

[}

1.000 0.000 1.000

(mp]

1.000 0.000 1.000

1.000 0.000 1.000

0 -

1.000 .00 1.000

1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000

1.000 1.000 1.000

nall mediur IREINN] 1.000 1.000

1.000 0.000 1.000

1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000
1.000 0.000 1.000

1.000 0.000 1.000
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Fishery: up to 10 fleets

< Haome

S ailing
elated cozt

Fixed cost

Fleet name

Profit [%] T atal walue

0.000 0.000 1.000
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* Tofacilitate;studies-ofipolicy eptions;upto 10 fleets
can be included |n \Ecepath analyses; |

e The Iandlngs (exclusn/ ofdlscards) should'be entered |
as rates (t - kim: Zﬂyﬁﬁ? o

. Landlngs with no values should be treated as Iandlngs

(setjﬁ_haeﬂ@' O) not-as dlscg Jdeﬁﬁhe latter are fed

back intothe system
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Discard fate

 For models with discards It is advisable to have a
detritus group called; e.g., ‘dead'fish’;

 \When so, then dlrect the;dls’cards to thls group and
f_“g.‘?- . %ve scavengers feedmg Ohai__ 3 | 1
ead fish’ '}eﬁefmghe; f;pnal ‘value than most
#Gther detrltu '5r %ffeexcrei’a’frem zooplan kton).

b}

-
o r
= B




Cost of fishing

» Fixed value of operating each gear can be entered
(monetary currency per time unit); a

e Variable cost IS entered as relatlve te The efa‘ort I the' !
Ecopath model s




Landings, discards, prices

Home ]/Easic input ]/-Detritusfate }/Definition of fleets /Landings 1

Group name
Baleen whales
Toothed whales
Seals
Birds
Sharks, large
Sharkz, zmall mediurmn
Rays, large
Ravz, zmall rmediumn
Felagics, large
Felagicz, mediumn
Pelagics, small, carniv.,
Pelagics, small, herbiy,
Benthopelagics, large
Benthopelagics, small medium
Demerzals, large
Demerzalz, medium
Demerzalz, smal
Reeffish, large
Reeffish. mediurm
Flatfizh, large
Flatfizh, small rmedium
Resffish, small
B athypelagics
B athydemersals
25 Jelyfizh
26 Cephalopods
27 Shiimps

L Rt I 3 I L

Flzet]

0.01000
0.0400
0.020
0.0200
0.0500
0.400
0,100
0.100
0.0500
0.200
0130
0.800

0.0200
0.200
0.0250
0.500

Tatal
0.000
0.000
0.000
0.000
0.0
0.040
00z
0.020
0.050
0,400
0100
0100
0.050
0.200
0130
0.800
0.000
0.020
0.200
0.025
0.500
0.000
0.000
0.000
0.000
0100

Harme ]/Eiasic input ]/Detritusfate ]/Definiticu
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[Group name

Baleen whales
Toothed whales

Seals

Birdz

Sharkz, large

Sharkz, zmall mediurn
Rays, large

Rayz, zmall medium
Felagics, large
Felagics, medium
Felagics, small, camiv.
Felagics, small, herbiv.
Benthopelagicz, large
Benthopelagicz, small medium
Demerzalz, large
Demerzalz, medium
Demerzalz, small
Reetfizh, large
Reetfizh, medium
Flatfizh, large

Flatfizh, zmall medium
Reetfizh, zmall
Bathypelagics

B athydemerzalz
Jellyfizh

Cephalopods

Shrimps

Fleet

Tatal
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Lo Bt [ ey IR T R T L

Fleetl

Group name [EUR At dkr]

Baleen whales

T oothed whales

Seals

Birds

Sharkz, large

Sharks, gmall medium
Rapz, large

Favz, small medium
Pelagicz, large
Pelagics, medium
Pelagicz, zmall, carmiv.
Pelagizz, zmall, herbivy.
Benthopelagics, large
Benthopelagics, zmall medium
Demerzalz, large
Demerzals, medium
Demerzalz, small
Reeffizh, large
Reeffish, medium
Flatfizh, large

Flatfizh, small mediurm
Feetfish, zmall

B athyppelagic:

B athpdemerzals
Jellyfizh
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» Fleet-specific prices for each group that Issharvested;
» Default value is 1 for all,grofips fopalidleets. 70 7




Non- market values i

. EX|stence values.can be considered, e.g., the value for
' tourlsm of having; e.9:, marine mammals Ina system
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Growth Input

Basic input [ Detritus fate | Definition of fleets | "Landings

L at infinity

Group name ain Lw bin L [eml

[ —

.

oo

]

Parameters based on the von Bertalanffy growth
equation (von Bertalanffy 1938).






	Foliennummer 1
	Ecopath includes extended help
	Foliennummer 3
	Foliennummer 4
	Open a model from the database
	Model information
	Defining the ecosystem groups
	Top predators are special
	Group information
	Foliennummer 10
	Data requirements for Ecopath models
	Basic input
	Data requirements for Ecopath models
	Biomass (B)
	Biomass (B)
	A case for making 3 models
	P/B - Production/biomass
	Q/B - Food consumption
	Food consumption (Q/B)�
	Food consumption�Welcome to Maxim’s
	Food consumption - The tail story
	Food consumption - The tail story
	Food consumption�The tail story: when not to
	Ecotrophic efficiency (EE)
	Other input for Ecopath models
	Non-assimilated food (U)
	Diet compositions�e.g., for a tuna
	Migration
	Migrations
	Diet composition
	Estimation of diet compositions
	Biomass accumulation (Bacc)
	Detritus fate
	Detritus fate
	Fisheries data
	Fishery: up to 10 fleets
	Landings
	Foliennummer 38
	Discard fate
	Cost of fishing
	Landings, discards, prices
	Market prices
	Non-market values
	Foliennummer 44
	Growth input
	Foliennummer 46

