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Saatelyn strateginen tavoite

= Halutaanko mahdollisimman Kalavarojen AR
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tuottoisaa kaupallista kaytté ja hoito, ==

kalastusta, paljon
saalisbiomassaa, laadukasta
kuhan vapaa-ajan kalastusta
vai terve ekosysteemi, jossa
kuhat pitavat kurissa
saaliskalakantoja?
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Saatelyn strateginen tavoite

Gordon-Schaefer -malli sovellettuna eri kalastusmuotoihin. Kuva perustuu Oulujérven
kuhakannan Sfmulomtun ilman alamittaa. Jos alamitta otetaan huomioon, vks;kkosaahs
Ighenee dédpimmdisilld pyyntiponnistuksen arvoilla nollaa, mutta kalakanta ei katoa

6konaanNlasapainotilanteet sdilyvét kuvan mukms:ssa kohdissa.
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Tilannekuva on pimea tai sumuinen

» Y|leensa ei tiedeta, missa kohdin
"MSY-kappyraa” ollaan

= Ongelmalliset mutu-vaikutukset
= Keinoja tilanteen kirkastamiseen on

= Mallintamalla voidaan arvioida
kalakannan tilaa /
kalastusmahdollisuuksia, jos aitoa
dataa on riittavasti

UEF// University of Eastern Finland Anssi Vainikka 3.11.2025 4



lka-, pituus- ja sukukypsyysrakenteinen
populaatiomalli

= Taysi pituusrakenteinen IR
D O p u | a a t i O m a | | i (= S i m u | O itu Biomass and sustainable yields of Eurasian perch (Perca fluviatilis) in small C‘:’:z

boreal lakes with respect to lake properties and water quality
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Y-
. Mallinnuksen vaatimukset: 1) kasvu

=Von Bertalanffy, Lester, Boukal

» Edustavaa aineistoa kaloista,
jotka eivat viela ole valikoituneet
kalastuksen takia

= VVahintaan 100 eri kokoista kalaa

= |ka tietyssa pituudessa / pituus
tietyssa iassa

= Kasvun yksilollinen vaihtelu!

UEF// University of Eastern Finland

al of ..

the Exploration of the Sea

Science CIEM oo

ICES Journal of Marine Science (2019), 76(7), 2179-2192. doi:10.1093/icesjms/fsz107

Original Article

The Rosa Lee phenomenon and its consequences for fisheries
advice on changes in fishing mortality or gear selectivity

Sarah B. M. Kraak ® ™ Stefanie Haase', Céilin Minto?, and Juan Santos’

"The Thinen Institute of Baltic Sea Fisheries, Alter Hafen Siid 2, Rostock 18069, Germany
2Galway-Mayo Institute of Technology (GMIT), Department of Natural Science, Old Dublin Road, Galway, Ireland

*Corresponding author: tel: -+ 49 381 8116 113; fax: + 49 (0) 381 8116 199; e-mail: sarah kraak@thuenen.de.

Kraak, S. B. M, Haase, S, Minto, C, and Santos, ). The Rosa Lee phenomenon and its consequences for fisheries advice on changes in
fishing mortality or gear selectivity. — ICES Journal of Marine Science, 76: 2179-2192.

Received 17 January 2019; revised 13 May 2019; accepted 20 May 2019; advance access publication 30 June 2019.

When size-selective fishing removes faster-growing individuals at higher rates than slower-growing fish, the surviving populations will become
dominated by slower-growing individuals. When this “Rosa Lee phenomenon” is ignored, bias may occur in catch and stock projections. In a
length-and-age-based model we quantified the effects through simulations of a simplified fishery on a stock that resembles Western Baltic
cod. We compared outcomes of runs with and without taking account of the Rosa Lee phenomenon in scenarios of changes in fishing mortal-
ity. We found that, when only fishing rate was changed, the biases in predictions of spawning-stock biomass (SSB), yield and catches of under-
sized fish were relatively small (<10% in absolute values). When the selectivity parameters of the gear were increased, the bias in the
prediction of the catches of undersized fish was very substantial (+120 to 160%). When the selectivity parameters were decreased, the biases
in the predictions of SSB, yield and catches of undersized fish, were substantial (25-50% in absolute values). With slower mean growth the
biases became more pronounced. We conclude that in short-term forecasts, medium-term projections, and MSE simulations featuring selec-
tivity changes, the Rosa Lee phenomenon should be accounted for, ideally by using length-based models.

