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Oceanography Expedition




History

In 2020, University of Manitoba researchers and other partners, including
Mushkegowuk Council, initiated the planning of an oceanographic study
of southern Hudson Bay and James Bay.

Newly available vessel (UM-Arctic Research Foundation) equipped for
scientific studies that could work in shallow waters — operated via UM-

Arctic Research Foundation agreement.




Purpose

A ship-based mission to
document baseline conditions
in James Bay and Southern
Hudson Bay

» Scientists know little about James

Bay, the southernmost extension of
the Arctic Ocean

* Most research about the bay was
done prior to the development of
hydroelectric projects in the 1970s

* What researchers do know is that

these marine and estuary ecosystems Pow g ugmaEu®yns
are unique




Timeline

2018-2019

Aug. 2020

Dec. 2020

Feb.2021

Regional leaders noted critical gaps in knowledge of
James Bay

UM researchers received ‘seed funding’ from Oceans
North and letters of support from Federal Government
and regional organizations

UM granted additional funding by National science
granting council (NSERC)

UM started planning the field campaigns in
consultation with regional organizations and
community leaders
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What we learned about regional research needs:

Desire to update knowledge (using modern tools) on circulation, productivity, river
influence in the bay and impact of damming, environmental change, invasive species

Need for baseline data for future Need to build understanding of impacts
planning and monitoring associated with of possible future climate-related

Indigenous-led marine conservation changes and developmentin the
initiatives watershed




Consultations with Leadership

Presentations to Chiefs and Councils o e

April 8, 2021: Moose Cree First Nation

April 16, 2021: Cree Nation of Chisasibi

May 31, 2021: Cree Nation of Eastmain

June 2, 2021: Cree Nation of Wemindji

June 14, 2021: Cree Nation of Waskaganish
July 14, 2021: Cree Nation of Whapmagoostui

Additional Emails and Posters

Fort Albany First Nation Weenusk First Nation
Attawapiskat First Sanikiluag NU
Nation

Kashechewan First

Nation

)
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Initiation of Qikiqtait Project (2022)

Additional funding from
Fisheries & Oceans Canada

Partnership with
Sanikiluaq Hunters and
Trappers Association and

Arctic Eider Society




Research Team

Varied year to year; 12-14 research team + 6-7 ship’s crew

University of Manitoba Université du Québec a Rimouski

University of Sherbrooke Université Laval

University of Alberta Fisheries and Oceans Canada

Phofo Ciedit: Carrie Gray







Life Onboard



COVID Impacts 2021

Expedition nearly cancelled & strict protocols enforced

* Negative COVID tests (3)
* No community visits
* No community members allowed to come onboard

Lawrence Martin, CJ Mundy, Zou
Zou Kuzyk in Moose Factory

MOU signing ceremony for NMCA
Photo Credit: Maude Durand FeaSi b| |.|ty Study (August 2021 )




Community
Participation
Onboard 2022

In 2022, Elder,
educator, and
Knowledge Keeper
Stella Koostachin
along with her son
David came
onboard for the
expedition.




Youth Engagement 2022

With support from the Wildlife Conservation Society
(WCS) Canada, Moose Cree First Nation youth came
onboard for an afternoon and overnight stay to get

hands-on experience when the ship anchored off Moose
Factory.




Sanikiluag Community Visit 2022




Weenusk First Nation Meet-up 2023

In 2023, researchers met with Weenusk First Nation
community members and land-based researchers when
the ship anchored offshore from the Winisk River.
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Scientific Objectives of the Research

Collect new data on the southern Hudson Bay and
James Bay marine ecosystems and learn how it is

interconnected with the nearby river systems
Physical Oceanography Moorings
Water Properties Carbon

Primary Production Invertebrates

Fish

Biodiversity Sediments

Microbiology Food Web




Where did the ship go?




What was measured and sampled?

Rosette water
sampler

Student Pascale
Bouchard in the
ship’s lab

Water samples were collected
from the top to the bottom of the
water column using a device
called a ‘rosette’, which has
bottles mounted on a frame. They
are operated electronically so they
close at a specified depth.

The water collected from the
rosette was filtered in the lab on
board the ship.

Some properties like salinity,
temperature, turbidity, and
dissolved oxygen contentwere
measured right away using
sensors.




What was measured and sampled?

Samples of the sediment from the
bottom (seabed) were collected
using various coring devices.

