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SHEARWATER (GENUS PUFFINLIS) BIRD DIE-OFF

SEPTEMEER 6, 2019

Shearwater (genus
Puffinus) Bird Die-off

Unalaska, Alaska, United States
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Eighteen dead shearwaters (genus FPuffinus) have washed ashore at
Humpy Cove. Additional birds were observed by other community
members at Wide Bay and Morris Cove

Observation by Shayla Shaishnikoff:

Environmental staff of the Qawalangin Tribe of Unalaska investigated reports of a
bird die-off at Humpy Cove on August 28, 2019. Upon arrival and inspection of
approximately 1/4 mile stretch of beach, we identified and counted 18 dead
shearwater birds that seem to have washed ashore. Other tribal members also

reported finding dead shearwaters at Wide Bay and Morris Cove

¥ Follow | =4 My Maps (2 Share W Add Comment  # Edit

Shayla Shaishnikoff
Unalaska Alaska, United States

Lead Intern Environmental Department
Qawalangin Tribe of Unalaska

2 Send Message

Hillary Burgess

Seattle Washingion, United States
Science Coordinator
Coastal Observation & Seabird Survey Team [COASST)

Kathy Kuletz
Anchorage Alaska, United States

Seabird Coordinator

U.8. Fish and Wildlife Service

2 Send Message

Mass Die-off of Shearwaters (genus
Ardenna)

Egegik, Alaska, United States
JUL 30, 2019
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What is LEO Network and how does it work?

How is it being applied to address concerns about environmental change?




LEO Network was developed by the Alaska Tribal Health
System beginning in 2012 as a strategy for gathering and
sharing information about climate and other drivers of
environmental change.

e Primary goal is to share knowledge

e Secondary to help answer questions and connect with resources
e Content is observational, not structured monitoring

e Takes holistic rather then topic specific approach

e Based on a social media (member owner) model

Welcomes different knowledge systems

Multi-lingual including indigenous languages

e User driven and user friendly



How do people use LEO?

Community Members — As a platform for
sharing observations about significant
environmental change, as witnessed by specific
events. A way to raise awareness about
pressing concerns and to connect with topic
experts to receive technical support.

Public Health - A communication tool for
engaging with communities, staying informed
about emerging priorities and providing
environmental health consultations.

Researchers and Agencies - a surveillance system
for receiving local updates on emerging issues, for
identifying experts and research partners, for
learning about local change and vulnerabilities,
and for providing event specific consultations.
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How do people use LEO?

Community Members — As a platform for
sharing observations about significant
environmental change, as witnessed by specific
events. A way to raise awareness about
pressing concerns and to connect with topic
experts to receive technical support.

Public Health - A communication tool for
engaging with communities, staying informed
about emerging priorities and providing
environmental health consultations.

Researchers and Agencies - a surveillance system
for receiving local updates on emerging issues,
and priorities, for identifying experts and
research partners, for learning about local
change and vulnerabilities, and for providing
event specific consultations.




Terry Chapin

Fairbanks Alkacka United States
Institute of Arctic Biology
UAF, University of Alaska Fairbanks

Adnanne Chnstensen
Anchorage Alaska United States
Native Village of Chenega

Joshua Cohen

Metlakatla Alaska United States
Wildlife Biologist Wildlife, Fisheries, Education
Metlakatla Fish and Wildlife

Helen Cold

Ester Alaska United States
Graduate Student Researcher Biology and Wildlife
UAF, University of Alaska Fairbanks

Rebecca Colvin
Anchorage Alaska United States

Program Coordinator Solid Waste Program
Alaska Department of Environmental Conservation - ADEC

Fred Corey

Presque Isle Maine United States
Environmental Health Director Environmental
Aroostook Band of Micmacs

Opik Ahkinga

Diomede Alazka United States
Environmental Coordinator DIO IGAP
Native Village of Diomede

Anne-Marie Albrecht

Wendlingen am Meckar Baden-Wirttemberg Germany
M.sc. Flood risk management {flash flood)
Regierungsprasidium Tubingen
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Communities by Month
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LEO Communities in Canada

£ Qptions

Name

Victoria, British Columbia
Vancouver, British Columbia
Yellowknife, Marthwest Territories
Calgary, Alberta

Prince George, British Columbia
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Observations/Articles by Month (Cumulative)
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ANCHORAGE DAILY NEWS AlaskaNews  Alaskalife Politics  Opinions  Sports