Keywords: age—length-structured population model, demographic consequences, Rosa Lee phenomenon, selectivity changes, stock effects
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Y-
. Mallinnuksen vaatimukset: 2)
sukukypsyminen

- E I_Y: n p O i k ke u S | u p a a | a m itta i Ste n Number |Lake Date Exactage |Species |Sex|Length |F";alsosl|(]leand M|Gonad M4 GSI (%) _|Mature (14Age

388 Orivesi  28.5.2025 7.40274 Kuha 0 469 761.06 07+

o

(X 430 Orivesi  4.6.2025 7.421918 Kuha 406 530.8 499.13 0 07+
pyyntl I n 431 Orivesl  4.6.2025 7.421918 Kuha 422 519.7 49756 0 07+
435 Orivesi  4.6.2025 7.471918 Kuha 429 580 54277 0 07+
307 Orivesi  21.5.2025 7.383562 Kuha 181 889.2 823.28 0.818677 1 7
o eo e . . . . . oo oo v 373 Orivesi  28.5.2025 8.40274 Kuha 479 9223 851.07 1.030468 18+
[ ] YkS I | O | | I Sta a I n e I Stoa Va h I nta a n 1 OO e rl 376 Orivesi  28.5.2025 7.40274 Kuha 165 7839 73334 0.597267 17+
378 Orivesi  28.5.2025 9.40274 Kuha 460 759.3 708.08 0.456163 19+
. 380 Orivesi  28.5.2025 7.40274 Kuha 148 7855 721.21 0.022185 07+
ko ko I S e Sta ka | a Sta e n n e n ku t u a 382 Orivesi  28.5.2025 7.40274 Kuha 446 8521 778.96 0.811338 17+
383 Orivesi  28.5.2025  7.40274 Kuha 145 726 679.73 0.030895 07+

385 Orivesi  28.5.2025 8.40274 Kuha

392 Orivesi  28.5.2025 7.40274 Kuha

- S k k k | : : : 393 Orivesi  28.5.2025 7.40274 Kuha
ukukypsyys, sukupuoli, pituus, paino i Ez e

418 Orivesi  4.6.2025 8.421918 Kuha

420 Orivesi  4.6.2025 7.421918 Kuha

. . . . 423 Orivesi  4.6.2025 8.421918 Kuha

= Logistinen regressio, L50-arvo tai
I/ 429 Orivesi  4.6.2025 8.421918 Kuha

. . . 433 Orivesi  4.6.2025 9.421918 Kuha

L 50_a rVO n e Stl m O I ntl P M R N - 436 Orivesi  4.6.2025 8.421918 Kuha

438 Orivesi  4.6.2025 9.421918 Kuha

.. .. .. .. 439 Orivesi  4.6.2025 8.421918 Kuha
menetelmalla. S-kayran muoto, L50:n s05]ommen 5.7 20587 10,5013 Kue

. y I} . 605 Orivesl  3.7.2025 10.50137 Kuha

607 Orivesi  3.7.2025 11.50137 Kuha

k | : . : 298 Orivesi  21.5.2025 11.38356 Kuha

a I ro I ntl 299 Orivesi  21.5.2025 10.38356 Kuha

300 Orivesl  21.5.2025 9.383562 Kuha

301 Orivesi 21.5.2025 7.383562 Kuha
302 Qrivesi 21.5.2025 7.383562 Kuha

Maturation probability

300 400 500 600 700
Length
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kuolleisuus

= Luontaista kuolleisuutta voidaan
arvioida istutustutkimusten ja
esimerkiksi

koeverkkokalastuksen

Kokojakaumien perusteella

= Kalastuskuolleisuus voidaan
nakea mallin kalibroinnin avulla,
esim. saalistiedon tasmays

UEF// University of Eastern Finland

Mallinnuksen vaatimukset: 3)

