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Reserve (DDBR) is one of the last refuges of this species. Within the DDBR the European mink is still widespread as

indicated by 74 life captures in a number of expeditions between 2003 and 2011. No American mink (Neovison vison), a

serious threat to the European mink, were trapped or observed during 2000 and 2011 in the DDBR. Trapping success
varied both between years and between trapping areas, but up to know the underlying factors for these patterns are not
understood. It may be a combination of generally changing mink densities in the Delta due to food availability or reproduction
success and habitat quality as a local factor. In this context we discuss potential limiting factors and outline some aspects for a
future management plan of the species.

ABSTRACT The European mink (Mustela lutreola L.) is critically endangered. The Danube Delta Biosphere
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INTRODUCTION

The European mink (Mustela lutreola L.) is one of the most rare and endangered mammals existing on our
continent. Between 1988 and 1994 the European mink was declared by IUCN as a vulnerable species; between
1994 and 2011, the species was declared as endangered. Due to continuing and fast decreasing numbers, in
2011, the IUCN has declared the European mink as critically endangered [11].

Habitat destruction, hunting and the impact of the American mink (Neovison vison), have generated the collapse
of most populations throughout Europe. Besides the Danube Delta, the species remains currently in France and
Spain, though the populations are declining. In Russia and the Ukraine, there may be several small populations
left, but the situation is quite unclear there due to a lack of systematic surveys ([3]; [5]; [7]; [9]; [11]; [15]; [16];
[17]). Within the last two decades the fragmented populations in Belarus have disappeared (Sidorovich, 2011, in
verbis in [11]) due to competition and aggression of the American mink. There are evidences that beside the
European mink also the American mink occurs in the Ukraine part of the Danube Delta, American mink were
evidenced after 2000 close to the town of Izmail [17] (central-western part of the Delta), whereas European mink
were found in the very east of the Delta. In Spain, France and Russia the spread of the American mink is currently
also considered as the main factor for the decline of M. lutreola.

In the Romanian Danube Delta a remarkable population decline was observed in the 1960s, when large-scale
transformations of the delta were carried out in order to create land for agricultural purposes etc. which caused
large scale habitat destruction. In the same time legal and illegal hunting as well as by-catch trapping in muskrat
(Ondatra zibethicus) leg-hold traps contributed to the decline of European mink. Increasing prices of fur
persuaded a number of professional fishermen to set traps for animals with valuable fur [10]. The population trend
may be depicted with caution from the hunting bag statistics. Before 1990 the harvest of furs was a state
monopoly. Certainly a part of the furs went on the black market, but the purchasing numbers illustrate a worrying
decline in the Danube Delta of some mammals, especially in populations of otter (Lutra lutra) and mink. In 1956
3.800 skins of mink were delivered, in 1960 only 2.700 pieces, in 1965 just 1.200, in 1980 only 80 [2].

After 1990 the knowledge of European mink distribution and status went down due to the political, legal and
economic transformations of Romania. In 2000 it was unclear if European mink still occur in the DDBR and in
addition there were two alarming evidences for American mink one from Somova [4] in the west of the Delta and
one from Murighiol in the southeast of the Delta. Hence, the aim of the study was to get some basic data on the
occurrence of the European mink and the American mink within the Danube Delta Biosphere Reserve in
Romania.
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MATERIAL AND METHODS

Due to the fact that it is not possible to distinguish European and American mink by scats and tracks, life trapping
was considered essential to identify the species by their remarkable fur color pattern around the mouth. European
mink have a white patch which expands to the upper lip, whereas the white patch of the American mink is always
restricted to the lower lip and throat and may even be very small or absent. In the last years mink could also
visually be observed. Since the life trapping monitoring from 2003 until 2009 indicated just the presence of
European, but no American mink within the DDBR, visual observations as well as finding of tracks and
excrements were collected from 2009 onwards.

After some searching for tracks and scats in 2000, 2001 and 2002 [8], life trapping started in late February 2003.
The end of February and March are considered as the best time for monitoring through life trapping. Mink get
more active due to the mating season and food is still scarce before frogs become active. Except the year 2009,
catching expeditions took place each year, usually in March.

