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From the scale phytoplankton —
to zooplankton - to fish eggs
and larvae

Calanus finmarchicus
nauplie III

0.5 mm

Phytoplankton bloom
10¢ cells/liter




From micro- to meso-cosmic scales:

Trophic level
Larval fish:

Copepods:

Phytoplankton:

Virus:

Concentration
~1-10m?
~10° - 10*m?
~10°- 10" m??

~ 1013 m—3

Separation distance
~1m
~1 dm
~ 1 mm

>(0,] mm



KILO (2013)



Density gradient column for measurements of
specific gravity




The calibrated glass floats

The sertificate of density of the floats refers to 23°C.

The accuracy of density is +/- 0,0002 g/cm?.
The density correction per 1 °C 1s 0,000028 g/cm?.
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Max. egg conc. ~ 10*m= - 10°m?

Lofoten —NE and 'dbwnwelling




HYDROGRAPHY AND PLANKTON SAMPLING

CTD (SeaBird)
CTD bottles (Rosette)
ADCP
Fluorescense (Chl-a)
Video plankton recorder
Messor
Plankton nets
* VP2
* Multinet (Hydrobios)
* MOCNESS
* Plankton pumps

Acoustics




Video plankton recorder Vestfjorden April 2015

Phaeocystis Marine snow Calanus CIV-CV  Fritillaria
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Falk-Petersen et al. (2015)



Hydrobios Multinet (0.25 m?, 5 nets opening/closing)
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Structure in fish eggs
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Sundby and Kristiansen (submitted)



Structure in fish eggs

Chorion = proteinﬂ P, ~1.20 g cm

Perivitelline Space = seawater O

i lipids 1 Puw~092g em?

¥

A ..~ Embryo = saline water|| p,,~1.008gcm?
o7, e .
N protein ﬂ P, ~1.20 g cm?

e =
-
-

Specific gravity in the fish egg, p_, is determined by the specific gravities, p

x ?

and fractional volumes, V /V , of chorion, perivitelline space, and embryo +yolk:

pe = [(pch .Vch + pper .Vper+ (plip .Vlip + psw .Vper+ ppro .Vpro )] /Ve

Sundby and Kristiansen (submitted)



Thermal expansion
T=5°°C
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Basic principle - balance between vertical diffusivity and egg buoyancy:

K(z) 0C(2)/0z = - w(z) - C(z)

4

C(z), egg concentration
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~
E 100 -
N
= . :
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Difference in salinity between: 500m - Nm [=varana period: annual)
Greenland halibut
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Sundby and Kristiansen (submitted)
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Salinity Days after spawning
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Spawning area for Norwegian/Barents seas Greenland halibut

(Reinhardtius hippoglossoides)
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KILO (2013)



lllustration 4: Mucus event in Adriatic, 1983. Giant mucus streamer in 5 m depth.
Field of view approx. 8 m2 (Stachowitsch, 1990)




Viscosity as a function of temperature and salinity

Dynamical Viscosity ,|]

Viscosity (g cm-1 s-1)

0.020

N Viscosity doubles
0.018

\\\\ from 25 °C to 0 °C
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Only 5 -7 % change of

0.006 ‘ ‘ ‘ ‘ ‘ viscosity from 0 to 35
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How will a 200 % excess viscosity influence the vertical
distribution of pelagic fish eggs?

Case study:
Mackerel eggs in the North Sea
Wind speed 5 m s

C(z) = C(a) e ~VK@a) = 1(() e - (0-0013/0.0132)z

C(z) =40 e ~(0-00043/0.0132)z
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