Local | Anchorage ‘ 38°F Subscribe Obituaries e-Edition Sponsored Content Real Estate/Open
mpfcak.com . P
0 g Flu Season is Approaching
Medical m Park We have flu shots available for 6 months and older.
v Family Care, Inc. Make your appointment now.
E ] . [ ]
Barrow's eroding coastline reveals human bones
t # Author: Kamala Kelkar © Updated: September 28, 2016 # Published October 4, 2015
©
As Arctic Ocean waves from summer and fall storms eat away at Barrow's bluffs, they take land from the
in living -- and sometimes they expose the dead.
3 Last month, local archaeologist Anne Jensen anchored herself to two firefighters and rappelled down a
a mound being eroded by those waves. She found bones and the remains of a collapsed underground

house about to break free from the dirt.

[

Subscribe now and get your first month for only $1.99!
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Your Own Observation

Have you observed an unusual environmental or |
climate event in your area? Please share it with i :
us. :
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Has your local news media reported on an
unusual environmental or climate event? Please
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SUBMIT ARTICLE

Has an unusual environmental or climate event been coverad in your local news? Please share it with us.

Please provide a link to the news story



SUBMIT ARTICLE

Has an unusual environmental or climate event been covered in your local news? Please share it with us.

Please provide a link to the news story

https:/Aww adn com/alaska-news/article/barrows-eroding-coastline-spits-out-human-bones/2015/10/05/
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sUBMIT NEWS ARTICLE

Thank you for submitting a news article to the LEO Network. Please review and edit this information before submitting
to LEO.

&1 https://www adn_com/alaska-news/article/barrows-eroding-coastline-spits-out-human-bones/2015/10/05/

= BB Anchorage Daily News
Barrow's eroding coastline reveals human
bones

Publication

Anchorage Daily News

Author

Kamala Kelkar

Publication Date

10/05/2015
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SUBMIT OESERVATION ﬁ

What's your headline?

This will be the title of your post

1110372019



SUBMIT OESERVATION

What's your headline?

This will be the title of your post

Dozens of sick and dying caribou

1110372019
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SUBMIT OBSERVATION

€< Dozens of sick and dying caribou

Please describe your observation
Why is it unusual or significant?

My brother and | were traveling to our hunting camp. The weather was very warm for November and with the river open and the water higher
then normal. We were twenty miles up just east of our hunting camp when we came across about twenty caribou lying on the ground. .



JEMIT OBESERVATION a

{

Add photos or files to support your observation

=+ Add



UEMIT OBSERVATION

€ Dozens of sick and dying caribou

Add photos or files to support your observation

== Add

the-last-caribou.jpg
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£ Set Location

Q@ Your Current Location
< Near You

Q search for Place

# Enter Coordinates

X Current Center of Map

X Clear Location




JEMIT OBSERVATION

€ Dozens of sick and dying caribou

Where did you make your observation?

€ Set Location

Nationa! Park
@ Mapbox © OpenStrectMap Improve this map

specify place name...
67.92101125483218.-162.806396484375 General Area v



Please help us categorize your observation

Natural Environment

What aspects of the natural environment are relevant to this post? Choose all that apply.
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Unusual or Unexpected Event

Why is this post unusual or unexpected? What about this event deviates from the norm?
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Please help us categorize your observation

Impact on Human Environment

How has the human environment been impacted by the event described in this post?
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SUBMIT OBSERVATION E

€ Dozens of sick and dying caribou

Ready to submit your observation

Thank you for contributing to the LEO Network.

+ Submit to LEO
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Victoria Kotongan

Unalakieet 2lzska, United States

Native Village of Unalakleet
Environmental Specialist

% Send a Message to Victoria Kotongan

| 1
¢ Following

)

Contributions @ view on Map

e |nalakleet River Goes Out Early
ESmSm S Unalakleet, Alaska, United States
APR 27, 2016

