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Foreword

Dear Forest reindeer holder, 

Forest reindeer have been maintained as an European StudBook species (ESB) in European zoo collections since 2001. In April 2020, the 
EEP Committee approved the subspecies to be upgraded to the highest level of management (EEP) in the framework of the new EAZA 
Population Management Structure. Accordingly the SPARKS database will also be migrated into ZIMS in 2020.  

At the same time I want to inform you all that I will step down as coordinator of the programme. This is therefore the last studbook report 
that will be compiled by me. I take the opportunity to thank Sakari Mykrä, Project Manager for WildForestReindeerLIFE and Noam 
Werner, EAZA Deer TAG Chair, for reviewing and providing constructive and valuable comments on earlier drafts of the manuscript. 
Milla Niemi (WildForestReindeerLIFE) has kindly allowed me to use her photos from the on-site breeding facilities for forest reindeer in 
Finland. Their aid has been very helpful during the completion of this document and my sincere thanks go to all three colleagues. 

It has been a great privilege to act as a coordinator for two decades and I want to thank all holders for your kind cooperation and support 
over all these years. My successor as EEP Coordinator will be curator Hanna-Maija Lahtinen from Helsinki Zoo (hannamaija.lahtinen@
korkeasaari.fi). I hope and trust that you will provide her with regular updates from your collections to make the shift in coordination as 
smooth as possible.  

All the best to all of you,
Leif Blomqvist

Leif Blomqvist - ESB keeper
Nordens Ark, Hunnebostrand, Sweden
leif.blomqvist@nordensark.se
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The mission of the European studbook programme is to establish a healthy ex situ population of forest reindeer in Europe by promoting the 
use of good management practices and to maintain a sustainable, cooperatively managed stock that can contribute to reintroductions and 
re-stockings in the wild.
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The Eurasian forest reindeer, Rangifer tarandus fennicus, is a threatened and rare subspecies of wild reindeer native to Finland and the 
northwestern parts of Russia. Forest reindeer differ from semi-domestic reindeer mainly in their larger size, their longer legs, narrow skull 
and large and upright antlers, which all are excellent adaptations to the subspecies’ preference for a life in dense boreal forests with thick snow 
covers in winter. Due to excessive hunting in the 19th Century the Finnish population crashed and although the subspecies was fully protected 
in 1913, forest reindeer vanished from the Finnish fauna around the 1920s. Fortunately small remnants survived on the Russian side of the 
border and in the 1950s, single individuals were again observed in eastern Finland. In the late 1950s, the first post-war reproduction took 
place in Finland. Thanks to intensive protection efforts, the subspecies was re-established as part of the Finnish fauna and started slowly to 
expand in the 1970s. The current Finnish population is divided into three subpopulations: one in the eastern parts of the country (Kuhmo), 
one in central Finland (Suomenselkä) originating from individuals translocated from Kuhmo (Bisi & Härkönen 2007; Blomqvist & 
Richardson 2012), and finally a small splinter population of approx. 20 animals in the Ähtäri-Karstula area descending from individuals 
released from Ähtäri Zoo between 1988 and 1993 (Blomqvist 2004; Bisi & Härkönen 2007; Blomqvist & Mykrä 2017). 

1. Review of main events in captive population

The inventory for the captive population in 2019 reveals that 53 (24.26.3) forest reindeer calves were born (Table 1), 74% 
of which survived. Fecundity in captive-born forest reindeer has been described in the 2018 Studbook (Blomqvist 2019) 
and the breeding results from 2019 confirm earlier reported reproductive data. Forest reindeer have a low reproductive 
potential and among the 732 calves that have been born in captivity between 1980 and 2019, twin births have been 
recorded only twice. The total number of individuals that have reproduced at least once during their life-time totals 257 
(76.181) individuals. Reproductive data shows that females start reproducing during their third year of life and continue 
to do so until they are 13 years old. Only five captive-born females have delivered calves when they were 14 years old and 
the oldest cow to reproduce was 15 years when she gave birth to her last calf (Table 2). Bulls reach sexual maturity at 
the same age as cows but stop producing calves somewhat earlier than females. As mentioned by Blomqvist (2019), the 
shorter fecundity in males does, however, not reflect the biological potential of the bulls, but rather indicates the results of 
management practices to avoid inbreeding in captive collections.   	