Fisheries Research 281 (2025) 107195

Contents lists available at ScienceDirect - ~
Fisheries
"Research

Fisheries Research

ELSEVIER journal homepage: www.elsevier.com/locate/fishres
Short communication )
. . . . Chockor
Principles for estimating natural mortality rate i
John M. Hoenig®’, William S. Hearn ", George M. Leigh ¢, Robert J. Latour
2 Virginia Institute of Marine Science, William & Mary, PO Box 1346, Gloucester Point, VA 23062, USA
" Sheridan Institute of Higher Education, 18/7 Aberdeen St, Perth, WA 6000, Australia
© Fisheries Queensland, Department of Agriculture and Fisheries, 275 George Street, Brisbane, QLD 4000, Australia
ARTICLE INFO ABSTRACT
Keywords: In y stock there is increasing emphasis on how natural mortality varies with time, age,

Fishing mortality
Statistical design
Contrast

Components of mortality
Exploitation rate
Population size

Total catch

and space. But, little guidance is available for estimating this parameter. We maintain that in an exploited
population, with few exceptions, contrast in fishing mortality in the data is needed to separate fishing mortality
from natural mortality. Variability (contrast) in fishing mortality can be over time (inter- or intra-annual), space,
and ontogeny. (The exceptions where contrast in fishing mortality is not needed are cases where information is
available on population size and total catch.) High contrast in fishing mortality results in enhanced ability to
estimate natural mortality. It follows that study design can be manipulated to achieve greater contrast and make
more effective use of existing contrast. stock afford the ity to enhance the
needed contrast, provided the contrast is modeled explicitly.
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Y-
. Mallinnuksen vaatimu

rekrytoituminen

= S/R-malli;: Beverton-Holt, Ricker
yms. jos dataa pitkalta ajalta ja
eri kannan tasoilta.

= Suurin epavarmuus, josta ei
paasta yli: kukaan ei voi
ennustaa seuraavan vuoden
vuosiluokkaa.

= Kokoriippuvainen fekundideetti
tunnetaan kuhalla hyvin

UEF// University of Eastern Finland

set: 4)

Hydrobiologia (2019) 841:79-94
https://doi.org/10.1007/s10750-019-04008-z

®

Check for
Updates

PRIMARY RESEARCH PAPER

Effects of water temperature and pikeperch (Sander
lucioperca) abundance on the stock—-recruitment
relationship of Eurasian perch (Perca fluviatilis)

in the northern Baltic Sea

Eevi Kokkonen (» - Outi Heikinheimo (© - Zeynep Pekcan-Hekim

Anssi Vainikka

Received: 17 October 2018 /Revised: 22 May 2019/ Accepted: 22 June 2019/Published online: 9 July 2019

© The Author(s) 2019

Abstract How spawning stock size, environmental
conditions and recruitment relate to each other is an
essential question in understanding population dynam-
ics of exploited fish stocks. We estimated the recruit-
ment of Eurasian perch (Perca fluviatilis), one of the
most important species in coastal fisheries in northern
Baltic Sea, and examined the factors that determine
perch recruitment success. We hypothesized that
perch spawning population biomass and summer
water temperature would increase perch recruitment,
with potential density dependence, while the effect of
the population size of pikeperch (Sander lucioperca)
would be negative. Different forms of general stock—
recruitment functions, with and without density
dependence, and with and without water temperature

Anssi Vainikka

and pikeperch population size as environmental fac-
tors were fitted to long-term (1981-2014) stock
assessment data of perch and pikeperch in the
Archipelago Sea, southwestern coast of Finland. Perch
spawning stock biomass (ages 5-14), water tempera-
ture in June—July and pikeperch stock size (ages > 1)
at spawning year best explained variation in perch
recruitment. The results supported the predictions:
perch recruitment increased with spawning stock in
density-dependent manner, pikeperch effect on perch
recruitment was negative and summer temperature
effect was positive suggesting environmentally
affected competitive interaction between these two
percids.