+ My Maps

il Good Year for Ptarmigan (Lagopus lagopus)
® Unalakleet, Alaska, United States

DEC 30, 2015
4+ My Maps
Spring River lce Change
% Unalakleet, Alaska, United States
MAY 26, 2015
+ My Maps

t,, ":'*".' Worms Splendidofilaria pectoralis in Grouse and

g el Ptarmigan
e Unalaklest, Alaska, United States
OCT 7, 2012 + Ny Maps

Caroline Van Hemert
Anchorage Alasks, United States
Research Wildlife Biologist

4 US Geological Survey - USGS

Todd O'Hara

Fairbanks aiaska, United States
UAF, University of Alaska Fairbanks




Victoria writes: On Saturday the 6th and Sunday
the 7th | went grouse hunting up along the road
to the White Alice site. On Saturday | shot 6
spruce grouse and 2 ptarmigan. When | was
cleaning the first grouse | ripped open the breast
and there were worms squiggling around on top
of the breast meat. Three of the six grouse had
these long skinny white worms on the meat.



Victoria writes: On Saturday the 6th and Sunday
the 7th | went grouse hunting up along the road
to the White Alice site. On Saturday | shot 6
spruce grouse and 2 ptarmigan. When | was
cleaning the first grouse | ripped open the breast
and there were worms squiggling around on top
of the breast meat. Three of the six grouse had
these long skinny white worms on the meat.

Todd writes: Today we necropsied seven birds.
Three of 7 had the subcutaneous parasites that
were of interest to Sissy and these were
collected and placed in 10% buffered formalin. In
addition, the gastrointestinal system was
collected and placed in 10% buffered formalin.
These we will let fix for about 7 days. After that
we will place them in a small amount of water
for shipping to Colorado State University where
Dr. Ballweber's team will work on them.



WORMS SFLENDMDOFILARES FECTORALIS IN GROUSE AND PTARMIGAN

OCTOBER T, 2012

Worms Splendidofilaria
pectoralis in Grouse and
Ptarmigan

Unalzklest Alaka, Tinited States

Homea
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200 mi |

Species of nemafode Splendidoflana pectoraliz has been described in
bive grouse (Dendragapus obecurus palidus) in British Columbia, but

never s far north and west as Uinalakiest.

Observation: On Satwrday the Gth and Sunday the Tth | went grouse hunting up along
the read to the White Alice site. On Saturday | shot 8 spruce grouse and 2 ptarmigan.
Vhen | was cleaning the first grouse | ripped open the breast and there wers waorms
squiggling arcund on top of the breast meat. Three of the six grouse had these long
skinny whits warms on the meat. On Sunday the Tth sl four of the grouse had worms on
or in the meat. Two had worms coming cut of the meat instead of just being coiled on top
of the rmeat. | lowe hunting and eating grouse. It's a food scurce of the community. | am
concemed about the health of the birds and the safiety of the meat for foed. Victona
Kiotogan

LED says: WWe are currently working with Victoria, ADFG and UAF Wildlife Todoology
Lab and athers to help identdfy the type of worm, and we are surveying other members of
the LEQ nebwork for any additional information on this type of event. \fictoria has been in
contact with Richard Merizon, ADFG. Mr. Menzon ststed in an email to Victoria, ] have
checked with our state weterinarian on your photos. The worms in the pheotos are some
kind of filaroid, transmitted bird to bird by a biting arthropod via microscopic larvae.
Hurnans are not suscepiible (the worm itself is not infectiows o anything, bird or human).
The presence of the parasite does not affect the edibiity of the bird.” \fictoria is sending
the frozen birds to the Wildlife Toxicology Lab at UAF for necropsy and the worms will be
removed and send to Colorado State University for identification. M. Brubaker

UAF Wildlife Pathology Lab Consult Dr. Todd O'Hara wates: We have completed step
1 of the grouse parasite investigation. Today we necropsied seven birds. Thres of T had

Frfollw | 4 MyMaps EShare  WAQd Comment  # Edit
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Kiotongan, Victoria, Todd O'Hara and Camline Van Hemert. 2012, Worms
Splendidofilaria pectoralis in Growse and Ptarmigan. LEQ Network (lzonetwork.org).
Aocessed § Movember 2018

: Bering Strait
JAN 1, 2012
77 Observations
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@Wlldllfe health in a rapidly changing North: focus
on avian dlsease

Wan Hemest, C.,
Cimate-rela=d Erwr-:-rmenal changes have increasingly been linked to emerging
infectious disesses in wildlife. The Arctic is facang a major ecological transitien that
is expected to substantially affect animal and human health. Changes in the
phenology or environmental conditions that result from cimate warming may
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Eroding bluff threatens road
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20 JUL 20
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| Thawing and Eroding Tralil

