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Dear Earthwatch Volunteers, 
  
It is with great pleasure to inform you of the advances of the Earthwatch project in the Peruvian Amazon 
during 2016. At the Pacaya-Samiria National Reserve sites the conservation based research is resulting in 
a clearer understanding of the impacts of recent hydrological change on wildlife and indigenous people 
of the Peruvian Amazon. Your dedicated and enthusiastic help on the project has made for a truly 
successful research year.  
 
The project began in 2006 with a focus on community based conservation initiatives on wildlife 

populations of the Samiria River basin. Shortly after the project began the Amazon basin started to have 

greater variations in water levels that impacted the fauna in flooded forests through droughts and 

intensive floods. The results of the project demonstrated that droughts cause decreases in aquatic 

animal populations, including fish, dolphins and wading birds. In contrast, intensive floods result in 

greater aquatic animals, but with drastic consequences for ground dwelling terrestrial wildlife, such as 

deer, peccaries and large rodents, whose populations have been decimated. Whilst the conservation 

programs of the Cocama indigenous groups has been very positive for wildlife, these initiatives can be 

overshadowed by the much greater impacts of climate fluctuations.  

Water levels for 2016 were within the long-term averages and did not have extreme conditions. The 

results of the 2016 research show that terrestrial wildlife populations are still very low and have not yet 

recovered from the consecutive years of intensive floods that occurred from 2011 to 2015. The only 

species that showed some signs of recovery was the red brocket deer. Surprisingly, the aquatic wildlife 

continued to increase with 2016 having the greatest fish stocks, largest pink dolphin numbers, highest 

giant river otter populations and most numerous wading bird flocks since the project began. The 

arboreal species all have healthy populations. Woolly monkey and howler monkey populations increased 

in 2016, which is a sign of good wildlife conservation at the site.  Macaws, had a healthy stable 

population.  Caimans are declining generally in the Peruvian Amazon from un-managed hunting, but in 

the Samiria caimans had a stable population in 2016.  

From the staff of the Rio Amazonas and Clavero, the students, and me, we send our warmest Amazonian 
regards, and thank you so much for your kind assistance with the Amazon Riverboat project. 
  
Yours faithfully, 
  

 
 
Richard E. Bodmer, PhD, DSc 
Professor in Conservation Ecology  
Durrell Institute of Conservation and Ecology and FundAmazonia 
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Summary 
The more normal water levels in 2016 were preceded by consecutive years of intensive floods that 

occurred from 2011 to 2015. Terrestrial wildlife populations were still very low in 2016 and the only 

species that showed some signs of recovery was the red brocket deer. Aquatic wildlife continued to 

increase with 2016 having the greatest fish stocks, largest pink dolphin numbers, highest giant river otter 

populations and most numerous wading bird flocks since the project began. The arboreal species all have 

healthy populations, including primates, macaws and game birds. Woolly monkey and howler monkey 

populations increased in 2016, which is a sign of good wildlife conservation at the site.  Caimans are 

declining generally in the Peruvian Amazon from un-managed hunting, but in the Samiria caimans had a 

stable population in 2016. 

Goals, Objectives, and Results 
The climate models for western Amazonia concur with recent climate fluctuations (Davidson et al. 
2012). The models predict that the western Amazon basin will become wetter with greater flooding 
during the high-water season (Cook et al. 2012; Espinoza et al. 2013; Gloor et al. 2015), interspersed 
with occasional drought during the low water season (Phillips et al. 2009; Espinoza et al. 2011). 
   
Each year western Amazonia goes through seasonal changes between the flooding period from December 
to June and the low water period between July to November (Junk et al. 1989). However, these normal 
seasonal changes are having intensification in hydrological cycles (Espinoza et al. 2013). In the high-
water seasons in 2009 and 2011 - 2014 the Amazon River had very high floods with 2012 and 2015 being 
record flood (Espinoza et al. 2013). In 2010 the water level of the Amazon River was at a record low 
during the dry season (Espinoza et al. 2011).  

Impacts of recent climate change in this paper use correlations between observed intensification of 
hydrological cycles and changes in wildlife populations. Wildlife populations are compared between 
years with less hydrological fluctuations (2000-2008) and those with greater hydrological fluctuations 
(2009-2016)(Gloor et al. 2015).  

The goal of this project is to help develop conservation strategies in the western Amazon that confront 
the current threats from climate change. The purpose is to collect wildlife monitoring data to examine 
impacts of climate change on wildlife and livelihoods of local indigenous people, evaluate how 
sustainable use of fisheries and bush meat is being affected by climate fluctuations, understand 
adaptations, and examine mitigations using community co-management and economic incentives. 

