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BIO 
Wendy Chua and Gustavo Maggio lead the multi-disciplinary 
design practice, Forest & Whale, based in Singapore and 
Berlin. Designing products and spatial experiences, they are 
masters of storytelling in the imagination of new futures. 
With a mission to design for social and environmental care, 
the couple embarked on the research initiative Reuse Lab 
during the pandemic to explore circular approaches to 
minimise plastic waste in food delivery. 

Gustavo and Wendy have curated exhibitions and crafted 
creative pedagogies for various museums. They were the 
overall designer for the inaugural opening of the Red Dot 
Design Museum in China. They were appointed curator 
and designer by DesignSingapore Council for the emerging 
designers showcase “Visions of the Future” in Milan Design 
Week 2020/ 2021. 

As academics, they have taught design at the National 
University of Singapore and other institutions since 2009. 
Their accolades include the Electrolux Design Lab Award, 
Red Dot Design Award, Japan’s Good Design Award and the 
President’s Design Award among others.

Gustavo Maggio

Hello, 

I am Wendy,  
a designer/anthropologist, 
an interdisciplinary 
researcher in the art-
science and an educator. 

こんにちは。 

私はウェンディです。 
デザイナー兼人類学者、 
芸術科学の学際的研究者、 
そして教育者です。
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Making Sense of 
Beautiful Toxicities  

美しい毒性 
を理解する
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Portable Gamma Camera 
TOSHIBA

Diffusion Cloud Chamber
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Cloud Traces  
Humboldt Labor, Humboldt Forum Berlin, 2022 

In collaboration with Andres Gatto,  
Belen Palacios, Julia Mieles
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BLOOMS
Tieranatomisches Theater

TA T, BERLIN
 

7 May – 28 June 2025
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Ah Tee 
Floating fishery farmer
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Milk Fish  
NTUC supermarket
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Beauty — Toxicities  美しさ ̶ 毒性
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Microscopy of Noctiluca Scintillans.  
Image by Timothy Chan, Team HAB, TMSI, NUS  
Film edited by Andres Gatto

Noctiluca scintillans 
Pedinomonas noctilucae
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Research assistant Timothy Chan  
Team HAB, TMSI, NUS

Measuring Blooms 藻類ブルームの測定
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Fieldwork with HAB 
monitoring scientists  
from the Tropical Marine 
Science Institute (NUS)  
in the West Johor Strait

Research assistant Elisha  
Team HAB, TMSI, NUS 

EXO Sonde  
Water monitoring system

Fieldwork with Harmful  
Algal Bloom scientists  
in the Johor Strait

ジョホール海峡における有害藻類ブル
ームの研究者とのフィールドワーク

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

Measuring Blooms 藻類ブルームの測定
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Lead researcher Dr Sandric Leong  
Team HAB, TMSI, NUS

Saturation Thresholds 飽和閾値
Measuring Blooms 藻類ブルームの測定
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Theoretical Biophysics Laboratory 
Humboldt University of Berlin 

Temperature Thresholds 温度閾値
Measuring Blooms 藻類ブルームの測定
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Experiment Procedure:
1. Once experiment begins, check cultures every 2 days on Monday, Wednesday, 

Friday at the same time (930am) each day. 
2. Prepare four tube flasks mark them 1-4 to correspond to chamber #.
3. Take out flasks from chambers to pour approx. 10 ml into respective tubes 
4. Protocol for extracting cultures without dilution 

1. Take out flask from chamber, swirl in gentle big circles. 
2. Pour 5 ml into tube and return flask to chamber 
3. Shake tube gently in big circles, in both directions (10 

seconds) to remove aggregates 
4. Pipette 1ml/ 1000 µL from culture tube onto gridded rafter by 

moving in zig zag manner, maintain same action 
5. Slide slide cover to close rafter 
6. Place rafter in the fridge for 2-3 mins 
7. Remove rafter and place under microscope
8. Observe under x5 to count live cells, brown cytoplasm. Do not 

count dead, transparent cells or green cysts 
9. Count cells based on counting protocol below 
10. Plot cells/ml every 2 days on Monday, Wednesday, Friday 
11. Plot growth curve 

5. Counting Protocol: Counting cells by moving grid to grid 
1. Zig zag up and down, counting 10 columns of 200 squares. Count 3 

different sets of columns to take an average. 
2. if the whole rafter < 400 cells, then count the entire rafter. Density is too 

low to take an average count.
6. Return flask back to the chamber
7. Wash gridded rafter for next count

1. Discard used glass slide cover 
2. Pour it into a waste container 
3. Rinse with water 
4. Repeat 2 times
5. Flush with tap water, wipe with a soft tissue
6. Use clean rafter for next count and new glass slide cover 

8. Repeat steps till Day 10 or 14 

Culture Strains:
Gonyaulax Spinifera
10 ml preculture tubes x 4 

Culture Medium
F2 filtered seawater (nutrients)

Lighting
Cool white, or cool/warm white mix, fluorescent tubes or bulbs 
with full spectrum of 400 -700 nm 

Irradiance intensity 
30-40 µmol m-2s-1 (CCAP culturing conditions) 
100 µmol m-2s-1 to induce growth for incubation experiment
Avoid stressing or inhibit growth by keeping to a maximum of 700 µmol m-2s-1. 
Avoid going beyond 2500 µmol m-2s-1 which is equivalent to sunlight at noon. 