    					      
					     Table 1. Summary of events 2019.
   					     Born			   53 (24.26.3)
    					     Did Not Survive		  14 (8.3.3)
    					     Wild-caught arrivals	 6  (3.3)
    					     Released			   22 (17.5)
    					     Total deaths		  30  (15.12.3)
					     Status 1.1.2020		  174 (58.116)
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Table 2.  Reproductive parameters in captive-bred forest reindeer.
Filters applied to parents:
 Dates: 1 Jan 1980 - 1 Jan 2020
 Birth Type: Captive Born  
======================================================
Taxon Name: Rangifer tarandus fennicus                
======================================================
 Gestation period set to 227 days, ~7.5 months.
 Ages are as of parturition for dams, as of conception for sires.
 DAM DATA: 172 reported dams, with 341.342.25 (708) offspring
   Youngest dams at first reproduction: 
        354 at HELSINKI had baby 417 (d<30 days) at age 1Y,9M,15D  ’BAJAJAGA’
        25 at HELSINKI had baby 37 at age 1Y,10M,25D  ’HELGA’
       640 at SEITSEMIN had baby 750 at age 1Y,11M,4D  ’JUOLUKKA’
       312 at HELSINKI had baby 379 (d<30 days) at age 1Y,11M,10D  ’AINO’
       418 at RANUA had baby 482 at age 1Y,11M,11D  ’DIMMA’
        18 at HELSINKI had baby 30 (d<30 days) at age 1Y,11M,12D  ’MILKA’
       106 at HUNBSTRND had baby 121 (d<30 days) at age 1Y,11M,12D  ’RENEE’
    Oldest dams at first reproduction: 
       332 at ROTTERDAM had baby 609 (d<30 days) at age 8Y,0M,3D  ’KAARINA’
        88 at BORAS had baby 162 at age 7Y,0M,5D  ’LOITSU’
       426 at LIBEREC had baby 697 (stillb/prem) at age 6Y,2M,6D  ’YKSI’
        97 at HELSINKI had baby 156 at age 6Y,0M,2D  ’MIELIKKI’
       392 at MOSCOW had baby 588 at age 5Y,11M,21D  ’MANJA’
       104 at RANUA had baby 166 at age 5Y,1M,13D  ’NANNA’
       452 at PLEUGUEN had baby 689 (stillb/prem) at age 5Y,1M,11D
       367 at KERKRADE had baby 510 at age 5Y,0M,28D  ’GAIA 16’
    Oldest dams to have reproduced: 
        38 at RANUA had baby 187 at age 15Y,0M,4D  ’NELLI’
       158 at JARVZOO had baby 593 at age 14Y,11M,25D  ’URSULA’
       172 at RANUA had baby 525 at age 14Y,1M,9D  ’MAIRE’
        88 at BORAS had baby 330 at age 14Y,0M,6D  ’LOITSU’
       115 at RIGA had baby 402 at age 14Y,0M,1D  ’RANUA’
       101 at AHTARI had baby 388 at age 13Y,11M,24D  ’JANIKA’
        38 at RANUA had baby 164 at age 13Y,11M,23D  ’NELLI’
       158 at JARVZOO had baby 574 at age 13Y,11M,15D  ’URSULA’

               FEMALES                         Median                Average              N
    Age at first reproduction:        2Y,11M,9D        2Y,11M,11D    172
    During all reproduction:         5Y,0M,10D        5Y,10M,1D       707
   Age at last reproduction:          6Y,0M,12D        6Y,10M,1D      172

  SIRE DATA: 70 reported sires, with 316.308.26 (650) offspring
    Youngest sires at first reproduction: 
       240 at LYCKSELE had baby 277 at age 1Y,3M,8D  ’ESA’
       646 at LYCKSELE had baby 761 at age 1Y,3M,12D  ’PAKKILA’
       645 at RANUA had baby 745 at age 1Y,3M,18D  ’DUOMAS’
       137 at HELSINKI had baby 153 at age 1Y,4M,16D  ’RUDOLPH’
       560 at LYCKSELE had baby 648 at age 1Y,4M,16D  ’VIKING’
       506 at SALZBURG had baby 604 at age 1Y,4M,19D
       619 at RANUA had baby 760 at age 1Y,4M,19D  ’MASA’
        86 at RANUA had baby 105 at age 1Y,4M,24D  ’EERIKKI’
    Oldest sires at first reproduction:
        19 at BORAS had baby 64 at age 6Y,3M,27D  ’RUDOLF’
        89 at AHTARI had baby 150 at age 5Y,4M,11D  ’KONSTA’
       184 at KERKRADE had baby 317 at age 5Y,4M,2D  ’NELIS’
       176 at ARNHEM had baby 314 at age 5Y,3M,28D  ’JARI’
        81 at HUNBSTRND had baby 128 at age 4Y,5M,23D  ’VILLE’
       136 at BERN had baby 234 at age 4Y,4M,29D  ’LEIF’
       337 at KERKRADE had baby 508 at age 4Y,4M,23D  ’JOHAN’
       461 at MOSCOW had baby 670 at age 4Y,4M,17D
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    Oldest sires to have reproduced:
       187 at ROTTERDAM had baby 609 at age 13Y,4M,18D  ’PUMMEL’
       116 at HUNBSTRND had baby 386 at age 12Y,5M,13D  ’INTO’
       116 at HUNBSTRND had baby 378 at age 12Y,4M,29D  ’INTO’
       116 at HUNBSTRND had baby 373 at age 12Y,4M,22D  ’INTO’
       116 at HUNBSTRND had baby 372 at age 12Y,4M,20D  ’INTO’
       187 at ROTTERDAM had baby 581 at age 12Y,4M,12D  ’PUMMEL’
       266 at JARVZOO had baby 735 at age 12Y,4M,9D  ’CIRIUS’
       266 at JARVZOO had baby 733 at age 12Y,3M,29D  ’CIRIUS’
                    
