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Si quieren planificar un muestreo de murciélagos en
Uruguay

¢Qué saben de murciélagos (en general y en particular de
los uruguayos) que es relevante para pensar en el
muestreo?




Planificando el trabajo

Estrategia de Muestreo

Objetivos del trabajo (Inventario de especies / Estimacion de Abundancias / Otros)

Especies potencialmente presentes
> Tipos de refugios

> Habito de vuelo

> Estado de Conservacion

° Amenazas potenciales

Caracteristicas de los Ambientes
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Especies potencialmente presentes
> Tipos de refugios
> Habito de vuelo
> Estado de Conservacion
° Amenazas potenciales



Planificando el trabajo

Com. Zool. 13(208)1-30 ISSM - 20B2-401%

COMUNICACIONES ZOOLOGICAS )
23 Especies
MUSEO NACIONAL DE HISTORIA NATURAL

3 Familias
Nimero 208 2024 Volumen XIII PhyIIostomidae (3 gen / 3 Spp)
LISTA COMENTADA DE LOS MURCIELAGOS Molossidae (6 gen / 9 spp)

(MAMMALIA: CHIROPTERA) DE URUGUAY Vespertilionidae (4 gen / 11 spp)

ENRIQUE M. GONZALEZ (1, 2) & GERMAN BoTTO (2, 3,4)
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(O Maps Base
® Vistz Satelital
Mastozoologia Neotropical, 26(1):49-64, Mendoza, 2019 Copyright @5AREM, 2019 ¢ Exsnops patagonious
o h il W] ! Molossops temmincki
Version on-line I1SSN 1666-0536 hitp:/fwww.sarem.org.ar % )
olossus rufus
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CONSERVACION DE LOS MURCIELAGOS
(MAMMALIA: CHIROPTERA) DE URUGUAY:
ESTADO ACTUAL Y PERSPECTIVAS

Histiotus velatus
Myotis riparius
Platyrrhinus fineatus
Sturnira lium

German Botto Nufiez'*?, Enrique M. Gonzdlez® y Ana L. Rodales®

11 especies con distribucidn nacional
8 Presentes en alguna zona del pais
4 con registros puntuales

Leafiet | Tiles © Ear — Source: Esn, i-cubed, USDA, USGS, AEX, GeoEye, Gelmapping, Atrogrid, IGN., IGP, UPR-EGP. and the GIS User Gommunity




Planificando el trabajo

Estrategia de Muestreo

Consideraciones Especiales
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° Picos de partos en el principio del verano para insectivoros
° Final de |la primavera para hematdéfagos
Mas.lpzoo]o.gia Neotropical, 25(1):213-219, Mendoza, 2018 Copyright ©@5AREM, 2018
Version on-line ISSN 1666-0536 hittp://www.sarem.org.ar
https://doiorg/ 10.31687/saremMN. 18.25.1.0.17 http://www.sbmz.com.br

Migracion s g @

CIRCANNUAL SEX DISTRIBUTION OF THE BRAZILIAN

o Tadarida brasiliensis (migracion confirmada) FREE-TAILED BAT, Tadarida brasiliensis (CHIROPTERA:
o . . MOLOSSSIDAE), SUGGESTS MIGRATION IN COLONIES

o Lasiurinos (probablemente migratorios) FROM URUGUAY

© MyOtIS Spp. (movimientos IOC3|€S) German Botto Nufiez"*?, Mauricio Genta®, Mariana Diaz?,

Ana Laura Rodales®, and Enrique M. Gonzalez’
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Estrategia de Muestreo

Caracteristicas de los Ambientes
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Organizacion “laboratorio” de campo

Objetivos:

Mejorar eficiencia del trabajo / Ordenar la dinamica
Disminuir el tiempo de manipulacion

Disminuir otros estresores para los individuos capturados
Organizar el espacio en campo (sectorizar)

Reducir los riesgos de transmision de patégenos (en ambos sentidos!)
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Organizacion “laboratorio” de campo
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Organizacion “laboratorio” de campo




Acceso a refugios / sitios de captura
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Redes de niebla

Intercepta el area de vuelo Refugios / Areas de Paso / Areas de Forrajeo

Baja detectabilidad para murciélagos Sesgo: asociado a la colocacion (altura de la
red, orientacidon, ambiente...)




