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Esteban Alvarez, Jardin Botéanico
de Medellin, Colombia

En total fueron 16 parcelas
recensadas en Andes, Caribe y
Choco y oftras cinco parcelas
establecidas incluyendo una parcela
de 4 ha en Amazonia, dos en Choc6
y dos en el Caribe. De estas Ultimas
vamos a tener informacion de
dinamica en los proximos meses.

Ademas se dictaron varios talleres
de capacitacion a  funcionarios de
Parques Nacionales y
Corporaciones auténomas regionales
(que son la autoridad ambiental en
Colombia), también se dicté un curso
sobre bosques y cambio climatico en
el V Congreso Colombiano de
Botanica, certificado por la
Universidad del Valle. Otras
actividades incluyen la formulacion
(exitosa) de un proyecto para
Colciencias y la participacion de un
Workshop con WWF en Madre de
Dios (Peru).

Who wants to measure this tree?
(Caribe, Isla Rosario 2010)

e Field Campaigns:

Colombia 2009-2013 - Our colleague Esteban Alvarez reports on recent field
campaigns, talks and training sessions. Below is a description of activities that took
place in 2012-13, as part of the JAUM-RAINFOR 2009 Agreement. Please visit the
website for full reports.

EXPEDICIONES

En Marzo de 2012 se inici6 al proyecto Dindmica del bosque tropical: crecimiento y tasas de
fijacion de carbono en un gradiente ambiental complejo en Colombia, que pretende cuantificar el
contenido total de carbono (biomasa/necromasa aérea y subterranea) en 30 parcelas y hacer
trabajos de monitoreo intensivo de la dinamica de la biomasa (crecimiento/mortalidad de arboles,
produccion de hojarasca, produccion de raices finas) en 12 parcelas localizadas en 7 sitios
(Figura 1) distribuidas ampliamente en el territorio nacional en sitios contrastantes por su
temperatura, precipitacion y suelos en Amazonia, Choco, Caribe y los Andes. Este proyecto es
liderado por el Jardin Botanico de Medellin y cuenta con el apoyo de Colciencias (entidad
responsable la investigacion en ciencia y tecnologia en Colombia) y RAINFOR.

En el marco de este proyecto se han realizado varias expediciones. Entre Abril-Mayo del 2012 se
realizé el trabajo de campo para el estudio de productividad en las parcelas de la estacion El
Amargal (Chocd), entre Junio y Julio del 2012 en Araracuara (Amazonia), entre Agosto y
Septiembre en la Costa Caribe en varios sitios (Sanguaré, Ceibal y Besotes) y entre Noviembre
del 2002 y parte del 2013, en las parcelas de montafia (2500 msnm) en Montevivo, San
Sebastian y San Miguel (Antioquia). Las muestras de hojarasca estan siendo recogidas cada dos
semanas luego del montaje de las trampas y las de raices cada tres meses, luego de 4-6 meses
de establecidos los experimentos.

Expedicion Amazonia 2012 - Esteban Alvarez viajé a finales de Abril del 2012 a la region de
Araracuara, en el corazon de la Amazonia colombiana, donde solo se puede acceder luego de un
viaje de 2 horas en avidon desde la ciudad de Bogota (Figura 1, Sitio 1). En esta expedicion
estuvo acompafiado por Camilo Carvajal, Veronica Martinez y Fabian Moreno del equipo de
trabajo del Jardin Botanico de Medellin. Durante Mayo y Junio Camilo, Verdnica y Fabian
estuvieron encargados de montar las trampas de hojarasca y raices e iniciar las colecciones
botanicas de la parcela de 4 ha establecida en el 2010. En total se montaron 45 trampas para
hojarasca distribuidas en tres posiciones topograficas diferentes (valle, ladera y cima) y un
ndmero similar de sitios con trampas de raices. Fabian Moreno permanecié hasta Agosto en la
zona, completando las colecciones botanicas de la parcela, colectando las muestras de
hojarasca y entrenando a personas de la comunidad en las diferentes actividades de monitoreo.
Se tiene programada una nueva visita por parte de los investigadores del Jardin Botanico para
Junio del 2013.
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Figura 1. Localizacion de los sitios donde
se hicieron mediciones de carbono total y
se establecieron experimentos de
productividad primaria neta. 1) Araracuara
— Amazonia, 2) Amargal — Choc6, 3) Bahia
Solano — Choco, 4) Farallones — Cordillera
occidental, 5) Montevivo y San Sebastian —
Cordillera Central, 6) Sanguaré — Costa
Caribe, 7) El Ceibal — Costa Caribe, 8)
Besotes — Costa Caribe.

