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Introduction

This expedition is the first of three collaborative botanical collecting expedions that form part of the training programe Building Capacity for Plant Biodiversity Inventory and Conservation in Nepal, funded by the UK Government Darwin Initiative. This collaborative programme, involving RONAST, RBGE, DPR and TU-CDB, is aimed at strengthening the institutional base for plant biodiversity research in Nepal through staff training, gathering of new materials to incorporate into the collections, and provision of essential equipment and literature. The sixteen Darwin Scholars in the programme will attend all of the three in-country workshops, one of the three fieldwork training expeditions, and visit UK institutions during a study visit. Further details are available on the project website:
http://rbg-web2.rbge.org.uk/nepal/darwin
Objectives of the Expedition
Fieldwork Training - fieldwork training under expedition conditions in techniques for biodiversity assessement, inventory, specimens collection and data recording is a major aim of the expedition. Expedition participants have been specially chosen for the spread of knowledge they will bring to the team, and to maximse the development of field botany skills for all team members. Emphasis will be placed on quality rather than quanitiy for specimens gathered and data collected. 

Preserved Collections – collection of herbarium material primarily of flowering plants, but also of gymnosperms, ferns, bryophytes and fungi. The team aimed to gather a minimum of three sets of herbarium specimens for each collection, so that the collections will be represented in two Nepalese herbaria (KATH and TU-CDB) and Edinburgh (E). In general six sets of specimens were made so that material was also available for the National Park administration, and for use in the idenfication process. Special emphasis was placed on collecting high quality specimens and comprehensive field data. The top set of herbarium specimens, including all nomenclatural Type material, has be deposited in the National Herbarium (KATH). Silica gel dried leaf samples were taken for some specialist groups under study by the Nepalese expedition team members.

Living Collections - although the expedition was not run during the main seed producing season, some seed material was collected when available to demonstrate the techniques involved. Limited amounts of other kinds of living material, e.g. cuttings and plantlets, were also be collected to demonstrate the specialist methods needed for this more difficult material. In line with RBGE policy, all living material collected will only be used for non-commercial botanical research and education.
Logistics and Expedition Organisation
The original plan for the three training expeditions in the Darwin Initiative project was to journey to botanically less well known parts of Nepal: the midlands in the east, the central lowlands and the highlands in the west. Unfortunately the disruption to travel caused by the Maoist insurgency has worsened since these plans were put forward, and it is now not advisable to travel such remote areas. On the advice of HM Government of Nepal we decided to change the location of this first fieldwork from east Nepal to the Sagarmatha National Park in the highlands on the border of central and eastern Nepal. This area would be safe for us to work in, but the timing would be less favourable for the peak collecting season in this area (the dates of the expedition were set with lower altitudes in mind). Nevertheless, there are benefits to exploring these areas out of the normal season as you are more likely to discover new things and the focus was on quality not quantity.
The organisation for the trek itself, insurance cover and National Park entrance fees were very ably arranged by Nima and Neema Treks P. Ltd. We were very fortunate that Nima Norbu Sherpa himself joined us as our Sirdar. His great experience, skills and and contacts were indispensible in sorting out the many potential problems and difficulies that we encountered. In order to maintain flexibility of locations and to be independent of trek lodges, we opted to camp every night. So, with the extra equipment needed for the plant collections and work tent, we needed yaks as well as porters to transport all the baggage.
Permit applications

Formal permission from the Ministry of Forests and Soil Conservation is needed to undertake fieldwork in Nepal and additional special permission is needed from the National Park administration to undertake fieldwork and collecting in Sagarmatha National Park. These permissions were granted following a formal application through RONAST and the good offices and support from the Department of Plant Resources. DPR Director General, Dr. Uday Sharma was instrumental in paving the way for the granting of these permissions, and Dr. Keshab Rajbhandari and Mr. Rajesh Uprety worked hard in following the progress of the applications.
We were very pleased to meet up with the Park Warden of Sagarmatha National Park, Mr Gopal Bhattari, when we were camped at Namche Bazar. He was interested in our training activities and the records that we would be gathering, and we learnt alot about the conservation management of the National Park. Unfortunately, due to a delay in the communication reaching him from the National Park administration office in Kathmandu, Mr Bhattari only found out that we would be visiting a day before we arrived. He would have liked one of his staff to join us during our time in the National Park and so also benefit from the training, but all of his staff were already committed. We would like to return to the National Park again in the near future, and will certainly look to include one of his staff on this trip.
Equipment and Collecting Methods

Plant specimens were prepared by heat drying using aluminium corrugates, blotting paper and newspaper, supported on an aluminium drying frame with kerosene wick stoves supplying the heat. Detail of this method of specimen preparation is given in the ENEP 2001 expedition report (available on the internet at http://rbg-web2.rbge.org.uk/nepal/enep). Seed material was also collected and processed in the same way as on the 2001 expedition. GPS units were used to record accurate latitude, longitude and (with frequent calibration) altitude.
The main difference in techniques from the 2001 expedition was in the recording of data. For the first time on a trek-based expedition we took a laptop computer with us into the field and in the evening entered all the field data directly into a spreadsheet. Backups were taken every day onto CDrom, and no paper-based record was kept. This worked well and enabled us at the end of the expedition to give electronic copies of the spreadsheet to whoever requested it. A comprehensive photographic record was also compiled using digital cameras. These images were also downloaded onto the laptop every night, cross-referenced to the specimen collection numbers, and likewise backed up onto CDrom. 
The increase in use of battery operated equipment stimulated the use of another first on this expedition: a portable petrol generator. We took with us a small (13kg) Honda generator which was used for one or two hours in the evening to run the computer, recharge any batteries and provide some lighting in the work/dining tent. Apart from the difficulty in getting fuel (Nima had to make special arrangements for a helicopter to take a 20 litre jerry can of petrol to Lukla from Kathmandu as this could not be taken with us by plane) this was another successful innovation on this expedition.
Personnel

