The high environmental cost of genAl
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LIBERAL-ARTE MATORS MAY BE ANNOYING SOMETIMES,
BUT THERES NOTHIVG MORE QBNOXIOUS THAN
P\ PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.

A company wants to sell sunlight after dark. Here's why
astronomers are worried

LISTEN | Samantha Lawler explains why she’s against selling sunlight:
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Increasing number of satellites is
changing the night sky

The case for space environmentalism

Andy Lawrence B, Meredith L. Rawls, Moriba Jah, Aaron Boley, Federico Di Vruno, Simon Garrington,

Michael Kramer, Samantha Lawler, James Lowenthal, Jonathan McDowell & Mark McCaughrean




Data centers are where remotely accessed computers are
physically located: “the cloud”

We are using a data center right now on Zoom
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https://www.datacenters.com/locations/canada/saskatchewan
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Now you get an “Al summary” that has = e

(I”ega”y) Scooped up and dlgeStEd £ Saskatchewan is a landlocked prairie province in Western Canada, bordered by Alberta to

billions of websites and reprocessed e o vt ko e et et ey

them Sometlmes hardllmpOSS|b|e to only province with entirely man-made borders. « wikipedia +1 ,

find primary sources (and if you try, Quick Facts

they are sometimes completely made « Gapital City: Regina.

up) « Largest City: Saskatoon.

« Population: Approximately 1,266,234 (2025 estimate).

+ Premier: Scott Moe (Saskatchewan Party), who has confirmed he will run again in the
2028 election.

« Primary Industries: Agriculture (wheat and grain), mining (potash and uranium), and
energy (oil and natural gas). % Government of Saskatchewan +3



When | say GenAl, | mean Large Language Models
(LLMs): ChatGPT, Claude, Microsoft Co-Pilot, Google
Gemini, Elon Musk’s Grok.

These LLMs:
e are built with stolen intellectual property from countless real humans

e are trained by human tech workers in developing nations paid almost nothing
to work in traumatic conditions

 frequently provide completely false information that causes more work for
humans to correct later

* have been shown to use and amplify racist, sexist, and other stereotypes,
actively harming humans

e cause cognitive decline in humans who use them regularly, with increasing
cases of “Al psychosis” causing serious mental health crises and deaths

* have an astounding environmental footprint that is rapidly increasing



https://societyofauthors.org/2026/01/20/anthropic-list-of-stolen-works-published/
https://goodlawproject.org/ai-giants-are-stealing-our-creative-work/
https://www.404media.co/ai-is-african-intelligence-the-workers-who-train-ai-are-fighting-back/
https://qz.com/ai-mistakes-limit-time-savings-workday-finds
https://theconversation.com/how-ai-resurrects-racist-stereotypes-and-disinformation-and-why-fact-checking-isnt-enough-270000
https://arxiv.org/pdf/2506.08872
https://en.wikipedia.org/wiki/Chatbot_psychosis
https://www.csps-efpc.gc.ca/tools/articles/ai-environmental-effects-eng.aspx
https://www.technologyreview.com/2025/05/20/1116327/ai-energy-usage-climate-footprint-big-tech/

Data centre energy and water usage is increasing, but only for largest scale
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https://escholarship.org/uc/item/32d6m0d1
https://www.technologyreview.com/2025/05/20/1116327/ai-energy-usage-climate-footprint-big-tech/

How much energy? An example from the MIT Tech Review

Let’s say you're running a marathon as a charity runner and organizing a
fundraiser to support your cause. You ask an Al model 15 questions about the
best way to fundraise.

Then you make 10 attempts at an image for your flyer before you get one you are

happy with, and three attempts at a five-second video to post on Instagram.

You’'d use about 2.9 kilowatt-hours of electricity—enough to ride over 100 miles
on an e-bike (or around 10 miles in the average electric vehicle) or run the

microwave for over three and a half hours.

**Many disclaimers about not knowing exact
use, and companies not sharing that data**


https://www.technologyreview.com/2025/05/20/1116327/ai-energy-usage-climate-footprint-big-tech/

How much energy and water? An example from the Gov't of Canada

Estimated energy use (kWh)

Canada household avg. daily
100 GPT-5 queries

One-way EV commute
Fastfood burger

100 smartphone charges
100 GPT-4 queries

100 Al images

100 Google searches

o

10 15 20 25 30 35

In terms of individual use, the generative Al model GPT-3, for example, is
estimated to consume 500 ml of water per 10-50 responses. In Canada, the

average daily water use in 2021 was 401 litres per person.