The traps used to capture are selective, according to Bern Convention’s demands. Their dimension is 50 x 16 x
16 cm and are single door cage traps (Fig. 1), baited with sardines in vegetable oil (from tins of Moroccan origin).
This kind of bait was successfully used previously also in France and Spain. Normally traps were checked in the
morning, but in 2010 traps were checked due to high diurnal activity in the morning and evening. The captured
animals (Fig. 2) weren’'t anesthetized, but placed in cotton bags, where they were weighed, photographed and
sexed. In 2010, when the population density was obviously very high, hair was cut from the tail’s tip in order to
identify them in the case of recapture. In addition hair samples were taken for genetic analysis [12]. The handling
of captured mink lasted between 2-4 minutes; the mink were released at the capture place. Trapping was carried
out with up to 41 traps, in different zones within DDBR.
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Fig. 1. Selective traps used to capture European Mink in the Danube Delta

RESULTS AND DISCUSSIONS

Distribution

According to the results from trapping and visual observations the European mink may still be considered to occur
in most parts of Danube Delta Biosphere Reserve. In some areas no mink were proven, but it remains unclear if
this was due to the absence of the species there or failure to prove their presence. Year to year trapping results
indicate significant changes in population densities. In addition there are obviously differences in mink numbers
due to habitat differences.

In total, 74 mink were captured from 2003 to 2011 (Fig. 3 and Table 1): 2003 — 28 mink; 2004 — 7 mink; 2005 — 0
mink; 2006 — 2 mink; 2007 — 6 mink; 2008 — 2 mink; 2010 — 25 mink; 2011 — 4 mink. No capturing expedition was
carried aut in 2009. In 2010 two individuals were recaptured, one with a displacement of about 1 km - (capture at
the beginning of Dovnica Channel, respectively recapture at Ciamurlia enclosure - and one with capture and
recapture in the same place, Ghermandi Channel).
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Fig. 2. European Mink captured in March 2010 at Crasnicol Channel, Danube Delta
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Fig. 3. The monitoring through capturing (2003-2011) and minks observation within DDBR (2009-2011)

Habitat

A review of the European mink remaining habitats shows a high heterogeneity as well as a high adaptability. In
France, the European mink is found mainly along the forests of some small water courses [11]. In Spain ([1]; [14])
European mink are observed near small rivers and medium as the superior course of Ebro (width of 40 meters) or
Ega (width of 10 meters). These areas are surrounded by agricultural land. In Russia and the adjacent area of
Belarus, the European mink are respectively were found in the vicinity of lakes of glacial origin and near small and
medium rivers, mainly in wooded areas [15]. In Danube Delta, mink are found predominantly in aquatic and reed
ecosystems [8]. As a result of the recent research, we found mink also close to human settlements, on the
Danube’s stone dikes, dams of fishponds as well as in other areas visited frequently and modified by man.

Limiting factors

Limiting factors may act in two ways: either by increased mortality or by decreased natality. Up to now it was not
possible to study those factors in the Danube Delta; however it may be worthwhile to discuss here some general
aspects under special considerations of the Danube Delta.

Natality is influenced by the condition of the female which itself depends on food. Any factors which may affect the

food base will cause changes in the number of born cubs. In addition breeding attempts between European and
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American mink have fatal results: The two species cannot produce viable offspring, but any breeding attempt of a
male American mink will block the European female for a particular year. Another problem may be caused by the
polecat Mustela putorius. This species is closely related to the European mink and they may produce viable
offspring. In case of very low mink densities breeding with polecat was observed and this may then turn out to
accelerate the demise of the mink [5]. However, up to now there are no signs of American mink or polecat
populations within the DDBR. Another aspect which may affect natality derives from chemical compounds which
reduce fertility. Polychlorinated biphenyls (PCBs) accumulated to a certain level in the body are known to cause
reproduction failure in mammals which are piscivorous. This was proven for the American mink and seals and is
believed to be a main reason for the European wide decline of otters in the 20" century. Besides PCBs there are
other chemical substances which may have such or similar effects on European mink too. The Danube Delta may
be prone to such pollutants, because it accumulates pollutants from the entire Danube river basement.

