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Fish Migration & Salinity
Tolerance




Osmorequlation in fish




Differences between Freshwater &
Saltwater

Sodium

Magnesium

Calcium

Potassium

Chloride

Sulfate 0.09

Bicarbonale 0.43

* Lake Mipissing, Ontario,

* Mean composition of North American rivers
* Tuscarawas River, Ohio,

“ Bad Water, Death Valley, California.

* Dead Sea, Israel. This water also contains 74 mmol per kg H,O of bromide.
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Eels (catadromic teleosts)




Life Cycle of Eels & their
Physiological Adaptations

Spawn & breed




[n SeaWater
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In SeaWater (continued...)




Ih FreshWater

" Fish is osmotically more concentrated than
the medium

» Suffers steady osmotic influx of water thru
the gills

B [xcess water excreted 3s urine




Ih FreshWater (continued...)

" Large urine volume
0ss causes substantial
oss of solutes

® Slightly permeable to
ions, solutes are 3lso

i Ii .
. ﬁF iy 3 lost thru the gills
LT 5.__'!:_:.1_“‘ i = Solutes taken in with
gl food & main uptake by
active transport in gills




To maintain steady state during
Diadromy in Eels

1. Osmotic flow of water changes direction

2. Active ion transport in gills also changes
direction:

@ to achieve steady state and

@ compensate for solute qain/loss




Physical, biochemical and metapolic
changes

Main ordans involved in
osmorequlation

Hormonal changes



Types of Salmon

Pacific Salmon

Chinook (king) salmon (Oncorhynchus tshawytscha)

Coho (silver) salmon (Oncorhynchus keta)

Chum (dog) salmon (Oncorhynchus kisutch)

Pink (humpback) salmon (Oncorhynchus gorbuscha)

Sockeye (red) salmon (Oncorrhynchus nerka)




Types of Salmon

Asia Pacific Salmon

Masu salmon (Oncorhynchus masou) (yamame)
Amago salmon (Oncorhynchus rhodurus) (biwamasu)

Atlantic Salmon
Atlantic

Steelhead trout (anadromous form o(:rambow trout)
(Oncorhynchus mykiss)




Physical Changes

. Silvery appearance of smolt

2. Emergence and growth of teeth in coho
salmon

. Growth and changes in shape of
intequmentary folds

. Growth of scales
. Body shape differences




Biochemical & Metabolic changes

1. Increase of oxygen consumption

2. Changes in haemoglobin form

3. Increase in blood ATP concentration
Decrease in total lipid content
Decrease in liver glycogen

Decline in general protein content

4.

5.

6. Increase in body water content

/.

8. Changes in amino acids production




Main Organs in Osmorequlation

ﬂ&km -

Intestine ®
Kidney-urinary system ®
Gills =




Hormonal Requlation

Cc;rtl'sol =
Growth Hormone ®
Angiotensin ®




Problems FW SW

higher [osm] in SW-
- water efflux
- primary : gills

—~ urine

Countermeasures

- drinking large amount of SW
ingested monovalents -
absorbed in intestine

removed via qills by active-

transport

- divalent by kidney

1 t - cortisol : CC no.
t - GH: const bld plasma Na
| | - PRL: urine vol.




Problems SW FW

lower [osm] in FW-

—steady water influx

~primary : qills

—excess excreted 3s urine
-large amount dilute urine
~loss of solute

Countermeasures

- jons intake by active
absorption in gills and food
I~ cortisol . CC no.

- PRL: urine vol.




