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Abstract
In order to understand the spatial structure and dynamics of natural communities, it is necessary to

observe those which have received minimal human impact. The boreal forests of Kamchatka are

therefore an ideal system to investigate mechanisms of species coexistence and spatial organisation of

plant communities. During a three-month expedition, eight 0.25 ha plots were created, with maps of all

individual tree stems and seedlings created, in addition to detailed maps of subcanopy and understorey

vegetation. Soil and herbarium samples were also collected. Furthermore, information was obtained on

the communities of birds, pollinating insects and mammals within these forests.

The primary initial finding is that coexistence among tree species is facilitated by a decline in clustering

of the dominant species. This striking pattern was replicated for both major tree species in the region

(Larix cajanderi and Betula platyphylla) and in both lowland and upland forests. This is anticipated to

make a major contribution to our understanding of spatial patterns of organisation in plant

communities. A series of publications in international, peer-reviewed journals are in preparation, dealing

with multiple aspects of the structure and composition of the forests.

Additional outcomes so far include (a) the production of undergraduate dissertations by three UK

students based on independent projects, (b) a joint field course with staff and undergraduates of Vitus

Bering Kamchatka State University, (c) the nomination of a Special Preserve in response to field surveys

and (d) two publications in Russian journals making recommendations concerning management within

Bystrinsky Nature Park.
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Research report

Background and rationale
Five over-arching aims formed the rationale for the expedition:

 To conduct novel tests of ecological hypotheses in a model system

 To train undergraduates from both the UK and Russia in ecological techniques

 To contribute to the baseline of knowledge on the ecology of Kamchatka

 To inform regional conservation efforts and provide support to local scientists

 To draw attention to the valuable ecological resources of Kamchatka and thereby inspire and

inform future studies

Previous studies

The present expedition was built upon the findings of the University of Cambridge Kamchatka 1998

Expedition of which Dr Eichhorn was a member. The former trip involved preliminary description and

mapping of forest habitats in the newly-established Bystrinsky Nature Park.

Due to the remoteness of Kamchatka and the strict controls on entry, applied to both Russian nationals

and foreigners for most of the past century, its vegetation has remained poorly described. In the

international literature the principle source of information remains the flora produced by Eric Hulten

(Hulten 1927-30), and despite recent efforts to produce more up-to-date and accessible accounts for

Kamchatka itself (Yakubov 2007; Krestov et al. 2008) or the Russian Far East as a whole (Krestov 2003),

the region is still considered to have a poor level of floristic knowledge (Kier et al. 2005). This is most

apparent in the central mountainous regions which were not visited by Hulten and which comprise their

own distinct ecoregion (Olson et al. 2001). A major factor in the paucity of information has been the

tendency for Russian scientists to present their research in local publications with limited circulation

(Krestov 2003). To date relatively few ecological studies have been conducted in Kamchatkan forests

(e.g. Takahashi et al. 2001; Dolezal et al. 2004), and these have mostly been conducted in secondary

forests.

Scientific framework

Over environmental gradients it is not only likely that the density of a species will change, but also the

spatial structure of its populations (Shimatani & Kubota 2004). The manner in which spatial patterns

within natural communities determine the ability of species to coexist has been the subject of recent

theoretical attention (e.g. Amarasekare 2003, Murrell & Law 2003), augmented by the development of a

variety of statistical methods for describing them (e.g. Gratzer et al. 2004, Wiegand & Moloney 2004).

These have recently begun to penetrate the empirical scientific literature (e.g. Atkinson et al. 2007,

Getzin et al. 2006), although our understanding of how spatial processes determine patterns of

community assembly at the local scale remains in its infancy.
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Choice of location

Boreal forests contain a relatively low number of tree and shrub species, enabling more powerful

analyses of interactions from small sample plots. The old-growth forests of Kamchatka are almost

entirely undisturbed by human activity, therefore making them an invaluable resource for research into

natural community assembly. The peninsula remains 88% forested, whilst almost 80% of its estimated

population of 400,000 live around the regional capital Petropavlovsk-Kamchatsky (Newell 2004). There

is also an opportunity to monitor the impacts of climatic change upon a largely intact and contiguous

tract of boreal and taiga vegetation.

The two dominant tree species of Central Kamchatka, white birch (Betula platyphylla) and larch (Larix

cajanderi) exist in either mono-dominant stands or fully mixed forests. The aim was to assess the degree

to which spatial complementarity drives these shifts in community structure through changes in the

interactions within and between tree species. Due to the regeneration of forests following canopy-

replacing fires, the variable spatial patterns occurring within them are likely to be stable and not the

product of succession processes.