Golovin, Alaska, United States
26 SEP 2012
Permafrost thaw is causing trail in Golovin to erode. 4 Iy Maps

‘Pretty unnerving': Eroding cliff creeps closer to popular
trail at Point Woronzof

Susitna, Alaska, United States
27 MAY 2019

ty park staff have set up barriers in hopes of encouraging passersby to stay far away. Potential
fixes could include putting up a wall and relocating the bike path or road

Anchorage Daily News + My Maps

Erosion and Weird Growth on Tundra

Kotlik, Alaska. United States

20 AUG 2019

An unidentified fungus is growing along the eroding coastal bank. + Iy Maps
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Eroding bluff threatens community transportation accass o My Mhers

Thawing and Eroding Trail
Galovin, Alaska, United States

26 SEP 2012

Pemafrost thaw is causing trail in Golovin to erede. o+ Iy Mo

‘Pretty unnerving': Eroding cliff creeps closer to popular

trail at Point Woronzof

Susitna, Alaska, Tnitad States

27 BAAY 2013

City park staff hawe s=t up barriers in hopes of encowraging passersby to stay far away. Potential
fixes could include putting wp 3 wall and relocating the bike path or road

u Anchorage Daly News + My Meps

Erosion and Weird Growth on Tundra
Eotlik, Alz=ka Tnited States

20 ALE 2018

An unidentified fungus is growing slong the eroding coastal bank. o+ My Mo

At Herschel Island, history is eroding

Herschel Island, Yokon Territory, Canada

27 JAN 2017

Herschel |sland has seen a lot of people come and go. The Inuvaluit have used the place, known

as Qikigtaruk in Inuvialuktun, for at least 1,000 years.

} fukon Mews &+ My heps

Easter Island Is Eroding

Easter Island, Chile

15 MAR 2018

Rising ocean levels are causing waves to break on the statues and platforms built a thousand
years 3go. The island risks losing its cultural heritage. Again.
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Thawing and Eroding Trail
Galovin, Alaska, United States

26 SEP 2012

Pemafrost thaw is causing trail in Golovin to erede. o+ Iy Mo

‘Pretty unnerving': Eroding cliff creeps closer to popular

trail at Point Woronzof

Susitna, Alaska, Tnitad States

27 BAAY 2013

City park staff hawe s=t up barriers in hopes of encowraging passersby to stay far away. Potential
fixes could include putting wp 3 wall and relocating the bike path or road

u Anchorage Daly News + My Meps

Erosion and Weird Growth on Tundra
Eotlik, Alz=ka Tnited States

20 ALE 2018

An unidentified fungus is growing slong the eroding coastal bank. o+ My Mo

At Herschel Island, history is eroding

Herschel Island, Yokon Territory, Canada

27 JAN 2017

Herschel |sland has seen a lot of people come and go. The Inuvaluit have used the place, known

as Qikigtaruk in Inuvialuktun, for at least 1,000 years.

} fukon Mews &+ My heps

Easter Island Is Eroding

Easter Island, Chile

15 MAR 2018

Rising ocean levels are causing waves to break on the statues and platforms built a thousand
years 3go. The island risks losing its cultural heritage. Again.
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fixes could include putting wp 3 wall and relocating the bike path or road

u Anchorage Daly News + My Meps
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At Herschel Island, history is eroding

Herschel Island, Yokon Territory, Canada

27 JAN 2017

Herschel |sland has seen a lot of people come and go. The Inuvaluit have used the place, known

as Qikigtaruk in Inuvialuktun, for at least 1,000 years.

} fukon Mews &+ My heps

Easter Island Is Eroding

Easter Island, Chile

15 MAR 2018

Rising ocean levels are causing waves to break on the statues and platforms built a thousand
years 3go. The island risks losing its cultural heritage. Again.
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Eroding bluff threatens road