Redes de niebla

ENRIQUE M. GONZALEZ
JUAN A. MARTINEZ LANFRANCO

MAMIFEROS
DE URUGUAY
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Giade campo e iImMroducciog a
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Redes de mano — Captura directa
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Contencion




Manipulacion y Toma de Muestras

PLANIFICAR ANTES DE ACTUAR!

Orden de toma de muestras / Identificacién de muestras por individuo

Catalogo o planillas con campos predefinidos

1 Persona encargada de planillar -> Responsable de que se tomen todas las muestras necesarias
Planificar el instrumental y consumibles necesarios

Ordenar el area de trabajo antes de abrir la primera bolsa




Edad

En campo: Distincion entre Adultos y Juveniles

En individuos de coleccion: Determinacion de edad por anillos de dentina

En laboratorio: Estimacion de edad por reduccion de telomeros




Sexo / Condicidon Reproductiva

Genitalia externa

Testiculos escrotales / abdominales
Desarrollo del epididimo (Vespertilionidae)

Estado de las mamas:
> no desarrolladas / desarrolladas / lactante / post-lactante

Prenez




Medidas corporales
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Medidas corporales

SPECIAL PUBLICATIONS

P i LU

Museum of Texas Tech University
NUMBER 42 15 JUNE 1999

In collaboration with the Sam Noble Okiahoma Museum of Natoral History

Saecond finger

Dactylopatagium minus
Third finger

Dactylopatagium longus
Dactylopatagium [atus

Fifth finger

Plagiopatagium

Basal lobe

™ Tragus

-

'THE BATS OF ARGENTINA

Rubén M. Barquez
Michael A. Mares
and Janlet K. Braun




Marcaje

Bandas Alares

Tatuajes en membranas

Transponders pasivos subcutaneos (PIT tags)

Otros...
7 meses 23 1 EHES

v g,




Telemetria / Contactos




Muestras biologicas

] . htcl?)s;?doilorg/10‘1007/'510393-021-01530-2 Cu;;?;:gr
Amplio espectro de muestras posibles,
dependiendo del objetivo del trabajo

Original Contribution

Listado no exhaustivo:

Ecological and Conservation Significance of Herpesvirus
Infection in Neotropical Bats

* P I e I Luéia Mgreira ll\)/Iarlrerc',l’2 Germdn Botto Nuiiez,>** Lucia Malta,! Adriana Delfraro,’
and Sandra Frabasile'
» Sangre (o suero/plasma)
e Saliva
, . viruses ﬁw\n\w
* Ectoparasitos
Article
* .. Alphavirus Identification in Neotropical Bats

Lucia Moreira Marrero 1'2(2, German Botto Nufiez 2-*4(’, Sandra Frabasile I* and Adriana Delfraro 1+



Ectoparasitos

EtOH 702 o0 1002




Alcohol 95¢
Alcohol 100¢@
“Flash-freeze”




Saliva




Venas braquial / caudal
Volumen <1,0-1,5%

puede realizarse sin anestesia
Puncién + capilar




Vétodos Moleculares

Identificacion Especies

Analisis de dieta

Estimacion de edad

Patdogenos como marcadores poblacionales

Estructura de Redes troficas
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Vonitoreo acustico




Vonitoreo acustico
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Vonitoreo acustico

16 bitimono  fs: 38

std view std vi

1204ms| @Fc_ 022 | end 2,22 | knee 29,4 kHz |
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Monitoreo acustico

(] 25 wildlifeacoustics.com/products/kaleidoscope-pro e > © D & SN 23 german-botto.shinyapps.io/bats_UY_v2/
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Search © | MYACCOUNT  CONTACTUS  RESELLERS  CREATE QUOTE m = Bat's ultrasound Classifier
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Solutions v  Products v  Resources v Customer Stories GrantProgram v  AboutUs Browse._ | Nofes

KALEIDOSCOPE PRO
ANALYSIS SOFTWARE

Wildlife sound analysis software built with the
professional in mind.

