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Not all amphibian species that are infected vith Bd become sick or die. These
species like the American bullfrog and the African clawed frog are said to be
"resistant” to chytridiomycosis. Resistant species are a major concern because they
are carriers of Bd (like a "Typhoid Mary”) that can move the fungus to new locations
and expose new populations of amphibians that are "susceptible” or more likely to
become sick with lethal chytridiomycosis.

Some of the mechanisms that could explain species resistance to chytridiomycosis

are:

The presence on the skin of specific types of symbiotic bacteria that discourage the

grovith of Bd (Harris et al., 2009 a and b). Amphibians or amphibian populations
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resistant to developing chytridiomycosis.
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The production by the poison glands in amphibian skin of chemicals called
"antimicrobial peptides” that discourage the grovth of Bd. Specific types,
combinations or amounts of antimicrobial peptides might help some species to be
more resistant to chytridiomycosis.

Some amphibian species or populations may have genetic resistance to thel
development of chytridiomycosis by mechanisms that are not yet understood.

Environmental differences between populations such as temperature, humidity or
vater flow patterns. For instance, some of the most important amphibian
population declines associated with chytridiomycosis have occurred at high elevation
locations that have a cool temperature range (< 25C or 77F) that is most optimal
for the grovth of Bd.

Differences in virulence between different types or “strains” of the Bd fungus. The
term virulence refers to the ability of the fungus to cause disease in amphibians. A
type of Bd that is "highly virulent” easily makes amphibians sick, but another type -
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Some of the mechanisms that could explain species resistance to chytridiomycosis
are:

The presence on the skin of specific types of symbiotic bacteria that discourage
the growth of Bd (Harris et al., 2009 2 and b). Amphibians or amphibian
populations that normally have large numbers of these bacteria in the skin might
be more resistant to developing chytridiomycosis.

The production by the poison glands in amphibian skin of chemicals called
“antimicrobial peptides” that discourage the growth of Bd. Specific types,
combinations or amounts of antimicrobial peptides might help some species to be
more resistant to chytridiomycosis.

Some amphibian species or populations may have genetic resistance to the
development of chytridiemycosis by mechanisms that are not yet understood.

Environmental differences between populations such as temperature, humidity or
water flow patterns. For instance, some of the most important amphibian
population declines associated with chytridiomycosis have occurred at high elevation
locations that have a cool temperature range (£ 25C or 77F) that is most optimal
for the growth of Bd.

Differences in virulence between different types or "strains” of the Bd fungus. The
term virulence refers to the ability of the fungus to cause diseaze in amphibians. A
type of Bd that is "highly virulent” easily makes amphibians sick, but another type
of Bd that has "low virulence” makes fewsr animals sick or results in less severe
disease.

There is not a single explanation for why an amphibian population succumbs or

does not succumb to chytridiomycosis and in most cases multiple factors are
probably at work to result in & particular autcome.|
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Some of the mechanisms that could explain species resistance to chytridiomycosis
are:

The presence on the skin of specific types of symbiotic bacteria that discourage
the growth of Bd (Harris et al., 2009 2 and b). Amphibians or amphibian
populations that normally have large numbers of these bacteria in the skin might
be more resistant to developing chytridiomycosis.

The production by the poison glands in amphibian skin of chemicals called
“antimicrobial peptides” that discourage the growth of Bd. Specific types,
combinations or amounts of antimicrobial peptides might help some species to be
more resistant to chytridiomycosis.

Some amphibian species or populations may have genetic resistance to the
development of chytridiemycosis by mechanisms that are not yet understood.

Environmental differences between populations such as temperature, humidity or
water flow patterns. For instance, some of the most important amphibian
population declines associated with chytridiomycosis have occurred at high elevation
locations that have a cool temperature range (£ 25C or 77F) that is most optimal
for the growth of Bd.

Differences in virulence between different types or "strains” of the Bd fungus. The
term virulence refers to the ability of the fungus to cause diseaze in amphibians. A
type of Bd that is "highly virulent” easily makes amphibians sick, but another type
of Bd that has "low virulence” makes fewsr animals sick or results in less severe
disease.

There is not a single explanation for why an amphibian population succumbs or

does not succumb to chytridiomycosis and in most cases multiple factors are
probably at work to result in & particular autcome.|
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Some of the mechanisms that could explain species resistance to chytridiomycosis
are;

The presence on the skin of specific types of symbiotic bacteria that discourage
the growth of Bd (Harris et al., 2009 a and b). Amphibians or amphibian
populations that normally have large numbers of these bacteria in the skin might
be more resistant to developing chytridiomycosis.

The production by the poison glands in amphibian skin of chemicals called
"antimicrobial peptides” that discourage the growth of Bd. Specific types.
combinations or amcounts of antimicrobial peptides might help some specdies to be
more resistant to chytridiomycosis.