Several recent schemes have identified the Kamchatka peninsula and its forests as a global priority

region for conservation (Bryant et al. 1997; Olson & Dinerstein 2008).The Bystrinsky region of central

Kamchatka has been designated an UNESCO World Heritage Site on the basis of both its pristine

environments and the Eveni people who settled the region in the early 18th century as reindeer herders

(Newell 2004). Almost a third of Kamchatka’s forests receive some protection from exploitation,

although the Bystrinsky region remains threatened by potential mining developments and a lack of

effective legal protection (Newell 2004). Bystrinsky Nature Park is an UNESCO World Heritage Site,

recognised for its unspoilt habitats and lack of human development. At present it ‘exists only on paper'

(Newell et al., 2001) as its boundaries are unmarked and not based upon a sound assessment of the

value of local habitats.

Fieldwork was based around the village of Esso (55°55’60”N, 158°41’60”E, 465 m asl). Local forests are

dominated by Betula platyphylla, Larix cajanderi and B. ermanii. The first two often coexist while the

latter forms exclusive forests at higher elevations on wet sites. In some areas Populus tremula forms a

major component. The shrubby species Alnus fruticosa and Pinus pumila form a sub-canopy in montane

forests and dominate on some upland sites. Around Esso permafrost is sporadic and discontinuous with

a lower limit between 400-900 m asl (Fukui et al. 2008). Esso is at the base of a relatively dry valley.

From 1940-1995 there was a mean annual temperature of -3.1 °C (coldest month January -18.7 °C,

warmest month July 13.2 °C), and precipitation of 398 mm p.a. (range 244-571).

Methods

Main project

Eight plots were established to capture the range of forest types present in central Kamchatka (Table 1).

Three lowland plots were selected to represent forests dominated by L. cajanderi, B. platyphylla or

mixed. Three montane plots were selected with the same criteria, with a duplicate plot dominated by L.

cajanderi. A final plot was established in forest dominated by B. ermanii. Plots were selected on the
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basis of random GPS co-ordinates from within contiguous and homogeneous forest patches of at least 1

km2 in size. These were chosen as exhibiting minimal signs of human impact and for which no records of

exploitation were held by Bystrinsky Nature Park. Extensive exploratory treks confirmed that the plots

were representative.

Each plot was a minimum of 0.25 ha in size with sides at least 50 m in length. In two cases plots were

expanded to 0.33 ha in order to include a greater number of trees of subdominant species with an

intended minimum of 30 live stems above 1 cm diameter at breast height (dbh). Plots were marked out

with posts on a 10 m grid into 0.01 ha subplots. All trees (above 1 cm dbh) and seedlings were mapped.

Diameter at breast height (dbh) of all trees was measured following Newton (2007). The height was

taken of one randomly-selected tree of each species within each subplot using a clinometer (Silva Clino

Master), usually at 20 m unless obstructions necessitated a shorter distance. Height of all seedlings was

measured from base to the highest growing tip and their site noted. Percentage cover of sub-canopy

species was visually estimated within each subplot. Understorey vegetation was recorded within a 0.25

m2 quadrat placed in the centre of each subplot, with the abundance of all species recorded. Soils were

collected and analysed for content of major nutrients.

Table 1. Characteristics of old-growth forest plots in Central Kamchataka. Dominant tree species are

determined on the basis of importance values exceeding 20 (see Table 3); Lc = Larix cajanderi, Bp =

Betula platyphylla.

Location Plot

Dominant

species

Size

(ha)

Altitude

(m asl) Gradient Facing

Upland 1 Lc 0.30 700 10° 241°

2 Lc 0.25 591 1° na

3 Lc / Bp 0.30 547 7° 145°

4 Bp 0.25 665 5° 190°

5 Be 0.25 700 15° 155°

Lowland 1 Lc / Bp 0.25 108 0° na

2 Bp / Lc 0.25 72 1° na

3 Bp 0.25 64 0° na
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Table 2. Structure of old-growth forest plots in Central Kamchatka. Density, basal area (BA) and importance value (IV) for all stems > 1 cm dbh

corrected to 1 ha. Numbers of individuals are given to the nearest integer. Sc = Salix capraea, Be = Betula ermanii, Pt = Populus tremula.