Kaleidoscope Pro allows you to quickly sort, label, and identify
bird songs, frog calls, and bat identifications from weeks, months,

& Download
or even years of recordings.

' Acoustic Cluster Analysis  Bat Species Classification Yrigtayan Batspetics Slassiier /L Yet;2,0.0

This tool allows to classify echolocation pulses from Bats from Uruguay. The puises should have been analyzed using SONOBAT TM and the resulting tt file should be uploaded using the "uploa:
+ Spectrogram Viewer + Cloud-enabled Workflow The details about development of this algorithm were published in

Botto Nuiiez, G., G. Lemus, M. Muiioz-Wolf, A.L. Rodales, E.M. Gonzalez & C. Crisci. 2018. The first artificial intelligence algorithm for identification of bat species in Uruguay. Ecolog

CSI un UNIVERSIDAD

: 72 o W 4
\W NN B
SUBSCRIPTION ALLOWS TWO ACTIVATIONS FOR A SINGLE USER ikl VI AR EN

FOR 12 MONTHS UPON ACTIVATION. NON-REFUNDABLE.
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Ecological Informatics 46 (2018) 97-102

Contents lists available at ScienceDirect

Ecological Informatics
¢ sl
ELSEVIER journal www.elsevier.

The first artificial intelligence algorithm for identification of bat species in | M)

° V4 °
Uruguay e
G. Botto Nufiez*”“%*, G. Lemus”, M. Mufioz Wolf*, A.L. Rodales”, E.M. Gonzalez", C. Crisci®
* Departamento de Métodos Cuantitativos — Facultad de Medicina, Unviersidad de la Repiblica, Montevideo, Uruguay

® Programa para la Conservacién de los Murciélagos de Uruguay, Museo Nacional de Historia Natural, Montevideo, Uruguay
© Department of Microbiology and Immunology, Montana State University, Bozeman, United States
@ Modelizacién y Andlisis de Recursos Naturales ~ Centro Universitario Regional del Este, Universidad de la Reptblica, Rocha, Uruguay
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& Download

Uruguayan Bat species Classifier // Ver. 2.0.0
This tool allows to classify echolocation pulses from Bats from Uruguay. The pulses should have been analyzed using SONOBAT TM and the resulting txt file should be uploaded using the "upload file" button.

The details about development of this algorithm were published in:
Botto Nufiez, G., G. Lemus, M. Mufioz-Wolf, A.L. Rodales, E.M. Gonzalez & C. Crisci. 2018. The first artificial i i ithm for i

COICS:

of bat species in Uruguay. Ecological Informatics 46{2018):97-102. DOI: 10.1016/j.ecoinf.2018.05.005
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ANIMAL BEHAVIOR

Bats jamming bats: Food competition
through sonar interference

Monitoreo acustico P
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Acta Chiropterologica, 18(2): 477-488, 2016
PL ISSN 15081109 £ Muscum and Institute of Zoology PAS
doi: 10.3161/15081109ACC2016.18.2.014

Echolocation calls and flight behaviour of the elusive pied butterfly bat
(Glauconycteris superba), and new data on its morphology and ecology

/
I a y( ( : I O g I a I a Ros Kir1 ING!, RAPHAEL COLOMBO?, GUY-CRISPIN GEMBU?, YVES BAS*, JEAN-FRANCOIS JULIEN®,

YANN GAGER®, and ALEXA
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Fi6. 3. 3D trajectory of G. superba before capture on Mbyie island (K13-287). Spectrograms noted A, B, C, and D shown on the right sides correspond respectively to the calls at positions
noted A, B, C. and D on the 3D trajectory representation
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Otras técnicas