	     MALES                              Median             Average                N
        Age at first reproduction:        2Y,4M,21D        2Y,8M,13D         70
        During all reproduction:         4Y,4M,23D        5Y,0M,16D        628
        Age at last reproduction:        4Y,5M,22D         5Y,6M,14D         70

    Compiled by: Leif Blomqvist thru Nordens Ark                                   
    Data current thru:  1 Jan 2020 - European regional                            
    Printed on 31 Mar 2020 using Sparks v1.65

As a total of 30 (15.12.3) reindeer died in 2019, and 22 (17.5) individuals were released (see 2. In situ activities), the 
number of animals lost in the programme came to 52 (32.17.3). Despite the high number of lost animals, the captive 
population showed a net increase of 12 individuals compared to the previous year when 58.104 animals were living in 
European collections (Blomqvist 2019). The inventory for 2019 shows that the captive population expanded to 174 
(58.116) animals spread over 26 institutions in 13 European countries (Figure 1). All participating institutions in the ESB-
population except three (Lauhanvuori and Seitseminen National Parks in Finland, Kerzhensky Nature Reserve in Russia) 
are EAZA members. The fluctuations in the captive population from 2000 to late 2019 are illustrated in Figure 2 showing 
a steady expansion from 45 individuals in 2000 to 174 by the end of 2019.

1.1.   Six potential founders caught to improve gene composition

The most significant event during the year was the arrival of six wild-caught animals listed in the studbook in Section 
4.3. Two bulls were captured from the reintroduced population in Suomenselkä in mid-Finland and transferred to the 
breeding enclosures in Seitseminen and Lauhanvuori National Parks to replace the wild-born males that had been used for 
breeding in 2018 and 2019. To improve the genetic composition in the zoo-population, the previous breeding males were 
transferred to the zoos in Ähtäri and Ranua in 2019.	
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Figure 1.  Number of forest reindeer kept in captivity 1.1.2020



In March 2019, a cow and her yearling female calf were caught in eastern Finland and transported to the on-site breeding 
facility in Lauhanvuori NP to increase gene diversity (GD) among the animals that will be reintroduced and, at a later 
stage, also in the ESB-stock (Figure 3). A pair was also caught in the district of Krasnoborsk in the Arkhangelsk Province 
(oblast) in north-western Russia and transferred to the breeding center in Kerzhensky Nature Reserve. Whether these two 
animals belong to the subspecies fennicus has yet to be investigated but so far they have been included in the studbook. To 
avoid possible hybridization, Kerzhensky Reserve has agreed to keep the two animals separated from their pure R. tarandus 
fennicus stock until their classification will be clarified.     

1.2.   Demographic and genetic status in 2019

Thanks to the successful breeding of five founders, two of which reproduced for the first time in 2019, GD increased 
from 0.847 in 2018 (Blomqvist 2019) to 0.856 in 2019. The level of inbreeding showed a slight decrease from 12.7% to 
12.5% (Table 3). The ratio of the effective population size (Ne) to the actual population size (N) is often quoted as a good 
indicator of the demographic and genetic health status of a population informing the rate at which GD has been lost. In 
wild populations the Ne/N is reported to lie at approximately 0.1 (Frankham 1995), whereas it mostly is much larger in 
captive populations. Among forest reindeer where breeding has been proactively managed for almost two decades, the 
Ne/N ratio is 0.29 (Table 3) and falls within the range of 0.2 to 0.4 usually reported in captive populations (Mace 1986; 
Frankham et al. 2002). Simultaneously the effective population size increased from 42.5 in the previous year to 51.5 in 
2019 (Blomqvist 2019). 

