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in both shoulders and knees, and one hip (which is why | am not with you)

Met my wife Susan in our first semester at U of | (1968). We immediately bonded

because neither of us wanted to ever live in lllinois again. So far, so good
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Learning from the Master

Thorpe, J.E., Mangel,
M., Metcalfe, N.B. and
F.A. Huntingford. 1998.
Modelling the
proximate basis of
salmonid life-history
variation, with
application to Atlantic
salmon, Salmo salar L.
Evolutionary Ecology
12:581-600.
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Abstract. —Seven genera— Brachymystax, A holi; Salmothymus, Hucho, Salvelinus, Sal-
mo. and Oncorhynfhu:-mkg up the living Sﬂmomnac Relationships ofJJ aunl and 4 fossil
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Source: The Philosophical Review, Oct., 1974, Vol. 83, No. 4 (Oct., 1974), pp. 435-450
Published by: Duke University Press on behalf of Philosophical Review

Stable URL: https://www.jstor.org/stable/2183914

WHAT IS IT LIKE TO BE A BAT?

ONSCIOUSNESS is what makes the mind-body problem
really intractable. Perhaps that is why current discussions
of the problem give it little attention or get it obviously wrong.
The recent wave of reductionist euphoria has produced several
analyses of mental phenomena and mental concepts designed to
explain the possibility of some variety of materialism, psychophys-
ical identification, or reduction.! But the problems dealt with are
those common to this type of reduction and other types, and what
makes the mind-body problem unique, and unlike the water-H,O
problem or the Turing machine-IBM machine problem or the
lightning-electrical discharge problem or the gene-DNA problem
or the oak tree-hydrocarbon problem, is ignored.
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Atlantic Salmon is an
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anadramous Salmo

Fleming. 1998. CJFAS 55
(Suppl 1): 59



4 ) '3 “v L %

i, ES e - T \s\ngmw‘“’”"“’ -
TERN mo B &

¥SSilae. -wmm“ o o

gllruu, n“\ M
Y YA B

Rt \
‘; \%

e Sl ) ﬁtz.r/
( % - .., Moy V) T ?
@(n\ ' S Sataada / A1177P

.M-k\‘)\\ \\hh-_

'T'HE SAI_MON FEAMI LY T‘RF_E




SNANADAIZ

Degree of anadromy

5 )

A ‘e hd l.l!.. oo o ¥ * e [ Y AL
.Il LY -oo ..o 'Y
o.n--o- . » K
lll!.noooao . u .
lﬂo ocn 0-0000. m L
-.-.- . .Mﬂltoo ) 0
hd .OCO.D.CQ Coo. If‘m O
-o‘n.-o. uno 3] K
i E :
ono.oota-o oo 9 o] o
N ¥ = IM m e
NS B S B
2-00000NE & 29
..... ...n.n.; e <
AT < O o g
m m P b0y o -o- “n ”oo-o-od, v. ; u«.. L
m -boouuooo. g )
=] E] 8] ¢ et &
7] Fac] m o
2 @ —— m oacbn-oooou oqs-n a“otoao-o ovo-“ e oc-
c|l | €| N KPSt SIETRSON VLTI
-9 =1 BV I 2 ATARIITL R <
e o) o m OO R RN o
C O h d Ct“co 000004
n 0 (7, d 34y cr
o ot dd 3 ~
=3 A 21 81 2 = = =
) c|l=] 8 3) v —
=19 = o .%
o o (5
<|a| z|E] S S
fow S
Sl L= Ll o
c——pr——f——q =g T- T ot ) V R
) = ST ¢
> S
Ol1=1g1 &
o =1 @ V)
A EL&
<R

10

vo\u-o.

'.'..C

LR

wn

oo . —_
Cee e -oloco
eta =
»on }--.Mnlo | 2

Life expectancy

(years)

—



Another view

Arctic char
(Salvelinus alpinus)

Brook trout
(Salvelinus fontinalis)

Dolly Varden char
(Sabvelinus malma)

Cutthroat trout
(Oncorbynchus clarki)

Brown trout
(Salmo trutta)

Steelhead
(Oncorhynchus mykiss)

-

Atlantic salmon
(Sabvelinus salar)

Sockeye salmon
(Oncorbynchus nerka)

Smolting and seaward migration

Coho salmon of anadromous salmonids

(Oncorbynchus kisutch)

Chinook salmon D Age range extremes on

record for smolting and
(Oncorhynchus tshawytscha) seaward migmiong

1

Chum salmon %

(Oncorbynchus W) - Typical age ranges for smolt-

ing and seaward migration

Pink salmon

(Oncorbynchus govbuscha)

(S
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How do we understand and predict
« Early maturation (‘precocious parr’)

* Links between environment and return (that is, when will
the fish mature?)