The overarching research questions are using a matrix of species assemblages. This matrix includes three 
landscape components (aquatic, terrestrial and arboreal) and the two species components (ecosystem 
indicator species and human resource use species). There are six species groups that result from the 
matrix (Table 1).  
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Table 1. The following species assemblages were used for the matrix. 

 Indicator species 
 

Resource use species 

Aquatic River dolphins 
Wading & aquatic birds 
Fishing bats 

Fish 
Caimans 
 

Terrestrial Large felids 
Terrestrial edentates 

Ungulates  
Terrestrial rodents 

Arboreal Macaws  
Small-bodied primates 

Large-bodied primates  
Game birds 

  
Ecosystem indicators are species that are not harvested by local people and trends in their populations 
are caused by changes in the ecosystem or species. Resource use species are harvested by local people 
and trends in their populations result from harvest pressure and/or changes in the ecosystem.  

Population trends of these assemblages were correlated with water level data, which are categorized 
into 1) intensive flood, 2) normal and 3) extreme drought conditions. Water level data from the Servicio 
de Hidrografia y Navigacion de la Amazonia (Servicio de Hidrografía 2015) were available for the past 38 
years. Peak flood levels were classed as 1) high water levels (>117.65 m.a.s.l.), 2) medium water levels 
(116.25 – 117.65 m.a.s.l.) and 3) low water levels (<116.25 m.a.s.l.) during peak flood pulse.  

Results                                                                                                                            
An El Niño event occurred in 2016, which resulted in an overall normal hydrological cycle. The peak 
flood pulse was at 117.28 m.a.s.l. well within the normal water level range. In contrast, La Niña cycles 
have recently caused intensive floods including the 5 year period of 2011-2015 (Espinoza et al. 2013; 
Davidson et al. 2012).  

The trough in water level in 2016 was 108.81 m.a.s.l. The mean trough for all years was 108.19±1.08 
m.a.s.l. putting 2016 as a very average year. The lowest trough in water level occurred during the dry 
season of 2010 (Espinoza et al. 2011) when water dropped to 105.43 m.a.s.l., and 2005 (Malhi et al. 
2008) when water dropped to 106.09 m.a.s.l. (Figure 1).  

Water level in 2016 changed by 8.47 m between the peak of high water and trough of low water, which 
was less than then the long term mean change of 9.17±1.19 m.  

Figure 1. Peak flood pulse and low water trough of the Iquitos Hydrographic station between 1978-2016 

in meters-above-sea-level (m.a.s.l.).  
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Terrestrial mammal populations decreased by over 95% during the recent consecutive years of high 
water levels from 2009-2015. In 2016 the terrestrial mammals continued to show decreased numbers and 
no clear sign of recovery.  

As in recent years there were no ungulates sighted on the terrestrial transects, including tapir (Tapirus 
terrestris), white-lipped peccary (Tayassu pecari), collared peccary (Pecari tajacu), and red brocket 
deer (Mazama americana). Time series correlations continued to show a decrease in most of the 
terrestrial mammal populations (Table 2). However, camera trap captures showed an increase in brocket 
deer numbers in 2016 with 21.60 ind/mcd, compared to the average over the past 4 years of 6.64 +4.4 
ind/mcd (Figure 2). Tapirs had a lower capture rate of 5.40 ind/mcd in 2016 compared to an average of 
26.0 +4.5 ind/mcd during the previous 4 years. Both peccary species had no captures in 2016, similar to 
the past 4 years.  

 

Figure 2. Brocket deer camera trap captures recorded as independent photos per 1,000 camera days 

(m.c.d.). 

Likewise, large rodents, including black agouti (Dasyprocta fuliginosa) and paca (Cuniculus paca), had 
similar numbers to the previous years on both transects and camera traps. Agouti have not shown any 
signs of recovery with very low numbers in 2016, which might still be a result of the historic high floods 
of 2015. Other terrestrial species such as giant anteaters (Myrmecophaga trydactila) and nine-banded 
armadillo (Dasypus novemcinctus) also continued to have very low numbers on transects and camera trap 
surveys during 2016 (Table 1).  

 

 

 

 

 

 

 

  

             Red brocket deer captured by paired camera traps. 
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Table 2. Terrestrial mammal species time series regressions. Significant population trends have ranges 
from 2009-2016 and non-significant time series have mean and standard deviations from 2009-2016. 
Terrestrial mammal time series begins in the first high flood pulse of 2009. 
 