UK participants

Dr. Mark F. Watson, RBGE, Leader

Mr. Anthony G. Miller, RBGE

Mr. David G. Knott, RBGE

Nepali Participants

Dr. Keshab R. Rajbhandari, DPR, Co-leader, Darwin Coordinator
Mr. Bhaskar Adikhari, freelance botanist, Darwin Scholar
Mr. Kamal Maden, TU, Biratnagar PG Campus, Darwin Scholar
Ms. Vidya Manandhar, DPR, Darwin Scholar
Mr. Rajesh K. Uprety, DPR, Darwin Scholar
The sixth Nepalese member, Ms. Nirmala Pandey (DPR, Darwin Scholar), was unfortunately not able to join the group due to illness.

Trek Staff

Mr. Nima Norbu Sherpa, Sirdar

Mr. Jetta Tamang, Head Cook

Mr. Phul Man Shrestha, Deputy Head Cook

Mr. Tara Bahadar, Sherpa guide

Mr. Sukharam Tamang, Sherpa guide

Mr. Nima Tashi Tsangpo, Sherpa guide

Mr. Sandraman Tamang, Cook boy, server

Mr. Bhotu Shrestha, Cook boy

Mr. Kancha, Cook boy

Mr. Janak Tamang, Cook boy, stoves

11 Porters

8 Yaks and 3 Yak tenders

Health and Safety
Due consideration of health and safety issues are very important when undertaking fieldwork in remote areas. Some of the participants were experienced in working in remote areas at high elevation, but for others this would be an unknown. A month before the expedition a two-page briefing document was circulated to the expedition team, and two days before departure we gathered for a discussion to share experiences and answer questions. This included a briefing on the health and safety issues and personal responsibilities whilst on the expedition.

Separate travel insurance cover was provided for the Nepalese participants (RBGE staff were covered by their corporate insurance policy). First Aid kits were distributed and larger group medicine kits were taken. RBGE members brought with them a hired satellite phone for emergency use. This worked very well in Namche Bazar and beyond, but at lower altitudes no signal could be detected in the steep valleys.

As we would be travelling to high altitudes we expected to experience wide ranging climatic conditions. In order for the participants to be properly equipped with the appropriate clothing and footwear, an equipment allowance was provided to cover the purchase of the items needed. 
The team was well prepared for the effects of altitude, and were alert to the dangers of Acute Mountain Sickness (AMS). Three nights were spent around Namche Bazar (at about 4000m) to allow for acclimatization. Some team members experienced mild effects (headaches, sleeplessness) at higher altitudes, especially at Gokyo (nearly 5000m), but thankfully there were no persistent problems.
Finance

Funding for the expedition was provided by the Darwin Inititative project grant. This covers actual expenses and trek costs for all the team members whilst they are away from Kathmandu. Salaries are not included.

Itinerary (June and July 2004)

Mon 3rd
3pm RBGE botanists leave Edinburgh.

Tue 4th
5pm RBGE botanists arrive in Kathmandu.
Wed 5th
Kathmandu, meetings at RONAST and DPR, preparation of equipment.
Thu 6th
Kathmandu, Expedition Briefing Meeting at Tibet Guest House.
Fri 7th
Kathmandu, free day.
Sat. 8th
Expedition Day 1. Kathmandu, 6.30am depart Tibet Guest House, team meets at Kathmandu domestic airport at 07:30, arrived Lukla (2840m) mid-morning with time to arrange porters and yaks, and sort the equipment before lunch. Started walking at 1pm, Chheplung (3.45pm), camp at Ghat (5pm, 2490m), just below Nurning. Weather fair, sunny spells.

Sun. 9th 
Expedition Day 2. Ghat (left 8.30am), Phakding (11am, 2610m), lunch at Totkok (12.30pm, 2700m), camp at Monjo (4pm, 2810m). Heavy rain overnight, damp misty start with light rain, clearing by mid morning, generally fair with sunny spells. 