Expedicion Andes 2012-2013. Durante la expedicién Andes, se visitaron varias parcelas. En
Julio de 2012 se recenso, y ademas se midieron detritos gruesos, hojarasca en una parcela a
2300 msnm localizada en las montafias del noroccidente de Colombia en los limites entre
Antioquia y Chocé (Figura 1, sitio 4). Esta parcela tiene muy altos valores de diversidad de
especies (150/ha) y de biomasa (350 ton/ha), en relacion con los demas sitios estudiados en
Colombia y en el neo trépico. En Mayo de 2013 se inicio el establecimiento de los ensayos de
productividad de raices y de hojarasca en las parcelas Montevivo y San Sebastian en los
bosques montanos del oriente de Antioquia a 2500 msnm (Figura 1, sitio 5).



Dipterix oleifera, Colombia 2010

Bosques primarios en las cercanias
de las parcelas Grand Plateau
y Petit Plateau de Guyana Francesa 2013

Field team, Socorro de Galipero 2013

Expediciones Chocé 2012 — 2013 - En este periodo hemos realizado cuatro expediciones (Abril
y Septiembre en el 2012, Enero y Mayo en el 2013). El grupo del Jardin Botanico de Medellin,
estuvo conformado por Esteban Alvarez, Zorayda Restrepo y dos estudiantes de ingenieria
forestal de la Universidad Nacional de Colombia Wilmar Lopez y Juan Carlos Rodriguez y ha
contado con la colaboracién de un gran nimero de personas de la comunidad de Arusi, un
poblado cercano a la Estacion El Amargal, (figura 1, Sitio 2). En Abril del 2012, el objetivo fue
completar las colecciones botanicas y marcar los arboles en una parcela de 5 ha establecida en
Diciembre del 2010. Adicionalmente, se colocaron trampas de hojarasca y de suelo para medir la
productividad de las raices finas. Wilmar y Juan Carlos permanecieron un periodo de dos meses
realizando estas actividades. Para la recoleccion de las muestras en trampas de hojarasca se
contd con la colaboracién de Margarito Salas, un para-bidlogo de la regiéon que ha desarrollado
esta labor cada 15 dias. La coleccion de las muestras de raices finas se inicié en Septiembre de
2012. En Enero de 2013, se realiz6 un recorrido desde Cabo Corrientes hacia el norte del Choco
en busqueda de otro sitio donde establecer otra parcela permanente. Entre los sitios visitados
estuvo Morro de Mico y el Jardin Botanico del Pacifico en Bahia Solano. En este dltimo sitio
(Figura 1, sitio 3) se llegd a un acuerdo con los propietarios de la Reserva para iniciar el
establecimiento de una parcela permanente en Junio del 2013.

Expedicion Caribe-Bosque seco 2012-2013 - Los Besotes (Mayo Junio), El Ceibal
(Septiembre), Sanguaré (Septiembre y Diciembre). En los Besotes (Figura 1, Sitio 8) se realiz6
un nuevo censo de la parcela permanente establecida en el 2007, mientras que en el Ceibal
(Figura 1, sitio 7) y Sanguaré (Figura 1, sitio 6) se establecieron trampas para colectar hojarasca
y trampas para productividad de raices. En los tres sitios se tomaron muestras de necromasa y
suelos para estimar carbono total. En el trabajo con estas parcelas se vincularon nuevos
estudiantes y biélogos de universidades de la Costa Caribe. Jesus Mendoza y Andrés Balseiro
iniciaron trabajos con el JBMED en Abril del 2012 y actualmente continGan colaborando en las
expediciones del presente afio. Adicionalmente, en la reserva los Besotes se realizaron
actividades para recuperar dos parcelas permanentes que habian sido establecidas previamente
en el 2008 por Esteban Alvarez, Irina Mendoza y Marco Pacheco.