Terrestrial Mammals Survey 

Type1 

Population trend                 

(2009-2016) p<0.05 

Time series regressions 

Species   trend r2 p 

Tayassu pecari T 5.46 - 1.89 ind/km2 — 0.54 0.038* 

Tayassu pecari C 9.86 – 0 ind/m.c.d. — 0.83 0.012* 

Pecari tajacu T 0.19 – 0.07 ind/ km2 — 0.52 0.045* 

Pecari tajacu C 29.02 – 0 ind/m.c.d. — 0.83 0.011* 

Mazama americana T 0.21 – 0.0 ind/ km2 — 0.69 0.010** 

Mazama americana C 36.36 – 21.60 ind/m.c.d. ns 0.38 0.19 

Tapirus terrestris C 22.73-5.40 ind/m.c.d. ns 0.11 0.52 

Dasyprocta fuliginosa T 1.25 – 0.62 ind/km2 — 0.89 <0.001** 

Dasyprocta fuliginosa C 445.45 – 0 ind/m.c.d. — 0.83 0.012* 

Cuniculus paca C 113.64 – 8.10 ind/m.c.d. — 0.82 0.011* 

Myrmecophaga trydactila C 22.72 – 0 ind/m.c.d. — 0.85 0.009** 

Dasypus novemcinctus C 127.27 – 5.40 ind/m.c.d. — 0.7 0.032 
1Survey Type: T terrestrial transect, C camera traps; * Significant at p<0.05; ** Significant at p<0.01 
 

Jaguar (Panthera onca), puma (Puma concolor) and ocelot (Leopardus pardalis) in 2016 had similar 
camera capture rates as previous years (Table 3), and show stable populations. 

 
Paired camera trap photos-Jaguar        Puma             Ocelot 
             
Table 3. Felid species time series regressions. Non-significant time series have mean and standard 
deviations from 2009-2015. Felid time series begins in the first high flood pulse of 2009. 
 

Felids Survey 

Type* 

Annual Mean (+SD) 2009-16 

2016 Value 

Time series regressions 

 

Species   trend r2 p 

Panthera onca C 8.79±4.4 ind/m.c.d. 

8.10 ind/m.c.d. 

ns 0.26 0.30 

Puma concolor C 5.37±5.6 ind/m.c.d. 

2.70 ind/m.c.d. 

ns 0.0 0.98 

Leopardus pardalis C 18.48±16.9 ind/m.c.d. 

18.90 ind/m.c.d. 

ns 0.03 0.70 

Survey Type*: C camera traps 
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Arboreal species populations overall remained stable during 2016. Total macaw numbers were stable in 
the Samiria River basin in 2016. The negative interspecific relationship between red-bellied macaw 
(Orthopsitaca manilata) and chestnut-fronted macaw (Ara severus) populations continued with O. 
manilata remaining at high numbers in 2016 and A. severus still having very small populations (Table 4).  

The game birds include tinamous, guans and curassows and total densities were similar in 2016 to 
previous years. Tinamous continued to have low numbers and showed no signs of recovery (Table 4). 

Table 4. Arboreal species time series regressions. Significant population trends have ranges from 2009-
2015 and non-significant time series have mean and standard deviations from 2009-2015. Arboreal 
species time series begins in the first high flood pulse of 2009. 
 

Arboreal species Survey 
Type* 

Annual Mean (+SD) 2009-16 
2016 Value 

Time series regressions 

Macaws   trend r2 P 

Orthopsitaca manilata P 7.84 ± 4.62 ind/pt                              
9.75 ind/pt 

+ 0.61 0.023* 

Ara severus P 9.65 ± 0.11 ind/pt                                    
0.27 ind/pt 

— 0.59 0.025* 

Ara ararauna P 2.12 ± 1.37 ind/pt                                 
2.04 ind/pt 

ns 0.12 0.391 

Primates      

Lagothrix poeppigii T 3.66 ± 3.98 ind/km2                            
13.68 ind/km2 

ns 0.39 0.095 

Alouatta seniculus T 11.49 ± 5.91 ind/ km2                       
27.67 ind/km2 

ns 0.55 0.04* 

Cebus apella T 15.20 ± 3.88 ind/ km2                      
15.15 ind/km2 

ns 0.005 0.86 

Pithecia monachus T 2.95 ± 0.89 ind/ km2                            
2.67 ind/km2 

ns 0.19 0.28 

Saimiri boliviensis T 59.22 ± 24.77 ind/ km2                       
45.85 ind/km2 

— 0.50 0.049* 

Saguinus fuscicollis T 13.56 ± 4.45 ind/ km2                      
12.10 ind/km2 

ns 0.02 0.74 

Other Arboreal 
Mammals 

     