Mon. 10th
Expedition Day 3. Monjo (left 8.15am), National Park Entrance, Dudh Koshi/Bhote Koshi confluence (11am), camp at upper part of Namche Bazar (3pm, 3500m). Some rain overnight, clear early morning, hot sunny day.
Tue. 11th
Expedition Day 4. Namche Bazar (left 8.50am), National Park Headquarters, Phurte (3390m), camp at Thesiyo (3.15pm, 3490m). No rain overnight, clear and sunny all day.
Wed 12th
Expedition Day 5. Thesiyo (left 8.30am), Phurte, Syangboche (2pm, 3700m), camp at Khumjung (4.15pm, 3790m). No rain overnight, clear and sunny all day.
Thu 13th
Expedition Day 6. Khumjung (left 8.20am), high route to Mong La (11.45am, 3975m), camp at Phortse Tenga (2pm, 3600m). No rain overnight, clear and sunny all day.
Fri 14th 
Expedition Day 7. Phortse Tenga (left 8am), camp at Dole (3.30pm, 4050m). No rain overnight, a fine clear morning, sunny most of the day, damp and cold in the evening. 
Sat 15th
Expedition Day 8. Dole, rest day, Phule Khola valley. Little rain overnight, a cold, damp start to the day with low cloud on the hillsides, clearing to a bright sunny morning, clouding over mid-afternoon, a damp cold evening.
Sun 16th
Expedition Day 9. Dole (left 8.30am), Luza (10.30am, 4360m), camp at Machherma (12.30pm, 4400m). Cool but clear start to the day, becoming hot and sunny during the morning, good mountain views, cool and misty and rumblings of distant electric storms in the evening.
Mon 17th
Expedition Day 10. Machherma (left 7.45am), Phang (4480m), Longponba [first lake] (4710m), camp at Gokyo (1pm, 4790m). Low cloud, damp and cool in the early morning which persisted all day with intermittent light rain. 
Tue 18th
Expedition Day 11. Gokyo (left 9am), Longponba, lunch at Nya La (4400m), camp south of Nya La (2pm, 4250m). Frosty, clear early morning, good mountain views, sunny all day.
Wed 19th
Expedition Day 12. Nya La (left 8.15am), Thare (4300m), Thore (4390m), Kohanar (4048m), camp at upper part of Phortse village (2.30pm, 3930m). A clear morning, low cloud, thick mist and rain around noon, clearing late afternoon, damp and misty evening. 
Thu 20th
Expedition Day 13. Phortse (left 8.30am), Changme, Pangboche (11am, 3930m), camp at Yaral (Yaren) (3pm, 3950m) on south side of Imja Khola. Keshab Rajbhandari returned back to Kathamandu. Rain overnight, low cloud, thick mist and rain all morning, becoming heavier around noon, easing mid afternoon, a cold and damp evening.
Fri 21st
Expedition Day 14. Yaral, rest day. Thick cloud and mist first thing, rain held off in the morning, but closed in and it rained steadily all afternoon from noon. Rain eased off in the evening, thick mist, cold and damp.
Sat 22nd
Expedition Day 15. Yaral (left 8.30am), high path (above Deboche), camp at Tengboche (3pm, 3860m). Clear first thing, good mountain views, cloud builds up from down in the valley from 5.30am soon shrouding the hillside with mist. Generally misty all day, thickening and raining in the afternoon.
Sun 23rd
Expedition Day 16. Tengboche (left 8am), Phunki Tenga (12 noon, lunch, 3310m), Sanasa, Kyangjuma, camp at Namche Bazar (2.30pm, 3500m). Misty start to the day, light rain clearing mid-morning with sunny spells for most of the day. Low cloud and mist again at dusk. 
Mon 24th
Expedition Day 17. Namche Bazar (left 9am),  Jorsale (2740m), National Park exit, Monjo (2840m), camp at Toktok (2.30p, 2700m). A clear start to the day with fine moutain views, hot and sunny for most of the rest of the day.
Tue 25th
Expedition Day 18. Toktok (left 8.30am), Phakding (2610m), Nurning (2492m), camp at Lukla (4pm, 2840m). Heavy rain during the night, some mist first thing, soon clearing to sunny spells.
Wed 26th
Expedition Day 19. Lukla flight to Kathmandu (depart 9.15am). Clear at first then mist rising up from the lower valleys during breakfast which partially cleared later.
Thu 27th
Kathmandu, rest and meetings (RONAST) day.

Fri 28th
Kathmandu, group specimen set preparation at Tibet Guest House.

Sat 29th
Kathmandu, field data collation and specimen curation.

Sun 30th
Kathmandu, rest day.

Mon 31st
Kathmandu, meetings (DPR, RONAST), finalise export permits.

Tue 1st 
Kathmandu, packing, 6pm RBGE botanists leave Kathmandu.
Wed 2nd 
12 noon, RBGE botanists return to Edinburgh.
Results

Although the timing of the expedition was generally earlier (about 4 to 6 weeks) than one would normally plan for visiting such high elevation habitats, this did not unduly affect the outcomes of the expedition. Certainly fewer plants were in a suitable condition (either in flower or fruit) to collect, and so the numbers of specimens collected was lower than originally planned. However, as the primary purpose of the expedition was to provide field training for Nepali botanists, this had the benefit that more time could be spent taking care to gather excellent field notes and high quality plant material, and different methods of data collection could be tried and tested. 

The most tangible results of the expedition are the plant collections made and data recorded (see Appendix 1 and 2 for a summary). In total 368 gatherings were made, of which 228 were represented by one or more herbarium specimens. Good quality herbarium specimens with full label data were a primary purpose of this training expedition, and so all the collections made had accurate location (latitude and longitude) recoded from GPS receiver units, altitude, aspect, vegetation type, associated species, abundance and conservation notes, in addition to notes on plant form, flower colour, unique collector number and provisional plant name. High quality specimens also require the collection of sufficient representative material for all the sets. The team took care to collect in sets of six, with the following intended distribution:

First (top) set:
DPR, National Herbarium (KATH)

Second set:
RBGE (E)

Third set:
TU-CDB (TUCH)

Forth set:
National Park Bureau

Fifth and sixth sets:
for identification, including specimens sent as gifts for determination by international experts for difficult groups.

Sufficient material was not always present, and where fewer than six specimens were collected this is indicated in Appendix 1 and 2. After the expedition the specimens were divided into the sets and those destined for Nepal were handed to the respective organisations before RBGE participants departed.

Some material was prepared in spirit, and one of the Nepalese botanists (Bhaskar Adhikari) in a special study of the high altitude willows (Salix spp.) collected some 20 leaf samples in silica gel for later DNA analysis. 

75 collections of seed were made to be grown at RBGE for taxonomic research and education purposes. It is planned to plant these materials in public display areas with interpretive material to highlight Nepal and its plants.

