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Abstract

Expeditions to the southern Atlantic forest of Brazil were conducted with local students in
August 2008 and Biosphere Expeditions in November 2008, to the APA (Area of
Environmental Protection of Guaratuba) in the Serra do Mar Mountain range. This was the
third Biosphere Expeditions survey conducted in the area, and the fifth overall survey if
local expeditions are counted. The primary aim of the surveys is to locate core habitats for
jaguar and puma at their southern range in the Atlantic Broadleaf Forest, and develop
conservation strategies based on information gained locally, as a means to produce
guidelines for conservation of these species and their habitat.

Sampling was conducted in the locality of Canasvieiras, in the municipality of Guaratuba
and consisted of sign surveys and the deployment of 11 camera traps. Data collected
included species richness, frequency, composition and observed occupancy. Frequency of
puma (n=5) was higher than in the previous year, and jaguar was recorded once by tracks.

This study corroborates previous findings that the area may be considered of importance
as habitat for jaguars due to the recurrent presence of species that have become rare
elsewhere in southern Brazil, such as the tapir Tapirus terrestris and peccaries Tayassu
pecari and Pecari tajacu, the surveillance of the area by private rangers, and also due to
the good general aspect of the forest, including widespread presence of adult stands of
palm hearts Euterpes edulis, which have also become rare elsewhere.

Resumo

Expedicbes para a Floresta Atlantica no sul do Brasil foram conduzidas com estudantes
em Agosto de 2008 e Biosphere Expeditions em Novembro 2008, particularmente para a
APA (Area de Protecdo Ambiental de Guaratuba) localizada na cadeia de montanhas da
Serra do Mar. Este foi o terceiro levantamento da Biosphere Expeditions na area de
estudo, e o quinto ao todo, contando com a participacdo de expedicdes locais. O objetivo
principal do projeto € encontrar nucleos de habitat para a onga-pintada e 0 puma em sua
area de distribuicdo na porcdo sul da Floresta Atlantica, e desenvolver estratégias de
conservacao baseadas em informacbes obtidas localmente, a fim de produzir diretrizes
para conservacao destas espécies e de seu habitat.

A amostragem foi conduzida na localidade de Canasvieiras, municipio de Guaratuba, e
consistiu em levantamento de vestigios e uso de 11 armadilhas-fotograficas. Dados
coletados consistiram de riqueza de espécies, freqiéncia, composi¢cdo, e ocupacao
observada. Frequéncia de puma (n=5) foi maior do que nos anos anteriores, e a onga-
pintada foi registrada uma vez por rastros.

Este estudo corrobora os resultados prévios de que a area de estudo pode ser
considerada como habitat de importancia para a onca-pintada em razdo da recorrente
presenca de espécies que tem tornado-se raras em outras regiées do sul do Brasil, dentre
elas anta Tapirus terrestris e porcos-do-mato Tayassu pecari e Pecari tajacu, a presenca
de patrulheiros, e também pelo bom aspecto geral da floresta, incluindo a presenca
generalizada de plantas adultas de palmito Euterpes edulis, o qual tem também tornado-
se muito raro.
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Please note: Each expedition report is written as a stand-alone document that can be read
without having to refer back to previous reports. As such, much of this section, which
remains valid and relevant, is a repetition from previous reports, copied here to provide the
reader with an uninterrupted flow of argument and rationale.

1. Expedition Review

Matthias Hammer
Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the
Earth. Projects are not tours, photographic safaris or excursions, but genuine research
expeditions placing ordinary people with no research experience alongside scientists who
are at the forefront of conservation work. Expeditions are open to all and there are no
special skills (biological or otherwise) required to join. Expedition team members are
people from all walks of life and of all ages, looking for an adventure with a conscience
and a sense of purpose. More information about Biosphere Expeditions and its research
expeditions can be found at www.biosphere-expeditions.org.

This expedition report deals with an expedition to the Atlantic rainforest of Brazil, which
aimed to initiate the first-ever concerted conservation project of Atlantic forest jaguar and
puma populations and their prey in unstudied rainforest. The expedition’s study site in the
APA (Area of Environmental Protection) of Guaratuba, in the Serra do Mar Mountain
range, is known for its outstanding beauty, with densely forested mountain ranges and
mangrove lowlands reaching the Atlantic Ocean. It harbours one of the few jaguar
populations surviving in broad-leaved Atlantic rainforest. Data collected by the expedition
will form the basis for the management and protection of jaguars and pumas and their
habitats within a highly threatened ecosystem.