Nov-Dec 2012 — Nouragues, French Guiana

Following the previous census in 2008, Ted Feldpausch and Sophie Fauset (University of Leeds),
together with Abel Monteagudo, Maxime Réjou-Méchain, Blaise Tymen, Chris Baraloto, Victor
Moscoso, Tatiana Gaui, Héléne Richard, and RAINFOR colleagues from the CNRS, ONF,
EcoFoG, INPA, and Toulouse University, led a one-month research expedition to French Guiana
to recensus the Nouragues permanent forest following the 2010 drought under support from the
Moore Foundation and the NERC-AMAZONICA project. The multinational team consisted of
researchers from five countries. The team remeasured 22 hectares and improved tree
identifications for a large number of plots.

Ted Feldpausch, Univ of Leeds
Photographs: Sophie Fauset, Maxime Réjou-Méchain

Field Team,
French Guiana 2013

Venezuela 2013 - Gerardo Aymard (UNELLEZ-Guanare) describes two field campaigns from
earlier this year.

Jan-Feb 2013- Puerto Ayacucho, Amazonas

With support from RAINFOR and FONACIT-Venezuela, over 3 weeks, four new permanent plots
of 1 Ha were established in forests close to Puerto Ayacucho, Amazonas, Venezuela. The team
was led by Gerardo Aymard and included Franklin Molina, Rikie Paredes, Ricardo Bernal, Celso
Yarumare (all Ministry of the Environment-Amazonas), Michael Schwarz (RAINFOR), and ten
indigenous men from the Piaroa (“Uwotjlija”) group. These forests are located close to the Piaroa
Village, called “Socorro de Galipero”, and the sector “Agropa”, and these belong to the transition
vegetation between the Llanos and the Orinoco-Amazon forest. This is a region characterised by
a long periods of seasonal drought and heat. During our field work the weather was very hot (37°-
40° C), in spite of these climatic conditions, these communities are dominated by numerous
evergreen species.



Piaroa helper collecting leaves,
Socorro Galipero plots,
Venezuela 2013

Jugah, Oliver and Lainie holding a 48-
yr-old Belian stake of the plot

Bako’s animal star of the night —
Colugo

The plots situated in the Socorro de Galipero area are found on plains located in the base of
Serrania de Galipero, with ultisol soils of moderately-good drainage. There are emergent trees
(25-30 m) of Lecythis corrugata subsp. rosea, Couepia guianensis, Hymenolobium petreum and
Bocageopsis multiflora, the inferior strata are dominated by Brownea similis and Gustavia
hexapetala. During this trip, we collected Trichomanes vittaria, an interesting terrestrial fern with
rhizomes erect to long-creeping. In Agropa the forests grow on oxisols, with an adequate
drainage. This community is characterized by the presence of large trees of Mimosaceae (Parkia
pendula, Stryphnodendron guianense and Hydrochorea corymbosa), additionally Mouriri nigra,
Brosimum utile, Qualea paraensis and Sloanea brevipes dominated this forest as well. Michael
Schwarz (RAINFOR) trained the Ministry of the Environment team on soil methodology, and
extensive botanical specimens were collected. These collections are currently being identified at
the Herbario Universitario-UNELLEZ-Guanare (PORT).

Brownea similis R. S. Cowan
(Fabaceae), one most
common tree in the inferior
strata of the Socorro de
Galipero plots, Amazonas
2013

© Gerardo Aymard

April 2013- Socorro de Galipero, Amazonas

After completing the field work in the four Puerto Ayacucho plots above, Gerardo Aymard, Rikie
Paredes, Juan J. Moreno and Franklin Molina returned to the Socorro de Galipero area to sample
leaves and wood to estimate the carbon contents and nutrients in the foliage biomass, and wood
in relation to the branch’s position and leaves present in the canopy. For this task, we used the
RAINFOR protocol and relied on the invaluable help of the young Piaroa climbers. In addition,
more botanical specimens were collected, and tags on trees were checked and several replaced.

