


ii 

 
 

The designation of geographical entities in this book, and the presentation of the material, 
do not imply the expression of any opinion whatsoever on the part of IUCN or any of the 
funding organizations concerning the legal status of any country, territory, or area, or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. 
 
The views expressed in this publication do not necessarily reflect those of IUCN. 

 
Published by: IUCN/SSC Reintroduction Specialist Group & Environment Agency-Abu 

Dhabi 
 
Copyright: © 2018 IUCN, International Union for Conservation of Nature and Natural 

Resources 
 
 Reproduction of this publication for educational or other non-commercial 

purposes is authorized without prior written permission from the copyright 
holder provided the source is fully acknowledged. 

 
 Reproduction of this publication for resale or other commercial purposes is 

prohibited without prior written permission of the copyright holder. 
 
Citation: Soorae, P. S. (ed.) (2018). Global Reintroduction Perspectives: 2018.  

Case studies from around the globe. IUCN/SSC Reintroduction Specialist 
Group, Gland, Switzerland and Environment Agency, Abu Dhabi, UAE. xiv 
+ 286pp. 

 
 6th Edition 
 
ISBN: 978-2-8317-1901-6 (PDF) 
 978-2-8317-1902-3 (print edition) 
 
 DOI:   https://doi.org/10.2305/IUCN.CH.2018.08.en 
 
Cover photo: Clockwise starting from top-left: 

I. Reticulated python, Singapore © ACRES 
II. Trout cod, Australia © Gunther Schmida (Murray-Darling Basin 

Authority)  
III. Yellow-spotted mountain newt, Iran © M. Sharifi 
IV. Scimitar-horned oryx, Chad © Justin Chuven 
V. Oregon silverspot butterfly, USA © U.S. Fish and Wildlife Service 
VI. Two-colored cymbidium orchid, Singapore © Tim Wing Yam 
VII. Mauritius fody, Mauritius © Jacques de Spéville 

 
Cover design 
& layout by: Pritpal S. Soorae, IUCN/SSC Reintroduction Specialist Group 
 
Printed by: Arafah Printing Press LLC, Abu Dhabi, UAE 
 
Download at: www.iucnsscrsg.org 
 www.iucn.org/resources/publications 

 



276 

 

Translocation of bryocaulon and lung lichens  
in the north of Sakhalin Region, Russia 
 

Andrey Efremov1 & Natalya Plikina2 
 

1 - Design Institute for Oil and Gas Projects Construction and Rehabilitation, 644043, 
Krasny Put str., 153/2, Omsk, Russia stratiotes@yandex.ru 

2 - Omsk State Pedagogical University, Omsk, Russia 
 
Introduction 
The bryocaulon lichen (Bryocaulon pseudosatoanum) (Asahina) Kärnefelt 
fruticose epiphloeodus East Asian and west North American species that are 
prevalent mainly in the temperate zone and in the mountains of the oceanic 
regions of East Asia and the west of North America. In Russia it is found in the 
Sakhalin Region (Nogliki and Poronaisk districts of Sakhalin Island and Kunashir 
Island), in the Khabarovsk Territory (The Red Book, 2005). The species is listed 
in the Red Data Books of the Russian Federation with category “3g” (2008) and 
Sakhalin Region with category 3 (2005), this taxon has not yet been assessed for 
the IUCN Red List. The lung lichen (Lobaria pulmonaria) (L.) Hoffm. is a large-
leafed epixylus, epiphloeodus species, found in the oceanic and mountainous 
regions of Europe, Macronesia, Africa, Asia and North America. It is known nearly 
on all the territory of Russia (The Red Book, 2008). The species is listed in the 
Red Data Books of the Russian Federation (2008) with category “2b” and 
Sakhalin Region with category 3 (2005), this taxon has not yet been assessed for 
the IUCN Red List.  
 
The limiting factors for these species are the destruction of old-growth forests, 
fires, anthropogenic transformation of natural habitats, air pollution and collection 
for medicinal purposes (lung lichen). In accordance with phyto-geographical 
zoning, the studied area relates to the North-Sakhalin area of the Amgun-
Sakhalin floristic district of the Circumboreal floristic region and occupies the 
territory of the North-Sakhalin plain. The studied species of lichens are confined 
to forest habitats only, which are represented by larch (Larix cajanderi) forests 
with green mosses and short grasses and by larch fir (Picea ajanensis) and silver 
fir (Abies sachalinensis) forests with green mosses. The existing experience in 
the realisation of such projects is not numerous. For example, in the Kichertsky 
district of the Perm Territory there was a project, to create artificial populations of 
lichen species (Lobaria pulmonaria, Flavoparmelia caperata, Heterodermia 
speciosa, Cetrelia cetrarioides & Flavopunctilia soredica). The transplantation 
was used as a main method. The survival rate of thallome was 85.3% 
(Shayakhmetova, 2015). 
 