Nobody knows how many jaguars and pumas there are in the APA of Guaratuba, an
important refuge where these two cat species probably still survive in numbers. It is vital
that this southernmost population of jaguars in the broad-leaved Atlantic rainforest is
protected, as it contains the source population from which jaguar numbers could be re-
established at an important area of its historical range. Biosphere Expeditions assisted
local conservation efforts by initiating research in this unstudied area of forest, gathering
key information vital for the protection of this highly endangered habitat and its resident
species.
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1.2. Research Area

Brazil is located on the Atlantic coast of South America and is the largest country on the
continent. Two-thirds of Brazilian territory is located within the Amazon basin. In addition to
the Amazon, the Atlantic rainforest extends for about 3,500 kilometres along the coast with
an area of over one million square kilometres. The Atlantic forest ecosystem is recognised
as one of the most unique habitats on Earth, with numerous endemic species. It is one of
the so-called world “hotspots” of biodiversity, with over 400 vascular plants per hectare,
50% of which are endemic. Animal diversity is also high: 215 species of mammals have
been recorded, 73 of which are endemic; and out of a total of 183 species of amphibians,
91.8 % are endemic. Although biodiversity is very high, the status of many individual
species is precarious. A recent estimate showed that 171 out of 202 species of vulnerable
animals from Brazil are from the Atlantic forest.
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The study area is situated in the APA of Guaratuba, although much of the Serra do Mar
mountain Range in the State of Parana, as well as its bays, are of interest to this project.
The Serra do Mar mountain range harbours the largest continuous patches of Atlantic
Broadleaf Rainforest of Brazil.

The Atlantic rainforest of Brazil is one of the most endangered ecosystems on Earth. It is
hard to overstate the importance of this ecosystem in terms of conservation. Declared a
UNESCO World Heritage Site in 1999, most scientists rank the Atlantic forest as one of
the top three priorities for global conservation efforts. Very little of the Atlantic forest
remains, and what does is highly fragmented. Despite this, it still maintains extremely high
levels of diversity and endemism.

© Biosphere Expeditions
www.biosphere-expeditions.org



g, L,-!‘IQL"J-

\"'\'. ey o y '-I‘:E“
LR " Wt p g! )

Map of the Atlantic forest showing estimated extent around 1500 (grey) and extent in 1990 (black).

The forest, which once spread along the Atlantic coast and much of southern Brazil, is now
reduced to fewer than 8% of its original extent because of intensive human occupation,
beginning with sugar cane plantation in the 1500s and later coffee plantations.

To address this lack of information, the expedition’s research work also assessed which
human occupation strategies are most compatible with the concurrent survival of large
mammals, with special emphasis on the habitat quality for the jaguar and puma. Few
areas are left, which have remained untouched and these are of high importance for their
intrinsic value as a source of species, and as a model for recovering disturbed areas.
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1.3. Dates
The expedition ran over a period of two weeks from 26 October to 7 November 2008 and

was composed of a team of international research assistants, guides, support personnel
and an expedition leader (see below for team details).

1.4. Local Conditions & Support
Expedition base & transport
The expedition assembly point was Curitiba, where expedition team members were met by

the expedition leader and by the local scientist to be taken directly to base camp (see map
below) using two Land Rover Defenders kindly provided by Land Rover Brazil.

Graciosa

Curitiba

Saoiose dos Finhais.

Morro Alto

ﬁaint Hilaire NP A tlax}ﬁc
Ocean
Base camp 3

® 2007 and 2008 m Base camp 2006

| Harbor
base

Limeira road Baia de Guaratuba

MDA EatthSat
6 DigitalGlobe

Map showing study area including study bases, main road network, and major landmarks. © Google Earth.

Prior to the team members’ arrival, staff prepared base camp from 20 November 2008.
The facility is owned by a Mr. Simdes that kindly provided access to it.