Figure 2.  Development of captive population 2000-2019.

Figure 3.  Four  wild-born  individuals were caught in Finland in 2019. Photo: Milla Niemi

7



    		          
		         Table 3 . Demographic/genetic summary of captive population 1.1.2020
			 
								        Current		  Potential	
     		         Population size  (N)				    174 (58.116)		
     		         Number of descendants				    165 (53.112)		
     		         Number of founders represented in population	    15		   4 (3.1)	
     		         Percent known					    100%		
     		         Effective population size (Ne)			   51.5		
     		         Ne/N					     0.29		
      		         Generation lenght in years  (T)			   5.7		
      		         Percent population change/year (λ)		  1.08		
    		         Gene diversity (GD)				    0.86		   0.97	
      		         Mean kinship (MK)				    0.143		
      		        Fnd genome equivalents (Fge)			   3.5		   14.9	
      		        Mean inbreeding coefficient (F)			   0.125	 	
			 

Although 26 (12.14) wild-born forest reindeer have arrived into captivity, only 14 (6.8) have reproduced. Lack of breeding 
success among the six males and six females that did not breed may depend on a variety of reasons such as unsuccessful 
management in the past, their advanced age or because of their possible poor health status. Some of the original founders 
also show a marginal representation in the current population (Figure 4), whereas four deceased founders (stbk. numbers 5, 
7, 9, 223) exhibit a very large representation equaling 73% of the total gene pool. Figure 4 also reveals that the wild-caught 
animals that have arrived after 2017 (stbk. numbers 652-713), have not yet produced enough descendants to substantially 
equalize the founder representation. The disproportionate breeding results among the founders and their descendants 
therefore illustrate a highly skewed representation among the wild-caught animals. Lacy has pointed out (1989), that 
populations with unequal founder representations contain less GD than populations with the same number of founders, but 
where the founders have contributed more equally to future generations. The disproportionate founder contribution among 
forest reindeer is, however, far from unique and breeding history of most captive populations show that different founder 
lineages have been propagated in similar disproportionate manners. As the current population still contains 11 animals that 
have been wild-born or conceived in the wild, including four that have not bred yet, there are reasons to predict that GD 
can be significantly improved already in 2020, and in the years to come. The total number of breeders alive at the end of 
2019, is 86 (20.66) individuals, 81 (18.63) of which are captive-born. 
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Figure 4.  Proportional representation of founders in ex situ population of forest reindeer at the end of 2019 



Because of bottleneck effects and the uneven reproductive success among the founders, the ESB population has lost 14 % 
of its GD during the forty-six years the subspecies has been maintained in captivity. The current stock of 174 individuals 
thus displays the same amount of diversity one finds in roughly three to four wild-born individuals (Fge=3.5). Although 
the average level of inbreeding lies on 12.5%, there are no visible signs of inbreeding depression in the captive stock. As 
loss of genetic variability, associated with inbreeding and genetic drift is known to increase the probability of extinction 
in small populations, reasons for concern do remain. However, the current age distribution with its pyramid-like structure 
(Figure 5), where 45% of all animals are 0-3 years old and soon will reach sexual maturity, offers grounds for optimism. The 
mean population growth during the last five years has been 8.5%, and indicates that the captive population will reach a size 
of approx. 250 individuals after four years. Worth remembering is, however, that the majority of the captive-bred animals 
in the Finnish facilities will be used for reintroduction and the predicted population size will therefore be substantially 
smaller.

2.  In situ activities

2.1.  Supplementation attempts in Central Finland 

To boost the small wild population in the Ähtäri-area in central Finland, supplementations with captive-born animals 
started in 2019. A six hectare large “transit” enclosure that had been built in Aittosuo Natural Reserve in 2018, acquired 
its first captive-bred animals the very same year. The fragmented wild population which descends from individuals 
reintroduced from Ähtäri Zoo 30 years ago (Bisi & Härkönen 2007; Blomqvist 2019) has never taken root and an inflow 
of new genes was already suggested in the species’  management plan in 2007 (Ministry of Agriculuture & Forestry), and yet 
again, repeated nine years later in the WildForestReindeerLIFE project (LIFE15 NAT/FI/000881). 