Some of the sediment was sorted
to identify the kinds of animals
that were living there (clams,
worms, etc.)

Some of the sediment was placed
in containers to be analyzed in
labs for properties like carbon
content.

Sediment core samples are also
being examined to determine
whether they contain a record of
environmental change.




What was measured
and sampled?

The research team used nets to catch
small plants and animals at the base
of the food web (shrimp, krill, small
fish).

These were sorted and packaged to
be identified and measured.

These samples will help update
knowledge about carbon cycling,
benthic biodiversity, and productivity
of the marine food web.




Instruments and Methods

Ocean moorings were also put outto measure water

They consisted of
floats, longlines
containing various
sensors,and then
heavy weights on the
bottom.

Smaller versions
were also deployed
near river mouths.




Results to
o]

Presented
Today

Circulation and productivity
Carbon system

Microbial community

Food web

Belugas



Thank you to all Partners and Funders
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Thanks also to the larger team that
made the project and this event

possible

University of Manitoba — Riddell Faculty
Arctic Research Foundation

Fisheries and Oceans Canada

Parks Canada

Natural Sciences and Engineering Research Council (NSERC)
Canadian Foundation for Innovation (CFl)

ArcticNet

Oceans North

Wildlands League

Wildlife Conservation Society (WCS) Canada

Mushkegowuk Council

Eeyou Marine Region

/é\nd“all our community partners across southern Hudson Bay and James
ay!!




James Bay and Southern Hudson Bay Expeditions
RV William Kennedy 2021-2023

Biological Oceanography (Students: P. Bouchard, M. Guillaume, E.
Jones, F. Ahmed)
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Arctic coastal zone food web

walrus polar bear
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How we measured it
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Currents

Expected:

o Strong northward surface flow along north-east James Bay in summer-fall and lower southward flow
at depth (estuarine circulation)

Unexpected:
o Strong westward flow in winter-spring (likely forced by La Grande diversion)
o Currents were much more variable than expected
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Light

2022

Expected

o Light limitation in James Bay —
Euphotic depth is <15 min
south and eastern James Bay
Increasing to >25 m in
northwestern James Bay and
around Qikiqtait (Belcher
Islands)

Euphotic depth at 1% PAR

58°N

56°N

54°N

52°N

50°N ¢

s Ocean Data View

84°W 80°W 76°
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Nutrients

Expected
o nitrate limited system

Unexpected

o Nitrate:phosphate ratio
decreases from Hudson Bay
(CMO-A near Churchill) to
north James Bay (N) to south
James Bay (S) — appears to
influence downstream in
Qikigtait

NO, : PO, Ratio

2022: Below 25m

ns

CMO-A



Mixing and phytoplankton

o High Chl a near riverine input, but
decreases to < 3 ug ' throughout

offshore James Bay

o Limited advection of Hudson Bay

waters into James Bay
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Mixing and phytoplankton NP RN e T
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Primary production

New Information
56°N +

o Low overall phytoplankton

. . c 2d 1 57°N
production in James Bay "‘.9 1:;
P_P threshold
Averaged 288 + 96 mg C m2 d-' ® 20 . o
. 400 o mng'Zd'1
. 500 o ® 250
. 3500 : 500
o Significantly greater P_P threshold o @
phytoplankton production in 1222

Qikiqtait -
Averaged 407 + 228 mg C m2 d-*
Maximum 846 mg C m=2 d-

Outlier >3600 mg C m2 d-!

54°N

82°W

82°W 80°W



Primary production

Chlorophyll a (ug/l)

8.00
7.00
6.00
5.00
4.00
Deployment
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0.00
2021/07/23 00:00:00

2021/10/31 00:00:00

2022/02/08 00:00:00

2022/05/19 00:00:00

Retrieval

2022/08/27 00:00:00



Primary production

NEP 2021 + 2022

55°N

New Information
o James Bay is net
heterotrophic - Surface net

ecosystem production is <0
umol O I hr

NEP pmol Oy/L/hour

53°N

52°N




Conclusions

Circulation does not follow exactly as expected with tidal mixing playing an
important role in certain regions as well as winter flow of the La Grande River

system

James Bay phytoplankton is light and nutrient limited, net heterotrophic with
relatively low production — food web is likely more dependent on terrestrial

organic matter

Mixing around Qikiqtait (Belcher Islands) enhances local phytoplankton
blooms — food web is dependent on marine production

