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Making Sense of
Beautiful Toxicities




Anthropocene Curriculum Research

Bernadette Bensaude-Vincent Andy Cundy Irka Hajdas Susan Schuppli Colin Waters

FINGERPRINTS OF THE NUCLEAR AGE

A seminar held during Unearthing the Present

AC-CS #49097
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even our bodles. How is it possible to measure, let alone visualize, these 1nv131b1e, mlnuscule
amounts of radiation that escape all sensory data? The materials gathered below are from the

1inar Fingerprints of the Nuclear Age, which was held during Unearthing the Present in May 2022.
1e seminar explored how the (in)visibility of radiation is linked to the legacy of the nuclear age,
histories of public fear, political secrecy, and counter-expertise.
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SN Thin straight tracks

o i - fast particles with high kinetic energy
they ionise molecules without scattering
- high energy muons, electrons or their corresponding anti-
particles
electron or positron - source: secondary cosmic particles

Thick straight tracks (approx. 5 cm):
alpha particle systems (2p2n)
a particle system - massive particle systems with high “ionisation density”
(for alpha: 1 MeV/cm)
- source: Radon-222 gas, natural radiation

electron
e e /:6
\\_‘\ P Curly / curved tracks:
: - slow electrons scatter with other electrons via
. { electromagnetic interaction - the lower the momentum of
Ao P a particle, the easier it scatters
i “® . - Photoelectrons are low energy electrons set free by high
photoelectron energy photons (via Photoelectric effect)
T Source: muon transformation, beta emitters,
5 photoelectric effect
(2]
muon
transformation

Kinks:
This could be a muon (or anti-muon) transforming into an
‘" electron (or positron), a neutrino and an anti-neutrino.

Cloud Traces
Humboldt Labor, Humboldt Forum Berlin, 2022

In collaboration with Andres Gatto,

Belen Palacios, Julia Mieles
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Fish deaths: Plankton bloom causing
fish deaths 'likely to recur’

PUBLISHED 9 MAR 2015, 5:53 AM SCT

AVA and farmers must discuss best way to tackle challenge: Vivian

Pasir Ris mass fish deaths may lead
over $1 million loss for farmers

PUBLISHED 11 FEB 2014, 8:31 AM SGT
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Measuring Blooms

Research assistant Timothy Chan
Team HAB, TMSI, NUS
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Measuring Blooms T IL—LDH
Fieldwork with Harmful Vam—ILiBERICE(T2EERETIL

.
Algal Bloom scientists —LANDFEZE2ED T —ILRD—2
in the Johor Strait

Credit: Team HABs, Tropical Marine Science Institute,
National University of Singapore

LEXO Sonde

t Water monitoring system
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Measuring Blooms
Saturation Thresholds

Lead research r Dr Sahdkic Leong
Team HAB, TMSI, NUS
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Measuring Blooms R8T )L—LDAIE

Temperature Thresholds EEF’-EH@

Theoretical Biophysics Laboratory
Humboldt University of Berlin
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Measuring Blooms X7 IL—LDEIE

Temperature Thresholds BEERR (CH T BELE

71N\

of Algae in Marine Heatwaves S ERHE

-—

Hypothesis
How would the toxic algal species Gonyaulax spinifera survive
temperature spikes in marine heat waves?

Culture Strains:

Gonyaulax Spinifera
10 ml preculture tubes x 4

Culture Medium
F2 filtered seawater (nutrients)

Experiment Procedure:

ngig ) ) 1. Once experiment begins, check cultures every 2 days on Monday, Wednesday,
Cool white, or cool/warm white mix, fluorescent tubes or bulbs Friday at the same time (930am) each day.

ith full spectrum of 400 -700 nm
with futt sp . 2. P four tube flasks mark them 1-4 to correspond to chamber #.

