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Ihtiologija un zivju ekologija

Barosanas




Zivju ekologija un ihtiologija

Ziviu trofiskas kateqgorijas:

detritedajas - Tilapia sp, Puntilus sp.
augedajas (amuri, raudas)
dzivniekedajas — barojas ar
nezmugurkaulniekiem, bentosu,
blanktonu) - renges

hleésejas vai zivjedajas - mencas




Zivju ekologija un ihtiologija

Pec uznemtas baribas rakstura
zivis dala : I

Monofagi (viens veids)
Stenofagi (Saurs spektrs)
Eurifagi (plass spektrs)




Zivju ekologija un ihtiologija

Pec uznemtas baribas rakstura
Zivis dala :

I1
Plesigas - barojas galvenokart ar
Zivim, mazaka mera ar citu baribu
Mierigas
B bentofagos
B planktafagos
B augedajos: fitofagos un detritofagos




Zivju ekologija un ihtiologija

Ziviu morfologiska pielagosanas baribas
uznemsanai

Kermena forma

Mutes forma un pozicija

Zobi uz zokliem un auksléjam
Rikles zobi

Zaunu barkstis

Piloriskie piedekli

Zarnu trakta garums
Fermentu darbiba
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Ziviu morfologiska pielagosanas

baribas uznemsanai

Kermena forma

B Plesejiem smailaka

forma
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Esox (Esacidas)
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Ziviu morfologiska pielagosanas baribas
uznemsanai

Mutes pozicija
B Saistita ar baribas
veidu

A - augsg€ja, B, C- gala, - D -
apakséja
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Ziviu morfologiska pielagosanas baribas
uznemsanai

Rikles zobi
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Ziviu morfologiska pielagosanas baribas
uznemsanai

Piloriskie piedekli
Piloriskie piedekli: jo vairak bariba ir
zivis, jo to laukums ir lielaks.

[0 laukums mainas parejot no vienas
baribas uz otru ontogenézes laika.
Piloriskie piedekli palielina
uzsuksanas virsmu
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Ziviu morfologiska pielagosanas baribas
uznemsanai

Zarnu trakta garums

Dzivniekédajam un zivim bez
kunga tas ir mazak par
100% no kermena
garuma. Augédajam —
vairak par 100% no
kermena garuma.

A — plésgjas

1500% -amiiras platpieriem. o
B — dzivniekédgjas

C - augédéjas
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Mutes formas:

tverejmute
piesucek|mute
sucejmute
smalcinatajmute
planktonedajmute
perifitonedajmute
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Zivju ekologija un ihtiologija

Mutes formas:

Tverejmute - liela,
zaunu barksu maz,
zobi, aizsarga tikai
lapinas, bet ne
filtre

Pleseji: zandarts,
sams, lidaka
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Mutes formas:

Piesuceklmute - zoklu nav, zobi ir
parragojusies pauguru veida
negi, miksinas
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Mutes formas:

Sucejmute - trubinas
veida, bez zobiem;
juras adatas,
plaudis
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Zivju ekologija un ihtiologija

Mutes formas:

Smalcinatajmute -
knabjveidiga ar
zobu platnitem vai
dzeloniem, lai
sasmalcinatu cietas
bezmugurkaulnieku
brunas (rajas un
vilkzivis)
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Zivju ekologija un ihtiologija

' Mutes formas:

Planktonedajmute -
siki zobi vai to nav,
lielas zaunu
barkstis,
sietveidigas (sigas,
silkveidigas)
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Mutes formas:

Perifitonedajmute -
barojas ar augu
apaugumiem.
apakslipai ir asa
griezéjmala, kura var

but klata ar ragveida
apvalku,

Zobu nav,
apaksmute
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€séjs

Aun B - plantonédajzivis, C- pl
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Baribas atrasana

Diena

B planktofagiem baribu atrast palidz redze
B [idakai (dienas plesejs) — redze un sanu
Inija

Nakti

B plesejiem tumsa (vedzele, zutis, sami)-
oza, sanu linija, taustek|i utt.

19



Zivju ekologija un ihtiologija

Tausteklu veidi

Ap muti daudz jutigas SUnas,
dazreiz izvietotas uz taustekliem.
To skaits un veids var mainities.
Taustek|u novietojums norada uz
baroSanas veidu.