Location Plot Betula platyphylla Larix cajanderi Other species

Density BA IV Density BA IV Species Density BA IV

(stems/ha) (m2/ha) (stems/ha) (m2/ha) (stems/ha) (m2/ha)

Upland 1 37 0.27 10.83 147 10.95 87.14 Sc 7 0.06 2.03

2 68 0.76 12.90 252 15.91 87.10

3 253 2.51 38.02 140 14.47 59.46 Sc 20 0.03 2.52

4 764 6.88 81.41 Sc 260 0.92 18.59

5 Be * 504 16.94 100.00

Lowland 1 320 2.92 26.31 300 31.96 65.62 Pt 100 0.80 8.07

2 688 13.08 61.28 92 25.00 38.72

3 864 29.24 97.73 4 1.10 2.04 Sc 4 < 0.01 0.23

*Salix capraea is also present within this forest type but absent within the plot.
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Table 3. Height and diameter at breast height (DBH) of live trees in old-growth forest plots in Central Kamchatka. Means ± S.E. except where only

a single stem was available. Sc = Salix capraea, Be = Betula ermanii, Pt = Populus tremula.

Betula platyphylla Larix cajanderi Other

Location Plot Height (m) dbh (cm) Height (m) dbh (cm) Species Height (m) dbh (cm)

Mean Live Mean Live Mean Live

Upland 1 6.55 ± 0.63 8.70 ± 1.25 14.5 ± 0.51 27.1 ± 1.22 Sc 4.75 ± 0.75 8.05 ± 4.65

2 7.80 ± 1.45 9.78 ± 1.69 15.21 ± 0.94 26.13 ± 1.40

3 9.18 ± 1.03 8.88 ± 0.79 17.50 ± 0.78 33.64 ± 2.12 Sc 4.33 ± 0.68 4.21 ± 0.73

4 8.30 ± 0.59 8.17 ± 0.47 Sc 3.91± 0.32 4.78 ± 0.37

5 Be 10.4 ± 0.97 15.8 ± 1.18

Lowland 1 9.32 ± 1.12 8.21 ± 0.77 21.34 ± 1.39 33.99 ± 1.65 Pt 12.08 ± 1.97 8.48 ± 1.13

2 11.40 ± 1.34 12.01 ± 0.75 24.73 ± 1.16 56.31 ± 3.61

3 15.00 ± 1.17 18.99 ± 0.57 24 59.1 Sc na 2.2
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Table 4. Standing dead wood within old-growth forest plots in Central Kamchatka. Density, basal area (BA) and percentage of the total plot basal

area which is dead for all stems > 1 cm dbh corrected to 1 ha. Numbers of individuals are given to the nearest integer. Sc = Salix capraea, Be =

Betula ermanii, Pt = Populus tremula.

Location Plot Betula platyphylla Larix cajanderi Other species

Density BA

% total

BA Density BA

% total

BA Species Density BA

% total

BA

(stems/ha) (m2/ha) (stems/ha) (m2/ha) (stems/ha) (m2/ha)

Upland 1 20 0.32 0.55 7 0.38 0.03 Sc 3 0.05 0.45

2 16 0.40 0.34 20 2.43 0.13

3 23 0.72 0.22 10 0.67 0.04 Sc 3 < 0.01 0.02

4 60 1.48 0.18 Sc 24 0.28 0.23

5 Be * 64 5.44 0.24

Lowland 1 16 0.32 0.10 76 15.48 0.33 Pt 76 0.04 0.05

2 32 0.76 0.05 36 9.84 0.28

3 52 0.75 0.03 0 0.00 0.00 Sc 4 < 0.01 0.55

*Salix capraea is also present within this forest type but absent within the plot.
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Table 5. Dead wood within old-growth forest plots in Central Kamchatka (numbers / ha). Tips are included in brackets with stumps. Snags are

defined as dead trees with stems broken above 1.3. Trunks are identifiable fallen trees > 5 cm dbh on the forest floor. Sc = Salix capraea, Be =

Betula ermanii, Pt = Populus tremula.

Location Plot Betula platyphylla Larix cajanderi Other species

Stumps Snags Trunks Stumps Snags Trunks Species Stumps Snags Trunks

Upland 1 3 0 7 3 0 27 Sc 0 0 0

2 16 0 16 16 (24) 12 44

3 47 7 7 3 0 3 Sc 0 0 0

4 140 12 28 Sc 4 0 0

5 Be * 16 0 16

Lowland 1 48 0 44 48 44 108 Pt 20 0 0

2 100 (8) 8 32 20 12 44

3 200 4 96 0 0 0 Sc 4 0 0

*Salix capraea is also present within this forest type but absent within the plot.
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Table 6. Seedlings within old-growth forest plots in Central Kamchatka (numbers / ha). Zero values

indicate species present as adults but with no seedlings within plots. Dominant tree species are

determined on the basis of importance values exceeding 20 (see Table 3); Lc = Larix cajanderi, Bp =

Betula platyphylla, Sc = Salix capraea, Be = Betula ermanii, Pt = Populus tremula.