Base camp consisted of ten tents installed on wooden platforms, where the team slept,
and a house where meals where served, equipment was stored and other common
activities were conducted.
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Base camp with tents installed on wooden platforms above the forest floor.

There were two dedicated cooks to prepare all meals. Lunch often consisted of a snack
lunch pack taken to the field. There was a 110V electricity supply at base.

Field communications
There was no telephone, and mobile phones did not work at base. The nearest landline

telephone was about one hour from base camp. Regular expedition diary updates were
uploaded to www.biosphere-expeditions.org/diaries for friends & family to access.

Medical support & insurance

The expedition leader was a trained first aider, and the expediton carried a
comprehensive medical kit. Further medical support was provided by hospitals in the
towns of Matinhos, Guaratuba, Paranagua and Curitiba. All team members were required
to be in possession of adequate travel insurance covering emergency medical evacuation
and repatriation. Safety and emergency procedures were in place.

There were no serious medical incidents. There was a sprained wrist from a fall, which
was dealt with at camp.

1.5. Expedition Scientist

The expedition's local biologist was Marcelo Mazzolli. Born in Brazil, he graduated in
Biology in 1992, with a master’'s degree from the University of Durham, UK. His Ph.D. in
ecology, obtained in Brazil, was on the effects of human occupation on the extinction of
large mammals. He has devoted his career to the study of large mammals, particularly the
puma and jaguar, but has had many other outdoors experiences. He was a professional
jungle guide in the Amazon forest in 1986 at age 21. He has attended many national and
international workshops, and published relevant articles. His studies have made his work
well known, and early in his career he was invited to be a member of the International
Union for Conservation of Nature (IUCN) Cat Specialist Group with one of his projects
listed as a priority in the World Wide Cat Action Plan. He has travelled extensively, living in
the United States and Peru, and has surveyed lions in Botswana and Arabian leopards in
Oman.
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1.6. Expedition Leader

Ronald Seipold graduated from the University of Berlin with a Masters Degree in Business
Administration and then spent several years working in different branches of industries
leading organisational and IT related projects. He then decided to go for a total change of
career & lifestyle and focus on his passion for travelling, wildlife and the outdoors. After a
100 day intensive training course with COLT (Canadian Outdoor Leader Training) he
gualified as an outdoor leader, radio operator, sea kayak and canoeing guide, backcountry
first-aider, etc.. Ronald then began leading and instructing groups in the outdoors primarily
in Scandinavia and Canada as well as working for outdoor camps and lodges. Ronald
joined Biosphere Expeditions in 2007 and participated as staff in the expeditions of Oman
and Azores. His favourite activities are mountaineering, canoeing and climbing.

1.7. Expedition Team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of
all ages, nationalities and backgrounds.

!Illm J

BIOSPHERE. | | ~4
EXPEDITIONS org {

From left to right and from back to front: Reinhold Gahlnann (Germany), Marcelo Mazzolli (expedition scientist, Projeto

Puma, Brazil), Marianne Danielsen (Denmark), Marion Westphal (Germany), Alistair Smith (South Africa), Michael Paull

(Australia), Catharine Muenzel (Germany), Sheila Boughton (UK), Natalie Priest (UK), Nalia Alves (cook, Brazil), Neuza
dos Santos (cook, Brazil), Sandra Fischer (Germany), Ronald Seipold (expedition leader, Germany).
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1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £1190 per two week
slot. The contribution covered accommodation and meals, supervision and induction, a
permit to access and work in the area, all maps and special non-personal equipment, all
transport from and to the team assembly point. It did not cover excess luggage charges,
travel insurance, personal expenses like telephone bills, souvenirs, etc., as well as visa
and other travel expenses to and from the assembly point (e.g. international flights).
Details on how these contributions were spent are given below.