Mortality is generally high within the first months of life, and then it decreases, but will again increase once an
animal has passed the zenith of life. Fresh born mink up to independence form their mothers (late summer) are
especially vulnerable to any kind of predation. In this respect wild boar and feral pig populations are of concern.
They are wide spread and numerous in the Danube Delta. The same is true for feral dogs and cats which are also
wide spread and may suffer from hunger and thus are searching for any kind of food in their range. Besides these
threats, raccoon dogs (Nyctereutes procyonoides) do occur in sometimes high numbers in the Delta. It is not
known if this nonnative carnivore from Eastern Asia may affect mink here or elsewhere. In theory raising water
levels in the Delta may also kill young mink. The extant of such occasions will depend on the experience of the
mother when selecting a natal place. Up to know we have no data which would indicate good or bad mink years
due to special flood conditions in the Danube Delta. In contrary, the survival of European mink in the Danube
Delta may be taken as an indication that they are very well adapted to this habitat including water level changes.
Once mink become independent from their mothers mortality may still be much higher than amongst adult mink.
This is due to a lack of experience in context of predators and the acquisition of food. Mink of any age are
exposed to be killed by humans. Nowadays the mink is protected by law in Romania, but they may be killed as a
by-catch. This may happen when mink enter muskrat traps or when they enter fish traps. Fykes are commonly
used throughout the Delta and are a believed to be a serious threat both for otters and mink. The extent of by-
catch and mink mortality is however not known. A lack of available food is generally considered as a limiting factor
in ecology. Unfortunately the diet of mink in the Danube Delta is not well studied. Preliminary diet studies indicate
a dominance of fish. This would be in striking contrast to other studies in Western Europe and Belarus and
Russia, where M. lutreola is specialized on amphibians. However, the mink may be affected by changing prey
populations respectively their availability which may be restricted e.g. due to ice cover. In addition to restricted
food, disturbance may have similar effects. In the last two decades tourism quickly developed within the Danube
Delta and a significant amount of bank lines are covered 24 hours a day for months by recreational anglers. Their
presence and the increasing use of noisy high speed boats may prevent European mink from feeding in some
areas where food may otherwise be plentiful.

Table 1.
The European mink captured in the Danube Delta Biosphere Reserve during 2003 — 2011
No. | Zone Sex | Weight (g)| Date Observations
1 Enisala 800 02.03.03 | captured alive
2 Dovnica 500 04.03.03 | captured alive
3 Dovnica 830 05.03.03 | captured alive
4 Dovnica 05.03.03 | found dead in the trap
5 Dovnica 810 06.03.03 | captured alive
6 Dovnica 820 07.03.03 | captured alive
7 Dovnica 865 08.03.03 | captured alive
8 Fortuna 1250 10.03.03 | captured alive
9 Fortuna 1000 12.03.03 | captured alive
10 Fortuna 1100 13.03.03 | captured alive
11 Fortuna 900 13.03.03 | captured alive

12 Fortuna

13 Fortuna

14 Dunavat Channel
15 Dunavat Channel
16 Dunavat Channel
17 Dunavat Channel
18 Dunavat Channel
19 Dunavat Channel
20 Dunavat Channel

1150 14.03.03 | captured alive
1150 14.03.03 | captured alive
550 19.03.03 | captured alive
1100 19.03.03 | captured alive
1060 19.03.03 | captured alive
990 20.03.03 | captured alive
450 21.03.03 | captured alive
400 21.03.03 | captured alive
410 21.03.03 | captured critically hurt then euthanized

TZZ MO EMZNZZE SRR ZEZEIENEER

21 Dunavat Channel 490 21.03.03 | captured alive
22 Uzlina 23.03.03 | escaped before weighting
23 Uzlina 1100 24.03.03 | captured alive
24 Uzlina 380 24.03.03 | captured alive
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25 Uzlina