Location Plot Dominants Bp Lc Sc Be Pt

Upland 1 Lc 10 0 0

2 Lc 4 4

3 Bp / Lc 147 3 73

4 Bp 384 152

5 Be 8 224

Lowland 1 Lc / Bp 148 0 84

2 Bp / Lc 624 0

3 Bp 72 0 0
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The principle finding was that when tree species are found in coexistence, this is accompanied by a

decline in clustering of the dominant species. This striking pattern was replicated for both major tree

species in the region (Larix cajanderi and Betula platyphylla) and in both lowland and upland forests.

The simplest model of forest stand development is of initially clustered (or random) distributions of

individuals becoming regularly dispersed as a result of mortality caused by competition (Laesele 1965;

Ford 1975; Sterner et al. 1986; Moeur 1993). This simplistic view has since been replaced by a more

sophisticated appreciation of processes acting at multiple scales. Some have suggested that inter-

specific competition can lead to aggregation due to selective mortality of individuals surrounded by

heterospecifics, and therefore aggregates of conspecifics have a higher probability of persistence

(Gandhi et al. 1998; Goreaud et al. 2002). This can be accentuated by clustered recruitment (Hou et al.

2004; Kubota et al. 2007). This apparently stands in contradiction to Murrell and Law (2003), who

predict that intra-specific competition will lead to dispersion.

Our results are consistent with the simulation model of Goreaud et al. (2002). It may be no coincidence

that their model dealt with stand development over an anticipated 100 year period, i.e. before

regenerative processes became influential. The logic is intended to apply to the contest between a

dominant and subordinate species. In this study it would appear that the roles change between L.

cajanderi and B. platyphylla between sites and in the same fashion.

I propose the following explanation for the observed results:

 Seedlings of each species become established by wind dispersal into burnt areas of forest, an

essentially random process

 Environmental differences between sites (e.g. permafrost depth) cause differences in the

competitive abilities of each species

 The dominant species on a given site suffers increased intra-specific competition as the stand

develops, leading to a reduction in clustering (Murrell & Law 2003).

 The subordinate species is outcompeted when surrounded by heterospecifics, persisting instead

in clusters (Pacala 1997; Goreaud et al. 2002).

This outcome reconciles the apparently conflicting predictions of two sets of models and is consistent

for both species involved, demonstrating that the complementarity of interacting patterns is necessary

to understand coexistence among these species in space.

Subcanopy

The percentage cover of subcanopy tree species in each plot is shown in Table 7. Future analyses will

consider the impact of canopy trees on the distribution of Pinus pumila, and the effects that it in turn

has on understorey species composition and the distribution of tree seedlings.
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Table 7. Percentage subcanopy cover within old-growth forest plots in Central Kamchatka. Dominant

tree species are determined on the basis of importance values exceeding 20 (see Table 3); Lc = Larix

cajanderi, Bp = Betula platyphylla.

Location Plot

Dominants

Pinus

pumila

Alnus

fruticosa

Salix

capraea

Salix udensis

Upland 1 Lc 60.67 1.17

2 Lc 50.76 0.20

3 Lc / Bp 50.60 3.27 0.17

4 Bp 22.84 4.12

5 Be 6.88

Lowland 1 Lc / Bp 9.64

2 Bp / Lc

3 Bp

Soils

The major nutrient content of soils collected within the plots is summarised in Table 8.

Understorey flora

This data has yet to be processed. Future analyses will assess the manner in which the structure

imposed by the trees affects the distribution and composition of shrubs (e.g. Lonicera caerulea, Rosa

amblyotis) and understorey herbs within the forest matrix.

Supplementary projects

Four student projects were successfully completed. Tim Kell conducted a survey of insect pollinators,

focussing particularly on hoverflies (Syrphidae). Kim Warren, assisted by Joe Wright, conducted trapping

of small mammals and recorded tracks and signs in transects surrounding the plots. Harriet Roberts

analysed the soil samples. These were used as their third-year research projects. In the latter half of the

trip Frederik Baumgarten added information on bird communities. Additional observations on breeding

birds were collected in the spring of 2009, although the data has yet to be prepared.