Income £

Expedition contributions 13,866

Expenditure

Base camp and food 2 036
includes all meals, base camp equipment !
Transport 729
includes fuel, vehicle maintenance

Equipment and hardware 351
includes research materials, research gear

Biosphere Expeditions staff 2 414
includes salaries, travel and expenses to Novosibirsk? !
Local staff 3187
includes salaries, travel and expenses, Biosphere Expedition tips, gifts !
Administration 540

includes bribes, registration fees, sundries, etc

Income — Expenditure 4609

Total percentage spent directly on project 66%

10

© Biosphere Expeditions
www.biosphere-expeditions.org



1.9. Acknowledgements

This study was conducted by Biosphere Expeditions which runs wildlife conservation
expeditions all over the globe. Without our expedition team members (who are listed
above) who provided an expedition contribution and gave up their spare time to work as
research assistants, none of this research would have been possible. The support team
and staff (also mentioned above) were central to making it all work on the ground. Thank
you to all of you, and the ones we have not managed to mention by name (you know who
you are) for making it all come true. Biosphere Expeditions would also like to thank
members of the Friends of Biosphere Expeditions and donors, Land Rover, Cotswold
Outdoor and Motorola for their sponsorship.

Projeto Puma, Biosphere Expeditions’ local partner for this project, and its founder Dr.
Marcello Mazzolli were crucial to the success of the expedition. Thank you also to Daniel
Contrucci of Projetcto Baggagem who initiated the whole project by establishing contact
between Projeto Puma and Biosphere Expeditions and still gives support to the expedition
from Sao Paulo.

1.10. Further Information & Enquiries

More background information on Biosphere Expeditions in general and on this expedition
in particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org.

Enquires should be addressed to Biosphere Expeditions at the address given below.
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Please note: Each expedition report is written as a stand-alone document that can be read
without having to refer back to previous reports. As such, much of this section, which
remains valid and relevant, is a repetition from previous reports, copied here to provide the
reader with an uninterrupted flow of argument and rationale.

2. Puma & Jaguar Survey

Marcelo Mazzolli
Projeto Puma

2.1. Introduction

Biosphere Expeditions started working in Brazil in 2006 with the first expedition running to
Guaratuba bay with access by boat only. During that year, fourteen species of mammals
were recorded, including jaguar Panthera onca and the puma Puma concolor (Mazzolli &
Hammer 2007). The reduced presence of target species, difficult access, swampy trails
and state of facilities present in the area encouraged us to change base camp site for the
2007 and 2008 expeditions.

In the 2007 expedition, collared and white-lipped peccaries were added to the list of
recorded species. In August 2008, a local expedition with students from Brazilian
universities surveyed the vicinities of the Harbour Base, the Quintilha trail by the Saint
Hilaire/Lange National Park (PNSH/L), and a trail in the Morro Alto location connecting
PNSH/L to the neighbouring mountain ranges of Serra do Mar (see map above in item
1.4).

Figure 2.1a. Harbor base at the southern tip of Saint Hilaire/Lange National Park.
This base was used during the local August 2008 expedition.

12
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During this survey, a reduced number of signs of mammals were found, although it is
worth mentioning the occurrence of tapirs and peccaries in the Morro Alto by the Limeira
road. These findings corroborate the previous hypothesis, based on low human
disturbance, that the area may provide the best wildlife connection between the Saint
Hilaire/Lange National Park and the western mountains of Guaricana, Candongas, and
Canasvieiras, or put shortly, the connection between the general area of Biosphere
Expeditions’ base camp in 2006 with those of 2007 and 2008.

Eight camera traps were installed during the local August 2008 expedition, remaining in
the field for several months. Although five of the cameras were stolen, those retrieved
revealed the presence of several species, including margay, tayra, and paca (see below),
all of which had not been recorded thus far (Fig. 2.1b).

Figure 2.1b. Species camera trapped during the
August 2008 survey with local teams near and in the
Saint Hilaire/Lange National Park. From top left
clockwise: red deer, tyara, paca, collared pecari and
margay. The deer was photographed by the harbour
base, the pecari and tayra on the Limeira road by
Morro Alto, and the paca and margay near the
Quintilha trail.

13
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Study area

The area sampled during November 2008 by Biosphere Expeditions was the same as that
surveyed in 2007, except that the base camp location was not the same, and that the area
sampled expanded a few kilometres northwards. It was located 13 km west of the PNSH/L
border and was encompassed by the APA of Guaratuba, a reserve of sustainable use,
where productive activities of low impact are allowed. The area surveyed comprised 11
contiguous cells 2 x 2 km in size, consisting mostly of large (over 5,000 ha) private (e.qg.
Simdes land) and public properties (e.g. Ambiental Reflorestadora, Copel), which were
patrolled by guards hired to protect the areas against encroachment by landless people,
poaching, and illegal harvesting of palm-heart Euterpe edulis.