Mencveidigam zivim, kas barojas
ar grunts bezmugurkaulniekiem —
garaki, pléséjiem — Tsaki taustekli
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Baribas selektiva izvele

Izskir vairaku tipa baribas

Pamatbariba - kunga saturs sastavs parsvara
no SIS grupas

Sekundara bariba - pastavigi sastopama
baribas raciona, bet mazaka skaita

Gadijuma rakstura - reti sastopama bariba

Piespiedus - ko zivs izmanto, kad nav
pieejama pamatbariba

21



Zivju ekologija un ihtiologija

Baribas selektiva izvele

Sorigins (1948) — baribas izvéles indekss
I=r/P
r — organismu % bariba
| — organisma kategorija
P;- pasa organisma vai grupas % planktona,
bentosa, trala nozveja
1-zivs €d visu péc kartas

>1 - izvélas notiektu organismu
<1 - izvairas no objekta
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Baribas selektiva izvele

Konstantinovs
I,=(r;-Py)/P;

Izmanto attiecibu, kas raksturo starpibu
starp baribas komponentiem (%)
bariba un baribas baze pret to
daudzumu (%) baribas baze
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Baribas selektiva izvele

Ivleva formulejums

I=(r-P;)/(ri+P1)
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Baribas selektiva izvele

Cisons (Chesson, 1983 ) iesaka izvéléties
modeli

Pi = aini/i aini
=1

Pi — varbidtiba, ka nakosa apésta bariba ir i-tais baribas objekts
ni — ir i-tais baribas pieejamais daudzums

m — kopé€jais i-tais baribas daudzums

al — var tikt interpretéts, ka zivs diétas dala, kura varétu sastaveéet
no i-tas baribas objekta, ja visi baribas ojekti bltu parstavéti
vienadas proporcijas
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Barosanas seciba

|lzdz1Sana
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Baribas izvele

Faktori
B Baribas pieejamiba
B Pleseja un upura raksturojums baribas
izvele
(attalums lidz objektam, upura krasa,
kontrasts uz fona, gaismas ietekme, mutes
izmers, u.tt.)
B Baribas sagremojamiba (augedajzivim)
B Pieredze (atpazist edamos baribas

objektus)
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Barosanas un dietas izmainas

Izmainas pec vecuma
Sezonalas izmainas
Diennakts izmainas
No habitates

Zivs biologiskais vai fiziologiskais
stavoklis
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Barosanas un dietas izmainas

|lzmainas péc vecuma

100% -
0% - B Smelt juv
60% | O Herring juv
s B Pontoporea
° O Neomysis
20% [1 Gammarus
0% B Bathyporea
1-3 5-14 14-20 O Zooplankton
L,cm

Akmenplekste
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Barosanas un dietas izmainas

Sezonalas izmainas

100% - —

m Nereis

o Mysis relicta
75% - O Fish_juv

m Other vormes
m Molluscs

0O Marenzelleria
50% m Pontoporeia
@ Idotea

m Gammarus
0 Crangon
25% 0O Neomysis

m Bathyporeia

@ Zooplankton

0%

Maijs Jalijs Septembris

Plekste, 1 gadu veca
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Barosanas un dietas izmainas

Diennakts izmainas

Atkarigs no organismu pieejamibas,
to izmeriem, kaloritates, ka ari no
diennakts laika

B Pleseji ed retak (pat 3 diennaktis)

B Mierigas zivis barojas nedaudz, bet biezi
(ik pa 4-6 stundam)
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Barosanas un dietas izmainas

No habitates
B Menca Baltijas jura un Rigas juras lici
[0 Baltijas jura — breéetlina, rudeni
bezmugurkaulnieki, renges
[0 Rigas juras lici - renge,
bezmugurkaulnieki, lucisi, piekrastes zivis
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Barosanas un dietas izmainas

Zivs biologiskais vai fiziologiskais
stavoklis

B Narsta laika zivis neéd
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Barosanas intensitate

Tas raditajs ir kunga vai baribas trakta
piepildijums. Vizuali piepildijuma
pakapi raksturo pec 5 ballu skalas:

0-tukss

1-dazi baribas objekti

2-mazs piepildijums

3-daudz baribas (baribas trakts pilns)
4-loti daudz (baribas trakts piespiléts)
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Barosanas intensitate

Kopéjais indekss- baribas kamola
masas attieciba pret zivs masu

Atseviskais indekss- viena
komponenta masas attieciba pret
ZIVS masu.

Ineksus var izteikt procentos, lai tie nebutu siki, pienemts
tos x ar 10 000 un izteikt prodecimilés (o/000).

Baribas masa zivim sastada 2-25% no kermena masas
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Barosanas intensitate

pieejamas baribas daudzums
uzvediba un biologiskas sugas
mijiedarbibas

kunga evakuacijas raditajs

t° un citi abiotiskie faktori

sezona, zivs fiziologiskais stavoklis
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Baribas racions

Diennakts racions ir tas baribas
daudzums, ko aped zivs vienas
diennakts laika un to izsaka % pret
kermena masul.