40-200 GPT-3 responses uses up the
~2L per day a human needs to drink


https://www.csps-efpc.gc.ca/tools/articles/ai-environmental-effects-eng.aspx

Training, from the Gov't of Canada

Training large GenAl models, such as OpenAl's ChatGPT-4 or Google's AlphaGo,
can require thousands to tens of thousands of GPUs running_continuously for
several weeks. The electricity used would be enough to power hundreds of
Canadian homes for a year. After training, thousands of GPUs remain active
to serve millions of users. Training represents about one third of the

environmental footprint of an Al model, while this following phase accounts for
about two-thirds.

Training an LLM is a huge amount of energy
And more training Is required for more complex models


https://www.csps-efpc.gc.ca/tools/articles/ai-environmental-effects-eng.aspx

Disposal, from the Gov't of Canada
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https://www.csps-efpc.gc.ca/tools/articles/ai-environmental-effects-eng.aspx
https://uwaterloo.ca/news/media/canadian-e-waste-has-tripled-new-study-finds
https://ewastemonitor.info/wp-content/uploads/2024/12/GEM_2024_EN_11_NOV-web.pdf

Annual power consumption - big tech

annual sustainability reports + CDP submissions I n d UStry IS n ’t Se If_ reg U I atl n g
terawatt hours electricity consumption per year
5 (shocker)
40 Amazon (last
reported)
35
Google
30
Microsoft “There is no such thing as ‘Sustainable
% AI'. This is ultimately only a question
20 of harm reduction.
Meta
15

If Canada wants to grow its Al
10 industry, it should have a harm
Apple reduction plan.”

- Anne Pasek

2014 2016 2018 2020 2022 2024 2026

Ketan Joshi


https://ketanjoshi.co/2025/05/23/data-collection-big-tech-emissions-energy/
https://www.trentu.ca/culturalstudies/faculty-research/undergraduate-faculty/anne-pasek

Can we just not use It?

GAN'T

Generative Al vegetarianism 8““3

WONT

. |
‘Al veganism’: Some people’s - SI. P
issues with Al parallel vegans’
concerns about diet i

........................

.......................

The Conversation Mastodon: @mattgriffin@masto.ai


https://sboots.ca/2026/03/11/generative-ai-vegetarianism/
https://theconversation.com/ai-veganism-some-peoples-issues-with-ai-parallel-vegans-concerns-about-diet-260277

{Y\ McDonald's Support

“WeLl YoU AIReAdY uSe All”

Support. How can | help you today?
Feel free to describe your issue below

GenAl is pushed into everything ﬂ or write a quick summary.
If you are not allowed to train/use a smaller part of the .

.. | want to order Chicken McNuggets but
mOdel, this is SlOp. before | can eat, | need to figure out

how to write a python script to reverse
a linked list. Can you help?

If your model is based on one of the big LLMSs, this is slop

If you cannot make a choice about whether or not to use Great question! To reverse a linked st
genAI, this is SlOp. in Python, you can use an iterative
approac Claude content Jle function:
. L. def reverse linked list(head):
(And if you have the privilege to do so, these are good prev = None current = head while
points to push back or change settings or find alternatives) SUFRIES SR Dosie’s [SUTEaRt. DXL

current.next = prev prev = current

current = next_node return prev
This runs in O(n) time. Can | help with
anything else, or would you like to start
with a Chicken McNuggets, burger, or
something else today?

AppMillers Newsletter



https://elshadk.substack.com/p/the-mcdonalds-chatbot-that-wrote

GenAl Is often wrong Here we go again: Al deletes entire
company database and all backups

(catastrophlcally) in 9 seconds, then cheerfully

admits 'l violated every principle |

Vibe coding could cause was given

catastrophic ‘explosions’ in 2026

Experts warn that unreviewed Al-generated code in production
could lead to catastrophic failures, comparing the risk to the