April 2013 - Bako National Park, Sarawak, Malaysia

This fieldwork led by Lan Qie (“Lainie”, Univ. of Leeds) is funded by the European Research
Council and applies a ‘RAINFOR’ approach to South-East Asian forests to uncover their long-term
dynamics. The Sarawak campaign includes a humber of old long-term ecological plots (up to 48
yrs) established by Peter Ashton and the late John Proctor. Oliver Phillips (PI, University of
Leeds), Richard Primack (collaborator, Boston University), Kho Lip Khoon (Sarawak collaborator,
MPOB), and Aurelia Chung (Sarawak Forestry Department) joined part of the fieldwork in Bako.
As the first site, Bako impressed the team with interesting coastal dipterocarp forest and rather
challenging terrain. The team navigated between, as well as up and down, numerous large
sandstone rocks. Four plots totalling 5.6 ha, including the extension areas, were completed in
three weeks thanks to excellent assistants, Xyxtus, Jaapar, and Iban botanist Jugah (who used to
be one of the best tree climbers working with Peter Ashton). Lainie and her team then moved on
to Lambir Hills National Park, Sarawak.

Lainie, Univ of Leeds
Photographs: Lan Qie, Oliver Phillips, Richard Primack

A view of part of the Bako National Park




Preservation of botanical samples for
subsequent identification, Peru 2013

Gabriel Hidalgo extracting soil of the
rhizotron hole wall, Peru 2013

Field Team, Machu Picchu, Peru 2013

May 2013 - Manaus, Brazil

Reserva Ducke has now 2 intensive plots: one located in the upland flat terrain, in clayey soil and
another in a valley with sandy soils. Reserva Ducke is close to Manaus (~26km) and very easy to
access. Another eight plots are being monitored for tree growth, respiration and litter production,
and may become new intensive plots in the future. Students interested in working in this area are
welcome.

Flavia Costa, INPA
Photographs: Flavia Costa

March-May 2013 - Cerro Escalera, Tarapoto, Peru

During the months of March-May, a team from the Peruvian Amazon Research Institute (IIAP)
and San Martin National University, led by Jhon del Aguila and Gabriel Hidalgo has set up a
permanent sample plot at Cerro Escalera, Tarapoto, Peru. This plot is part of the project “Carbon
dynamics of representative ecosystems in north-western Peruvian Amazon”, an initiative that
aims to improve the understanding of the carbon cycle in three regions of the Peruvian Amazon.
The plot is inside the Regional Conservancy Area — Cordillera Escalera -, a national park placed
in the UTM coordinates 302115E, 9266810N and 400150N (Zone 18, Datum WGS 84). In terms
of rainfall, Cordillera Escalera could be divided into two zones: the eastern one with a range of
2500-3500 mm per year; and the western one with 1500-2000 mm per year. The elevation varies
between 650 and 1000 masl. In this plot, with RAINFOR-GEM support, we are monitoring carbon
stocks, below-ground, above-ground NPP and GPP, CUE and CO2 efflux. We have completed
the floristic inventory and installed the following experiments: ingrowth cores, rhizotrons, litterfall
traps, respiration tubes, coarse wood transects. In the next months we will finish the installation of
this plot as part of the project.

Jhon del Aguila, UNAP
Photographs: Jhon del Aguila

June-July 2013 - Acre, Brazil

Nos proximos meses (Junho e Julho), a equipe da RAINFOR formada por (da esquerda para a
direita): Wendeson Castro (Mestrando UFAC), Herison Medeiros (Mestrando Jardim Boténico do
Rio de Janeiro), Vilene Vasconcelos (Graduanda Engenharia Florestal UFAC), Edilson Consuelo
(Técnico Parabotanico LABEV-UFAC), Daniel Silva (Graduando Ciéncias Biolégicas UFAC),
Adriano Silva (Técnico Parabotanico LABEV-UFAC) irdo realizar recenso de nove parcelas no
Acre.