Sciurus spadiceus T 4.27 ± 2.23 ind/ km2                    
4.70 ind/ km2 

ns 0.09 0.455 

Bradypus variegatus T 1.28 ± 0.51 ind/ km2                          
0.39 ind/ km2 

ns 0.28 0.18 

Didelphis marsupialis C 112.58 ± 56.5 ind/m.c.d. ns 0.63 0.06 

Nasua nasua T 1.89± 1.92 ind/ km2                          
2.04 ind/ km2 

ns 0.28 0.18 

Eira barbara T 0.45 ± 0.32 ind/ km2                       
0.28 ind/ km2 

ns 0.27 0.18 

Game Birds      

Tinamus spp. T 1.64 – 2.16 ind/ km2               
1.33 ind/ km2 

— 0.70 0.009** 

Mitu tuberosum T 0.30 ± 0.30 ind/ km2                           
0.82 ind/ km2 

ns 0.04 0.604 

Penelope jacquacu T 0.30 ± 0.19 ind/ km2                           
0.0 ind/ km2 

ns 0.39 0.09 

Pipile cumanensis T 0.77 ± 0.41 ind/ km2 

1.4 ind/ km2 
ns 0.002 0.92 

Survey Type*: P point count, T terrestrial transect, C camera traps; * Significant at p<0.05; ** Significant at p<0.01 
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The overall primate population was stable in 2016 at 124.9 ind/km2, which was similar to previous years 
(Table 4). The woolly monkey (Lagothrix poeppigii) and howler monkey (Alouatta seniculus) showed 
increases in densities (Figure 3).  These large bodied primates are good indicators of healthy forests and 
good hunting practices. 

Woolly Monkey 

 

Howler Monkey 

 

Figure 3. Densities of woolly and howler monkeys at the PV2 Tascha site in ind/km2. 

Aquatic species reached peak population numbers in 2016. Fish stocks in the Samiria River basin 
increased during 2016 in individuals and to a greater extent in biomass (Figure 4). Fish populations in the 
Samiria River basin are currently at the highest levels since the project began 10 years ago, with a CPUE 
(catch per unit effort) of 15.5 ind/hour-net and a biomass CPUE of 4.7 kg/hour-net. The increase in  

CPUE biomass in 2016 was caused by increases in size class structure in some of the most common 
species, including Hobilas malabaricus, Hopleryhtrinus unitaeniatus, and Serrasalmus humeralis (Figure 
5). Other common species did not show any increase in size classes, which were similar to previous 
years, including Serrasalmus rhombeus, Pygocentrus nattereri, Prochilodus nigricans, Liposarcus 
pardalis, and Astronotus ocellatus. 
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Figure 4. Population size of fish stocks in the Samiria River as Catch per Unit Effort (CPUE) of individuals 

(ind/net-hour) and of biomass (kg/net-hour). 

 

Figure 5. Fish sizes classes of common fish species that showed an increase in size in 2016 as Peak Size 

Class in cm. 

The great egret (Ardea alba) population had a substantial increase in numbers in 2016, which reflects 
increases in fish biomass (Figure 6) and is currently at the largest population since the project began, at 
60.8 ind/km of shoreline. The Neotropical cormorants (Phalacrocorax brasilianus) numbers in 2016 
remained very high at 707 ind/km of shoreline, similar to the peak in 2015 (Table 5). 

 

 

 

 

 

 

 

 

 

0

10

20

30

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

H. unitaeniatus 

0

10

20

30

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

H. malabaricus 

0.00

5.00

10.00

15.00

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

S. humeralis 



 
 

10 
 

 

 

Figure 6. Populations of great egrets (Ardea alba) and Neotropical cormorants (Phalacrocorax 

brasilianus) in the Samiria River recorded on shoreline transects as ind/km. 

The pink river dolphin (Inia geoffrensis) has been increasing over the past two years and in 2016 their 
numbers were at the highest level since the project began in 2006, with 5.7 ind/km (Figure 7). The 
increase in pink river dolphins reflects greater fish stocks. Populations of grey river dolphins (Sotalia 
fluviatilis) in 2016 were similar to previous years (Table 5).   

 

 

Figure 7. Pink river dolphin population in the Samiria River recorded as individuals per kilometre 

(ind/km). 
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Table 5. Aquatic species time series regressions. Significant population trends have ranges from 2010-
2016 and non-significant time series have mean and standard deviations. Aquatic species time series 
begins in the drought year of 2010. 
 