Digital photography has brought new opportunities to field botany, and on this expedition many hundreds of digital photographs were taken of habitats, plants and fine detail of diagnostic parts of plants. These were downloaded onto the laptop computer each evening and backed up onto CDrom. A selection of the best pictures was distributed to participants and interested parties at the end of the expedition. The images will be used to help in identification of the plant material, add value to the collections, and, once labelled and curated, be used in documentation and other publications. 

Great effort was made to record the occurrence of readily identifiable, common species. These widespread plants (e.g. dominant trees and shrubs) are often under-collected and so under-represented in herbaria. Having authoritative field records for these plants provides more accurate information for plotting distributions and analysing habitats. In total nearly 500 field records were logged during the expedition (see Appendix 1 and 2).

All data for the plant specimens and field records was recorded in the field using a laptop computer and spreadsheet programme. Copies of the raw data file were provided with the sets of herbarium collections and free to those who wished to have it. This spreadsheet will be used to generate the complete labels for the herbarium specimens after the identification process. The identification of the plant specimens collected is an ongoing process which has just started. The plant names given in Appendix 1 and 2 are provisional names assigned in the field, and will be replaced or confirmed in the following months. Once identification is complete, the final specimen labels will be generated and sent to the holders of the Nepalese sets of herbarium specimens.

Ecological notes on Vegetation types encountered
Lukla to Monjo (2840 - 2490 - 2840m)
The trail runs along the generally west-facing slopes of the Dudh Koshi valley with mixed deciduous forest (Quercus semecarpifolia, Juniperus recurva, Rhododendron arboretum, Tsuga dumosa). The natural vegetation is highly modified (e.g. some planted Pinus wallichiana), heavily grazed and denuded by villagers for subsistence agriculture and by those servicing tourism. Associated shrubs include Berberis nepalensis, Corylus ferox, Jaminum humile, Leucoseptrum cannus, Lyonia ovalifolia, Rhododendron triflorum, Ribes spp., Rubus paniculatus, R. nivale, Vaccinium retusum, Viburnum cordifolium, V. erubescens, and Zanthoxylum spp. The leathery, greenish white or purplish petals of the pendulous flowers of Holboellia latifolia were often encountered. This is an interesting climber with edible fruits, whose stems are used for rope making. Along the trail we had our first sights of Primula denticulata, a plant that would stay with us as we travelled high above the tree line, gradually getting reduced in stature in the harsher conditions. The diminutive Gentiana pedicellata was common along the path sides. Disturbed areas had Arisaema spp., Euphorbia wallichii and Pteridium aqualinum. The trail passes through small villages surrounded by fields cultivating a diverse range of crops: potatoes are very common, barley, wheat, scallions (Allium sp.), rape seed, cabbages, spinach, pok choi, peas, climbing beans, herbs such as coriander, small apple orchards, and occasional almond and walnut trees.

Monjo to Namche Bazar (2840 – 2740 – 3440m)
Inside the entrance to the National Park there is a steep north-south gorge with semi-evergreen trees and shrubs with Pinus wallichiana above. Common plants include: Quercus semecarpifolia, Rhododendron arboreum, Daphne bholua, Pieris formosa, Rosa sericea, Zanthoxylon spp., Berberis spp., Ribes spp., Deutzia sp., Acer ?sikkimensis and Sambucus adnata. Occasional trees of Sorbus hedlandii and Prunus cerasoides were seen, often close to habitation.  Close to the Dudh Koshi the valley is dominated by Pinus wallichiana forest with scattered Tsuga dumosa, willows (Salix sp.) can be found growing amongst the rocks and boulders near the water.

On the south-west to north-west facing slopes leading up to Namche Bazar the Pinus is joined from about 3300m by increasing numbers of Abies spectabilis, under which Thermopsis barbata and a dwarf blue Iris (?kemaonensis) were recorded, along with Berberis angulosum, Rhododendron arboreum, R. lepidotum, Piptanthus nepalensis, Pieris formosa and Clematis montana. Although more trees survive in this area, the undergrowth is subject to grazing.
Namche Bazar (3440m), Thesiyo (4390m) and Khumjung (3790m)