Light Cycle 
12h light : 12h dark (for faster growth try 16h:8h)

Temperature 
15 - 20 ºC (CCAP)
20 ºC

Subculture Ratio
1:10 or 1:5

Culture Vessel
Conical flasks containing approx. 500ml culture

Culture Chamber
Each chamber measures 385 x 310 x 380 mm
Light bulb wired in chamber, set to timer. 

ACDP Hazard Group 1
Non pathogenic / non hazardous. Unlikely to cause human disease.
Found to be a carrier of Yessotoxins in 20061 in New Zealand. 

1 Lesley Rhodes et al., “Yessotoxin Production by Gonyaulax Spinifera,” Harmful 
Algae 5, no. 2 (2006): 148.

Acclimatization 
24 May — 8 June 2023 (16 days) 

Aim: Keep culture alive and multiply, do not rush to 
grow cultures. Dino grow slower. Wait undisturbed 
3-5 days. 

1. Upon arrival of cultures (4 tubes of 10ml), open and close caps. 
2. Pour cultures (1-2ml) onto slides to check health.
3. Inoculate two tubes into fresh sterile medium in the ratio of 1:10  

e.g. 5mls culture into no more than 50mls medium.  
If the culture is not in optimal condition or bacteria are obvious  
then 1:5 may be necessary. Particularly dense cultures can be added  
to slightly larger volumes of medium. 

4. Place 2 culture tubes (2 x 10ml) and 2 inoculated flasks in the chamber at 
20 ºC (see table)

5. Light cycle of 12h:12h hours (10am – 10pm) 
6. Adjust lighting to irradiance at 100 µmol m-2s-1 
7. Provide air flow with foil cover 
8. After 3 days, pipette 20-50 µL to observe. Leave it untouched until the 

cultures recovered (hundreds moving in 1 ml). 
9. If all 4 tubes are healthy, combine into one stock culture of 1000 ml. 
10. If cultures have recovered, subculture every 3 days to grow cultures to a 

cell density of 100 cells per ml. 

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

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

Gonyaulax spinifera cultures in chamber

Temperature Thresholds 
of Algae in Marine Heatwaves

海洋熱波における藻類 
の温度閾値

Measuring Blooms 藻類ブルームの測定



Forest & Whale#1 – 20 ˚C

#2 – 25 ˚C



Wendy Chua | forest & whale

Results
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0 2 4 6 8 10 12 14

20˚C 25˚C 28˚C 35˚C

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 

Temperature Thresholds 
of Algae in Marine Heatwaves

海洋熱波における藻類 
の温度閾値

Measuring Blooms 藻類ブルームの測定
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As invisible wild fires  
rage unseen, we ask: 
What are we not hearing?

目に見えない山火事が猛威
を振るう中、私たちは問い
かけます。私たちは何を聞い
ていないのでしょうか？
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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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Forest & Whale
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BLOOMS
Tieranatomisches Theater

TA T, BERLIN
 

7 May – 28 June 2025

BLOOMS is co-created by Wendy Chua, Joyce Koh,  
Gustavo Maggio, in collaboration with Christian Stein 
and Object Space Agency, Sandric Leong and Team 
HABs at the Tropical Marine Science Institute. 

A project commissioned by the EU S+T+ARTS Artist  
Residency ReSilence. 

This project has received funding from the 
European Union’s Horizon Europe research and 
innovation programme under grant agreement 
No 101070278.

Base Milano 
9 – 22 October 2025
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Ah Tee and research assistant Amily from Team HAB
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Research assistant Denise 
Team HAB, TMSI, NUS Ah Tee’s logbook 

Measuring Blooms 藻類ブルームの測定
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Ismail Tan  
Indigenous boat captain

Ah Tee 
Floating fishery farmer

 
Research assistants Shaun and Elisha  
Team HAB, TMSI, NUS



Wendy Chua | forest & whale

Yasuwo Fukuyo 
Professor Emeritus,  
The University of Tokyo.

福代 康夫 
東京大学 
名誉教授

International Conference on Harmful Algae (ICHA) 2023 

Hiroshima 広島市
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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. 

長年、私はこう自問しています。 
他の生物に害を及ぼそうとする微細藻類は
存在しないはずだ。 

もしかしたら、微細藻類はプランクトン界での
生存競争を生き抜くために、特別な能力を持っ
ているのかもしれません。その能力とは、有機
物の吸収速度の速さ、成長速度の速さなどで
す。つまり、藻類は自分にとって良い環境を見
つけるために、いたずら好きな行動をとること
で、繁殖できるのです。 

福代 康夫 
東京大学名誉教授
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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 I do on land. 
 
Yasuwo Fukuyo 
Professor Emeritus,  
The University of Tokyo. 

人間にとって、藻類のブルームは異様な光景
ですが、沿岸地域や沿岸の魚介類を利用しな
い限り、害にはなりません。つまり、人間が
（愛らしい）いたずら好きな藻を、他者に害
を及ぼす有害藻に変えてしまうのです。 

微細藻類は、私が陸上で闘うのと同じよう
に、海の中で闘う仲間なのです。 

福代 康夫 
東京大学名誉教授
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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
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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  
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

wendy@forestandwhale.com