Future Research Suggestions

More moorings required to better understand oceanographic circulation and
improve modelling tools that can help project future state of the system

James Bay sea ice studies in winter-spring could add new information on the
system

Better quantification of terrestrial organic matter and its contribution to the
food web



CO, and Ocean Acidification in
Southern Hudson Bay and James Bay

Nicholas Decker, D. Capelle, Z. Kuzyk, T. Papakyriakou, K.
Yezhova, and K. Brown
University of Manitoba

Centre for Earth Observation Science (CEOS)

ggszson Bay and James Bay Expedition Results Presentation — Ottawa, Feb 26,
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Climate Change and

. 1 Atmospheric CO, concentration
C a rb O n - D I OXI d e (COz) 420 ppm | Data: Scripps/NOAi-GML
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* Since ~1750, atmospheric CO, 60 |
has increased steadily
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L,

Hudson
Bay

Hudson Bay &
James Bay

e Cold, fresh water and river runoff make

the Arctic Ocean naturally sensitive to %/I
Ocean Acidification £ %/ | o
* No previous studies of dissolved CO, 2 :
Gfande p

and Acidification in James Bay ) A, s )
* We do know Hudson Bay = high CO, and \;f:\’/~ "\ Easirmain River

Ocean Acidification stress N7
N\
0 250 500 1,000 Kilometefsgke
I R T O M 2l e W
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Ocean Acidification:

CO, Time Series in the North Pacific
‘The Other COZ Pro blem, 425 —— Mauna Loa Atnfospherlc CO, (ppm) 8.30

ALOHA seawater pC02 insitu (patm)
—— ALOHA seawater insitu 3 f

400+ 8.2

* Oceans absorb CO, from - 20
atmosphere

* Surface ocean pH ¥ by 30% | S 350 8.15

* Marine organism growth and
reproduction may be
Impacted S0

3254 8.10

 Rivers can also raise ocean
COZ 275 [ I I I I I | 8.00

1958 1967 1976 1985 Yearl 994 2003 2012 2021
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R/V William
Kennedy Cruises

58°N ¢y |

* August of 2021, 2022, and 2023 | =

* Data collection:
* Dissolved CO,
* ocean acidification index - Qg

54°N

* When Q,; <1 =shells can dissolve

52°N

90°W 85°'w 80°w
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What did we
Learn?

James Bay and South Hudson Bay :
high CO, concentrations
acidification levels could stress

organisms

Link to river runoff and land-carbon 2 LY Eaarhain River
‘QC A
Q\\ \
. Ay <
Not all rivers the same Hudson Bay Lowlands [ ¢ s //<
0 250 500 1,000 Kilometseiﬂﬁ)’fﬁ
I T N A I o 5 T HAHS
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Surface Water CO,,

* High CO, in James Bay, near rivers
* water releasing CO, to atmosphere

Fisheries and Oceans
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State of Acidification, James Bay

Q Aragonite

- 11.25
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Ocean Data View

* O, <1 almost everywhere
* Lowest near Moose River
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State of Acidification, Belcher Islands
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What’s Next?

Does James Bay use land-carbon
from rivers?

Seasonal differences?
Animal/organism sensitivity to
current and future acidification

. V' \\
(connection to land/atmosphere)? 4 I\ Eastain Rver
A b
et /// <
Hudson Bay Lowlands Q§
0 250 500 1,000 Kilometefrsgke
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Y O O O I 1 T e
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Summary and
Acknowledgements

e Baseline state of ocean acidification

* Hudson Bay and James Bay are a
narbinger of Arctic change

e Future work
e Land —sea continuum
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Observed controls on
Carbonate System

* Objective 1:

* Surface Water CO, dominantly
controlled by water temperature

* Other factors play important roles

6001r=0.83 P d
R?=0.69
rmse =44 patmc
500N = 22008
400 1
) (BaySys)
200 - 2023
0 5 10 15

Water Temperature (°C)
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Observed controls on
Carbonate System

* Objective 1:

* Surface Water CO, dominantly
controlled by water temperature

* Other factors play important roles

* Objective 2:
e State of acidification

e Carbonate mineral saturation
controlled by meteoric water
addition

—_ —_
o an

O
o

Saturation State (Q) of Aragonite

Latitiude
| Sicgaye Saturated: I 58
< ._a. Undersaturated
O O‘“' ®e ®
St 54
U'. .{0 . ® o
° oot ' 52
¢ 8