The vegetation around Namche Bazar is very degraded with lopping of trees and heavy grazing. The Park Headquarters compound is protected from grazing and has been planted (18 years previously by the Hillary Trust) with Abies spectabilis and Pinus wallichiana. The Pinus is not growing well, probably due to the high elevation. The ground flora is rich with abundant annual gentians (Gentiana prolata and G. capitata), Primula denticulata, Thalictrum alpinum, Euphorbia stracheyi, Sibbaldia sp., Thermopsis barbata and Gueldenstaedtia himalaica. Shrubs include Juniperus recurva, Rhododendron lepidotum, Cotoneaster microphyllus and Berberis sp. Similar vegetation was encountered on the hillsides surrounding Namche Bazar, but greatly disturbed and degraded. 
The route to Thesiyo takes you onto more north-facing slopes which are noticeably more moist. Here there is well developed Betula utilis forest with Rhododendrons (R. arboreum, R. wallichii, R. campylocarpum and R. barbatum), Acer sikkimensis and Acer sp., Prunus rufa, Berberis spp., Ribes spp., and Piptanthus nepalensis. The pasture on the hillsides and Thesebu Khola valley bottom is rich in herbs, but rather heavily grazed. Unpalatable plants, such as Primula denticulata, thrive here and was abundant in full flower. Recent attempts at planting the pasture with Juniperus plantlets has apparently failed. This area is clearly rich in plant diversity and would be well worth a visit later in the season. The route to Syangboche leads through spectacular Abies spectabilis forest with sparse ground cover. Occasional flowering spikes of Ainsliaea were seen along with clumps of Ephedra gerardiana. The tree line is about 4000m, above which Juniperus recurva  continues in shrub form with scattered dwarf Rhododendron scrub.
On the north-facing slopes leading down into Khumjung the increased moisture is apparent in more luxuriant vegetation. Dwarf Rhododendrons are abundant (R. setosum, R. anthopogon) interspersed with taller species (R. wallichii and occasional R. hodgesoni). Primula rotundifolia occurs in damp shaded areas under boulders. Travelling northeast from Khumjung the south- and southeast-facing slopes are drier with dwarf rhododendrons, small Junipers (Juniperus indica) and the prostrate, rock-hugging Cotoneaster microphyllus. Trees are occasionally found in gullies. In this region slopes with a south-facing aspect are often burnt to limit scrub and tree regeneration and so improved grazing. Interesting plants recorded include Corydalis chaerophylla, Gentiana prolata, Polygonatum hookeri, Rosa macrocarpa, Thesium ?emodi and several Berberis spp.. 
Phortse Tenga (3600m) and Dole (4050m)
The northeast- and east-facing hillsides around Phortse Tenga were moist and have good coverage of mixed broadleaf woodland with Abies spectabilis. Fine trees of Betula utilis were seen along with Rhododendron wallichii, R. campylocarpum, R. lepidotum and Juniperus recurva and J. indicum. Rhododendron wallichii was very variable with the underside of the leaves having patchy to no indumentum, and flowers ranging from pure white to pinkish white and variously spotted: it is debatable how distinct some of these plants are from R. campanulatum. The ground flora was rich in diversity, including Primula rotundifolia, P. capitata, Aster himalaicus and a minute Myosotis, but much of this was too early in the year to collect. Riverine forest along the Dudh Koshi was dominated by Betula utilis and contained Hipphophae tibetana and interesting populations of Salix with at least three species and their hybrids. These were growing on stable rocky banks above the river, but when the river is in spate they would probably be washed away. 
Tree line is about 4000m, and the forest gives way to dwarf Rhododendron (R. setosum, R. lepidotum and R. anthopogon), Lonicera spp. and small Junipers. Where there is water, such as the Phule Khola river valley at Dole, the vegetation is lush and very diverse with a rich herb layer. Primulas are abundant (e.g. P. capitata, P. denticulata, P. macrophylla and P. sikkimensis) and other classic high Himalayan plants are well represented: Meconopsis (M. paniculata and M. simplicifolia), Rhododendron nivale, Myricaria rosea, Cortia depressa, Gueldenstaedtia himalaica and Cassiope fastigiata. An unusual Potomogeton was collected in a slow-flowing muddy stream. Ephedra gerardiana was abundant on the drier south-facing slopes above the valley floor. These areas are grazed. To record the greatest diversity of plants in flower it would be better to return later in the season (about 6 to 8 weeks later).
Machherma (4400m) and Gokyo (4790m)
Alpine turf replaces the scrubland at about 4450m, the sort turf is rich in Kobresia spp. and dwarf alpine herbs, e.g. the tiny Primula minutissimum. At Machherma, the side valley of the Machherma Khola was similar to that of the Phule Khola at Dole, with running water, wet flushes and lush vegetation on the valley floor and north-facing slopes (the south-facing slopes were drier and more sparsely vegetated). New notable plants found include Chesnya nubigena, Primula ?concinna, several species of Ranunculus in the wet flushes, Salix sikkimensis and Salix prostrata.
The route to Gokyo takes you into a spectacular glaciated landscape with high alpine vegetation zone of rock cliffs, moraines, screes, boulder fields and scattered patches of alpine turf usually on steep slopes. Dwarf rhododendron scrubland persists with a higher proportion of R. anthopogon. Cushion-forming species of Saxifraga, Androsace and Arenaria were collected from cliff ledges. The ice-cold lakes are nutrient poor and support little in the way of higher plant life. Non-flowering plants of Ranunculus Section Batrachyium were seen but not collected. The biennial (or short-lived monocarpic perennial) Cortia depressa was abundent in the Kobresia turf, its closely adpressed rosette of leaves avoiding the severe effects of grazing animals. Other notable plants include Meconopis horridula and fine specimens of Rhododendron nivale.
Nya La (4400m) and Phortse (3930m) 

The west-facing side of the Dudh Koshi valley is drier and less rich than the east-facing side. The slopes are covered in the same dwarf scrubland seen on the route north east of Khumjung (see above). Riverine areas have pockets of tall shrub vegetation with Lonicera spp., Berberis spp, Hippophae tibetana, Salix spp., Spirea sp. and Selinum wallichianum.  In Phortse village Lancia tibetica was collected along the path margins between the walled fields newly planted with potatoes awaiting the rains of the monsoon. Beyond Phortse the hillside becomes more south-facing. The vegetation is again the same dwarf Rhododendron scrub, with small junipers (Juniperus recurva and J. indica), Cotoneaster microphyllus and Cassiope fastigiata. Again we recorded Thermopsis barbata, Polygonatum hookeri and the dwarf Iris ?kemaonensis. In gullies pockets of Betula utilis woodland can develop with taller Rhododedrons (R. wallichii and R. campylocarpum), Salix spp., Rosa macrophylla, Clematis montana, Lonicera spp., Berberis spp.