Botanical specimens collected by Dr Maria Khoreva and syrphid specimens collected by Dr Valeri Mutin

have contributed towards their ongoing taxonomic and biogeographical research. Herbarium specimens

collected by ME are currently held by Dr Olga Chernyagina (Institute of Geography, Petropavlovsk-

Kamchatsky). Once shipped to the UK, reference specimens will be kept at the University of Nottingham,

with duplicates provided to Bystrinsky Nature Park and Kew Gardens (ME).
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Table 8. Soil characteristics of old-growth forest plots in Central Kamchatka. All nutrients are given in mg / kg, means ± S.E. Superscript letters

denote significant differences between plots where detected (Tukey’s HSD; see text for details). Soils were analysed by Harriet Roberts.

Location Plot NO3
- NH4

+ PO4
3+ Total P TOC pH

Upland 1 9.08 ± 3.38 25.39 ± 13.46 ab 0.56 ± 0.31 bc 592.66 ± 118.25 547.56 ± 105.41 abc 5.69 bc

2 9.46 ± 2.29 4.14 ± 0.99 b 0.69 ± 0.17 bc 746.74 ± 74.95 1061.14 ± 267.52 ab 5.49 c

3 16.20 ± 5.85 14.59 ± 6.38 ab 0.33 ± 0.17 c 588.62 ± 122.62 262.42 ± 61.32 b 6.18 ab

4 19.34 ± 6.57 25.23 ± 9.33 ab 0.45 ± 0.14 bc 575.25 ± 82.53 1088.95 ± 280.92 ab 5.68 bc

5 43.54 ± 12.21 31.30 ± 5.89 a 0.86 ± 0.09 b 788.56 ± 67.21 1125.63 ± 131.20 a 5.67 bc

Lowland 1 18.02 ± 9.80 7.17 ± 0.30 ab 3.69 ± 0.68 a 849.35 ± 79.63 484.65 ± 96.20 abc 6.52 a

2 15.80 ± 5.22 12.57 ± 4.12 ab 1.42 ± 0.42 ab 669.00 ± 66.39 393.85 ± 43.59 bc 5.82 bc

3 68.22 ± 34.90 29.94 ± 9.16 a 0.59 ± 0.13 bc 600.12 ± 90.27 750.58 ± 130.00 ab 6.10 abc
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Expedition progress

Timeline
25-26 Jun Departure from UK. Arrival in PPK and rendezvous with collaborators.

27 Jun – 1 Jul Acquisition of supplies and equipment for expedition. Organisation of relevant permits

for fieldwork and collection of biological material.

2 Jul Travel from PPK to Esso.

3-10 Jul Joint field course with students and staff from Vitus Bering Kamchatka State University

on the vegetation of Central Kamchatka.

11 Jul – 31 Aug Fieldwork phase. This included exploratory treks, mapping, determination of plot

locations and data collection.

1-5 Sep Excursion across central mountain range (see Opportunities below).

6 Sep Emergency evacuation to PPK (see Accident report below).

7-9 Sep Treatment and care of KW. Arrangement of permits and final meetings with

collaborators.

10 Sep Return to UK.
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Specific difficulties encountered

Location of field sites
On arrival and following discussions with locals familiar with the area it became clear that the site

originally chosen for the base camp would be unsuitable. We therefore spent some time on

reconnaissance treks to identify alternative study sites.

Reduced field team
The expedition team was reduced in size due to a number of late withdrawals. Dr Stefan Getzin (post-

doctoral support for the forest mapping) was successful in another large grant application and therefore

left to pursue a different project. Efforts were made to replace him but no suitable alternative was

available at short notice. A few weeks before departure, one student member (Samuel Kemp) withdrew

due to family problems. It was not possible to organise a replacement from the UK at this late stage,

although VM’s daughter OM was recommended to join as an alternative.

On arrival in Petropavlovsk it became clear that the university had failed to appoint two undergraduates

to join the group, despite repeated requests over the preceding six months. Since it was the end of the

university term and time was short we were unable to recruit any new members. We did however take a

group of six undergraduates from the university to participate in the initial field training course.

VY assisted with the initial organisation phase of the expedition but left afterwards to join another

expedition. He was kind enough to arrange a temporary replacement, MK, who was able to spend a

month with the group. Sadly VY was unwell in the latter part of the summer and was unable to rejoin us,

leaving us without specialist botanical support.

VM and OM left the expedition earlier than planned by mutual consent due to a failure to make a

satisfactory contribution to the fieldwork.