Some amphibian species or populations may have genetic resistance to the
development of chytridiomycesis by mechanisms that are not yet understood.

Environmental differences between populations such as temperature, humidity or
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population declines associated with chytridiomycosis have ccourred at high elevation
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Some of the mechanisms that could explain species resistance to chytridiomycosis
are:

The presence on the skin of specific types of symbiotic bacteria that discourage
the growth of Bd (Harris et al., 2009 3 and b). Amphibians or amphibian
populations that normally have large numbers of these bacteria in the skin might
be more resistant to developing chytridiomycosis.

The production by the poison glands in amphibian skin of chemicals called
"antimicrobial peptides” that discourage the growth of Bd. Specific types,
combinations or amounts of antimicrobial peptides might help some species to be
more resistant to chytridiomycosis.

Some amphibian species or populations may have genetic resistance to the
development of chytridiomycosis by mechanisms that are not yet understood.

Environmental differences between populations such as temperature, humidity or
water flow patterns. For instance, some of the most important amphibian
population declines associated with chytridiomycosis have occurred at high elevation
locations that have a cool temperature range (< 25C or 77F) that is most optimal
for the growth of Bd.
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are:
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"antimicrobial peptides” that discourage the growth of Bd. Specific types,
combinations or amounts of antimicrobial peptides might help some species to be
more resistant to chytridiomycosis.
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locations that have a cool tamperature range (£ 25C or 77F) that is most optimal
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Some of the mechanisms that could explain species resistance to chytridiomycosis
are:

The presence on the skin of specific types of symbiotic bacteria that discourage
the growth of Bd (Harris et al., 2009 8 and b) Amphibians or amphibian
populations that normally have large numbers of these bacteria in the skin might
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/\L Organize flexibly and playfully

NoodlelTools

What notes have similar titles or topics?

Pile them together
Add them to your outline
Experiment with the order, be curious!

What if | make new combinations of notes?

Search by one or more tags to find common ideas
among notes

What other ways can | order my outline?

Do new grouping suggest new ways to analyze
what | know? New ideas? New questions?



/\L Review, reflect, reorder, revise

NoodlelTools

When you think you're done, take another look!

e« Can | add more tags now that | know more?
— Label detalils, themes, concepts

e Other ways to order my ideas?
— Reorder by searching on 2-3 tags at once

‘s Meeds further research

e Any loose ends? w wems

| Incomplete

. Criginal thinking

b S S e . .

s Impartank

&4 Usedin paper 3

* Are there types of sources | missed?

— Use luxr=e] huytton to see the type and range of
sources you used
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= Don’t forget to follow your ideas!

NoodleTools
“ Colorful Frogs are Endangered EEdit E Frint EDelets
SOUrce: Beltz, Ellin. Frogs: inside Thelr Remarkable Warkd Butfalo, MY Firefly, 2005,
UERL:
Pages: 64
Tags: exatic_pet_threst Madagascar tomato_frog zoo_threat
+ Stan : S o ) ) -
Huetation: The tomato frog, Dyscophus antongilii, is named for its red-and-back coloring and is highly endangerad on
=0t its native island of Madagascar. The major causes of its decling are given as deforestation and the
ol wiorld-wide amphibian trade. About 100 are listed in United states zoos.
PIC eemarinraaees e demand by Z005.20d Pot,oumers for colorful rogs, s,endangering the tomate.frog,
TaCk L ldeas: :
oudh My Ideas: 1. Interview a pet store owner - | bet this trade in amphibians is illegal. .
2. Do a search on “exofic frogs” AND pefs to see others that may be endangered
s 5. deforestation means *7?
E History: Motecard Created: Jul 15, 2007 5:28 AM PST | Updated: Sep 25, 2007 1212 PM PST .

Paraphrase:

:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
u My lideas:

History:

species and habitats that are nat currently recognized as susceptible to such risks.

in Costa Rica the amphibianz decline may be due to the reduced quantity of standing leat litter which is ezsential part of the micrahabitat within this
Rainforest habitat.

Fead the full report when it is published:
PNAS | May 15, 2007 | vol. 104 | no. 20 | 83528356

Maote: BEC article gquotes a bit of it "The increasingly warm and wet conditions of the past two decades could negatively
influence standing litter mass by affecting rates of litterfall or litter decomposition,” the authors wrote,
http: Anews bbc oo ukfZ/hifscience/nature/Ba64329. stm

Motecard Created: Jul 11, 2007 4:03 AWM PST | Updsted: Sep 25, 2007 11:33 &AM PST
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It's easy to add more sources Iif you

need to!

| M R LILCU

Cite a- | =Select a citation type=
=Select a citation type=

S —

Author: Mayas (Maya Glasser)