Goals 
x� Goal 1: The assessment of possible alternatives to the preservation of viable 

individuals of Bryocaulon pseudosatoanum and Lobaria pulmonaria. 
x� Goal 2: The preservation of the target species in situ by translocation outside 

the zone of negative impact from the construction of the compressor station of 
the ‘Sakhalin-2’ project. 
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x� Goal 3: Understand the threats affecting the target species and assess the 
impact of the planned economic activity. 

x� Goal 4: Define suitable methods and elaboration of the technologies of lichens 
translocation. 

x� Goal 5: The search for indicators for monitoring, according to the peculiarities 
of lichen biology. 

 
Success Indicators 
x� Indicator 1: The survival of the subpopulations of lichens undergoing the 

translocation. 
x� Indicator 2: For Lobaria pulmonaria - a change in the area and perimeter of the 

projection of thallomes, the proportion of necrosis, the functional-age states of 
the subpopulations. 

x� Indicator 3: For the assessment of the growth of model thallomes, Lobaria 
pulmonaria - a change in the length of the thallomes (the distance between the 
monitored marker points). 

x� Indicator 4: For Bryocaulon pseudosatoanum - the presence of necrosis and 
the desiccation, the functional-age states of the subpopulations. 

x� Indicator 5: For the assessment of the growth of model thallomes Bryocaulon 
pseudosatoanum - a change in the length of the branches of thallomes of the 
first order and the maximum size of apothecium. 

 
Project Summary 
Feasibility: The compact habitat of protected species with the area of 0.04 
ha is a piece of forest after a clear-cut designed to prepare a site for the 
construction of an industrial facility. The population of Bryocaulon 
pseudosatoanum was quite numerous on this site. There were also thallomes 
both with and without apothecia. In the subpopulations of Lobaria pulmonaria, 

 Translocated species of lichens: Bryocaulon pseudosatoanum on the  
branches of Abies sachalinensis (left) and Lobaria pulmonaria on the trunk  

of Salix hultenii (right) 
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small sterile and soredious 
thallomes predominated, 
and apothecia were not 
found. In the period 2013 - 
2016 several signs of 
damage of thallomes were 
observed: colour change, 
necrosis, drying, damages 
caused by changes in 
microclimate parameters 
(humidity and insolation) 
due to deforestation and 
blowdown. The 
Performance Standard: 
Biodiversity Conservation 
and Sustainable 
Management of Living 
Natural Resources (2012) 
acknowledges that 

protection and conservation of biological diversity and careful use of ecosystems, 
taking into account future needs, form the basis of sustainable development. 
Special requirements are set for critical habitats. In case critical habitats are 
negatively affected, an impact assessment should be provided to minimize the 
consequences for biological diversity and to integrate the monitoring of such 
habitats into the company’s project management system (2012). 
 
At the initiative of Sakhalin Energy Co Ltd. the assessment of the risks of 
alternatives for the protection of rare lichen species and their habitats was 
realized in the given territory: 1) conservation of in situ populations within the 
restricted area with a 10 m technological buffer zone;  2) preservation of 
coenopopulations in situ by translocation into similar biotopes. Both options do 
not contradict the standards of the International Finance Corporation (the 
requirement to prevent total losses), as they are accompanied by reduced 
environmental risks for rare species and provide long-term monitoring of dynamic 
indicators. Based on the results of the integrated assessment, a variant of 
translocation of lichens into similar biotopes was considered appropriate. At the 
same time, the negative impact factor from the planned industrial facility 
(emission of pollutants into the atmosphere) will not have a damaging effect on 
the usage of the compressor station (Efremov et al., 2013). 
 
Implementation: In 2013, complex research was carried out to assess the 
status of the population of the target species (the nature of the synusia, substrate 
affinity, abundance, etc.) of their habitats (microclimate parameters, atmospheric 
gas composition, exposure, localization on the trunk of the phorophyte, etc.). The 
search for recipient territories meeting the criteria for optimal habitat has been 
performed: the presence of Lobaria pulmonaria and Bryocaulon pseudosatoanum 
in lichenosynusia; similarity of phytocoenosis and microclimatic conditions; 
substrates suitable for settlement by diasporas; location outside the impact zone; 
with a bigger ecological capacity. In 2016, 26 Lobaria pulmonaria subpopulations 
and 76 Bryocaulon pseudosatoanum subpopulations, were translocated in situ, 
each individual with an ID. The primary controlled indicators were identified, as 

Monitoring translocated lichen 
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well. Based on the analysis of alternatives, the main recipient territory, which 
corresponds to the criteria of the optimal habitat (95 subpopulations) was 
selected. To take into account the evaluation of the success of implemented 
initiatives, seven subpopulations were transferred to the additional recipient 
territory in the zone of negative impact. 
 