Irradiance intensity asks from chambers to pour approx. 10 ml into respective tubes

30-40 umol m-2s-1 (CCAP culturing conditiot ‘or extracting cultures without dilution

100 pumol m-2s-1 to induce growth for incube . . . 1. Take out flask from chamber, swirl in gentle big circles.
Avoid stressing or inhibit growth by keeping Acclimatization 2. Pour 5 mlinto tube and return flask to chamber

Avoid going beyond 2500 pmol m-2s-1 whict 24 Maly =18 June2023(16 days) 3. Shake tube gently in big circles, in both directions (10

seconds) to remove aggregates

Light Cycle F : ; 4. Pipette 1ml/ 1000 pL from culture tube onto gridded rafter by
12h light : 12h dark (for faster growth try 16h Aim: Keep culture alive and multiply, do not rush to moving in zig zag manner, maintain same action
Temberature grow cultures. Dino grow slower. Wait undisturbed 5. Slide slide cover to close rafter
15 - 20 °C (CCAP) 3_5 days. 6. Place rafter in the fridge for 2-3 mfns
20 °C 7. Remove rafter and place under microscope
. 8. Observe under x5 to count live cells, brown cytoplasm. Do not
Subculture Ratio 1. Upon arrival of cultures (4 tupes of 10ml), open and close caps. count dead, transparent cells or green cysts
1:10 or 1:5 2. Pour cultures (1-2ml) onto slides to check health. 9. Count cells based on counting protocol below
3. Inoculate two tubes into fresh sterile medium in the ratio of 1:10 10. Plot cells/ml every 2 days on Monday, Wednesday, Friday

Culture Vessel e.g. 5mis culture into no more than 50mls medium. 11. Plot growth curve
Conical flasks containing approx. 500ml cult If the culture is not in optimal condition or bacteria are obvious Protocol: Counting cells by moving grid to grid

then 1:5 may be necessary. Particularly dense cultures can be added Zig zag up and down, counting 10 columns of 200 squares. Count 3
Culture Chamber to slightly larger volumes of medium. different sets of columns to take an average.
Fach chamber measures 385 x 310 350 mi 4. Place 2 culture tubes (2 x 10ml) and 2 inoculated flasks in the chamber ab  if the whole rafter < 400 cells, then count the entire rafter. Density is too
Light bulb wired in chamber, set to timer. 20 °C bl : ’

_ (see table) low to take an average count.
ACDP Hazard Group 1 5. leg.ht C>|/-C|E Qf 12h..12k(1j‘hours (10am — 10Ipn2 ) sk back to the chamber
Non pathogenic / non hazardous. Unlikely to fantfliysilighting to irradiance at 100 umol m-2s ded rafter for next count
Found to be a carrier of Yessotoxins in 2006 Llakgovide air flow with foil cover Discard used glass slide cover
8. After 3 days, pipette 20-50 pL to observe. Leave it untouched until the Pour it into a waste container

cultures recovered (hundreds moving in 1 ml). Rinse with water
1 Lesley Rhodes et al., “Yessotoxin Productit 9.ulfalbditubes arehealthy, combine into one stock culture of 2000 ml. Repeat 2 times
Algae 5, no. 2 (2006): 148. 10. If cultures have recovered, subculture every 3 days to grow cultures to a5 Flysh with tap water, wipe with a soft tissue

cell density of 100 cells per ml. Use clean rafter for next count and new glass slide cover

2ps till Day 10 or 14
NOTE

Use strict aseptic techniques throughout all subculturing within a laminar flow
cabinet. Subculture cultures in fresh sterile medium after it arrives.