Aquatic Species Survey 
Type1 

p<0.05 Population trend (2010-2016) 

p>0.05  Mean (+SD) 

Time series regressions 

Fish   trend r2 P 

Individuals N 11.12 – 2.19 ind/net-hour + 0.82 0.002** 

Biomass N 2.06 – 1.11 kg/net-hour + 0.63 0.02* 

Waterfowl      

Phalacrocorax brasilianus ST 270.60 – 761.29 ind/km + 0.75 0.011* 

Ardea alba ST 22.46 ± 18.97 ind/pt  ns 0.06 0.604 

Dolphins      

Inia geoffrensis AT 3.12 ± 1.27 ind/ km ns 0.50 0.076 

Sotalia fluviatilis AT 1.42 ± 0.79 ind/ km ns 0.25 0.258 

Caimans      

Caiman crocodilus ST 0.95 - 0.34 ind/ km — 0.76 0.01** 

Melanosuchus niger ST 0.42 ± 0.94 ind/ km ns 0.001 0.94 

Otter      

Pteronura brasiliensis T 0.77 – 19.93 ind/ km2 + 0.76 0.010** 
1Survey Type: N gill net survey, ST shoreline transect, AT aquatic transect, T terrestrial transect; * Significant at p<0.05;                    

** Significant at p<0.01 
 

Giant river otter (Pteronura brasiliensis) have been increasing steadily in the Samiria River basin since 
they were first sighted in 2008 and population growth continued during 2016 (Figure 8). A group of giant 
river otter were habituated in the region of PV Shringal in 2016. The group had two offspring between 
August and November, which is faster reproduction than normal, since giant river otter usually only have 
one offspring a year in other sites (Groenendijk et al. 2004). The rapid increase in giant river otters in 
the Samiria over the past 10 years shows healthy ecological conditions, such as increasing fish stocks, 
that allow otters to have high reproductive rates. 
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Figure 8. Giant river otter population in the Samiria River. 

The spectacled caiman (Caiman crocodilus), black caiman (Melanosuchus niger) and smooth fronted 
caiman (Paleosuchus trigonatus) use the aquatic/terrestrial interface habitats and all three species had 
stable populations during 2016. Recent surveys in other river systems of the Peruvian Amazon have 
shown signs of overharvesting of caimans and very low caiman numbers. The Samiria River continues to 
be a healthy area for caimans. 
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Discussion 

The El Nino conditions in 2016 resulted in normal hydrological cycles during high and low water seasons, 
very much in line with long-term averages. This contrasts to previous years that had consecutive 
intensive floods from 2011-2015. During years of intensive inundation, the terrestrial wildlife populations 
crashed in the Samiria River basin (Bodmer et al. 2017). In 2016, there was some indication of recovery, 
such as an increase in brocket deer camera trap captures. But overall, terrestrial wildlife did not show 
signs of recovery. This is understandable, since 2015 was a historically high flood and population 
numbers observed in 2016 still reflect the consequences of that flood. 

Aquatic wildlife has been increasing during years of intensive floods, including fish, wading birds, 
dolphins and giant river otter. In 2016, all of these aquatic species assemblages were at record highs for 
the project, that began in 2006. Arboreal species overall remained stable, with some important 
increases in large primates. 

The more normal seasonal conditions of 2016 had an overall positive effect on wildlife. Terrestrial 
species had a break from years of intensive floods permitting some signs of recovery and aquatic species 
are at record highs. There were key conservation species and assemblages that increased in 2016 
including, brocket deer, pink dolphins, great egrets, giant river otters and fish stocks. The only species 
that dipped in numbers was the tapir. 

The situation for local Cocama people in 2016 was also positive. The greater fish stocks allowed for 
larger harvests, which is the basis of Cocama livelihoods. Annual fish consumption and sale in the 
villages of the Samiria River amount to 4,251 kg per family, and with 240 households, the total annual 
fishery is around 1,000 tons.  Fishing made up 56% of the annual economic activities of households (Table 
6 and accompanying figure). In contrast, total bushmeat harvests only accounted for 135 kg per 
household each year, or only 2% of economic activities. Bushmeat harvests have decreased due to the 
crash in terrestrial wildlife populations as a result of consecutive years of intensive flooding.   

Table 6 and accompanying figure. Average annual socio-economic value of subsistence and commercial 
activities for households in the Samiria River. 

 

 
 

 

 

 

 

 

 

 

 

Activity 
Economic value per 

household (in Peruvian 

Soles) 

Subsistence   

  Fishing 1,529 

  Agriculture 722 

  Hunting 72 

  Subsistence total 2,323 

Commerce  

  Fishing 2,981 

  Agriculture 1,826 

  Aquarium trade 766 

  Hunting 81 

  Commerce total 5,591 

Total 7,914 

  

Fishing            

Agriculture          

Hunting       

Aquarium trade 

 

Total 

Subsistence Commerce 



 
 

14 
 

 

Co-management of the Pacaya Samiria National Reserve is functioning well in the Samiria River basin. 
The increases in wildlife populations observed in 2016 are only possible under 1) appropriate 
environmental conditions (ie. a normal year), and 2) good management and conservation practices. The 
Cocama people are part of the co-management and are involved with sustainable use and conservation 
activities. The 2016 turtle headstarting program released 140,000 hatchlings in the reserve.  