Visores térmicos

Visores nocturnos

LiDAR

Radar Doppler

118
1072, b1071
199

Deteccion de signos vitales por telemetria modificada
Acelerdmetros

Camaras trampa



PLOS PATHOGENS

OPINION
Leveraging natural history biorepositories as a
global, decentralized, pathogen surveillance

Colecta terminal goba

Jocelyn P. Colellas'*, John Bates 2, Santiago F. Burneo®, M. Alejandra Camacho®,
Carlos Carrion Bonilla:*%, Isabel Constable®, Guillermo D'Elia’, Jonathan

L. Dunnum¢®, Stephen Greiman®, Eric P. Hoberg»*®, Enrique Lessa'®, Schuyler

W. Liphardt*, Manuela Londofio-Gaviria®, Elizabeth Losos ", Holly L. Lutz*™,
Nicté Orddiiez Garza» >, A. Townsend Peterson>", Maria Laura Martin's, Camila
C.Ribas ", Bruce Struminger'”, Femando Torres-Pérez'®, Cody W. Thompson %,
Marcelo Weksler™, Joseph A. Cookn*

Catalogo de campo

Coleccion de destino: MNHN / Z-Vert FCien

Preparacion segun objetivos
Diversidad en la coleccion

Piel / Esqueleto / Craneo / Liquido
Muestras anexas

Permisos de colecta / Protocolo Nagoya / Permisos Exportacion
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Previous Versions

Bat Researchers

I I j
I U C N S SC BA S PEC IA L I S GROU P : Here you can find the previous guidelines, These are for reference. Please follow the most recently issued guidelines (above).

" Cpaciety ‘:'“‘" IUCN SSC Bat Specialist Group (BSG) Recommended Strategy for Researchers to Reduce the Risk of
Transmission of SARS-CoV-2 from Humans to Bats AMP: Assess, Modify, Protect

GUIDELINES FOR FIELD HYGIENE

Authors v. 2.0 update: Tigga Kingston, Winfred Frick, Rebekah Kading, Stefania Leopardi, Rodrigo Medellin, lan H Mendenhall,

Paul Racey, Julie Teresa Shapiro, Amanda Vicente-Santos, Luis Viguez-R, Lisa Worledge.

FULL GUIDELINES (VERSION 2.0)

IUCN SSC Bat Specialist Group (BSG) Recommended Strategy for Researchers to
Reduce the Risk of Transmission of SARS-CoV-2 from Humans to Bats

Authors: Julie Teresa Shapiro, Kendra Phelps, Paul Racey, MAP: Minimize, Assess, Protect

H H H Living D t Version 1.0 Rel d 19th June 2020
Amanda Vicente-Santos, Luis Viquez-R, Allyson Walsh, Maya e Document erson 1O Relessed 19 June
Authors: Germéan Botto Nufiez, Andrew Cunningham, Eric Moise Balowo Fils, Winfred Frick, Md
Weinbe rg Tlgga Kl ng StDn Nurul Islam, Tracey Jolliffe, Rebekah Kading, Andrzej Kepel, Tigea Kingston, Stefania Leopardi,
1
Rodrigo Medellin, lan Mendenhall, Stuart Parsons, Paul Racey, Danilo Russo, Julie Teresa Shapiro,

Armanda Vicente-Santos, Luis Viguez-R, Thong Vu Dinh.

