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Small introduction to copepods and why they matter. ’- 1 i e
e Introduction of the MACROCOP project.

-~ Why we need you in the project!
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72% OF EARTH IS COVERED BY WATER

Google Data SIO, NOAA, U.S. Navy, NGA, GEBCO Landsat / Copernicus IBCAO PGC/NASA U.S. Geological Survey  Camera: 22,252 km 36°19'12"N 147°56'44"W
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1% OF ALL PROTEIN

consumed by humans comes from the ocean (UN fact sheet 2017)

'»



M- ———y - -
_A-,q—-;*’—_ - .
- 3 —
I ———

—

N e— e —— "
- pE— -

p—— = —— ——— - —

-_ -

-

B T

-~
-t r—
-

- i
. -

of oxygenis produced by phytoplankton

Photo by Thierry Meier on Unsplash



https://unsplash.com/@thierrymeier?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/ocean?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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https://unsplash.com/@luisabrimble?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/food-table?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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GOPEPODS
Hoppekrebs
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GOPEPODS

are the most
numerous animals
on the planet

The Biomass of Animals

%/ {*..* 1
Yvisua 11 11 12 ( ne Our planet supports over 8.7 million species, but it can

° M be difficult 1o truly appraciate the scale of this incradible
loma SS O 1 e diversity. We bireak down the total composition of the
living wearld in terms of its biomass

The Biomass of Animals

< One cobia represents 1 million matric tars
of carboo. One thoussnd cubes reprwssnt
1 Gigeton of Carbon (G2 C),

'.)Arllmilpmls. . 1.0 Gt(
| Arthropods Marin.

Arthropods are invertebrate
ariimals that have ':‘;"-:UVI-:"'U"E"'I
bodies, jointed appendages,

and sxoskeletons, Marins

arthropods maks up the |largest

B 07 6LC | proportion of carbon weight in
Fish the Animzl Kinadom

Examplas: crabs, lobsters, sheimp,
barnacles, 123 spidals, ato

Annclids

[ 026iC |

Arthropods

Mollusks

o Caidarians
Livestock
Toampies
Nemalodes
Humans
—
| Wild \I.fﬂﬂlldls s “?"\ Wild Birds

Annelids

Annelids are segmeanted
han 22,000

living species on Earth

Comparing All
Biomass of Life on Earth
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worms, with mors t

Examples: esrthwarms, leechas, sea

mica, ligworms, ragworms, &3
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Animals

P BOGC | Mollusks

PRERaces Matlusks are the second

largast group of invertebrates

‘ . a
sl after Arthropods, totaling over
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Humans make up approximately 0.01% of all biomass on Earth, I

Livestock

Livestock are domeasticated
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Biomass is measurad by the amount of
carbon an orgartism contains, Carbon is
a primary component of all known life
on Earth, used in complex biclogical
molecules and compounds

< One cube represents 1 million metric tons

of carbon. One thousand cubes represent
1 Gigaton of Carbon (Gt C).
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Fish

More than 33,000 spacies of
lishicontribute to the second
[araest amount of carbon in

the Animal Kingdom

Examples! aoltiisk, shatks, suna

swordflish, saly, rays, seahaless; stc

g 0.26tC

Arthropods teirestrial
Terrestrial arthropods
comprisea large number of
insects and are the most
diverse farms of multicellular
Qrganisms on Earth

Examples cantipedes, spidars,
bitterfiies, scorplons, lHiss, ote

Cnidarians

Cnidartians include over 11,000

speciss of aquatic invertebratss

agross both freshwater and

maring envimnmeants

Examples [sllyfizh, se8 anemaonas,
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Copepods are central to the marine food web