The results from the research are being used by the Peruvian Protected Area Service and the Regional 
Government for management plans and actions. The Loreto region is currently going under a transition 
from an oil based economy to a greener economy. The protected areas and indigenous territories will be 
an important part of the region’s future and results from this project are being used to help incorporate 
wildlife conservation and indigenous people in the transition.  

 

Project Impacts 

1. Increasing Scientific Knowledge 

a. Total citizen science research hours:  

8 hours per day per volunteer 89 volunteers 

7 day expeditions have 1 training day, 4 survey days and 1 community support day or 6 

work days. There were 59 volunteers, which comes to 8x6x59 = 2,832 hours  

14 day expeditions have 1 training day, 11 survey days and 1 community support day or 

13 work days. There 30 volunteers, which comes to 8x13x30 = 3,120 hours  

Total hours per year = 5,952 hours  

b. Peer-reviewed publications  

Bodmer, R., T. G. Fang, M. Antúnez, P. Puertas and K. Chota (in press). Impact of Recent Climate 
Fluctuations on Wildlife and People in Flooded Forests of the Peruvian Amazon. CBD Technical 
Series.  
 
Bodmer, R., M. Antunez, K. Chota, T. Fang, P. Puertas, M. Pittet,  M. Kirkland, M. Walkey, C. 
Rios,  P. Perez-Peña, P. Mayor, P. Henderson, W. Bodmer, A. Bicerra, J. Zegarra and E. Docherty 
(Under Review). Major Shifts in Amazon Wildlife Populations from Consecutive Years of Intensive 
Floods. Conservation Biology. 
 
Mayor, P., H. El Bizri, R. Bodmer and M. Bowler (2017). Improved sustainability assessment of 
mammal reproduction through sampling of hunted species in the wild. Conservation Biology. 
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c. Non-peer reviewed publications:  

Bodmer, R., T. Fang, M. Kirkland and S Soplín (2016). Evaluación de la Certificación de Pieles de 

Pecaríes Para Promover el Uso Sostenible de la Caza por las Comunidades Locales en El Área de 

Conservación Regional Comunal Tamshiyacu-Tahuayo (ACRCTT). Report FundAmazonia/DICREL-

Regional Government, Loreto. 

 

Bodmer, R., M. Antunez, K. Chota, T. Fang and P. Puertas (2016). Climate Change in the Amazon: 

Consequences of Consecutive Years of Intensive Flooding on Wildlife in the Samiria River Basin of 

the Pacaya-Samiria National Reserve, Peru. Report FundAmazonia/SERNANP-MINAM 

 

Bodmer, R.E.  y T.G. Fang. 2016. Evaluación de Pecaríes en la Amazonia Peruana de Loreto para 

las Cuotas  Máximas Sostenibles 2017. Report submitted the Department of Forestry and Wildlife, 

SERFOR, Peru. 

d. Non-peer reviewed publications (books/book chapters):  

Puertas, P., R. Bodmer and M. Antúnez (2017). State of Primates in Northeastern Peru: The Case 

of the Pacaya Samiria National Reserve. IN; Phylogeny, Molecular Population Genetics, 

Evolutionary Biology and Conservation of the Neotropical Primates, eds. M. Ruiz-Garcia and J. M. 

Shostell. Nova Science Publications. 

Chandler, M., L. See, H. Andrianandrasana, D. Becker, A. Berardi, R. Bodmer, P. de Araujo Lima 

Constantino, J. Cousins, T. Crimmins, F. Danielsen, A. Paula Giorgi, M. Huxham, A. Leslie, J. 

Mistry, B. Mora, M. Nelson, M. Poulsen, A. Kumar Pratihast, I. Theilade, T. Vakil, J. Williams 

(2017). Community- and Citizen-Based Approaches to Tropical Forest Biodiversity Monitoring. IN: 

Sourcebook of Methods and Procedures for Monitoring Essential Biodiversity Variables in Tropical 

Forests with Remote Sensing. Eds: GOFC-GOLD & GEO BON. Report version UNCBD COP-13, GOFC-

GOLD Land Cover Project Office, Wageningen University, The Netherlands. ISSN: 2542-6729. 

e. Presentations:  

At the Latin American Wildlife Conference (CIMFAUNA) held in Quito from 9-16 August 2016, 

organised  a Symposium entitled: Conservación de la Fauna y el Manejo en la Región Loreto de la 

Amazonía Peruana: La Conservación Comunal, el Uso de Fauna Silvestre y el Cambio Climático, 

see www.comfauna.org . 