0.0-

000 025 050 0.75

1.00
Fraction of Meteoric Water
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Observed controls on :
Carbonate System 2000 ,}
K . S Latitiude
E ’ ® .‘3.5.0 .. I o8
* Objective 1: ; 1500 - e 56
* Surface Water CO, dominantly = .
controlled by water temperature £ Moose River ¢ 54
* Other factors play important roles % | o i
. . ° 7 ‘ 52
* Objective 2: = 1000
* State of acidification e Eastmain Ri
 Carbonate mineral saturation .af At et

controlled by meteoric water addition
* Water source plays an important role

0.00 025 050 075 1.00
Fraction of Meteoric Water
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Microbial Plankton in
Southern Hudson Bay
and James Bay

 Eric Collins

e Zakhar Kazmiruk




Background

e Southern Hudson Bay and James Bay
support diverse plankton

e Climate change is altering freshwater
discharge, sea ice dynamics, and
thermal regimes — with unknown
consequences for plankton and the food
webs they support

* Most microbes are harmless degraders
but the can have big impacts

e Microbes are important for both the
release and degradation of greenhouse
gasses

e Certain microbes can cause Harmful
Algae Blooms that release toxins

August 52023



Objectives

e Goal: Describe plankton community
structure and identify environmental drivers

* \Water samples collected Aug 2022 (n=38) | Sunlight
and Aug 2023 (n=34) aboard M/V William ) )
Kennedy

¢ 16S (bacteria) and 18S (eukaryotic) rRNA

£ —

amplicon sequencing provides a ngedz;,
comprehensive view of microbial diversity tariiory Consumer

Phytoplanktons

Diatoms, Dinoflagellates,
Green algae

Producer
—"__‘- 5
B
‘/}\:‘ -
Z . b

Zooplanktons
Secondary Consumer Shrimp

'\/ Primary Consumer

)

Arctic Cod

7

1 Scivace facks




Dissolved
Organic
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Microbial loop
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We Found Five Distinct Plankton Communities

e Detected over
1000 species of
plankton

e |[dentified 5
significant clusters
segregated by
area, depth, and
year

e James Bay
clusters form a
distinct group
from Hudson Bay
clusters

species

Bioindicators & cosmopolitans I Temp Sal Fluo CDOM BA

Most abundant of the above | |11 i (°C) (mg/m®) (mg/m?®) [1/m]

A i E T

Bottom
Waters

Coasts/
Rivers

James
Bay
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Communities Were Specific to Each Place

e Belcher Islands
communities different

between 2022 and 202 3gllEELly Year 2022 Year 2023
| 792 N ,

» Bay .
¢ Transition between =

Southern and Northern

James Bay Bott
otiom

e Transition between Waters
James Bay and Belcher
Islands

Coasts/
Rivers

* Transition between James
Belcher Islands and Bay 260 km
Hudson Bay




Temperature and Salinity Are Important Qualities

e Strong temperature— Yoar
3 F g 92023
salinity gradient Coasts/ et
separates clusters Rivers Hudson ® oHB
e Large community 3 o  oBizs
transition at a salinity £ -
©
of 25 2 7y
E’ ® nJB
: ® sJB
o Largg community 0o Bottom Depth [m]
transition between o ~ Waters, !
surface and deep 20
© ® 40
waters - 7

25

Salinity



Cyanobacteria Species Distribution

e These are harmless
species that don’t
cause Harmful Algae

Blooms Relative abundance
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e Large community
transition at a salinity
of 25

Latitude [deg]
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Cyanobacteria

© Synechococcus CC9902 (ASV_17)
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Conclusions

What We Learned:

e Five distinct plankton communities identified
across southern HB and JB

e Salinity and temperature are the primary
environmental drivers, reflecting the freshwater—
marine gradient

e River-influenced waters harbor unique
freshwater-associated taxa absent elsewhere

Future Research:

e Interannual shifts observed around Belcher
Islands (2022 vs 2023 communities differ
markedly)

e Most variability remains unexplained —
biological interactions, nutrients, and sea ice
history likely contribute

Dissolved
Organic

Microbial loop




Algae and other tiny organisms
live on and in the sea ice, forming
the basis of the food chain.