FULL GUIDELINES (VERSION 1.0)




Prevencion de riesgos biologicos

Field hygiene is a set of practices that
reduce the potential for exposure to /Note that the risk of microbe transmission to or from bats

and ultimately transmission of can never be reduced to zero; our goal is to reduce this risk
microbes from (or via) humans to bats as much as practically possible by providing barriers to
and from bats to humans, and even primar‘)' routes of transmission, regl.“ar use of disinfectants,
bats to bats during fieldwork. Field  \2ndchanging fieldwork behaviors. )
hygiene  practices also protect -

. TIP: Team members are more likely to comply if they understand the rationale and
collected samples from environmental need for field hygiene. During training, consider using breakout group discussions
and cross-contamination These around prompts, with all-group reporting out (Figure 3). This can be engaging and

fﬂ‘ectwe.

practices include what we wear, what

we do alnd What we do not do when (Do not eat, drink, or smoke near bats or on the same
conducting field research on Dbats. surfaces or spaces where you are handling bats.
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Personal Protective Equipment (PPE)

(a) Dedicated clothing - a layer of removable clothing worn over
street clothes, such as a long-sleeve, button-down shirt worn
with long pants or uniform coveralls, must be removed during
breaks (eating, drinking, etc.) and after fieldwork each day

(b) Face mask — surgical mask, KN95, N95 respirator
(c) Eye protection - safety glasses or goggles
(d) Handling gloves - leather and/or nitrile gloves

ol §

(a) Dedicated field clothing

N

~ - (e) Rubber boots _
7\
S —
N95
(b) Face mask (c) Safety glasses or goggles — N'-:’“

(d) Handling gloves and/or nitrile gloves (e) Rubber boots

STEPS FOR PUTTING ON PPE

®

@

O]

T

i |

Dedicated field clothing

L

Rubber boots

Face mask

S~

Safety glasses or goggles

o YW

Handling gloves and/or nitrile gloves

STEPS FOR REMOVING PPE

| By
C:l Spray with EtOH - stare reusable gloves
in tote; dispose of nitrile gloves in
biohazard bag
@ &~
Remove, spray with EtOH, and
wipe with paper towels
Spray thoroughly with EtOH,
including the bottom of boots =
store in tote
@ £
C‘) e — L]
Dispose in biohazard bag

rie o
A

Hand pump sprayer
filled with >70%
ethyl alcohol (EXOH)
& paper towels

Biohazard bag

=

Storage tote
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Processing Station Set-Up

Figure 4. Example processing station set-up with standard supplies needed to collect samples from captured bats,
including disinfectants and biohazard waste disposal (i.e., sharps container and biohazard bags).



https://www.iucnbsg.org/uploads/6/5/0/9/6509077/iucn_ssc_bsg_guidelines_for_field_hygiene_2024_doi.pdf

PROYECTOS
Virus emergentes: descifrando los ciclos naturales a través del estudio de los vectores, hospedadores y el modelado ecologico (CSIC — UdelaR)

Biorepositories build adaptive resilience to climate change (Belmont Forum / ANII)
Estudios de ecologia molecular en el vampiro comun: un aporte al estudio de ecologia de rabia silvestre en Uruguay (IIBCE — MEC)

Murciélagos del Parque Nacional Cabo Polonio (PAIE — CSIC — UdelaR)

Evaluacion del ensamble de micromamiferos en Areas de Alto Valor de Conservacion (Montes del Plata)

TESIS

Dilucidando el rol de los murciélagos en ciclos naturales de Alfavirus en Uruguay: un analisis integrado de hospederos y vectores con modelado ecologico (Tesis de
Doctorado - Lucia Moreira)

Dieta de murciélagos insectivoros (Tesis de Doctorado — Camila Pavon)

Interacciones entre carnivoros y quiropteros en la Usina de Cufiapiru: riesgo sanitario y de conservacion (Tesis de Maestria — Cecilia Casco)
Estrategias de Conservacion de Murciélagos en Uruguay (Tesina de grado - Mariana Diaz)

Estructura poblacional de Desmodus rotundus en Uruguay: influencia de las campafias de control de rabia (Tesina de grado — Micaela Alvarez)

Diversidad del género Myotis en Uruguay (Tesina de grado — Juan Manuel Diaz)
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