Yarel (3950), Tengboche (3860m) and Phunki Tenga (3250m

The south side of the Imja Khola is a steep, forested northwest-facing hillside. Down by the river, and along the watercourses in the side valleys, riverine forest is developed with Betula utilis and Salix spp. with Rhododendron arboreum and R. wallichii. On the slopes the mixed woodland includes Abies specabilis, Betula utilis, Rhodendron wallichii and R. campylocarpum. Dwarf rhododendron scrub (R. anthopogon, R. setosum, R. lepidotum) is found in open areas, with occasional pasture with abundant Primula deniticulata. Grazing pressures from yaks and hybrid yaks are high. In the forest notable plants include Boschniakia himalaica, Picrorhiza scrophulariflora, Ribes (two spp.), Megacodon stylophorus, Meconopsis simplicifolia, Sorbus himalaica and a filmy fern.
The forest is used as a source for firewood by the local villagers, and whilst we were in the area there was intense activity in wood gathering. Deadwood is collected, but the 50 to 70 kg baskets people were carrying largely contained pieces of living Rhododendron (each person usually makes two trips per day, and each household is restricted to 2 people collecting). Wood sections of living Rhododendron are taken from the base of large branches. To do this two cuts are made in the upper side of the rhododendron branches about 50 to 70cm apart, to a depth of about a third to a half of the branch width. The section of wood between these is then removed by splitting the branch with a side cut. In moderation, the harvesting of rhododendron wood in this way appears that it could be a sustainable practice as trees from previous year’s cutting were still growing. The collecting and cutting of wood in this area is under review and regulation by the Sagarmatha National Park Office. Two years ago there were no restrictions, and this year wood gathering is restricted to four weeks each year: two weeks in May and two in December. This may be limited still further in future years.
On the southwest-facing slope between Tengboche and Phunki Tenga the forest is more degraded (particularly around Tengboche), and rather drier. Rhododendron arboreum (subsp. cinnamomum) is the dominant in the upper reaches, with Abies spectabilis and Betula utilis increasing on the way down. Associated species include Lyonia ovalifolia, Pieris formosa, Pteridium aqualinum, Sorbus cuspidata, Euphorbia wallichii, Salvia hians, Microglossa albescens, Gentiana prolata, Juniperus recurva, and Jasminum humile. Several species of Berberis were collected, along with Clematis montana, Rosa sericea, Cotoneaster microphyllus and Aconogonum molle. Pinus wallichiana occurs at lower altitudes towards Phunki Tenga, along with Quercus semecarpifolia, Rhododendron arborum (occasional R. barbatum), Monotropa hypopythis and an Ilex sp. 
The route back to Namche Bazar, along the generally south-facing slopes, is predominantly greatly degraded and disturbed Pinus wallichiana forest. Some pockets of mixed broadleaf (Quercus semecarpifolia, Betula utilis) and Abies spectabilis can be found in moister areas. Associated species include Lyonia ovalifolia, Pieris formosa, Pteridium aqualinum, Euphorbia wallichii, Microglossa albescens, Cotoneaster microphyllum, Prunus rufa, Vincetoxicum sp., Clematis vernayi. 
A Personal Account Of The Botanical Expedition To Sagarmatha National Park

by Bhaskar Adhikari

Day 1) 8 May 2004: Kathmandu - Lukla - Chaurikharka Ghat

We reached Lukla at 10.20am. This botanical expedition was very exciting for me because this was my first trip in the higher altitudes, and a great learning opportunity to work with national as well as international experts. After lunch we started on the first leg of our collection trek, towards Namche Bazar. The first plant we collected was the yellow-flowered Rhododendron triflorum, close to Lukla at an elevation of 2830m. The most interesting and handsome plant we collected today was the fragrant, large white-flowers of Rhododendron lindleyi in Thadakoshi at 2620m. It was about 7pm when we finally reached our campsite at Chaurikharka Ghat where our Sirdar Nima had already made necessary arrangements for staying the night. After taking a rest we started pressing the plant collections. Dr. Mark Watson and Dr. Keshab Rajbhandari gave us important tips about pressing, and how to make good specimens. Mark set up a drying frame and heaters and we placed all the specimens for drying. From then on I was put in charge of tending the kerosene wick stoves and setting them up. After dinner, we went to bed. This was the first time for me to sleep in a camp, my tent partner was Kamal Maden. It rained during the night, and I was afraid about getting wet because I didn’t know how good the tent would be. In the end it was fine.
Day 2) 9 May 2004: Chaurikharka Ghat - Monjo 

After sorting the specimens and having breakfast, we started our trek towards Namche at 8.30am. We passed by many species of Rubus and Rosa, which we collected when either in flower of fruit. When we were collecting a Ribes, one of our pack Jokyo (Yak/Cow hybrid) pushed Mark Watson over onto a rock. Fortunately he was only stunned with a scraped cheek, but his digital camera was badly damaged in the accident. It was a great chance for me to collect Paris polyphylla (Satuwa in Nepali), a highly rated medicinal plant about which I had heard a lot. We also enjoyed the collection of Diosporum cantoniense in Phakding. Our lunch was setup in Toktok at 12.45. After lunch a climbing vine attracted our attention. This was an Aristolochia with dark purple flowers that smelt of rotten meat. Mark demonstrated the entomophilous type of pollination in Aristolochia by cutting the flower in half and releasing all the flies in the corolla tube. We reached Monjo by 4 pm. After our now regular routine of pressing, setting of drying frame and placing of herbarium specimens in the drying frame, we went to our tents. 
Day 3) 10 May 2004: Monjo - Namche Bazar
In the morning, just before the breakfast, a group of us were sitting on a wooden bench, enjoying the sunrise over the mountains. Suddenly the bench collapsed and we fell to the ground. Thankfully we were all unhurt apart from a few spilt cups of tea, a delightful event that caused much amusement. At the entry point of Sagarmatha National Park, we collected a tall Acer sikkimensis. On the way to Namche, we passing by many hotels waiting to welcome tourist: this is a favourite route for trekkers.  In Jorsale, we collected a fine Sorbus in a forest dominated by Pinus wallichiana. After crossing the Dudh Koshi on a makeshift wooden cantilever bridge, we stopped at the riverside to study the Salix trees. It was here that I started to form my interest in this dioecious genus, and I would study many populations during this expedition. I made a special collection of silica gel dried leaf material of all the Salix we encountered (male and female trees) and hope to use this in a future DNA study. In the upper belt there were Abies spectabilis, Tsuga dumosa and some Quercus. We collected the beautiful dark purple-flowered herb Thermopsis barbata at altitude of about 3270m. Just before Namche Bazar, Mark demonstrated the pollination mechanism in the Composite Ainsliaea. We reached Namche by 3pm. Today we had a lot of walking, much of it uphill in the hot sun, and so we were very tired.
Day 4) 11 May 2004: Namche Bazar - Thesiyo