GOPEPODS LIVE
EVERYWhERE

Some are free living,
some are parasites,
some live on plants
and in the sand

They come in all kinds
of different shapes
and forms

A lot is known about
the pelagic copepods,
but as much about the
others

Wikimedia!er: GBEOOOSS

Salmon louse Lepeophtheirus salmonis Lakselus

HABITATS OF COPEPODS

OPEN-OCEAN
PLANKTON

FRESHWATER
LAKES & PONDS

SEA-ICE

MARINE
SEDIMENTS

RIVERS &
STREAMS

DEEP-SEA
HYDROTHERMAL & TEMPORARY

VENTS

ESTUARIES &
COASTAL LAGOONS

GROUNDWATER,
AQUIFERS & CAVES

PHYTOTELMATA

WATERS
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Bron, J.E., Frisch, D., Goetze, E., Johnson, S.C,, Lee, C., Wyngaard,
G.A,, 2011. Observing copepods through a genomic lens. Front
Zool 8, 22. https://doi.org/10.1186/1742-9994-8-22
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ThE GUASTI.INE ) HIﬁHI.Y

HUI]UGTIVE & DIVEHSEHABITAT

VARIABLE ENVIRONMENT
(TIDES, TEMPERATURE,
WAVE ACTION)

CARBON

CAPTURE

X
FISH Sa¥-
NURSERY %@ ‘,
- GROUNDS

RENTHIC FAUNA

PELACIC FAUNA AND FLORA
AND FLORA




DROCESS Ak EN\IIHUNMENT

BEHAVIORAL PATTERNS |

el 7\

H()RIZONTAL
MIGRATION

DIEL
VERTICAL
MIGRATION




Boxshall, G.A., Kihara, T.C., and Huys, R.,
2016. Collecting and processing non-
planktonic copepods. Journal of
Crustacean Biology 36, 576—-583. https://
doi.org/10.1163/1937240X-00002438


https://doi.org/10.1163/1937240X-00002438
https://doi.org/10.1163/1937240X-00002438
https://doi.org/10.1163/1937240X-00002438

PHYTALCOPEPODS ™R
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PARTNERS

UNIVERSITETET
I OSLO

Norwegian Institute for Water Research

FairScope

SENCKENBERG

world of blodiversity

7 \SAMS

u , Scottish Association
for Marine Science




Citizen science

WORK PAGKAGES

Diversity and
Biomass of phytal
copepods

Food web of the
macroalgae habitat

Spatial distribution modelling



BIODIVERSITY

e
“I MACROCOP

Barcoding

Morphological identification

Automated imaging

WHEN AND WHERE DO WE FIND THEM?



Pela ol
Diet of pelagic copepods:
phytoplankton and

Carbon . 1 macroalgae detritus?
& K

Diet of coastal fish:
pelagic and phytal
copepods?

Diet of phytal
copepods: biofilm,
macroalgae, and
phytoplankton?
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OUTREAGH

= |nstruction videos for citizen science

s

= |[nfomaterial for skolelaboratoriet and
interested public

= Youtube mini documentary about the
“hidden world” on macroalgae

= “Scientific” Kidsbook Hopfernes verden

en lille historie om evolutionen

https://www.heuschele.com/worldofhopfs/



SAMPLING EFFORT
JUNE 2023

Sample various host
algae

Cover large
environmental variation
and gradients

€& My Location =
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1S TOAMPLING EFFORT

62°N

61°N

60°N

59°N

-

iy,
g

I

58°N

5°E 6°E 7°E 8°E P A0PE







UNDERWAIER







FILTERING, WEIGHING, AND PRESERVING

l
- Macrocop-JH
’ - June2025

| 8 0’ Ls o Sta.t-g”‘E@i"ff?
. ﬁMa-aoCOFJHQ‘le =
Uune2025 gl

tation_ Expostre. 1o}




THE SAMPLING PROGEDURE

¢ ‘ »
L
Shake to ge‘t rid of
extra water

spread algae on
white background
with a ruler.

place algae in add 1 liter of shake for pour it in have a look
cut algae at 3L plastic bag freshwater 60 sec beaker what you
the base see

Measure and note
down depth, time,
date and coordinates.

4-@4-

check for different  filter through
species, take photo, 100um mesh
count different

groups



WENEED YOU!