... diatoms

ARCTIC

gl sretic cod FOOD CHAIN

copepods
1
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Optical Properties: CDOM and Fluorescence

Year

* River-influenced ®2022
clusters (MR, cHB, o0z
sJB) have highest . oBi22
CDOM (10-100 eBI23

mg/m3) ® dBI

»

e 2023 Belcher Islands
(WwBI123, eBI23, cHB)
showed elevated
fluorescence

e cHB and sJB have
highest beam
attenuation — turbid,
productive waters

e Positive CDOM-
fluorescence
relationship across all
clusters
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Plankton Diversity and Community Composition
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B Cyanobacteriota [l Bacteroidota B Planctomycetota
. a-Proteobacteria . Verrucomicrobiota . Thermodesulfobacteriota
B y-Proteobacteria [l Actinomycetota [l Archaea

e Eukaryotic diversity varies
by geography, not broad
gradients

— wBI23 > eBI23; nJB > sJB
(>2x and >1.5x median
Shannon)

e Prokaryotic diversity
increases toward coast (p =
—-0.47 with distance)

* Dinoflagellates dominate
offshore/deep (45-59%);
Chlorophyta peak in sJB
(33%)

e Proteobacteria prevalent in
HB (49-60%);
Actinomycetota dominantin
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Environmental Drivers (db-RDA)

e Model explains 34% of
total variance (adj. R?)

e dbRDA1 (17.5%):
Temperature vs. salinity —
separates JB from HB

e dbRDA2 (8.1%): Distance
to coast — separates
offshore oHB

* MR strongly associated
with low salinity

* nJB<sJB and
wBIl123<eBI23 overlap —
unmeasured drivers at play

e cHB transitional between
JB and BI23 communities
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Distance?o coast

-1 0
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Zooplankton 2021

North

N species= 16
Total biomass = 44.55 mg/m?3

® 2021
® 2021-2022
® 2022
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Kilometers

N species=16
Total biomass = 74.97 mg/m?3



Zooplankton 2022

North

N species = 26
Total biomass = 92.15 mg/m?3
® 2021

® 2021-2022
® 2022 Kilometers

N species =25
Total biomass = 119.27 mg/m?3



Fish 2021

North

N species =4

2021
2021-2022
2022
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Fish 2022

North

N species=6

® 2021
® 2021-2022
® 2022
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2023 FISH, BENTHOS & ZOOPLANKTC
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Fish 2023

North
East
%12 0 gr g
BI-09%5; g
N species =21
Total biomass = 92.33 mg/m?
81-07
B1-
South YL BI-06
¥81-04
81-16
¥BI-17
uuuuuuuuuuu : N species =6
| Total biomass =11.31 mg/m?

N species =9
Total biomass = 259.36 mg/m?



Invertebrates 2023

%12 0 gr g
N species =51
Total biomass = 362.53 mg/m?
South .
BI-M2
*B1-04
¥BI-16

¥BI-17

N species =49
Total biomass = 1391.14 mg/m?2

0 25 50 100 Kilom
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N species =53
Total biomass = 336.25 mg/m?



Zooplankton 2023

North

N species =16

Total biomass = 140.61 mg/m?3

South

N species = 20
Total biomass = 45.67 mg/m3

951-
%12 0 gr g

'51-09,81_08

¥B1-M2

¥BI1-04
¥BI-16

¥B1-07

¥BI-06

¥BI-17

0 25 50
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N species =8
Total biomass =123.15 mg/m?3



Stomach contents

Thysanoeassa Triglops murrayi Pandalus montagui
/}\ - —— Hexanauplia
Vi 3 |
y‘\‘,'(" '3 x

g

Myoxocephalus

Myoxocephalus scorpius

‘ Gymnocanthus pistilliger

pius ¢ Pylaiella sp. Dictyosiphonfoeniculaceus
< N 3 ,,'\‘/

Pandalus montagui
N

us droebachiensis

Spirontocaris 1
o :yas coarctatus
o

Lum penus lampretaeformis

Leptagonus decagonus



What did we learn?

* Annual variation observed in zooplankton
biomass in James Bay

* Fish and zooplankton diversity differs between
James Bay and southern Hudson Bay

* Fish and invertebrates are using more ice algae
north of the islands

What’s next?