- Introducción: Antecedentes de manejo de fauna Silvestre en la Amazonia peruana de 

Loreto. Richard Bodmer 

- Lecciones aprendidas en la aplicación de herramientas metodológicas durante el manejo 

comunal de fauna silvestre en el Nororiente Peruano. Pablo Puertas 

- Estrategia de conservación de animales de caza en una comunidad indígena Kichwa. Pedro 

Pérez 

- Iniciativas en la certificación del buen manejo de la fauna silvestre en la Reserva Nacional 

Pucacuro (RNPU). Claudia Rios 

- Certificación de fauna silvestre en la Amazonia Peruana. Tula Fang 

http://www.comfauna.org/
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- Isótopos de plomo: La huella de la exposición de la fauna silvestre amazónica a derrames 

petroleros. Pedro Mayor 

- Análisis de datos poblacionales de fauna silvestre para interpretar impactos del cambio 

climático en los bosques inundados de Loreto. Miguel  Antunez. 

- Consecuencias de los años de inundaciones altas sobre la fauna silvestre de Loreto. 

Richard Bodmer 

- Discusión: Lecciones aprendidas y proyecciones a futuro del manejo de fauna Silvestre en 

la Amazonia de Loreto 

 

2. Mentoring  

a. Graduate students:  

Student Name Graduate 

Degree 

Project Title Anticipated Year 

of Completion  

María 

Garciadiego  

MSc Population assessment of Mauritia 

flexuosa (aguaje) in the Pacaya-

Samiria National Reserve, Peru 

Completed 

October 2016 

Tara Garraty MSc Impact of Climate change on Dolphin 
species in the Samiria River Reserve 

Completed 

October 2016 

 

 Rebecca Geraci 
MSc Understanding the influence of 

temporal changes on the behaviours 

of Inia geoffrensis and Sotalia 

fluviatilis river dolphins in the 

Pacaya-Samiria Reserve, Peru 

Completed 

October 2016 

Emma Docherty MSc Quantify in situ decomposition rates 
and CO2 efflux of soils in the varzea 
flooded forests of the Samiria River 
basin 

2017 

 

b. Community outreach:  

 

Name of school, 

organization, or 

group 

Education 

level 

Participants 

local or non-

local 

Details on contributions/ activities 

Samiria Management 

Groups 

Secondary local Workshops on certification 

Villages of San 

Martin, Nuevo Arica, 

Bolivar, Leoncio 

Prado, San Jose 

Secondary local Workshops on climate change and 

adaptation 

Reserve staff BSc local Climate change and conservation 

UNAP and UCP 

Universities, Iquitos 

BSc local Field courses on wildlife conservation, 

community-based conservation, 

sustainable use, protected areas and 

climate change 
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3. Partnerships: 

Partner Support Type(s)1  Years of Association (e.g. 

2006-present) 

FundAmazonia Technical  2005-present 

AmazonEco Logistical 2004-present 

DICE, University of 

Kent 

Academic 2000-present 

SERNANP-Ministry of 

Environment 

Collaboration and Permits 2000-present 

SERFOR-Forestry and 

Wildlife Service 

Collaboration 2000-present 

UNAP & UCP 

Universities 

Academic 2000-present 

Ministry of Culture, 

Regional Office 

Cultural 2010-present 

Peruvian Navy Historical conservation 2015-present 

WCS Funding 2001-2016 

CIFOR Funding 2012-2016 

Operation Wallacea Funding 2007-present 

Operation Earth Funding 2012-present 

 

4. Contributions to management plans or policies: 

Plan/Policy 

Name 

Type2 Level of 

Impact3 

New or 

Existing? 

Primary goal of 

plan/policy4  

Stage of 

plan/policy5 

Description of 

Contribution 

Pacaya 

Samiria 

National 

Reserve 

Management 

plan 

regional existing Biodiversity 

conservation 

In progress Scientific research 

and co-management 

policy 

Peccary 

Subsistence 

Hunting 

Annual Plan 

Annual 

quotas 

national annual Sustainable use adopted Scientific results, 

sustainable use 

analysis, evaluation 

of quotas 

River turtle 

certification 

plan 

Certification 

plan 

regional new Implementation 

of certification 

In progress Coordination 

Peccary 

Pelt 

certification 

plan 

Certification 

plan 

national existing Consolidating 

certification 

adopted Coordination 
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5. Conserving natural and sociocultural capital  

a. Conservation of taxa –  

i. In the past year, has your project helped conserve or restore populations of species of 

conservation significance? If so, please describe below. 