The procedure includes the following basic phases: 
x� The selection and marking of trees with protected rare species of lichens. 
x� The marking-out fragments of phorophytes exceeding the diameter of the 

lichen thallomes in size by 2 - 3 times. 
x� The transportation of fragments of phorophytes with thallomes of lichens to the 

recipient sites. 
x� The attaching of fragments of phorophytes to the recipient territory. 
 
The project was carried out in accordance with the requirements of the current 
legislation on the basis of permit No. 58 dated 01.08.2016, issued by the Federal 
Service of Supervision in the Sphere of Nature Management. 
 
Post-planting monitoring: In 2017, the first stage of monitoring of the 
translocation results for the construction phase was performed, including the 
determination of the main and additional (for model thallomes) controlled indices 
in 100 translocated subpopulations and three native subpopulations. Two 
subpopulations of all the Bryocaulon pseudosatoanum populations exposed in 
2016, they were lost during the wind on an additional site. After the first year of 
translocation, the survival rate of Lobaria pulmonaria in translocated 
subpopulations (the number of thallomes) was 100%, the survival rate of 
Bryocaulon pseudosatoanum was about 74%. It should be noted that the 
autochthonous populations of Lobaria pulmonaria exhibit signs of drying 
(yellowish lobes), red spots and thallomes exfoliation with the substrate. In 
autochthonous populations of Bryocaulon pseudosatoanum, large accumulations 
of thallomes with parts of phorophytes fell off, mechanical fragmentation of 
thallomes during snowmelt and windfall. This may indicate that, along with stress 
translocation factors, natural processes in ecotopes can also influence the 
efficiency of the process (e.g. the duration of the dry period, the low humidity of 
the air, etc.). 
 
Major difficulties faced 
x� The lack of actual data - lack of experience in this sphere does not allow 

prediction of results with a higher probability. 
x� The efficiency indicators - it is extremely difficult to observe the change in the 

size of thallomes, to asses the renewal due to the slow growth of lichens and 
the complexity of identifying propagules in nature. 

x� The peculiarities of reproduction biology - in Lobaria pulmonaria, apothecia are 
rare in nature, that does not allow the use of this parameter for the evaluation 
of efficacy. Bryocaulon pseudosatoanum has no organs of vegetative 
reproduction. 

x� The dimensional characteristics - the area of the projection and the 
dimensions of the thallomes vary greatly depending on the humidity. The use 
of this indicator as a controlled one requires further study. 
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x� The peculiarities of 
biomorph - in Bryocaulon 
pseudosatoanum it is 
difficult to determine the 
size due to bushy-
branched thallomes. 
Thallomes are fragile 
enough, often 
mechanically damaged, 
they fall off with parts of 
phorophytes. 
 
Major lessons learned 
x� The choice of habitats -  
the most important factor 
in the choice of recipient 
territories is the presence 
of the target species in the 
association. 

x� Unit of translocation - the use of the thallomes of lichens with fragments of 
phorophytes as a unit of translocation is more effective for the preservation of 
individuals in comparison with thallomes and their fragments without a 
substrate. 

x� The efficiency of translocation - due to the peculiarity of the biomorph 
Bryocaulon pseudosatoanum it attaches to the substrate only by the base and 
the survival of individuals of this species is significantly lower than in Lobaria 
pulmonaria. 

x� The fixing methods - the use of inert materials reliably fixes fragments of 
phorophytes with lichens to trees and does not have a toxic effect. 

x� The processing of primary data - the use of the image processing programs by 
overlaying photos of different periods with a marker point makes it possible to 
improve the accuracy of primary quantitative indicators. 

x� Controlled indicators - probably the most optimal and representative indicators 
for monitoring are: the proportion of necrosis, functional-age conditions of 
lichen subpopulations. 

 
Success of project 

 
Reason(s) for success/failure: 
x� The optimal receptor site - the selection of the receptor site was made 

considering the ecology of the species. 
x� The conditions for microhabitats - the transfer to the recipient sites was carried 

out on a suitable substrate, taking into account the exposure of the trunk and 
humidity.  

Highly Successful  Successful Partially Successful  Failure 

  √  

Overview of translocation site 
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x� The translocation with substrate - the transfer of lichens was performed 
together with the substrate. 

x� The biomorphological features - the Bryocaulon pseudosatoanum thallomes 
are very brittle and damaged by mechanical action (including in nature), 
probably this species is poorly suited for translocation. 

x� The duration of monitoring - reliable results could be obtained after a longer 
monitoring of at least during 3 - 5 years. 
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