Aprekina gada racionu
D=A/(24/n) (%)

D - diennakts baribas patérins, %,
A - vidéjais kunga piepildijuma indekss, %,
n — sagremosanas atrums, st.
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Baribas koeficients

Baribas koeficients parada cik kg kadas
baribas vajag apeést zivij, lai noteikta laika
posma iegutu 1kg masas pieaugumu
Ietekme

B baribas raksturs, tas hidrokimiskie raditaji

B Zzivju suga

B vecums

Plesejiem - 5-10, zivim,kas barojas ar moluskiem
un vézveidigajiem- 20-26; ar moluskiem -40;
augedajiem-30.
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Kondicijas faktors

Izmanto barosanas apstak]u
raksturosanai un baribas, ka produkta
vértibas raksturosanai

B nosaka nobarotibas pakape un tauku
daudzums, kas uzkrajas organisma.
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Kondicijas faktors

Izmanto Fultona un Klarka koeficentus

B Q= W*100/I13 (Fultons),
B Q= w*100/13 (Klarks)
0 W - kermena pilna masa g;

O | - kermena garums, cm
0 w - zivs tuksais svars (svars bez ieksam)
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Tauku daudzums

nosaka pec to daudzuma muskulos:

B Vajas-0,2-1,2% (lidaka, menca,
zandarts);

B Videji treknas 1,5-4,5% (plaudis, bute,
karpa);

B Treknas 5-15% (lasis, stores,
skumbrijas);

B Seviski treknas - 15% (zutis, negi).
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Dnatoms &
Macrophyres

Detrius

Suprittar
elerans

Clupeids

4phia

PRl

!Illl.'fl‘r'f.'jlrﬁl'[ '.Il'fl':f

pilens
Paxiphoeg
SV gacde)
Mullet P
Brachyuran
Prawns decapods
Small Crangon
Cruslaccans ['i'Ule.‘rl'J."]
Sand goby
Flatfish
Muolluscs
Annehids
1 1A 1B

TROPHIC LEVEL

Juvenile
gadoids

Bass

Sca smail

Rll-.hh!tl:

IV

Large fish

Baribas (trofiskas) kedes jeb piramidas

Vertical
position

A

Planktonic
Pelagic

Proximu-
benthic

Emibenthic

Henthie
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Brétlina  Trisadatu  Renge Jaras Salaka  Plekste Juras Menca
- . _ _ stagr_m‘s védzele e grundulis
Baltijas jlras baribas kéde i B e S e i N BT «fise
[ Pelagiskaszivis | | Bentiskas zivis |
A A
Izmanto MSVPA modelos
"’;;h( N e,
5 C D S5
S KT
‘ Zooplanktons | | Makrobentoss J
A )
* * 4
-: 5.“9 7
Fitoplanktons Alges un augi — g Delrits
A A

BARIBAS VIELAS
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Ekosistemas pieeja

liek novértétas nevis atseviskas
sugas, bet visa ekosistema kopuma

Vajadzigs liels apjoms ar datiem

Jazina ekosistemas trofiska struktura
(katra ekosistemas dalibnieka baribas
sastavs un saikne ar citiem)

Salidzinosi jauna metode (Ecopath
with Ecosim)
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Baribas kedes struktura

Augstakie pateretaji

Sekundarie retaji — _
Piscivorous fish
| Planktivorous » Birds
fish —.E
Fy Benthivorous Fy
| I fish
Macrozooplank- Y
P fon
Sekupda [ inl
\“\
@Dplank- Benthic Benthic depb
ton suspension feeders
] feeders ___//
3 — & — .i. T F vy Y
- f- —
Pirmj centl [ r .
Phytoplankton Annual FPerannial Detritus
macrophytes macrophytes
Figure 2 reb structure of the ECOPATH mu Xes to detritus are omitted, bold

arrows denote main food flows for each consumer group).
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(Gada vidéja biomasa

Fhytoplankiton

Ferennial Macrophytes

Fiscivorous fish Annual Macrophytes

Benthivorous fish Mesozooplankton

FPlanktivorous fish Macrozooplankfon

Benthic suspension feeders enthic deposit feeders

Annual average biomass (g C m-2) in the modeled of coastal
ecosystem in the Salacgriva area (note logarithmic scale!)
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=" Ecopath with Ecosim