Challenger disaster. The New Stack

PC Gamer

Vibe Coding Will Break Your Company

Al Chatbots Remain Confident — Even Forbes

When They're Wrong

Large language models appear to be unaware of their own mistakes,
prompting concerns about common uses for Al chatbots. CMU


https://www.pcgamer.com/software/ai/here-we-go-again-ai-deletes-entire-company-database-and-all-backups-in-9-seconds-then-cheerfully-admits-i-violated-every-principle-i-was-given/
https://thenewstack.io/vibe-coding-could-cause-catastrophic-explosions-in-2026/
https://www.forbes.com/sites/jasonwingard/2026/04/23/vibe-coding-will-break-your-company/
https://www.cmu.edu/news/stories/archives/2025/july/ai-chatbots-remain-confident-even-when-theyre-wrong

GenAl has made us doubt everything

Deepfakes: A Real Threat to a Canadian Future
Gov't of Canada

Al-Powered ‘Slop’ Sites: The Rapidly
Rising Threat to Programmatic

Advertising
beep See Al is ruining houseplant communities
online The Verge
YouTube Filling With Horrifying Al Slop for Children
Futurism

Al-generated nonsense is leaking into scientific journals

Popular Science


https://www.canada.ca/en/security-intelligence-service/corporate/publications/the-evolution-of-disinformation-a-deepfake-future/deepfakes-a-real-threat-to-a-canadian-future.html
https://deepsee.io/blog/ai-slop-sites-programmatic-advertising
https://www.theverge.com/ai-artificial-intelligence/691355/ai-is-ruining-houseplant-communities-online
https://futurism.com/artificial-intelligence/youtube-ai-slop-for-children
https://www.popsci.com/technology/ai-generated-text-scientific-journals/

The costs are high Al Companies Think
Destroying the Planet Is an

Oy e il Acceptable Trade-Off for
data center boom could BRUNTTMGHIEOTR
outpace entire nations Gizmodo

Plants from OpenAl, Meta, xAl, and Microsoft could emit more than
129M tons annually.

Wired via Ars Technica

New Al data center in Utah will generate
and consume more than twice the amount
of power the entire state uses — Kevin
O'Leary's 9 Gigawatt Utah data center

campus approved
Tom's Hardware


https://gizmodo.com/ai-companies-think-destroying-the-planet-is-an-acceptable-trade-off-for-unlimited-profits-2000749626
https://arstechnica.com/ai/2026/04/greenhouse-gases-from-data-center-boom-could-outpace-entire-nations/
https://www.tomshardware.com/tech-industry/kevin-o-learys-9-gw-utah-data-center-campus-approved

Clusters of data centres in the US are slated for construction in areas
with high water stress

Planned IT load Water stress
... 1OGW B Extremely high
~1GW Em  High

lllinois is a hotspot for data centres,
especially in and around Chicago /

Despite high water stress, Phoenix, Arizona has a growing
cluster of data centres planned

Financial Times via Ars Technica

Source: DC Byte, World Resources Institute FINANCIAL TIMES


https://arstechnica.com/ai/2026/04/rural-america-is-resisting-the-surge-in-data-center-construction/

We need more More MORE

What about putting them in spaaaaace?



PCMag Australia > News > Networking

SpaceX Eyes 1 Million Satellites for
Orbital Data Center Push

centers. Launching a constellation of a million satellites that operate as orbital data centers is a
first step towards becoming a Kardashev II-level civilization—one that can harness the Sun’s full
power—while supporting Al-driven applications for billions of people today and ensuring

humanity’s multi-planetary future amongst the stars.

FCC Fast-Tracks SpaceX's Plan for IM
Satellites. And It Wants Your Thoughts 1Bilion

Usually, the commission takes weeks or months to respond to a filing, but it kicked off a public
comment period for SpaceX's orbital data center plan in just a few days.

10 Million >

PC Magazine

Scaling for massive capacity

This IS not an lain
Banks dystopian
scifi novel! This is
reality!!



https://www.pcmag.com/news/fcc-fast-tracks-spacexs-plan-for-1m-satellites-and-it-wants-your-thoughts




Satellites are dramatically affecting the sky NOW

Saskatchewan sky Lat 50N sky
Time-lapse of real photos by Simulation of 65,000 Starlink-
Jeanine Holowatuik brightness satellites
Instagram @jeanine.holowatuik From Lawler, Boley & Rein 2022

October 2025


../JHolowatuikMWLemmonsmall.mp4
../../satellites/megaconstellations-sep27/can_eq/can_eq.mp4