June 2013 — Machu Picchu, Cusco, Perl

Durante la primera semana de Junio del 2013, Abel Monteagudo Mendoza (Jardin Botanico de
Missouri, Perd - RAINFOR), lidero un equipo de cuatro peruanos, los bachilleres de la Facultad
de Ciencias Biologicas de la Universidad Nacional de San Antonio Abad del Cusco: Yuri Tomas
Huillca Aedo, Edith Rosario Clemente Arenas, Danitza Bellota Ttito y el estudiante Miguel Alex
Pedraza Arando, en colaboracién con los encargados de la Estacion Biologica de Winay Wayna,
se dio inicio a la instalacion de una serie de parcelas permanentes de 1-ha a través de una
gradiente altitudinal, estas parcelas seran el insumo para tres trabajos de tesis de grado y un
estudio de seminario curricular para los estudiantes. Los objetivos ademas de estudiar la
dinamica de estos bosques dentro del Santuario Histérico de Machu Picchu, se pretende conocer
la diversidad de los arboles en 1-ha, arbustos en 0.1-ha, hierbas en 100m2 y las epifitas
vasculares en dos arboles y en cinco estratos; en cada una de estas parcelas permanentes.
Cabe destacar la importancia de la instalaciéon de las primeras parcelas permanentes de 1-ha,
dentro de los bosques montanos primarios del Santuario, pese a las condiciones muy dificiles de
acceso y por las fuertes pendientes que presentan estos bosques. Los siguientes meses se
continuara con la instalacion de estas parcelas ademas de iniciar la coleccion de las muestras
botanicas las cuales seran depositadas en el Herbario Vargas (CUZ) de la Facultad de Ciencias
Biologicas de la UNSAAC y de esa manera mejorar el conocimiento de la biodiversidad del
Santuario Histérico de Machu Picchu.

Abel Monteagudo Mendoza, JBM
Photographs: Abel Monteagudo Mendoza
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Gerardo A. Aymard C.

UNELLEZ-Guanare, Venezuela

When did you join RAINFOR?
In June 2006.

What are your main research
interests?

Setting up plots and botanical
determinations.

What projects are you involved
in?

I'm involved in Venezuela Amazon
forest plots in Puerto Ayacucho and
San Carlos de Rio Negro.

What are your plans for the
future?

To set up more plots in other
areas in Venezuela like in the
Bolivar state, within the Guyana
Shield, one of the oldest land
surfaces of the world, consisting of
Precambrian rocks between 0.9 and
3.5 hillion years ago.
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Liana O Anderson

University of Oxford / National
Institute for Space Research-
INPE, Brazil
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What projects are you involved
in?

Now in AMAZONICA and
GEOCARBON projects (UK/EU)
and PANAMAZONIA and Virtual
Laboratory at INPE, in Brazil.

What are your plans for the
future?

My plans include expanding my
research area to cover all the tropics
and bring together more
meteorological data analysis into my
research. In the long-term, | aim to
get a permanent position here in
Brazil and strengthen collaboration
with RAINFOR activities and
partners.
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Michelle Johnson

University of Leeds, UK

When did you join RAINFOR?

In June 2012.

What are your main research
interests?

My main interests lie within
biogeochemical cycles, particularly
interactions between soil, vegetation
and nutrients. | am currently
working on developing a dynamic
soil phosphorus model for the
Amazon basin which will be
evaluated with RAINFOR
observations.

What projects are you involved
in?

| am currently employed as a post-
doc on the AMAZALERT project
(www.eu-amazalert.org). The aim of
the project is to improve our ability
to model tropical forest responses to
changing environmental conditions
such as drought, temperature and
atmospheric CO2 concentrations.
This will reduce uncertainties in
predictions  of  climate-induced
changes in the Amazon basin.
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Leena Vihermaa

University of Glasgow, Scotland,
UK

When did you first work with
RAINFOR?

| joined RAINFOR in July 2010.