Maijs GoR 2001 _2003_2006 - Ecclpath with Ecosim 6.2.0.620

File View Ecopath Ecosim Ecospace Tools Windows Help

2 Ecopath ~ 2 Ecosim + 4 Ecospace = |

Mavigator 1 Vi HDM‘EQC estimates I/Key indices }/Mortalities ]/Consumption ]/Respiration ]/Model Parameters/VBasic input X

.g :pd ddl:-izztinn E th) @ ine groups\i Edit multi-stanza... Set: Apply | :_:.'5 j
; Biomass in Production/ | Consumption ; ol S Detritus

Group rame (focton) - | fobitares | bomses | bomass | GRRSRTS | TS | Cootimgton | consumpion | TR

1 Herring adult j 4812 | 066 | 8OO | 1 i | 020 |

2 Herring age 1 2.057 0.352 12.00 0200

3 | Sprat 0.500 0.600 10.000 0200

4 Mysids 0.100 FH00. 2300 0.200

5  Eurytemora 2174 4000 ° 1600 0.400

6 Acartia 1.823 400 1600 0.400

7 Other copepoda 1.000 0.728 4000 O 1600 0.400

8 Podon 1.000 0.0820 000 O 1600 0.400

3 Evadne 1.000 0.607 4000 1600 0.400

10 Bosmina 1.000 0.0286 4000 ° 1600 0.400

11 Rotatoria 1.000 2.342 4500 O 2000 O 0.400

2 Phytoplankton 1.000 a7.08 5218
Detritus 1.000 0.000

Funkcionalas grupas

[.-,' Status ]o Remarks l

|65 Maijs GoR 2001 2003 2006
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b2

Ecopath with Ecosim

& Maijs GoR_2001_2003_2006 - Ecopath si

File  View Ecopath Ecosim Ecospace Teols  Windows Help
5 | |‘.;;' Ecopath = i Ecosim + & Ecospace - |

Mavigator e Home I/Easic estimates I/Keyindices I/Mortalities ]/Consumption I/Respiration I/Model Parameters I/Basicinput/]/[}ietcomposiﬁon X

e data |'m : 5 3
----1’_h='_;l|'~"'lodel deacplin Q Surm diets to one Set: Apply | :;) j% |
LE Basic input Prey\predator | 1 | 2 | 3 4 5 | 6| 7 8 | 9| 10| N1
B0 conposion T | 1 8 R A et B )

] Detritus fate 2 Herrmgage 1
-{5] Other production 5 St
Ay Raeney 4 Mysids 0.0150
Ll Deetion of flets 5 Eurytemora 0410 0330 0189 0.100
Lal Landings 6 Acartia 0200 0205 0.150 0.100
i Doy | 7 Othercopepods | 0140  0.180 00410 0.100
gl Dimcond mostoghy ke 2 Podon 0.0250 0.0500 0200 0.100
gl Dimcomnd ke 9 Evadne 0.100 0120 0200 0.100
{.gl Off-vesesl prios 10 Bosmina 0.01000 0.0150 0.0200 0.100
-t ot phce 11 Rotatoria 0.100 | 0100 0200 0.100
Ll Gt 12 Phytoplankton 0.100 0.900 0.900 0:900 0.500 0900 0.900 0.900
B! Tk 13 Detritus 0200 0.100 0.100 0.100 0.100 0100 0.100 ' 0.100
14 Import 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000 | 0.000

Lot e 15 Sum 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 | 1.000 | 1.000

bt Paimalneceaiion (Fcigath) 16 (1- Sum) 0.000 | 0.000 0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-{_gl Basic estimates
1_’='4 Key indices

=% Mortality rates
~I7J Mortalities
[~ Predation mortality rates
[, Fleet fishing mortality rates
-{_;] Consumption
{4 Respiration H T H = = =
gl Attiecibas starp funkcionalajam grupam -
-1 Electivity v —
1_’% Search rates kU rS kU rU ECI
= Fishery
% Particle size distrbution
-4 Tools
l\ig' Time dynamic (Ecosim)
Qﬁ- Spatial dynamic (Ecospace)
-3¢+ Tools
Iﬁ.ﬂ Status ]ﬂ Remarks ]