Chevak, Alazka 1754

20 JUL 3z

Eroding buff threatens community transportation accass o My Wes

Thawing and Eroding Trail
Golc-;uqla_ka._mt-ads:a:u

Pemafrost thaw is causing trail in Golovin to erede. o+ Iy Mo

‘Pretty unnerving': Eroding cliff creeps closer to popular

trail at Point Woronzof

Susitna, Alaska, Tnitad States

27 BAAY 2013

City park staff hawe s=t up barriers in hopes of encowraging passersby to stay far away. Potential
fixes could include putting wp 3 wall and relocating the bike path or road

u Anchorage Daly News + My Meps

Erosion and Weird Growth on Tundra
Eotlik, Alz=ka Tnited States
20 AUG 2019

An unidentified fungus is growing slong the eroding coastal bank. o+ My Mo

At Herschel Island, history is eroding

Herschel Island, Yokon Territory, Canada

27 JAN 2017

Herschel |sland has seen a lot of people come and go. The Inuvaluit have used the place, known

as Qikigtaruk in Inuvialuktun, for at least 1,000 years.
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Easter Island Is Eroding

Easter Island, Chile

15 MAR 2018

Rising ocean levels are causing waves to break on the statues and platforms built a thousand
years 3go. The island risks losing its cultural heritage. Again.
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OCTOBER 30, 2019

Thawing ground is
sinking at historic mass
burial site

Brevig Miss;icn_. Alaska, United States

Kotzebuee

bl [AND '.

‘g EROSION

-5 PERMAFROST CHANGE

Momee ‘

| 100 km
|5n mi N7

This year was one of the warmest and wettest in recorded history and
permafrost thaw is causing the ground at the mass grave site to sink.
With origins in the Spanish Flu epidemic of 1918 watchful management
to preserve site integrity is important.

Observation by Johnee Seetot: The mass grave is to just adjacent to community grave
site, to the east, about 75-100 feet away. At the mass grave site the crosses are falling
down. When they get separated from the grave site its a big problem. The main grave
area (to the north) has fallen crosses, and you can see that the edge of the area atop the

creek side is showing signs of erosion.

[LEQ Network Editor Comments]: This year has been the second warmest and second
wettest on record (Mome weather station). These conditions are accelerating permarrost

thaw in some areas, and resulting in land subsidence and erosion (see Johnee Seetot's

¥ Follow | 4 MyMaps (2 Share W Add Comment  # Edit

l James Olanna
Brevig Mission Alaska, United States
Native Village of Brevig Mission

2 Send Message

Johnee Seetot
Brevig Mission Alaska, United States
Coordinator IGAP

Native Village of Brevig Mission

2 Send Message

Mike Brubaker
' Anchorage Alaska, United States

Director Community Environment and Health
ANTHC

X Send Message

—_ - (Gravesite Erosion

= Teller, Alaska, United States
JUN 6, 2014

# As permafrost thaws, Western Alaska
village cemeteries sink into swampland

B Anchorage Daily News

% Kongiganak, Alaska, United States
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Brevig Mission
Alaska, United States
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Blue Mussel (Mytilus edulis) Die-Off

: Port Clarence, Alaska, United States

S 20 JUN 2019

"“When we looked over the side of the boat, we saw clumps of
mussels floating up the whole Tuksuk channel. No one has ever

heard -F coarmathina lilke thic hafrro

3 Follow

@ Daily Satellite Imagery

Daily imagery from NASA satellites VIIRS, Agua and Termra
& Weather

Historical weather from weather stations near Brevig Missi
& ShoreZone Photos

Aerial photography near Brevig Mission from ShoreZone.
FAA Webcam Photos

Aviation photos near Brevig Mission.

& Climate Projections

Climate projections for Brevig Mission from SNAF.

B Community Maps

Maps of Brevig Mission from State of Alaska DCRA.

& Google Earth

High-resolution aerial imagery of Brevig Mission.

n LEO Members vewan»

. Ben Attatayuk

Dora Olanna
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Handling Human Remains from Burial Sites and
Cemeteries Fact Sheet

Background

Many of Alasks communities are sstuated along the coastlme or along winding brasded rivers, Lo support
subsastence hiestyles. Pounding Arctic storms, continuously changing nverbeds, melting permafros), and
earthguakes endanger tradsbonal bunal grounds and more modern cemetenes located m ihese commumiies. Each
year there are one or iwo reports. (hal caskels and human remains have become exposed due o erosion or other
furoes of nature. In addition, human-maide construction and building als encroach on crypts, bural grounds and
vemetieness, requiring human remams b be moved o new locations.