Base camp was located 12 km from the federal road BR-277 connecting the capital
Curitiba to the harbour town of Paranagua. It took approximately 1.5 hours using four-
wheel drive vehicles on a track crossing several wooden bridges and two rivers to reach
the expedition base camp. Although the surrounding mountains reach over 1,500 m in
altitude, the area sampled was between 150 to 450 m in altitude. The vegetation consisted
mostly of montane and sub-montane broadleaved Atlantic Forest.

In addition to covering the area around base camp, two exploratory Land Rover-based
surveys were conducted to the Graciosa mountains to the north (where jaguars had been
recorded prior to 1997), and by Land Rover and boat to an island of the Guaratuba Bay to
the south of base camp (where jaguars had been recorded in 2006) (Figure 2.1b).

-

Figure 2.1b. Boat preparing to leave with team members to survey an island by the
Guaratuba Bay area where a jaguar had been recorded in 2006.

14
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2.2. Methods
Training of team members

For the first two days team members were given talks and practical lessons, learning the
use of GPS (Global Position System) and general data collection and equipment usage
procedures. The first excursions into the forest were done under the supervision of
Biosphere Expeditions staff. After a few days, team members were able to navigate in the
forest, install camera traps and record tracks and signs of mammals in small groups
without direct supervision.

A\ B A2 J
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Figure 2.2a. Team members being briefed on the base camp varanda about data entry and other study protocols.

Ecological sampling

Data on mammalian presence were collected from field surveys in continuous quadrats 2 x
2 km each coded by a combination of letters and numbers.

Resampling of quadrats were carried on when possible, taking into account that mobile
species will be present in some instances and absent in others, thus the presence or
absence of a species from a certain area can only be established with repeated sampling
(Table 2.2a).

15
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Table 2.2a. Quadrat resampling scheme showing quadrat codes. Numbered columns marked with X represent the
number of sampled occasions.

Number of times resampled

Quadrat
1 2 3 4 5 6
9i X X X X
9j X X X
10h X X
10i X X X X
10j X X X X
10k X
11h X X X
11i X X X X X
11j X

Data collection procedures included camera trapping and recording of any mammal sign,
vocalisation or sighting in the quadrats sampled. Data were recorded in pre-formatted data
sheets taken to the field and animal signs were photographed and photos brought to camp
for correct identification. Team members carried GPS pre-loaded with coded quadrat grids,
which helped them to locate themselves and the areas where data had to be collected,
avoiding aggregated sampling (spatial autocorrelation). Every animal sign was recorded
along with the coordinate and quadrat code. This allowed for observed species’ occupancy
(number of quadrats present or absent) and frequency (also referred to as ‘relative
abundance’ in the literature).

Most trails were 3 km in length and had sufficient mud coverage to display prints of animal
tracks. This made track recording possible in most circumstances without the need for
track traps. Track traps were set in the few trails where tracks did not record naturally.

Two overnight surveys were carried out at the same location, each time volunteers walked
a trail during the night for one to two hours, imitating a jaguar with a jaguar caller.

Camera trapping

Eleven cameras, three of which were digital, were placed in the study area. Total camera
trap sampling effort was 63 camera trap nights (Table 2.2b) in four quadrats.

Cameras were not set or removed all at once, so the period they stayed in the field varied.
As there was only one expedition slot in 2008, the sampling period was short.

16
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Table 2.2b. Sampling history of individual cameras (ID column), including date of installation and removal, quadrat
installed and working period.