Given the presence of MK during the first month and FB in the latter phase, the effective number of

people working on the expedition team was five for the majority of the time. The substantial reduction

in the manpower of the expedition was largely responsible for the failure to complete ten forest plots as

had been originally planned.

Forest fires
In the ten years since ME’s last trip to the region, a large number of forest fires have substantially

reduced the cover of old-growth forests in the vicinity of Esso and Anavgai villages. Much else has been

degraded by logging, management or supplementary planting of non-native species (especially Scots

pine). This significantly delayed the start of fieldwork as a greater amount of time had to be dedicated to

exploratory treks to find potential study sites, and is also a factor in the failure to complete the intended

ten plots. The search for suitable forests also led us to leave Bystrinsky Nature Park and survey forests in

the Central Depression.
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Permit approval
Owing to the accident at the close of the expedition, there was insufficient time available to arrange the

necessary permits for export of plant material from Kamchatka. Although this was accomplished for the

soils, the herbarium specimens remain at the Institute of Geography in Petropavlovsk-Kamchatsky with

Dr Olga Chernyagina. It is likely that these will only be recovered on a subsequent visit to Kamchatka.
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Accident report
On the 5th September, KW was injured when a packhorse fell on her leg whilst crossing a river. She was

evacuated via helicopter to Esso and the following day to the regional capital Petropavlovsk. There were

no complications associated with the injury and she has made a full recovery.

Cause of accident
The group were accompanied by packhorses led by a hired Russian guide. We needed to cross the

Uxychan river, which we had done on foot four days previously. However, heavy rainfall had made this

unsafe, and we therefore opted to cross on horseback. This was accomplished successfully and we were

in the process of dismounting at the other side of the river. At this point, our guide decided to attempt

to lead the train of horses up a steep muddy bank. The first horse slipped and fell into the second, which

stumbled and fell on ME and KW, who were still in the river. Kim’s foot was still in the stirrup and she

was therefore unable to avoid the horse falling on her lower leg.

Timeline
Day 1

0945 Accident occured. Leg splinted in situ before casualty was lifted onto the riverbank and provided

with pain relief. Arrangements were made for her comfort.

1000 PLB (international distress beacon) activated. At the same time, the baggage was removed from

the packhorses, and these were despatched to the village ridden by our Russian guide and FB. A

large amount of cash was taken to pay for a helicopter flight. ME and TK prepared a landing site.

1600 Horses arrived in Esso and contact was made with helicopter station.

1800 Helicopter arrived and evacuation of all personnel and baggage was completed within 20

minutes.

1900 KW provided with preliminary medical care at clinic.

2000 First contact made by ME with insurers and University of Nottingham.

2100 KW released from clinic with leg in cast and taken to Institute of Geography for overnight rest.

Day 2

Efforts were made throughout the day by ME to organise an onward flight to Petropavlovsk-Kamchatsky

where KW could receive appropriate medical care. In the interim she was cared for by JW. A flight was

finally possible at 1600. On arrival KW was taken with JW by ambulance to the hospital where she

remained overnight.
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Day 3

KW released from hospital and taken to a local hotel where subsequent care was provided by JW and

ME until her departure. Her leg was in a half cast. The top part of this was later removed to allow

bending of the leg since there was no damage above the knee.

Day 6

The group was able to leave Russia on the scheduled flights, although KW, accompanied by JW, was

given new tickets in Business Class to allow her greater freedom of movement.

Medical reports
Initial inspections of the leg by ME and JW suggested there was a high probability of a break, although

there was no evidence of torsion and the leg was therefore splinted without traction. There was also no

evidence of cavitation within the damaged tissues, despite severe swelling and bruising. A preliminary X-

ray at the clinic in Esso was inconclusive, as were subsequent scans in Petropavlovsk-Kamchatsky and at

the Queens Medical Centre in Nottingham. The conflict among medical opinions suggests that the bone

damage was not serious, although the leg was incapable of bearing weight. Significant soft tissue

damage was caused by the crushing injury. KW has since made a full recovery.