Potential health risks

Indhviduaks who are mvolved 1n bhand ling humsn remams may have concemns about their nsk for scguinng
imfectiows disenses from the bodes they are moving. The diseases that most oflen cause concern are luberculoss,
influenzn, and smallpox. Each of these diseases caused serious epidemscs ond many deaths ol vanous ponts in
Alaska's history,

Deessocated remsins are conssdersd very low risk, bul remsing with soll 1ssue pose a higher level ol concem.
Polymerse chain reactson (PCR) and other studses have sdentified org in Egvplian aml other
histoncal remains; however, these organisms have nol been found 1o be viahleinfectious. Furthermorne, viable
influenzn virus from unearthed body tissues ol people who died from the Spamish flu in 1918 has never been
recoversd i culture, even Inom lasswes that have remained Irosen,

Recommendations
Persoms mvolved m excavating, stonng and handling human remams from bunal grounds and cemetenes, should
vomsider precaulions in the folkvwing cmoumslances:

#  Hodses recovered from sealed coffins

®  Hodses thal are constantly frogen or m very cold environmenls, or

&  Inddivadunks whis are known tio have desed lroam smallpox, anthrms, or lelanus.

Recommended precaubsons for persons working with human remasns:

I} Use barmer precaulsons
n.  Wenr lntex or vinyl gloves 1o profect your hands when hamdling bunmssn remains or caskets;
b, Prolechive eyewear;
¢. Covering lor regular clothmg that is desposable or can be washed with blesch.

21 WUse dsposable dust masks i enclosed environments or where there may bse bl of dust i the air inoan
oubdonr seiling.

3 Wash bunads immsedaately alter gloves ae removed. 1 running waler and soap aren't available, wse a
walerless haml wash pmdu.:! skl T0% alookod,

d) Avoid eating sl drnking or smoking at the work snea.
5 Coverall apen skin lessons,

6 Place any human remains Tound outside of caskets or from domaged and opened caskels in body bags

For mre indormation about lows and projocels perinmmg o the discovery of human remains in Alssks, see
Iutepe Vil s lnskn po v parks'o ha'h wmesnrenainshad oul, pd

dawy 8 T

ADPH, Section al Epddemialagy wewiw B Al Eika gay 407-26%-8000
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Thawing Burial Sites




A0

Poccwr
Morron
¥ne
A B
M
TH - un
PH
Malaysia
Indanesia
PG
Australia

NZ

Canada

United
States

México

cu

Venezuela
Colomibia
EC
PEri Brasil
Bolivia

PY

uy.
Argentina
CL

GL

5

IS SE
Fi
WO
DK
UK
IE BY
oe L PL
ua
FR \
HU o
g I
GR, Tiirkiye
Y oy
MA ™ [
Szl o KW
gl
MR fiall T
all  Niger
SN 1D gl iy
W Ma ET
ClgH o 55 S0
b KE
1Z
AQ
WMz g
BW
South
Africa

Pocoun
Kazakcran Morron
¥ne
uz KG
™ T
iy URE A
wilul
PE MNP
Indi BD
oM ndia MBI
TH uN
LK
My

Indonesia

Hax

Australia

PG

MNZ



Topics
= pemanrost change [ O

M@ Burial Site
y Erosion

i Cultural Impact
288 Healtn
<4 | and
# Displacement
3 Extreme TemperatufJjjij

s@ Food Security
d Land Mammals

000000000000

Pathogen

4 Microbes

%~ Weather

e

Years

2014 [ o
2015 [ o
2016 [ ©
2017 [ ©
2015 [ o
2015 [ 2}

Seasons

summe [ ©
rai o
(1]
o

spring | EEEEE
winter |



scombroid
dead (seabirds | "sea birds")
seal (stranding | beaching | "die-off" | mortality)
"paralytic shellfish poisoning"
krill + (washup | "wash-up" | "die-off" | stranding)
bee (collapse | disease | "die-off") -spelling
invasive seaweed
"mycoplasma ovipneumoniae"
dog iliness Norway
"puget sound" "atlantic salmon"
(caribou | deer | moose | reindeer) ("wasting disease" | "chronic wasting disease")
siberia + wildfires
landslide "heavy rain"
"unusual mortality event"
"demoic acid" "del norte"
(bird | murre | seabird) "die-off"
"heat wave"
"spruce bark beetle"
walrus ("haul out" | "haulout" | "haul-out")
matanuska river erosion
'mful algal bloom"
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To Join LEO Network, visit our website.

www.leonetwork.org



http://www.leonetwork.org/
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