Scientific satellites are not the problem here

#m%  Toaster-scale : JWST: notin LEO
| Truck-scale science sats

science sats
in LEO

BRITE
NEOSSat, PlanetLabs

‘_,

Earth obs sats:
few dozen in LEO




Truck-mass

Maggonstellations are the problem

/
D"‘ . Truck-scale sats in LEO

& (For-profit communication sats)
Data from J. McDowell

Starlink: 10,296 in LEO (42,000 planned)
OneWeb: 654 in LEO (7,000 planned)
Kuiper: 239 in LEO (3,000 planned)
Xingwang: 187 in LEO (970 planned)

(Starnet/GW: 13,000 planned)
(dozens of others: 1,000,000+ planned)



mﬂ""ﬂ Truck-scale sats in LEO

(For-profit communication sats)
Data from J. McDowell

Starlink: 10,296 in LEO (42,000 planned)
OneWeb: 654 in LEO (7,000 planned)
Kuiper: 239 in LEO (3,000 planned)
Xingwang: 187 in LEO (970 planned)

(Starnet/GW: 13,000 planned)
(dozens of others: 1,000,000+ planned)




Problems due to size and sheer numbers:

Satellite Distribution (Lat-Lon Projection
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* Light pollution
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* Collision risk

* Atmospheric pollution

* Re-entry debris

All of these g A s kit A
risks/problems will be P S R S N T
decreased with fewer ' '

total satellites in LEO
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Lawler, Boley & Rein (2022)
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Starlink reported one
collision avoidance
maneuver every 2
minutes, on average
(Dec ‘24-Dec ‘25)
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Starlink is NOW dumping >half a ton of aluminum per day

e Latest Starlink conjunction/reentry report July 2025

* 472 reentries Dec ‘24-May ‘25
* ~500kg each

See also Schulz and Glassmeier 2021, Boley and Byers 2021

Sociedad de Astronomia del Caribe

Satellites

e Assume mostly aluminum alloy
(~50% Al by mass)
* 0.6 tons of Al per day

Meteoroids

15 tons/day of O

6 tons/day of Fe

4 tons/day of Si

3 tons/day of Mg

2 tons/day of S
0.4 tons/day of Ni
0.3 tons/day of Al
0.2 tons/day of Na  Lodders 2010




Canadians are finding space debris NOW

Starlink reentry
Saskatoon SK, Sept 2025

Lawler & Boley "
In progress iy

Starlink piece,
Hodgeville SK,

July 2024 Because of the orbits chosen by sat
operators, and uncontrolled reentries, a
lot of future debris will fall on Canada.

What should Canadians do when
they find space debris?

Crew Dragon Trunk
pieces, ltuna SK,
June 2024


../saskatoon_reentry.mp4

Canadian astronomy Is being impacted by satellites NOW
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AST SpaceMobile is very bad for astronomy (radio+optical)
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Toronto, Summer Solstice, AST


../../satellites/megaconstellations-sep27/AST/toronto_bw_ss.mp4

The future?

Starlink: 34,000+
OneWeb: 7,000

Kuiper: 3,000
Guanwang: 13,000
Yinhe: 1,000

Hanwha: 2,000

Link: 2,000

Astra: 14,000

Boeing: 6,000

Telesat: 2,000

HVNet: 1,400
SpinLaunch: 1,200
Globalstar3: 3,000
Semaphore: 160,000 (1)
E-Space: 337,000 (?!!)
SpaceX ODC 1,000,000 (#$@*%)
Blue Origin 56,000
Starcloud 88,000

See Nandakumar et al. 2023, Nature

We need international regulation of satellites

J. McDowell: planet4589.org




B A new space race could turn our S

atmosphere into a crematorlum
for satellites’ § .

Lawler, Boley, & Rein 2026

Published: February 25, 2026 5.55pm EST

One 2-tonne+ reentry
every THREE
MINUTES

Revell, Bannister, & Lawler 2026

SXODC

S Nit=64314

Summer Solstice, midnight 8

Starlink
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https://theconversation.com/a-million-new-spacex-satellites-will-destroy-the-night-sky-for-everyone-on-earth-277938
https://theconversation.com/a-new-space-race-could-turn-our-atmosphere-into-a-crematorium-for-satellites-276366

More More More In space

Meta inks deal for solar power
at night, beamed from space

“CEO Marc Berte says you'll be

able to stare right into his satellite’s
beam with no ill effects” (!!!)