- to increase the spatial ot S R |
scale of our project ot S Tt LT U R SR A0y

- to sample different P NE TN T LB

' W0 l.lf..ﬁ" ' '-;""'
T S et e

places and times so we - AT T L
can see local differences IS T 1,
and general patterns @ S T

- to spark interest about AL P
the biodiversity of P ) AN Ehadd N

seaweed to everyone! .. N Trondfain e Y B

> Uppsala
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WHAT WE GAN GIVE YOU ;)

Instruction videos for citizen science

Plankton filters, plastic bags,
Envelopes, sample labels

Sampling procedure description

Identification key in norwegian for the
bigger taxonomic groups of algae and

invertebrates

Sample kit

Macroalgae
sampling

= Background information about
biodiversity in the ocean and the
importance of seaweed habitat

= Short in person online presentation to

introduce the project

Filtration

Storage in
water with
Lugols solution

Surface area
Mass
|dentification

—» Imaging




WHAT WE GAN GIVE YOU

Immediate Interactive feedback on
website where you upload images and
sampling data

Interactive = Interactive =
"] Questionnaire ) Questionnaire !
Personal Information Filter Options -
(7 Data Map (I Data Map
Unique Identifier: Algae type: Algae:
£5 All Responses Bodo_skole 1 Chorda filum - EB All Responses Fucus spiralis v
School: Upload the algae photo:
y <l ; i
Bodo skole Browse IMG_1522 |peg Interactive Response Map
Upload complete
City:
Boda Unique [dentifier farmat: Schoolname_samplenumber + c;:;’;;;
Locate Yourself on the Map ID: Westcoastskole_1
Name: Westcoast skole
= Location: Lista Fyr HOxHeId
Algae: Fucus spiralis PUDpe
Ed
¥ /
o syumi g
Morge Finland
Island Suomi /
Finland
Svorian
Camxt: Sverige
D;lu & MNeTEptynt
4 Hplsink CaHkT-
Stockhim Tect| Oslo ® Netepbypr
P Helsinki
®
Latviia Leallet | & OpenStreatidan, OOHL Stockholm Eesti
Click anths map toa mark yaur location
Latvija
Danmark
Selected Location - Latitude: 67.32222 , Longitude: 14,11338 4 Leaflet | © OpenStreetMap, ODbL




WHAT WE WILL DOWITh YOUR SAMPLES

2.7 . . Jan Heuschele (log out
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WHAT WE WILL DOWITh YOUR SAMPLES

"
LY

Proportion of community

27 POICE2024(17,0,:’0/17)
| . .
EcoTaxa Poiect - Fered - T

£ Update view & apply filter selectall | 1T score s IF

Taxonomy filter @ Otherfilters || ® ®
v iE ®
Lopepoaa X sp. ey el

v Cyclopoida

a0

n L]
| cyclopoida egg-carrying m m
' Harpacticoida n a

QOithona

Harpacticoida Harpacticoi
Microsetella m m U Score : - Score: -
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Oncaeidae n m

copepoda-cut
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L ° ' - _l-
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Status=Validated %X
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n
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Score: -

Jan Heuschele (log out

Action ~
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S
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Score: -
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Score: -
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Taxon

| Appendicularia
Polychaeta
Nematoda

Mite

Chironomid larva

Collembola
Penilia

Cyprid
Harpacticus

Tisbe
Nauplii_Copepoda
Acartia

. Gammarus
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Sampling day

= Taxa lists based on imaging analysis



WHAT YOU WOULD NEED TO BRING IN THE FIELD

= 1-1.5 liters of freshwater per sample

= White tray /plastic sheet to image the
algae

= Ruler

s
b

g

= Badesko of some sort
= kitchen balance




SOME PRAGTIGAL INFORMATION



De to tidspunktene for innhenting av prever er sent var 2026 og tidlig hest 2026.

Kiassene som blir trukket ut til & vaere med far tilsendt pakker med utstyret de trenger for a delta. Fyl | ut netts kjem a for é melde d i N
Frist for a melde sin interesse er torsdag 4. september ki 23:59 og tilbakemelding blir gitt | lepet av de to pafelgende ukene. inte resse til é vaere med pé

forskningsprosjektet.