The morning was very exciting because of the beautiful, clear mountain scenery. We went to the headquarters of SNP where we enjoyed the exhibition centre, and from the viewing gallery we caught our first glimpse of Mount Everest (Sagarmatha), the highest peak in the world. In the SNP office grounds we collected several plants, such as the deep rooted Euphorbia stracheyi, Rhododendron lepidotum, Thalictrum alpinum, and Gentiana prolata. We also collected a beautiful Abies spectabilis with both male and female cones. Near Thesiyo, at an altitude of 3400m, the west-facing slopes were dominated by lush Rhododendron and Betula forest, and today we had good collections. The camp was setup near a river in Thesiyo.
Day 5) 12 May 2004: Thesiyo - Khumjung

The expedition group was divided into two teams, one led by Keshab, and another by Mark. Near Thesiyo, in the gulleys above the river, species diversity was found to be high and we studied the vegetation and collected Arenaria, Gerbera, Ribes etc. Just near by Khumjung there was a handsome small tree of Rhododendron hodgsonii, only a single tree found by Kamal Maden. The vegetation was dominated by Rhododendron wallichii, Abies spectabilis, Betula utilis etc. In the same area, at an altitude of 3800m, there were many plants of the dwarf Rhododendron setosum.
Day 6) 13 May 2004: Khumjung - Phortse Tenga
In the morning, weather was so clear and we again enjoyed the scenery of beautiful mountains covered with snow. Mark, Anthony Miller and David Knott had risen early and were already at the top of hill to capture the scene on their cameras. After breakfast, we moved toward Phortse Tenga. Near Khumjung, we collected different species of Berberis. It was interesting and impressive when Anthony cut the section of ovary of tiny unknown herb and by looking at the ovary deduced that this was a Thesium. Above 3800m the area was dominated by low growing Cotoneaster microphyllus, Rhododendron setosum, Juniperus indica in east facing slope. On the SE facing slopes, we collected Corydalis chaerophylla, other dominant species include Elsholtzia, Lonicera and Rhododedron wallichii.  We also collected Cassiope fastigiata, an unusual dwarf shrub belonging to family Ericaceae, but looking like gymnosperm. On the riverside in Phortse Tenga, there was Myricaria rosea and Hippophae sp. Anthony went along the riverside examining and collecting many species of Salix. He found an interesting plant with catkins having both male and female flowers (they should be all of one sex), and presumed this was a hybrid. In the evening I was feeling ill and suffering from a headache.
Day 7) 14 May 2004: Phortse Tenga - Dole 

In the morning Mark, Anthony, David and I went back along the riverside to study the Salix population that Anthony had discovered yesterday. We spent about two hours there looking at every tree. Mark explained the floral structure in Salix, which was interesting for me. David looked at the Rhododendrons, and tried to find evidence for possible of hybridization between R. arboreum and R. wallichii. On the way to Dole, on the NE facing slope, the vegetation was found to be dominated by R. wallichii and Betula utilis with some scattered Abies spectabilis. We collected different species of Lonicera on the way. This was one of the more difficult days for me to keep up as I was not feeling very well and the path was steep. 
Day 8) 15 May 2004: Rest day at Dole

In the morning some of us were engaged in domestic chores washing our clothes, and a few elected to take a collecting trip. Kamal Maden and I, with Keshab, walked along the riverside. That was the great chance for us to add some names of new plants in our memory. We collected Chrysosplenium, Primula macrophylla, Rhododendron anthopogon, a different Potentilla, Anaphilis, Meconopsis, Astragalus, Corydalis, Kobresia and Poa. 
Day 9) 16 May 2004: Dole - Machherma

A cold, damp, misty start to the day, Mrs Vidya Manandhar’s incense sticks perfuming the air around camp. We started walking up the hills at 8.30am from Dole. Initially we had planed to stay at Luza but we reached Luza early due to the lack of material to collect, so we decided to move on. There were fine views of the mountains this morning and Anthony took photographs of each of us with the snowy peaks in the background. In between Machherma and Luza, there was Juniperus indica, Berberis, and Cassiope dominant in areas. We collected Berberis mucrifolia, at an altitude of 4300m. Luza, a beautiful, small side valley located in 4350m, is covered with Juniperus indica and Berberis sp. Near Machherma, we collected spiny Chesneya nubigena, a beautiful pink-flowered herb. In Machherma, along the riverside, in moist of the areas many species of Ranunculus were collected. In that area, I got chance to see for the first time the highest altitude Rhododendron, the dwarf purple-pink flowered R. nivale. On both sides of the river there were different species of Lonicera and a few groves of a different Salix. 
Day 10) 17 May 2004: Machherma - Gokyo