Gonyaulax spinifera cultures in chamber
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Measuring Blooms

Temperature Thresholds
of Algae in Marine Heatwaves

Results 20 °C
Constant growth

25 °C

Initial dip then pre-bloom trends as growth
spikes under optimum conditions

28 °C

Shock to algal communities, slow cell death
35°C

Shock and catastrophic death
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AS INVISIDIe WIId TIres
rage unseen, we ask:
What are we not hearing?
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‘Unheard of’ marine heatwave off UK and

[rish coasts poses serious threat

Sustained high temperatures over summer could trigger mass
mortality of fish and oysters, say scientists

Helena Horton Environment reporler

Maon 19 Jun 2023 12,21 CEST

0 A humpback whale, nicknamed Festus, who died near Glacier Bay n June 2016 during a marine
heatwave in the north-east Pacific, Starvation was given as the primary cause of death,
Photograph: Craig Murdoch, taken under authority of NOAA Manne Mammal Health and Stranding

The age of extinction
Did a marine heatwave cause 7,000
humpback whales to starve to death?

Populations were recovering, but a new study reveals that
numbers dropped by 20% coinciding with a period of record
temperatures in the North Pacific

The age of extinction is supported by

the .
guardian
org

About this con

Brianna Randall

Wed 28 Feb 2024 08.01 CET

Wendy Chua | forest & whale

What you need to know about the 'extreme’
heatwave hitting our oceans - video explainer

l"‘ki .,,
hATN S
Z

Scientists have warned that a marine heatwave off the coasts of the UK
and Ireland poses a serious threat to species. Sea temperatures,
particularly off the north-east coast of England and the west of Ireland,
are several degrees above normal, breaking records for late spring and
early summer. The Met Office has said that according to records dating
to 1850, global sea surface temperatures in April and May reached an all-
time high, and June is likely to follow suit. A professor of Earth sciences,
Daniela Schmidt, said 'the extreme and unprecedented temperatures
show the power of the combination of human-induced warming and
natural climate variability like El Nifno'. Experts said marine heatwaves
have a similar impact on the environment as wildfires on land,
destroying organisms that store carbon such as kelp. The damage
caused is also harmful to humanity, which relies on oceans for oxygen,
storm protection and food

@® ‘Unheard of marine heatwave off UK and Irish coasts poses serious
threat

Helena Horton Bryony Moore Monika Cvorak, Source: The
Guardian / As credited; Thumbnail image: Scott Duncan
Thu 22 Jun 2023 16.22 CEST



Gustavo Maggio, Joyce Koh, Christian Stein, Valentin Hanau,

Marco, Romina, Andres Gatto
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Research assistant Elisha
Team HAB, TMSI, NUS

Composition by sound artist
Joyce Koh
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" Research assistant Denise
Team HAB, TMSI, NUS
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My longtime question to myself is:
There must be no microalga that
wishes to harm to others.

Maybe the micro algae have specific
abilities to survive in the struggle
for life among plankton world. The
abilities are fast uptake of organic
substances, fast growth rate ...

it means the algae behave naughty
in finding good condition for
themselves then they can bloom.

Yasuwo Fukuyo

Professor Emeritus,
The University of Tokyo.
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To people, the bloom shows unusual
scenery, but it is not harm, unless
people utilise coastal area and coastal
seafoods. It means people change the
(lovely) naughty algae to the one that
has harm for others, becoming
harmful algae.

Microalgae are friends struggling in the
sea, in the same way as | do on land.

Yasuwo Fukuyo

Professor Emeritus,
The University of Tokyo.
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DANCE OF THE DIATOMS

Sound Composition by sound artist Joyce Koh
Microscopy of Noctiluca Scintillans by Team HAB, TMSI, NUS
Film edited by Andres Gatto



BLOOMS TEAM

Wendy Chua Research and art direction
Joyce Koh Sound artist

Gustavo Maggio Product/ Space designer
Andres Gatto Media artist

Christian Stein VR creative director
Valentin Hanau VR project manager

Julian Dietz VR developer
. wendy@forestandwhale.com

Arthur Melzow VR developer
Marco Garcia VR developer
Romina Valdivia Sanz 3D artist

Dr Sandric Leong Marine Scientist
Audrey Lee Marine Science Researcher
Timothy Chan Marine Science Researcher

Manuel Cirauqui EU S+T+ARTS ReSilence curator
Berta Gutierrez EU S+T+ARTS ReSilence curator