Review of procedures
A full incident report has been prepared separately by the University of Nottingham Safety Office. Our

internal procedures for handling remote incidents have been reviewed and updated. The signal from the

distress beacon was initially detected by RAF Kinloss, who released inaccurate information to the media,

claiming to have co-ordinated a rescue mission. On 29th January 2009, Squadron Leader Barrie Neilson,

who co-ordinates aerial Search-and-Rescue missions within the UK, visited Nottingham to discuss this

particular case. As a result procedures at RAF Kinloss have also been reviewed with the aim of increasing

their efficacy and avoiding media involvement.
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Opportunities
 Following our field surveys, a recommendation was made that the Razdelny Valley be

nominated as a Special Preserve within Bystrinsky Nature Park. This is due to the valley

containing all major vegetation types of Central Kamchatka in a pristine state, whilst also being

relatively accessible from the village of Anavgai. It is hoped that future scientific visitors will be

directed to this region as an exemplum of Kamchatkan vegetation.

 In the second half of the expedition we were fortunate to be joined by Frederik Baumgarten, a

Swiss volunteer and bird enthusiast, who was able to augment the data collected in the plots

with bird observations. He also took a large number of high-quality photographs of the work of

the expedition.

 Due to difficulties in locating suitable plots in the vicinity of Esso, we were forced to consider an

area in the Central Depression outside Bystrinsky Nature Park. This allows an interesting

comparison to be made between montane and lowland forests, and also provides data on a

region which has been otherwise overlooked.

 The final five days in the field were spent on an exploratory trek to the west, locating a new

route through the central mountains and allowing the vegetative transition across the central

mountain range of Kamchatka to be documented. Additional botanical specimens were

collected, particularly around a large lake at 56°06’N, 158°06’E.

 The casualty evacuation to Petropavlovsk required a helicopter flight across a poorly-described

region of south-central Kamchatka. It was possible to observe the forests in some detail and a

potential area for a future expedition has been identified. This would be accessible by helicopter

within 45 minutes from Esso village.
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Administration

Finances

Summary of finances

Income
A total of £17,116 was raised to support the expedition (see below). Though income was less than

initially planned, this proved adequate given the reduction in the size and scope of the expedition

caused by the late withdrawal of one member. The majority donor to the expedition was the University

of Nottingham through its alumni donors programme. Further contributions were made by academic

funding bodies, charitable sponsors and the expedition participants.

Income source Amount (£)

University of Nottingham alumni fund 9816
British Ecological Society 3000
Royal Geographical Society 1000
Andrew Croft Memorial Trust 300
Durham fund 250
Member contributions 2000
Albert Reckitt Trust 750

Total 17116

Expenditure
The table below collates expenditure into broad categories for simplicity. A detailed break-down of the

costs of specific items can be provided on request.

The following are not represented in the table:

 Costs of identification and export of plant and insect samples

 Maintenance and replacement costs of equipment already owned by Dr Eichhorn

 Publication costs of academic papers (Open Access publication will be considered for papers

with potential high impact or of general importance)

All further costs have been met from general research funds held by Dr Eichhorn.
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Item Amount (£)

Flights 3154.00
Travel within UK 113.97
Visas 198.85
Fundraising activities 83.30
Team vaccinations 504.00

Equipment
(a) Camping 1020.58
(b) Navigation & maps 989.87
(c) Field kit 1311.62
(d) Surveying 126.87
(e) Laptop 442.00
(f) Botanical supplies 507.96
(g) Entomological supplies 212.20
(h) Emergency beacons 650.00
(i) Medical kit and training 1009.54
(j) Gifts for collaborators 120.28

Website 537.00

Expenditure in Russia
(a) Food and consumables 1720.90
(b) Transport (inc. Russian members) 1912.35
(c) Other equipment 85.54
(d) Social activities with collaborators 47.88
(e) Postage 87.52
(f) Permits 63.51
(g) Accommodation 1438.67
(h) Communication with UK 43.59

Post-expedition expenses
(a) Analysis of soils 528.00
(b) Specialist software 169.20
(c) References 47.00

Total 17126.20
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Accounts

The fieldwork budget was divided between three accounts:

 A research account held by the School of Biology, University of Nottingham. This was used for

the majority of equipment purchases and travel arrangements.

 A private bank account held by Dr Markus Eichhorn at the Royal Bank of Scotland. This was used

for informal payments and to allow ready access to capital from within Russia.

 A private bank account held by Dr Markus Eichhorn at the Raffeysensbank, Petropavlovsk-

Kamchatsky, Russia. This was used for emergency transfer of funds from the UK.

Both private accounts have now been closed with the remaining funds transferred to the university

account. Income and expenditure above are grouped across all accounts. Final expedition accounts were

formally closed in September 2009.

Cash

The Russian Federation permits the import of up to 2,000 USD per individual in cash. All UK participants

were therefore given this amount on departure (total 8,000 USD), which was converted into Russian

roubles on arrival (effective exchange rate 1 GBP = 43.86 RR). This provided all the capital required while

in the country.