* Continue studying how changing ice and
environmental conditions affect the food webs
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Hudson
Bay

The James Bay beluga were declared as its
own, separating from the western Hudson
Bay population.

The new population structure was officially
accepted by The Committee on the Status of
Endangered Wildlife in Canada, and renamed in
November 2020.

.... observed that these beluga were NOT migrating



Attached to the mooring is a
hydrophone, which functions as
an underwater microphone

MOORING belugas can vocalize

betwwen 0 and 120 kHz

Also attached can be environmental
sensors to understand the surrounding
environment such as salinity




Determining the year-round presence of the James Bay
beluga whale population through click detections

OBJECTIVES

2021-22

Determine the year round presence of beluga using click
vocalizations.

Attawa

Examine the effects of sea ice concentration, sea surface
temperature and salinity on presence.



to understand presence per day we calculated:
daily proportion of presence

1.Takes all recording hours in the day (should be 24)

2.Count the number of hours that had beluga present

3.Proportion of presence = # of hrs with vocals /
total hours recorded

=0.283 = 58.3% presence
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Proportion of Presence (%)
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Proportion of Presence (%)
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/ \ = 100

Sea ice freeze-up - positive effect
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e Less beluga click activity but this can be
due to location, distance from beluga etc.

JB-M2 2021-22 e Based on past DFO surveys, the
population in summer months is typically
around Akimiski Island

e Vocalizations drop significantly from
November to May

B-H  2022-23

e Higher click presence compared to North,
especially in ice covered months
s e An area where the population may be able
to overwinter
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— Based on a sea ice analysis, distinct
movement patterns were observed

specifically along the eastern coast of the Bay
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March 27, 2023 April 3, 2023 April 10, 2023 03

57°N

56°N

55°N

54°N

53°N

52°N

As it freezes back over, presence A week after the freeze over
Increased at hydrophone location occured, presence grew even
slightly more

Presence slightly lower when a
lower ice concentration north



December 27, 2021 January 3, 2022

0.0
57°N
0.3
2.0
3.0
56°N 0
T 50
55°N
54°N
53°N At the northern location, there is very little vocal
activity even with ice concentrations flucuating
52°N
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S53°N

June 6, 2022
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Notably, at the northern mooring there is a strong

visual as sea ice continues to melt, presence

increases quickly
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Comparing foraging and communicative calls of beluga in
southeastern James Bay during ice freeze up and ice cover

OBJECTIVES

Determine the different call types in the associated
sound files. What is effecting the total number of calls
in freeze up and ice covered months.

JB-H

2022-23

Determine a foraging index for each month.



Click Trains Buzz Whistle Broadband
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Rapid series of broadband These clicks are more rapid Type of communicative call, Pulsed calls consist of
clicks. Usually occurs at above and have a short interclick typically having a narrowband a series of rapid
human hearing range. Used for interval compared to the body (small frequency), creating a pulses, having a more

navigating through ice or of the click train. Most unique, contour shape both broadband range

finding prey instances it is following a click ascending and descending.

train and indicates feeding.
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Line with dots show the weekly
foraging Index with the value on
secondary y axis
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Foraging Index = Foraging Positive Minute x 100 / Detection Positive Minutes

During periods of acoustic presence, foraging buzzes were detected in:

December EdLYA

January ~10%

S




What did we learn?

e Beluga presence year -round however areas of the Bay may be used based on
seasonality

o Offshore feeding during winter is occurring - based on our foraging indey, it is occurring
more in an ice-freeze up regime

e Rivers are an important and unique feature potentially providing enough terrestrial
output and/or anadromous fish to support beluga

e Climate change context: Understanding beluga use now creates a baseline for
detecting future changes in ice, temperature, and habitat suitability
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What’'s next - future suggestions

e To better understand more defined movements, we should consider using hydrophones in an
array
o Using triangulation/ localization gives us the ability to understand the movement of
beluga

 New locations for hydrophones - rivers, coastal - this would give us a better indication of prey
distribution



What’'s next - future suggestions

e To better understand more defined movements, we should consider using hydrophones in an
array
o Using triangulation/ localization gives us the ability to understand the movement of
beluga

 New locations for hydrophones - rivers, coastal - this would give us a better indication of prey
distribution

#Consume ~ 9 -15 kg per day
»Iast survey estimate 16 000 beluga

# ~140-240 metric tons of food every single day
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