Tech Crunch
massive space mirrors has scientists

alarmed: 'From an astronomical
perspective, that's pretty catastrophic'

Space.com

Rush to put Al data centers in space poses
poorly understood dangers

Giant mirrors in space to reflect sunlight at

'é'ggt? No thank you, astronomers say Space mining is getting closer to becoming a

reality, and Canada could play a major role
CBC

Mongabay



https://techcrunch.com/2026/04/27/meta-inks-deal-for-solar-power-at-night-beamed-from-space/
https://news.mongabay.com/2026/03/rush-to-put-ai-data-centers-in-space-poses-poorly-understood-dangers/
https://www.space.com/space-exploration/satellites/this-companys-plan-to-launch-4-000-massive-space-mirrors-has-scientists-alarmed-from-an-astronomical-perspective-thats-pretty-catastrophic
https://www.cbc.ca/news/science/reflect-orbital-space-mirror-9.6947427
https://www.cbc.ca/news/science/space-mining-1.7012869

More More More In space

Meta inks deal for solar power

at night, beamed from space

. L “CEQO Marc Berte says you'll be
This compan, IS y - 4.000 says you Tech Crunch

able to stare right into his satellite’s
beam with no ill effects” (!!!)

massive space mii . S QCI‘ -

alarmed: 'From an astro..
perspective, that's pretty catas. UQ//

Space.com Rushto ’hp *ﬂnters In space poses
poorly unders. S/b A

Giant mirrors in space to reflect sunlight at

'é'ggt? No thank you, astronomers say Space mining is getting closer to becoming a

reality, and Canada could play a major role
CBC

Mongabay


https://techcrunch.com/2026/04/27/meta-inks-deal-for-solar-power-at-night-beamed-from-space/
https://news.mongabay.com/2026/03/rush-to-put-ai-data-centers-in-space-poses-poorly-understood-dangers/
https://www.space.com/space-exploration/satellites/this-companys-plan-to-launch-4-000-massive-space-mirrors-has-scientists-alarmed-from-an-astronomical-perspective-thats-pretty-catastrophic
https://www.cbc.ca/news/science/reflect-orbital-space-mirror-9.6947427
https://www.cbc.ca/news/science/space-mining-1.7012869

GenAl W|” Collapse and fall ‘The cost of compute is far beyond

OpenAl shuts down Sora app amid rising
concerns about deepfakes and consent
CBC

The real (economic) Al
apocalypse is nigh

Cory Doctorow

Thousands of CEOs admit Al

had no impact on employment

or productivity—and it has

economists resurrecting a

paradox from 40 years ago
Fortune

the costs of the emplovees’: Nvidia
executive says right now Al is
more expensive than paying

human workers
Fortune

Al is the money-losingest project the human
race has ever attempted. At $1.4 trillion and
counting, the Al companies and their
"frontier models" are so deep in the red that
| can't see any way that any of these firms

will survive Cory Doctorow

The Al Compute
Crunch Is Here (and
It’s Affecting the
Entire Economuy) 404 media


https://fortune.com/2026/04/28/nvidia-executive-cost-of-ai-is-greater-than-cost-of-employees/
https://doctorow.medium.com/https-pluralistic-net-2025-09-27-econopocalypse-subprime-intelligence-e9a06136d109
https://pluralistic.net/2026/04/27/analogs-and-analogies/
https://fortune.com/article/why-do-thousands-of-ceos-believe-ai-not-having-impact-productivity-employment-study/
https://www.404media.co/the-ai-compute-crunch-is-here-and-its-affecting-the-entire-economy/
https://www.cbc.ca/news/world/sora-openai-shut-down-9.7140872

Billionaires remain the biggest
environmental threat

Billionaires emit more carbon pollution in 90 minutes
than the average person does in a lifetime ..,

Tech Billionaires Want Christians to The Apocal}]gptlc
Believe in Al Delusmns t

For Peter Thiel and ]D Vance allies, the tech right is framing Al as a moral—even S l V ll El
divine—mission. 1 ICOD a ey lte