Date Date

ID installed removed Quadrat X Y Trap nights
D1 29/10/08 06/1108 11i 721784 7161840 7
A8  29/10/08 06/11/08 11i 721674 7161903 7
D2  28/10/08 06/11/08 11i None None 8
A31 31/10/08 06/11/08 9i 717063 7161481 6
D3 31/10/08 05/11/08 9i 717002 7161674 5
A32 30/10/08 06/11/08 11h 720493 7163601 7
A30 30/10/08 05/11/08 9/10i 717872 7161142 6
A21  02/11/08 06/11/08 i127? 721925 7161357 4
AO6 02/11/08  06/11/08 i11/127? 721683 7161376 4
A20 1/11/08 05/11/08 9j 717335 7159539 4
A40  31/10/08  05/11/08 9J 717961 7159757 5

Total trap-nights 63

2.3. Results

Training and performance

Training the expedition team on navigation through the forest was considered very
successful. After a few days groups consisting of two to four team members went for long
walks to perform their tasks by themselves. Some of the groups explored new trails that
had not been visited before. The fact that they were able to return in the scheduled time
was proof that their navigation skills were excellent. Camera traps installed by team
members performed well, indicating that installation was good. Data recording and entry
was also satisfactory.

Species occurrence

During the Biosphere Expeditions survey, armadillo, brocket deer, capuchin monkey, crab-
eating fox, collared peccary, jaguar, opossum, puma, racoon, and tapir were recorded. As
in 2007, tapir was the species recorded most, in number of quadrats (n=6) and in
frequency (n=8). Puma was the second most recorded species, found in three quadrats
and on five occasions (Table 2.3a).

17
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Table 2.3a. Species recorded during the Biosphere Expeditions survey, with information on quadrat number and type of
record (vestige, sighting, vocalization, camera trap).

Species Latin Local name Quadrats Type of Number
name record of records
Armadillo Dasypus novemcinctus Tatu-galinha 9j, 10i Track 02
Mazama sp. (likely . . Sighting, .
Brocket deer americana) Veado-mateiro 11h, 11i camera trap 02
Capuchin . A
monkey Cebus nigritus Macaco-prego 10k Sighting 01
]E(Z)rxab-eatlng Cerdocyon thous Graxaim 9i, 10i Track 01
Collared- Pecari tajacu Cateto 9h Hair 01
peccary
Jaguar Panthera onca Onga-pintada 9 Track 01
Opossum Monodel_pr_us Gamba 10i Sighting, 02
marsupialis track
Puma Puma concolor Onga-lve~rmelha, 9i, 10j, 10k Track, 05
edo camera trap
Racoon Procyon cancrivorous Mé&o-pelada 9i, 10i Track 03
Tapir Tapirus terrestris Anta 9i, 10i, 10j, 10k, 11i, Track, 08
11h camera trap

* Additional to those recordings there were numerous other of (undentified species of) deer.

Only two species, deer and tayra were recorded with camera traps, the remaining species
were recorded by their tracks. Results in species composition from 2008 differed from
2007 by the recording of jaguar, capuchin monkey, opossum, and the absence of ocelot
and agouti.

Jaguars did not reply to the jaguar caller during overnight camps, and were thus only
recorded by tracks. Jaguar and puma tracks are difficult to distinguish in some instances,
particularly when puma tracks expand in deep mud, as it was possible to observe during
this expedition. To avoid misinterpretations, and confirm that the track found was
unquestionably that of a jaguar, puma and jaguar tracks were digitalized and scaled to
natural size (Fig. 2.3a).

18
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Figure 2.3a. Jaguar (top) and puma prints in the mud highlighting differences in size and shape. Actual sizes, ruler in
centimeters. The only jaguar print was found on the “donkey trail”, revealing that the animal headed downhill. Puma
tracks were found on five occasions.
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GIS mapping

Two maps were produced. The first was limited to the 2008 base and surroundings,
included quadrat coding and contained the trails and camera trap locations. It was
extracted from Geopro maps produced by Pro-Atlantica in the background and overlaid
with data obtained in the field and transferred using the software TrackMaker

(www.gpstm.com).
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Figure 2.3b. Map of the study area. Map includes position of camera traps, river systems, quadrat coding
(letter and number) and trails. Coordinates are in UTM, datum SAD 69.

The second map was produced by Projeto Puma displaying the entire ‘Jaguar Corridor’
study area. It displays the locations of the 2008 exploratory surveys using Land Rovers to
the Graciosa Mountains and by boat to Guaratuba Bay. It also summarises locations
where jaguars have been found prior to 1997 and from 2006-2008, base camps, main

roads, and contours of protected areas (Fig. 2.3c).
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