3.11.2025 9



. Malli k ti kset: 5)
Transaetions of the American Fisheries Society 137:1741-1755, 2008 [Article]

= Kalojen kasvu on tiheydesta R
A Bioenergetics Model for Zander: Construction, Validation, and

ri i p p u Va a j a Va i h te | e e Evaluation of Uncertainty Caused by Multiple Input Parameters

Tapri0 KESKINEN,* JUHA JAASKELAINEN, TiMO J. MARIOMAKI, TERO IMATILAINEN,

. oo . .
AND JUHA KARJALAINEN
y S I O I S e S I ° Department of Biological and Environmental Sciences, University of Jyvdskyld, FI-40014 Jyvdskyld, Finland

Abstract—A bioenergetics model for zander Sander [ucioperca was constructed using data from

respirometer and feeding experiments to estimate temperature and mass-specific functions of metabolic and

M M il il il food consumption (C) rates. Other parameters were taken from the literature. The model, together with a

. A rV I O a O e n a tta m a n previously published model for walleyes S. vitreus (Kitchell et al. 1977) and its modification for zander
(Salonen et al. 1996), was validated with independent feeding experiments in the laboratory and was field

evaluated in two lakes by using mercury (Hg) as a marker. Both validation procedures gave high modeling

(] oo oo (X LX) ] ] efficiency, indicating that the model was able to predict zander C under field conditions. The effect of

r T ] uncertainty in 29 input parameters on Hg concentration and C was estimated using the Latin hybercube

r a V I n n O n a a r a S a I n I sampling technique (a modified Monte Carlo approach that uses a form of stratified sampling). The simulation
results showed that our model was rather insensitive to given uncertainties in input parameters. Parameters in

P respiration function were responsible for producing the highest uncertainty for C. Parameters in Hg balance

model produced the highest uncertainty for Hg concentration. Furthermore, both output variables were

e ko S Ste e l I l I I n sensitive to the activity multiplier, which supported earlier results on the central role of activity in
o bioenergetics models. The field test of our model with different growth rates and Hg concentrations indicated

that in the long term, our experimentally measured routine metabolic rate satisfactorily described the activity

of fish in the field. The original walleye model and its revision for zander underestimated zander C relative to
the bioenergetics model developed here. Our new model offers a validated tool for estimating C and trophic

= Toiminnallinen vaste (usein Il)

UEF// University of Eastern Finland Anssi Vainikka 3.11.2025 10



Mallinnuksen vaatimukset: 6) asiantuntemus:
simuloitu kalakanta vastaa jarvessa havaittua

H General evolutionary fish population model — O x®

File Edit Fish1 Statistics and fitting Figures Data Parameter checks Numerical analysis Function tracking PIPs  About
Pikeperch Tables Individualdevel Evolution in fish 1 Options  Invasion visualisaton PIP drawing

Year 0 Parameters Total population biomass (kg) 1889788, 162 Meanlengths 189,84 /477.23 Commerdial vield ~ 121213,2 121213.2

. Population density, AS-density 16318235.838 7943083.0 558 (kg) 585683221 Recreational yield  278390.9 278390.9
Mjuvenies / mature /sze-dep. [0.15  [[o.1s  |[275 | Create population Proportion mature (mass, N) 0.309 /0.037 CRC-catch of LF 211,654 5328.451 C-mean weight (g) 878.890
F-pre / pre. size /ref, Mort.S. [a Hm I 115 \ Undate figure UA Annual total fisheries yield (kg) 399604.218 CRR-atch of LF 486,108 12237.871 R-mean weight (@) 878.890
NN rees ‘-a_mz |;0 o ‘ 048 | Total reqruits / alive D-yorequits  318146213.4 / 19997913.9 Yields of large . 738.078 1695.147 C-CPUE 6660.070
P ; = Run one year Recuitment success % + 1-y.0.r. 6,285/ 17280738,2 Deads, M 19997913.946 0,799 R-CPUE 6660.070
Sots (mnCRmaxCR)  [420 |[a20 (1420 [[1420 | Required food 1280648,779 Starved density 0 Ceffort 18200
Growth (k/h), eGSI |62‘109-17 |0>17939 [¥ Density-dep. growth CPUE 6660.070 M.s. /SelD% 878.89 0.71115 R-effort 41800
Int,intc. / exponent [ oo | | ocersroduion | | Feg et 60000 Popuiation GR 0 cBM/N>S 0 836638.39
JEZZ T Density-dep. mortality Population size over limit 7902871.2 Over 3-yo dens. 0 Spe. yields1C,R  82062.29 188472.747
TempC.G., RefRL. 6.2015714/(0.71 | ¥ sizedependent nat. mort.
- ————— [ Log-normal resources