Following the accident at the end of the expedition, an attempt was made to transfer 2000 GBP to the

Raffeysensbank account. This payment was not processed in time for it to be used in the field, and

hence the transfer was withdrawn and the money recovered (minus charges of 17 GBP).

Insurance

Bespoke insurance was provided by International SOS. Successful claims were made, and the costs
recouped, for the following:

 The flights for Samuel Kemp (due to late withdrawal)

 Medical treatment and evacuation costs for KW, including communication with the UK (total
cost 979.42 GBP)

These are not included in the budget above as the money was subsequently used for other costs after
the expedition. Some irretrievable costs were incurred as a result of equipment purchased for Samuel
Kemp. These are included above.
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Outcomes

Publications

Manuscripts in press

Eichhorn M.P. (2009). Protecting Bystrinsky Nature Park. Proceedings of the 10th International Scientific

Conference on Protection of Kamchatka's Biodiversity and Coastal Waters, November 17-18th 2009,

Petropavlovsk-Kamchatsky. In press.

Eichhorn M.P. (2009). Ten years of change in Bystrinsky Nature Park. Annals of the Vitus Bering Society,

in press.

Manuscripts in preparation

A large number of manuscripts are in preparation for publication in international, peer-reviewed

academic journals. Details and PDF copies will be published on the expedition website as they become

available. Open-access publication will be sought for papers with the potential for a high impact on

ecological research. Following publication, all data will be made freely available via the website.

Eichhorn M.P. Boreal forests of central Kamchatka: structure and composition.

Eichhorn M.P. Spatial complementarity and the co-existence of tree species.

Eichhorn M.P. Spatial structure of a Betula ermanii Cham. forest in Central Kamchatka.

Eichhorn M.P. Spatial structure of a young birch stand – predicting the future from the present.

Eichhorn M.P. Statistical comparison of spatial point patterns – a test using field data.

Eichhorn M.P. Determinants of boreal forest understorey composition.

Eichhorn M.P. The role of subcanopy Pinus pumila in Asiatic boreal forests.

Eichhorn M.P. Tree death and recruitment in the Kamchatkan boreal forest.

Specimens and data collected by MK and VM are being analysed independently for publication in

national scientific journals. The data collected by undergraduate researchers (KW, TK, JW, FB) were not

deemed of sufficient quality to merit publication.

Presentations
Preliminary results were presented at the Annual Meeting of the British Ecological Society in 2009 by

ME. The presentation was entitled ‘Spatial complementarity and the coexistence of species’.

Publicity
Prior to departure, ME featured on the Material World program on BBC Radio 4, as well as on local BBC

radio. Several local newspapers carried stories on the trip in both Nottingham and the home towns of

participating students.



29

Following Kim Warren’s accident, the expedition was featured in all major national media outlets,

including TV, radio and newspapers. We are aware of international coverage in USA and Spain. Sadly the

content of these reports were not under our control and a large number of inaccuracies were widely

promulgated. The expedition website had received over 6000 hits by the time we returned to the UK.

Since returning, ME has filmed a short piece for BBC local news, and KW has been interviewed by a

number of print and online publications. A series of short pieces before and after the expedition have

appeared on the award-winning Test Tube website (www.test-tube.org.uk).
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Conclusions
Overall the expedition has been successful in achieving its general objectives:

 Novel tests of ecological hypotheses were conducted in an ideal model system, contributing to

advances in our understanding of natural forest dynamics

 Students from both British and Russian universities were trained in ecological fieldwork

techniques

 Baseline information was collected on the composition of Kamchatkan forests, including data on

plants, insects, mammals and birds

 Regional conservation efforts have been assisted through the publication of explicit

management recommendations and the nomination of a Special Preserve

We hope that through forthcoming publications our work will draw attention to the valuable ecological

resources of Kamchatka and thereby inspire and inform future studies. It is also hoped that the

collaborations formed through this expedition will facilitate the development of a long-term research

programme, with mutual benefits for scientists from both countries and for conservation on the

peninsula.
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Links

Project website:

http://www.kamchatka2008.org.uk

Ecology research group, University of Nottingham:

http://ecology.nottingham.ac.uk

Information on Bystrinsky Nature Park:

http://www.unep-wcmc.org/sites/wh/kamchat.htm

Vitus Bering Kamchatka State University, Petropavlovsk-Kamchatsky (in both English and Russian):

http://www.kamgu.ru
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