Salmonid life histories are

« Embedded in an annual cycle

« Regulated by inhibition of maturation
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The photoperiodic control of life history processes
Nothing in biology makes sense except in the light of
evolution (ultimate)

Theodosius Dobzhansky (1973)
Nothing in evolution makes sense except in the light of cell
biology (proximate)

John Gerhart and Marc Kirschner, Cells,
Embryos and Evolution (1997)
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The Fresh Water Phase

November: Fertilization for Atlantic Salmon
Initiate Maturation (Relevant for Early
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relevant to iteroparity)

April: Birth
Is state sufficiently
great to complete maturation?

Yes No
Continue maturation
Reproduce in Inhibit maturation
November

Mature parr



The Fresh Water Phase

November: Fertilization for Atlantic Salmon
Initiate Maturation (Relevant for Early

Maturation -- and thus
relevant to iteroparity)

April: Birth
Is state sufficiently
great to complete maturation?

Yes No
Continue maturation
Reproduce in Inhibit maturation
November
Mature parr
July

Is state sufficiently great
to survive smolt migration

—




The Fresh Water Phase
November: Fertilization for Atlantic Salmon
Initiate Maturation (Relevant for Early
Maturation -- and thus
relevant to iteroparity)

April: Birth
Is state sufficiently
great to complete maturation?

Yes

: . No
Continue maturation
Reproduce in Inhibit maturation
November
Mature parr
July
Is state sufficiently great
to survive smolt migration

Yes
S1 smolt Feed over the winter
Migrate the following

May




November: Fertilization
Initiate Maturation

April: Birth
Is state sufficiently
great to complete maturation?

_

The Fresh Water Phase
for Atlantic Salmon
(Relevant for Early
Maturation -- and thus
relevant to iteroparity)

Yes No
Continue maturation
Reproduce in Inhibit maturation
November

Mature parr

July
Is state sufficiently great
to survive smolt migration

Yes

S1 smolt Feed over the winter
Migrate the following
May

No

Lose appetite over
Winter
Delay migration

S2.S3
smolt
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Maturation inhibited

November
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maturation Ask next November
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ISWfish g No—  MSWfish
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May: Migrate to the sea The Marine Phase

Maturation inhibited
<
November N
Is state sufficiently high to
support maturation?
Foe N MSW fish
Release inhibition on Continue to inhibit Anv time:
. 1y time:
maturation Ask next November Is state
4 | sufficiently
April: Is state sufficiently -
. return?
great to complete maturation
ISW fish % M MSW fish
Continue maturation o .
. Inhibit maturation
Reproduce in
Ask next November
November v

In both freshwater and marine, the timing of the windows is a result of
natural selection



Leads to The Salmonid Life History Decision Tree
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_eads to The Salmonid Life History Decision Tree

Age 0 Age ] Age 2 Age 3 Age 4 Age 5
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A Quantitative Framework via State Dependent Life History Theory
Implemented by Stochastic Dynamic Programming
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What Is It Like to be (an Atlantic) Salmon also means....

* How does iteroparity
fit into this picture ina  Marine

. : Environment
quantitative way?

* Why do ocean-going
Salmo lack diversity?

May: Migrate to the sea
Maturation inhibited

November

Is state sufficiently high to

support maturation?

Yes No

 Why is Salmo salar

Release inhibition on
maturation

MSW fish

Continue to inhibit
Ask next November

n Ot Sa l mo t ru tt a or April: Is state sufficiently

great to complete maturation

sardine or cod?

1SW fish e

Continue maturation
Reproduce in
November

T MSW fish

Inhibit maturation
Ask next November

Any time:
Is state
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What Is It Like to be (an Atlantic) Salmon also means....

* How does iteroparity

fit i nto th iS p i Ctu re i n a E/‘[ar‘ine May; Migrate to the sea

. . nvironment aturation inhibite
quantitative way? Matration inhibited
« Why do ocean-going I sate sffeenty high t
Salmo I a C k d ive r'S i ty? Support maturation’

Yes

Release inhibition on

N MSW fish

Continue to inhibit

° W h y | S S a I mo Sa / ar maturation Ask next November

n Ot Sal mo t r Utt a or April: Is state sufficiently

. great to complete maturation
sardine or cod?
ISW fish Ces NS MSW fish
Continue maturation Iuhibit maturation
. . Reproduce in _

* What is the deal with November Ask next November

steelhead/rainbow trout

Any time:
Is state
sufficiently
high to
return?