Recruit size and variance |62‘ 10947 ||0.66 | I Two niches enabled
Reference temperature / EggR-S. Ib 0.1 | [ Yield-per reaut

' ———— [ Season-correction for Y.
Length mass intercept |0.GDUOUZ447O | I Recruiits with variance
Length mass exponent |3. 1426223845 | [ Run one year as mutant
GSI scaler and Lp50 1 426.78 | | Runmutant population
Fecundity allometry I{,_337 ‘ 0.912 | Under density and res. L.
Resource level smoother [5 ‘ 318146213.429498
FuncR. (handiing time / attack rate) |1 11 |0.7006677m99531 ‘
Recruitment constant |4.68620068081594E-8 | |_2-3=‘ﬂ"37’39""5562 ‘
Resource A 77225675,5817667 Mutant trait |0 |
Resource B [s00 ‘DFmd aL o7
Growth and Rer. Temp. m| FESEN rndTRL 15
SD of intake (<14GV) +Width%  [3.35 20 |56
Ricker scaler. /PMRN width [1.3801590¢] [25 | 0.05540064179 13587

Selectivities (pre, Cl, R, C-u) LE 20 20 Allinfo

Max. age / Initial population size 200000 I Recruitment variance

Constant RL (with no DD) | [~ Log-normal recruitment

Rec.Var. [eggQ intc. /sl ‘0.79 ] ‘0 | 2 &
Stocking # f AssessmentS. |0 150 Find ESS resource levels
Catchabilities (Recr. / Comm.) @l 0.00001 | CJFind recruit count

Large fish / Stock. size / age 20 [0 o ][3000000

Corm. pred., Min, Max, M, var luu ‘ izgu J 0 ‘ I15 I [CJFind Pop.5ize.

Seal damages of catch % (C/R) Io J {O I @

[JFind seasonal F:s |
[JFind commercial yield 0 66 133 200 266 333 400 466 533 600 666 733 799 866 933 999
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Kokoperustaiset indikaattorit

MSY (42 cm alamitalla)
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Y-
s

N

Haluttu alue F < F,qy

04

= Jotta Saimaan kuhan
kalastuksen voidaan sanoa
olevan ekologisesti kestavaa,
taytyy saaliissa olla 52 - 62
cm kuhia keskimaarin
enemman kuin 5,5 % kaikista

42 - 62 cm kuhista. |
: K

= Emme tieda miten asia on. —_— — —

Kalastuskuolleisuus F (a_1)

0.3

0.2

Kokosuhde

0.1
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s

450000 -
7 400000 A

g

N

Johtopaatokset

300000 -
250000 A
200000 4

100000 -
50000 +
o 44

= Jos jokin asia ei toimi edes teoriassa, se ei
varmasti toimi kaytannossa.

0 1 kuukausi

0 2 kuukautta
@ 3 kuukautta
B 4 kuukautta

Vuosittainen saalis (
= w

n JOS jokin asia toimii teoriassa’ se ej 0\%0«\6(‘«7,@@%@\@&&%0“‘\0& & & @\@&@% &
valttamatta toimi kéyténnc'jssé. Rauhoitusjakson alku
= Mallilla on turvallisempaa testata Do I
saatelyvaihtoehtoja kuin oikealla & 350000 -
kalakannalla. S ]
. .o . . . . . C
= Sisavesikalaa ei voida markkinoida 2 o0
ekologisesti kestavana vaihtoehtona, jollei £ 100000 o
sen ole osoitettu olevan sellaista. S ]
= 9 P P P P P P
= Tietoa taytyy alkaa kerata systemaattisesti. AEEISS LY
<
Rauhoitusjakson alku
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