Navn *

https://nettskiema.no/a/539271

E-postadresse *

Hvis du melder pa klasser for noen andre kan du oppgi navn og e-postadresse til vedkommende her.

Skole *

For hvilket fag melder du pa klasse/klasser? *

Naturfag (vg1/vg3)

Biologi 1

Biologi 2

Annet



https://nettskjema.no/a/539271

De to tidspunktene for innhenting av prever er sent var 2026 og tidlig hest 2026.

Kiassene som blir trukket ut til & vaere med far tilsendt pakker med utstyret de trenger for a delta. Fyl | ut N etts kjem a for é melde d i N
Frist for a melde sin interesse er torsdag 4. september ki 23:59 og tilbakemelding blir gitt | lepet av de to pafelgende ukene. inte resse til é vaere med pé

forskningsprosjektet.

Navn *

https://nettskiema.no/a/539271

E-postadresse *

Hvis du melder pa klasser for noen andre kan du oppgi navn og e-postadresse til vedkommende her.

Hvor mange elever skal samle inn prover?

Oppgi omtrentiige tall pa hver mange elever det er | klassen. Skriv det her
hvis det er snakk om flere klasser eller om det kun er noen elever.

Skole *
For hvilket fag melder du pa klasse/klasser? * Z
Naturfag (vg1/vg3)
Omtrent hvor langt unna skolen er na@rmeste aktuelle kyst-
Blolog)/1 omrade (i kilometer)? *
Biologi 2 Elevene ma ha tilgang til en tidevannssone med tang (se webinar for
hvilke typer tang som er mest aktuelle).
Annet

|



https://nettskjema.no/a/539271

De to tidspunktene for innhenting av prever er sent var 2026 og tidlig hest 2026.

Kiassene som bilir trukket ut til @ vaere med far tilsendt pakker med utstyret de trenger for a delta. Fyl | ut n etts kjem a for é melde d i N
Frist for a melde sin interesse er torsdag 4. september ki 23:59 og tilbakemelding blir gitt | lepet av de to pafelgende ukene. inte resse til é vaere med pé

forskningsprosjektet.
https://nettskiema.no/a/539271

NESTE WEBINAR BLIR TORSDAG 22.
JANUAR KL 11:4% SA HOLD AV TIDEN!

Hvor mange elever skal samle inn prover?

Navn *

E-postadresse *

Hvis du melder pa klasser for noen andre kan du oppgi navn og e-postadresse til vedkommende her.

Oppgi omtrentiige tall pa hver mange elever det er | klassen. Skriv det her
hvis det er snakk om flere klasser eller om det kun er noen elever.

Skole *
For hvilket fag melder du pa klasse/klasser? * Z
Naturfag (vg1/vg3)
Omtrent hvor langt unna skolen er na@rmeste aktuelle kyst-
Blalogh1 omrade (i kilometer)? *
Biologi 2 Elevene ma ha tilgang til en tidevannssone med tang (se webinar for
hvilke typer tang som er mest aktuelle).
Annet

|



https://nettskjema.no/a/539271
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Folg med pa nettsiden var
for flere aktiviteter:

BioTorsdag (siste torsdag
i maneden) — streammes

Ta med klassen din pa
labopplegg hos oss pa
UiO (booking apner
denne uken)

Nye undervisningstilbud
kommer dette skolearet
(Real praksis)

Til dere som har biologi 1 og 2-klasser:

Meld pa klassen din for & veere med pa arets
biologiolympiade. Vi har akkurat sendt ut

informasjon om Runde 1 som gjennomfores
| uke 40-42.

Lenke til mer informasjon: https://
www.mn.uio.no/ibv/om/biologi-ol/

% D Norsk
s Diologiolympiade
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WHAT DOYOU THINK? ) PLEASE ASK US ANYTHING

10U ARE WONDERING ABOUL.