Species IUCN Red 

List 

category 

Local/regional 

conservation 

status 

Local/regional 

conservation 

status source 

Description of 

contribution 

Resulting 

effect6 

Pteronura 

brasiliensis 

Endangered Endangered Department of 

Biodiversity, 

MinAm 

Monitoring and 

vigilance 

Population 

increase 

Lagothrix 

lagotricha 

Vulnerable Vulnerable Department of 

Biodiversity, 

MinAm 

Monitoring and 

vigilance 

Stable 

population 

Tapirus terrestris Vulnerable Vulnerable Department of 

Biodiversity, 

MinAm 

Decrease hunting Stable 

population 

Priodontes 

maximus 

Vulnerable Vulnerable Department of 

Biodiversity, 

MinAm 

Monitoring Population 

weakened 

from climate 

change 

Myrmecophaga 

tridactyla 

Vulnerable Vulnerable Department of 

Biodiversity, 

MinAm 

Monitoring Population 

weakened 

from climate 

change 

Panthera onca Near 

threatened 

Vulnerable Department of 

Biodiversity, 

MinAm 

Monitoring and 

vigilance 

Stable 

population 

Podocnemis unifilis Vulnerable Near 

threatened 

Department of 

Biodiversity, 

MinAm 

Headstarting 

certification 

Increased 

reproduction 

Podocnemis 

expansa 

Vulnerable Near 

threatened 

Department of 

Biodiversity, 

MinAm 

Headstarting Increased 

reproduction 

Trichechus 

inunguis 

Vulnerable Endangered Department of 

Biodiversity, 

MinAm 

Monitoring and 

vigilance 

Stable 

population 

Tayassu pecari Near 

threatened 

Near 

threatened 

Department of 

Biodiversity, 

MinAm 

Monitoring Population 

weakened 

from climate 

change 
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b. Conservation of ecosystems – in the past year, has your project helped conserve or restore 

habitats? If so, please describe below. 

Habitat type Habitat significance7 Description of contribution Resulting effect8 

Flooded 

forests 

Breeding grounds Vigilance and management  Extent maintained 

    

    

 

c. Ecosystem services – Indicate which ecosystem service categories you are directly studying in your 

Earthwatch research and provide further details in the box below.   

 

☒Food and water    ☐Flood and disease control  

☐Spiritual, recreational, and cultural benefits ☐Nutrient cycling 

 

Details: 

 

 

 

 

 

 

 

 

 

 

 

d. Conservation of cultural heritage – provide details on intangible or tangible cultural heritage 

components that your project has conserved or restored in the past year.  

Cultural heritage 

component9 

Description of contribution Resulting effect 

Artifacts, history Museum of Amazonian Indigenous 

Cultures 

Circa 8,000 annual visitors 

Ships, history Amazon Historic Boat Museum Circa 12,000 annual visitors 

   

 

 

 

 

 

 

 

 

 

 

Fisheries reproduction in inundated forests. The project is helping to conserve the 

largest fisheries reproduction area in the Peruvian Amazonia, the 20,000 km2 Pacaya 

Samiria National Reserve. During high water periods 90% of the reserve floods, literally 

becoming an inland sea. During floods fish enter the water laden forests and feed on 

the abundance of vegetative and animal production, especially the abundance of 

fruits, invertebrates and other living organisms trapped in the annual. The abundance 

of food improves the condition of fish and in turn allows for high reproductive rates 

with many fish populations reproducing within the inundated forests. 
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Research Plan Updates 
Report any changes in your research since your last proposal/annual report. For any ‘yes’ answers, provide details 

on the change in the ‘Details’ box.  

1. Have you added a new research site or has your research site location changed?  ☐Yes ☒No 

2. Has the protected area status of your research site changed?            ☐Yes ☒No 

3. Has the conservation status of a species you study changed?          ☐Yes ☒No 

4. Have there been any changes in project scientists or field crew?          ☐Yes ☒No 

 

5. Provide details on any changes to your objectives, volunteer tasks, or methods, include reason for the 

change.  

 

During the low water season, we were able to habituate a family group of giant river otter. Scan samples 

were used to record behaviors of the group and of individuals. Newborns were observed on two occasions. 

This year was the first time the project was able to collect data on a habituated giant otter group. We 

hope to be able to continue this data collection during the low water season of 2017. Volunteers helped 

with observations, time counts and data recording and entry.                                                                                                                                                                       
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