What are your main research
interests?

| am interested in aquatic carbon
dynamics. My main focus has been
on dissolved inorganic carbon (DIC)
and the resulting CO, efflux. The
work has included *C and *C
analysis to understand the age and
source of the carbon. We also
analysed dissolved organic carbon
(DOC) and particulate organic
carbon (POC) and carried out a pilot
project on aquatic methane
emissions. In addition to that, we
recorded water chemistry and
hydrology data and | am particularly
interested in using these variables
to model high frequency carbon time

series.

What projects are you currently
involved in?

| am a post-doc on the AMAZONICA
project. We carried out in total of
nine months of field campaigns at
Tambopata National Reserve, Peru
during 2011-2012. We collected
data on aquatic carbon as well as
potential sources such as stem flow,
through fall, overland flow and
rainfall. From October | will start
working in the UKLEON project
which  studies the effect of
meteorology on the carbon
dynamics of UK lakes.

What are your plans for the
future?

| have a strong interest to continue
working on the carbon cycle in the
tropics. After my UKLEON post, |
would like to return to work in the
Amazon basin. | am particularly
interested in studying the origin of
aged aquatic carbon and separating
out the more slowly cycling
potentially weathering fuelled
carbon pool. | am also interested in
aquatic methane emissions.

In Memoriam of Elisban Armas

Valued friend, guide, naturalist, and field assistant to many who have passed through
Tambopata in southern Peru, sadly died earlier this month. For more contributions, please visit
the RAINFOR Facebook page (rainfor.moore.project).

RAINFOR website

We invite you to visit the new website and welcome any suggestions for improvement. Please
continue to send us your updates, news and photographs. If you have not already done so,
please check your contact details on the Partners page.

We would also like to update the map to include cluster specific images and links. Please send
us the photograph you would like to be used for your plots or plot clusters, and your project
websites. Please send any responses and photos to Georgia Pickavance
(G.C.Pickavance @leeds.ac.uk)

JACARE photo gallery access available

The Joint Amazon Carnegie RAINFOR Expedition, in Peru (2011) was documented by
professional photographer Jake Bryant, commissioned by Prof Yadvinder Malhi.

Jake would like to make the image gallery for the expedition available for everyone to access.
Please visit the gallery to view all photos taken in Peru and use in your presentations:
http://www.envirofoto.com/jacare

Recently, Jake and the University of Arizona, were jointly awarded a National Science
Foundation grant to house a multi-visual exhibition in the United States. This exhibit, entitled
‘Connecting Researchers to Public Audiences’ is to be housed at the University of Arizona, and
the Sonora Desert Museum during Jan-March 2015. The exhibition will cover four years of field
research from the Amazon-PIRE / PASI project (http://amazonpire.org/). A short promotional
advert about the exhibition can be accessed via: https://vimeo.com/
channels/envirofoto/63423015. A video documentary covering the 2-year-long PhD canopy
fieldwork undertaken by Cecilia Chavana-Bryant can be seen at:
https://vimeo.com/channels/envirofoto/ 46676651. More of Jake’s previous images can be seen
at: www.envirofoto.com
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Sophie Fauset

University of Leeds, UK

When did you first work with
RAINFOR?

| joined RAINFOR in 2008, assisting
with data collection in Nouragues,
French Guiana as training for my
PhD project. | have also worked as
Database Assistant for RAINFOR,
developing a liana database, and
more recently assisted with the
2012 census in Nouragues.

What are your main research
interests?

| am interested in the response of
tropical forests to global
environmental change, including
climate change, CO2 fertilisation
and fire. In particular, | am
interested in how species and
functional diversity may be impacted
by environmental changes, and how
diversity may influence forest
responses. My PhD work assessed
the functional and structural
responses of Ghanaian forests to
drought and fire, and spatial and
temporal patterns of lianas.

What projects are you currently
involved in?

I am currently working as a
Research  Associate on the
AMAZONICA project, developing an
individual based model of forest
dynamics. | hope to use the model
to investigate the role of functional
diversity of plants in determining the
resilience of forests to climate
change.
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The 3 photos above © Esteban
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