Mother Jones Current Affairs

Big Tech Billionaires Utopian Dreams Are Actually
ﬂys topian ”iyhtmargs Daily Beast


https://www.oxfam.org/en/press-releases/billionaires-emit-more-carbon-pollution-90-minutes-average-person-does-lifetime
https://www.motherjones.com/politics/2026/04/ai-religious-right-christianity-thiel-katherine-boyle-trae-stephens/
https://www.currentaffairs.org/news/2023/02/the-apocalyptic-delusions-of-the-silicon-valley-elite
https://www.thedailybeast.com/big-tech-billionaires-utopian-dreams-are-actually-dystopian-nightmares/

The fight is now local

Four councillors, including reeve, resign
from R.M. of Sherwood

Regina Leader-Post R.M. closes doors on public meeting in Regina as

Bell's plan for Al data centre is approved
Regina Leader-Post

Saskatchewan

_QUAD TOWN Sy

- ”"‘\\v - \i ] l \ \ worw sulhsaioews. @
ROV

Bell Canada to begin construction on Canada's .
largest AI data centre near Regina this spring T e

Telecom giant says the centre will generate $12 billion for Saskatchewan's economy, 80
permanent jobs

. CBC News


https://leaderpost.com/news/local-news/r-m-closes-doors-on-public-meeting-in-regina-as-bells-plan-for-ai-data-centre-is-approved
https://leaderpost.com/news/local-news/four-councillors-including-reeve-resign-from-r-m-of-sherwood
https://www.cbc.ca/news/canada/saskatchewan/ai-data-rm-of-sherwood-9.7130417

Voting Is good, but the damage Is done

Missouri town fires half its city Voters: in a Missouri tovyn ousted
council over data center deal every incumbent council member

over $6 billion data center plan
NPR

Politico

For Some City Councils, A Vote for Data
Centers Means Getting Voted Out

KSST Radio

Faced with surge of Al data centers, rural

towns speak Out Regina residents rally against proposed Al data
News Nation centre before RM of Sherwood council vote
CBC


https://www.politico.com/news/2026/04/13/missouri-city-council-data-center-00867259
https://www.ksstradio.com/2026/04/for-some-city-councils-a-vote-for-data-centers-means-getting-voted-out/
https://www.newsnationnow.com/business/tech/ai/rural-towns-speak-out-surge-data-centers/
https://www.kcur.org/politics-elections-and-government/2026-04-09/festus-missouri-data-center-election-city-council
https://www.cbc.ca/news/canada/saskatchewan/ai-data-centre-protest-regina-9.7169295

In 2021, Saskatchewan generated 24.9 terawatt-hours (TWh)
of electricity (Figure 1), which is approximately 4% of total
Canadian generation. Saskatchewan had an estimated
generating capacity of 4,602 megawatts (MW) in 2021.

25

24.9
= TWh
10
real-time electricity usage
5 W Natural Gas MW Coal & Coke
2005 2010

Total Generation

tn

2015 2020 2021 B Hydro = Wind
= Uranum ® Hydro M Biomass (0.4%) Solar (0.1%)
® Matural Gas u'Wind
Solar = Biomass / Geothermal W Petroleum (=0.1%)
® Petroleum m Coal & Coke

300MW. Canada Energy Regulator

How do we make sure they pay for electricity and water
use? How do we make sure they clean up? How do they
offset that CO,? (They won't)


https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/province-territory-energy-profiles/saskatchewan.html
https://app.electricitymaps.com/map/live/fifteen_minutes

What can individuals do?
* Be mindful of your technology usage.

e Teach others (your students!) how to use technology in the most
ethical way possible

 Talk to your elected officials at all levels of government

 Join groups! Form groups! Let’s do this!

* Turn off your screens. Go outside. Touch grass. Get out of the city.
Bring your friends and family.
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Fight the billionaires every way you can

Read books! Educate yourself! Teach everyone!

A CITY ON

MARS

CAN WE SETTLE SPACE, SHOULD WE SETTLE SPACE,

DANGERDUS

RELIGION

MARY-JANE
RUBENSTEIN

AND SILICON VALLEY’S

CRUSADE TO CONTROL

THE FATE OF HUMANITY

ADAM BECKER -

How To Fight
Big Tech’s Hype
and Create the
Future We Want

EMILY M.

BEHDER
&

ALEX
HARKA

Thank you to followers on Mastodon for article links and discussions!

Sam Lawler samantha.lawler@uregina.ca
@sundogplanets@mastodon.social

www.uregina.ca/~slb861

Bridged to BlueSky @sundogplanets.mastodon.social.ap.brid.gy
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