15 Maiis GoR 2001 2003 2006
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b2

‘@&’ Ecopath with Ecosim

= Maijs GoR_2001_2003 2006 - Eco;_)ath with Ecosim 6.2.0.620

File  View Ecopath Ecosim Ecospace Teols  Windows Help

f;," Ecopath = 3 Ecosim v i Ecospace - |

Navigator i “"Home )" Basic estimates }/Keyindices ]/I'\J'Iortalities }/Consumption ]/Respiration ]/Model Parameters ]/-Easicinput ]/-Diet composition - X
= Input data | —
{73 Model description | —
L’='_al Basic input B . o | o
— o 1 iomass in 2 reduction / nsumption : :
| g Digt compostion : Habitat area ! Biomass : ! Ecotrophic Production /
L’='.d Detritus fate Group name Trophic level (fraction) Ftﬁl?rlrt\;} o (thkm?) B.':e":)s = E}f;?ga“ efficiency consumption
{75l Other production NS | F— L[S ot | s o S R P | S | S | g
E-&@ Fishery 1 Heming adult 3010 1.000 4812 4812 0.676 8.000 0.582 0.085
: ] Definition of flests 2 Herring age 1 3.000 1.000 2057 2057 0.352 12.00 0.381 0.025
] Lendings 3 Sprat 3.000 1.000 0.500 0.500 0.600 10.000 0.333 0.060
) Discards 4 Mysids 2700 1.000 0.100 0.100 7.500 25.00 0.770 0.300
=] Discard mortaliy rate 5  Eurytemora 2.000 1.000 2174 2174 40,00 160.0 0.2853 0.250
=] Discard fate 6 Acartia 2.000 1.000 1823 1.823 40,00 160.0 0.185 0.250
] Off-vessel price 7 Other copepoda 2000 1.000 0728 0728 40,00 160.0 0.353 0.250
[, Non-market price 8 Podon 2.000 1.000 0.0920 0.0920 40,00 160.0 0.937 0.250
-[5] Growthinput 9 Evadne 2.000 1.000 0.607 0.607 40,00 160.0 0.332 0.250
3 10 Bosmina 2.000 1.000 0.0286 0.0286 40,00 160.0 0.966 0.250
11 Rotataria 2.000 1.000 2342 2342 45,00 200.0 0.072 0.225
12 Phytoplankten 1.000 1.000 87.08 87.08 5218 0.266
g Basic estimates
24 Key indices
== Mortality rates
) Mortalties
-] Predation mortality rates
gl Fleet fishing mortalty rates — - _— =
5 Consarptin Parada funkcionalas grupas dalu, kas
= b
{_g| Respiration . . - . _ _
& Norowt tiek praktiski izmantota ekosistema
-1 gl ectivity
[T Search rates
[ &p Fisheny
=3 Particle size distribution
[-34 Tools
2 Time dynamic {Ecosim)
{3 Spatial dynamic (Ecospace)
-4t Tools
I{ﬂ Status ]o Remarks l

|5 Maijs_GoR_2001_2003_2006



Plismas ekosistéma

Zivju ekologija un ihtiologija

2

Parameter | Walue | LInits
Sum of all consumption 1411606  thmihyear
Sum of all exports 4011.186  thm@hyear
Sum of all respiratory flows 532563 thmdhvear
Sum of all flows into detritus 4143 509  thmdhyear
Total system throughput 10058.854 thmdfyear
Sum of all production 4872 286 thmdfyear
Mean trophic level of the catch 3.005
Gross efficiency (catch/net p.p) 0.000
Calculated total net primary production 4543 739  thm@hyear
Total primary production/total respiration 8532
Met system production 4011.186  thm@hyear
Total primary production/total biomass 44 397
Total biomass/total throughput 0.010
Total biomass (excluding detritus] 102.342 tilem?®
Total catches 2270 themdlvear
Connectance Index 0.313
System Omnivory ndex 0.001
Total market value 2270 i
Total shadow value 0.000 1
Total value 2270 1
Total fixed cost 0.000 1
Total variable cost 1.816 1
Total cost 1.816 1
Praofit 0.454 1
Ecopath pedigree index 0.000
Measure of fit, t* 0.000

L ==
,x:‘:: c::;—f*‘

///

plankton Detritus

Trofiskie [imeni ekosistema
Funkcionalo grupu saiknes
Funkcionalo grupu 1patsvars
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Kopsavilkums

1. Liels baribas spektrs: no detrita lidz zivim un ziditajiem. To
nosaka morfologija.

2. Baribas sastava noteikSana balstas uz baribas kumosa

analizi.

Baribas komponentu sastavu bariba nosaka ta pieejamiba.

Diéta ir mainiga zivju augSanas un attistibas rezultata.

Baribas sagremosana ir atkariga no baribas daudzuma un

zivs motivacijas. Tas atrumu ietekmé temperatra.

6. Zivju patérétais bariba daudzums tiek aprékinats balstoties uz
evakuacijas/sagremosanas raditaju

/. Daudzas sugas spé€j pielagoties dazadas baribas uznemsanai
(elastigums)

ok
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