The release of five bulls from the zoos in Ranua and Helsinki took place in May 2019 when an abundance of food is 
available. The released animals, however, behaved untypically and seeked the vicinity of main roads and human settlements 
(Figure 6). The local hunting society strived for scaring off the animals with hunting dogs, but despite all attempts, one of 
the bulls was killed in a car accident two months after the release. The animals’ fearless behaviour was probably caused by 
a temporary heat wave resulting in swarms of mosquitoes. Insect swarms are known to plague reindeer during heat waves 
and to avoid their tormentors, reindeer often move to open and windy areas. When the heat wave passed, the bulls started 
to move away from human settlements, but only to return when the winter approached. Two males which were clearly 
starved and searching for food, were both fretless and behaved aggressively towards humans. One bull was eventually hit 
by a car, and to avoid further accidents, the decision was taken to euthanize both males. Because of the severe setback, new 
supplementation attempts will be re-evaluated before further releases in the Ähtäri area will be undertaken.  

Figure 5.  Age and sex distribution of captive population 1.1.2020
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2.2.	 Reintroductions in South-western 	
		 Finland 

Because of their suitable biotopes two national 
parks, Lauhanvuori and Seitseminen, belonging to 
the Natura 2000 network and located 60km apart 
(Figure 7), have been selected as reintroduction sites 
(Blomqvist 2018; 2019). The area was inhabited by 
forest reindeer 200 years ago and it is hoped that 
the reintroduced populations will start increasing 
and eventually merge with the core population. 
If the reintroductions prove to be successful, the 
national parks might serve as future core areas for 
wild reindeer and facilitate the subspecies to reclaim 
its historical range in the south-western parts of the 
country. 

The first five calves had been born in the on-site 
breeding enclosures in 2018 (Blomqvist 2019), 
and one year later, 14 out of 15 adult females 
reproduced. Fourteen calves were born in the two 
enclosures in 2019, and all except a male calf which 
was found dead in Seitseminen, survived (Section 
4.2). 

The reintroductions started in September in 
Lauhanvuori NP, prior to the rutting season when 
four sub-adult males that could have disturbed 

the rut were released. The release was followed up on two later occasions when a cow with calf, three yearling males and 
another adult female that did not reproduce in 2019, were released. Unfortunately the adult dam was found dead later 
after she had entangled with an electric wire encircling the on-site enclosure. 

In November two captive-born females with calves and three yearling bulls were released from the enclosure in 
Seitseminen NP (Section 4.6). Prior to their release, the females were provided with GPS collars while the young bulls 
were marked with small GPS transmitters glued to the pelt. All released individuals were equipped with coloured LIFE ear 
tags to facilitate monitoring in the field. The animals have been carefully monitored and have proved to remain in vicinity 
of the on-site enclosures where they have been offered supplemental feeding during their first winter in the wild.  

The reintroductions were planned six years ago when only occasional observations of solitary wolves where reported 
from the reintroduction areas. Wolf predation is known to be the most significant mortality factor among forest reindeer 
females in Finland (Kojola et al. 2009), and the absence of wolves was therefore one of the key reasons for selecting the 
above mentioned national parks as new reintroduction sites. Since then the number of wolves in the region has changed 
dramatically, and currently a minimum of 7-8 established wolf territories exist within 100 km of the reintroduction 
sites. Wolves are strictly protected throughout Southern Finland, and preventive wolf control to secure the survival of 
reintroduced reindeer is therefore not an option. If sudden bouts of wolves take place, the achieved results can quickly turn 
out to be in jeopardy and the current situation therefore requires careful scrutiny. 				  

Although the reintroductions are the most spectacular part of the seven-year EU-funded LIFE project, they only 
constitute a fifth of the project’s total budget. The project comprises a vast range of measures to promote reindeer 
expansion, covering human-caused disturbances and solutions to reduce traffic accidents (Blomqvist & Mykrä 2017; 
LIFE15 NAT/FI/000881). By monitoring the released individuals, information of landscape utilization and habitat 
requirements can be acquired that provide information how to restore new habitats and offer instructions on management 
practices also for commercial forests. For the captive population, the EU project has offered a unique opportunity to 
diversify its gene composition and opens new opportunities to participate in further reintroduction attempts when such 
will become available.   
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Figures 6. Herds of mosquitoes drove the released reindeer to open areas such as 
roads and human settlement areas. Photo: S. Seitakallio 
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Figure 7.  Current distribution and reintroduction sites in Finland
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4. Studbook
4.1. Living population ordered by location 1.1.2020. Changes taking place after 1.1.2020 marked in red.
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4.2. Forest reindeer births 2019. Changes taking place after 1.1.2020 marked in red.
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4.3. Wild-caught forest reindeer 2019.

4.4. Forest reindeer deaths 2019. Changes takin place after 1.1.2020 marked in red.
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4.5. Forest reindeer transfers 2019.
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4.6. Released forest reindeer 2019. Animals listed according to date of release.
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4.7. Location Glossary - FOREST REINDEER Studbook           
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