26 Perivolovca Channel
27 Perivolovca Channel
28 Ivancea Channel — Rosu
29 Draghilia Channel

30 Draghilia Channel

31 Draghilia Channel

32 Draghilia Channel

33 Sulimanca Channel

34 Sulimanca Channel

35 Sulimanca - Babina Ch.
36 Fortuna-Maliuc

37 Fortuna-Maliuc

38 Dranov-Crasnicol

39 Dranov-Crasnicol

40 Dranov-Crasnicol

480 24.03.03 | captured alive

890 25.03.03 | captured alive

620 25.03.03 | captured alive

490 04.04.03 | captured alive

950 10.03.04 | captured alive

1050 12.03.04 | captured alive

1025 12.03.04 | captured alive

1025 12.03.04 | captured alive

800 17.03.04 | captured alive

840 18.03.04 | captured alive

1050 18.03.04 | captured alive
17.03.06 | balance out of order
17.03.06 | escaped without weighting
950 28.02.07 | captured alive

450 01.03. 07 | captured alive

850 02.03. 07 | captured alive

41 Dranov-Crasnicol 850 02.03. 07 | captured alive
42 Perisor 790 05.03. 07 | captured alive
43 Perisor 820 07.03. 07 | captured alive

44 Sireasa Channel
45 Sireasa Channel
46 Crasnicol

47 Crasnicol

48 Canal Crasnicol
49 Litcov Channel
50 Litcov Channel
51 Litcov Channel
52 Litcov Channel
53 Litcov Channel
54 Litcov Channel
55 Litcov Channel
56 Litcov Channel
57 Litcov Channel
58 Dovnica

59 Dovnica

60 Dovnica

61 Ceamurlia

62 Dovnica

63 Dovnica

64 Dovnica

65 Dovnica

66 Sulina Branch, Mile 9
67 Sulina Branch, Mile 9
68 Ceamurlia

69 Ghermandi

70 Sulina Br — Garla Vatafu
71 Dovnica

72 Dovnica

73 Dovnica

74 lulia Channel

1100 27.02.08 | captured alive
1120 29.02.08 | captured alive
530 03.03.10 | captured alive
980 04.03.10 | captured alive
740 04.03.10 | captured alive
940 06.03.10 | captured alive
440 06.03.10 | captured alive
500 06.03.10 | captured alive
972 07.03.10 | captured alive
780 08.03.10 | captured alive
600 08.03.10 | captured alive
420 08.03.10 | captured alive
560 08.03.10 | captured alive
920 08.03.10 | captured alive
400 17.03.10 | captured alive
840 18.03.10 | recaptured next day on Ceamurlia ch.
500 18.03.10 | captured alive
920 18.03.10 | captured alive
900 18.03.10 | captured alive
440 18.03.10 | captured alive
980 19.03.10 | captured alive
820 20.03.10 | captured alive
840 21.03.10 | captured alive
560 21.03.10 | captured alive
800 21.03.10 | captured alive
780 21.03.10 | recaptured next day on the same place
760 21.03.10 | captured alive
1.126 04.03.11 | captured alive
850 05.03.11 | captured alive
950 05.03.11 | captured alive
710 08.03.11 | captured alive

ZIZZZZZIZMZZZNZZMZ ORI R R I I EIEEEEIREIEREIZIE|m

Conservation management

The discussion of limiting factors above illustrates the dilemma which we face when outlining meaningful
management actions. On the one hand we have enough data to realize that the Romanian Danube Delta is the
last remaining stronghold of in situ population of European mink. On the other hand we face a significant lack of
information on threats and limiting factors [16].

In this context it is of vital importance to increase the knowledge by more pointed research. This should focus on
the following aspects: a) annual population monitoring in order to understand population dynamics and to detect
any occurrence of American mink; b) study on the predator prey relationship (diet, abundance and availability of
prey groups); c¢) study of habitat use under special consideration of disturbance; d) effect of predators and by-
catch as potential limiting factors. Besides these research orientated activities an awareness program should be
carried out that local people as well as Romanians in general understand the significance and importance of
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European mink conservation and are more willing to accept necessary restrictions being in the Danube Delta.
Since the population of European mink in the DDBR is so unique, we also recommend to start an ex-situ breeding
program in order to guarantee a minimum population to survive any kind of ecological disaster which may hit in
future the Danube Delta.
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