(S| —— Commonty Cled — = sort: | Alnabete  [=]
—————{ Book &
Journal -
Notecard Magazine cards not linked to a citation) | Show notecards that have comments
Mewspaper
Reference Source (Dictionary, Encyclopedia, etc.}
Me Web Site Description Hotecards
[Tl Bod — Periodicals — Their Remarkabie Werld. Willbwdale: Firefly, 2009, 0 New @ Edit % Copy [ Delete
Conference Proceedings In-text reference
Journal Have = guestion?
Magazine PM | Updated: 12/31/63 07:00 PN
Mewsletter
D Jou MNewspaper 2 in the Puzzle of Global Amphibian Declines.” 1 Show | New &3 Edit 9 Copy Ej Delets
At 5). 96. BioOne. Web. 24 May 2012, In-text reference
DOl __ Nonperiodicals — Have a question?
AT anthology/Collection (Poems, Stories, etc.) PM | Updated: 06/04/12 04:24 P
Bible 57
|:| Jourmar BUCE, JUE C., et al. errects of Multiple Stressors on Wetland Communities: Primary source 0 New EEdit 5y Copy E Delete
Article Pesticides, Pathogens and Competing Amphibians.” Freshwater Biology 57.1 In-text reference
(2012} 81-73. Print. Hsve = question?
Created: 05/24/12 11:33 PM | Updated: 12/31/69 07:00 PM
|:| Web Site “Chytrid Fungus.” Amphibian Ark. Abrk, 2012, Web. 24 May 212 2 Show | New E Edit 8§y Copy [ Celete
Web Page <http:/iwww . amphibianark.org/the-crisis/chytrid-fungus/=. In-text reference

View live Web page
Archive & annotate page

[T web Site

Web Page
Archive & annotate page

[T]  Anthelogy/Collection

[ web Site
Web Page
Archive & annotate page

[l web Site

Created: 05/24/12 08:58 PM | Updated: 05/29/12 02:20 PM

"The Common Frog (Rana Temporaria).” irizh Peatland Conservation Council. Irish
Peatland Conservation Council, 2007. Web. 24 May 2012
<http:/iwwew.ipcc.iefinfofrogs.htmi=,

Created: 05/24/12 09:58 PM | Updated: 08/02/12 04:21 PM

Crump, Martha L. "Why Are Some Species in Decline but Others Not?” Amphibian
Declines: The Conservation Status of Unifed States Species. Ed. Michael
Lannoe. Los Angeles: UCP, 2005. 7-9. Print.

Created: 05/24/12 09:05 PM | Updated: 06/04/12 10:43 AM

"Fewer Leaves' behind Frog Demise.” B6C Mews. BBC, 17 Apr. 2007. Web. 24 May
2012. <http:/inews.bbc.co.ukiZ/hilscience/nature/5554329 stm=.

Created: 05/24/12 09:09 PM | Updated: 06/02/12 04:21 PM

"Frog Chytrid Fungus.” Environment & Heritage. NSW Government, 15 Apr. 2011.

1 Show | New

1 Show | New

0 New

0 New

3 Edit

3 Edit

3 Edit

3 Edit

Have a guestion

iy Copy E Delete
In-text reference

Have a guestion™

iy Copy [ Delets
In-texct reference

Have a gquestion?

iy Copy [ Delete
In-text reference

Have a guestion?

B Copy  E Delete




\( You can create a portfolio over time..

Ncodlechls
My Proj ects | ksl Create a New Project
Description Style Level Entries HNotes Created (P5T) Modified (PST) Shared? Collaborating?
] () E-waste (open MLA  Starter 16 11 05241120822 PM  0B/23/12 08:20 PM < o Option ¥
] (») Roe vs. Wade MLA  Starter 5 33 08M3MZ 11119 AM 0623120246 PM  NEW Option ¥

/
= Archived Projecis
N —

[ ») Social VWelfare HMLA  Advanced 1 0 02010 10:08 AN 1001110 10:51 AM W Option
[ {_Ej eating disorders MLA  Advanced 4 g 09270 11:39 AN 10/08/410 10:00 AM Option *
] () Arquing the fture ~ MLA  Advanced 13 0 09/20/0 10:06 AM  09/20/10 12:51 PM Option ¥
7] (») Foster care arqument MLA dvanced T 0 0920410 10:06 AN 09/20/10 10:06 &AM Option v

\
L Selectone or more fems and perform an action: [Cup}r] [Herge] lD&IetE] | Afchi'.r&l [Unﬂrchi'.r&l @deleted project
j

.and your work can never get lost!
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/I\ Use your “noodle™

Stay organized, feel successful
e Access your work from home and school
e Safeguard against accidental plagiarism

e Spend your time thinking and creating
(not on commas)

e (et curious, feel creative...have fun!
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“Noodle” time...start thinking!

Questions?

For more teaching ideas:
support [at] noodletools [dot] com