We left Machherna just before 8am. Initially I felt uneasy and fearful of altitude sickness, but later I was fine. We made very few collections today because of the low cloud and cold damp weather. We reached Gokyo at 1pm. Anthony and David had headaches caused by the high altitude (nearly 5000m) and took rest in the Lodge. Kamal Maden went collecting with one our Sherpa guides and collected few plants. Keshab was also felling unwell with a head cold, but he was still able to demonstrate the difference between Kobresia and Carex, which was very useful for us in identification. We took rest in warm room inside the lodge and by the evening, we had all recovered from the day’s exertions. 
Day 11) 18 May 2004: Gokyo - Nya La

In the morning, before sunrise, we climbed up the high lateral moraine of Ngozumpa Glacier to see the beautiful snow mountains around Gokyo and look down on Dudh Pokhari. We spent about two hours enjoying the beautiful views and listening to the crashing ice falls resounding around the huge glacier. After breakfast we started our return journey towards Nya La. This was the highest point on the expedition, and we had a group photograph to mark the event. On the way back we collected Astragalus, Saxifraga, a different species of Lonicera, Rhodiola etc. Near Nya La the riverside vegetation was dominated by Salix, Berberis and Lonicera spp.
Day 12) 19 May 2004: Nya La - Phortse

The vegetation was found not to be very rich on the way to Phortse. On the west facing rocky ridges, Cassiope fastigiata is dominant.  It also started to rain, and we walked fast to reach our camp. So, we had fewer collections as compared to previous days. However, we found a different Salix sp., and altogether I collected male and female pairs of four different willows today. Nima collected Lancea tibetica for us in the small paths between the village fields at Phortse. After reaching the camp we took hot coffee in a local house and then started preparing the collections and pressing. Kamal Maden suffered from headache and went for an early rest. Due to the rain and the cold, it was difficult for us to move.
Day 13) 20 May 2004: Phortse - Pangboche - Yaral 
Sadly Keshab had to leave us today, as he had to return early to Kathmandu for family commitments. After taking breakfast and saying farewell to Keshab, we started off at 8.30am. Due to the rain it was difficult to walk and collect, and as the vegetation was limited on these slopes there were no new collections on the way as all the plants available there were already collected. The west-facing slope is dominated by Cassiope fastigiata and Rhododendron lepidotum with few Juniperus plants. Vidya collected an unusual jelly-like orange fungus growing on the Juniperus. A few pteridophytes were also collected on the way. It was raining heavily as our camp was set up just opposite Pangboche on the south side of river. On the riverside we collected some more Salix, and Anthony demonstrated how to observe the texture of the wood (characteristic in the identification of European species) by removing bark. 
Day 14) 21 May 2004: Rest Day at Yaral
In the morning the weather briefly cleared and we again enjoyed the beautiful mountain views. Mark, Anthony and David were busy washing clothes. Mr. Rajesh Uprety, Vidya, Kamal and myself went on a collecting trip. For Vidya it proved difficult to walk on the steep slippery ground in the moist forest so she returned with Rajesh. Kamal and myself carried on up the hillside collecting. The northwest-facing slope just opposite of Pangboche Village is covered with Rhododendron spp, the main species are R. wallichii, R. campylocarpum and R. anthopogon. Moist, humus-rich ground surface is covered with mosses. Abies and Betula forest were recorded up to 4000m. Rain had arrived mid morning and stayed with us all day. Back at camp we spent time in the work tent sorting through our records, catching up with our notes, discussing many topics and enjoying jokes. Rajesh gave us a very interesting introduction into palmistry. 
Day 15) 22 May 2004: Pangboche - Tengboche

After breakfast, as usual, we started at 8am towards Tengboche. The NE facing forest on the way includes different species of Ribes, Betula utilis, Juniperus recurva, Rhododedron wallichii and R. camplyocarpum, Abies spectabilis and few Acer sp. After reaching Tengboche we looked around the monastery and visitor centre and took rest. Again the weather was low cloud and rain, so we didn’t get chance to see the famous mountain view from here.
Day 16) 23 May 2004: Tengboche - Namche Bazar
The 16th day of the expedition was a long walk. In between Sanasa and Tengboche, several different species of Lonicera and Berberis were collected. On the SW facing slope, at an altitude of about 3700m, the forest is dominated by the Abies, Juniperus and Rhododendron. Just above Phunki Tenga, I found the old flowering spikes of the saprophytic Boschniakia growing on the roots of Rhododendron arboreum. We took some rest and tea at Phunki Tenga. Mark, David and Anthony moved fast, Kamal and myself followed behind with one of our Sherpa guides. On the way we collected Androsace, Vincetoxicum, Clematis, Rhodendron lepidotum. We had a good discussion with Mr Gorpal Bhattari, Warden of Sagarmatha National Park, in the evening.
Day 17) 24 May 2004: Namche Bazar - Toktok

From Namche we returned to Lukla by the same route. Near Bhotekoshi Khola, in moist damp places around a waterfall, Cardamine, Galium and Viola were collected. Kamal followed behind with one Sherpa guide and collected many species such as Salix, Deutzia, and Lycesteria. We felt somewhat relieved to be at the lower altitude of 2750m and in warmer climates.
Day 18) 25 May 2004: Toktok - Lukla

We started at 8.30am.  Near camp we collected a Deutzia and Philadelphus. Quercus semecarpifolia and Pinus wallichiana forest is dominant near Phakding. In between Ghat and Lukla, on SW slopes, Pinus wallichiana, Abies spectabilis and Rhododendron arboreum were recorded. We were very pleased to see a beautiful Rhododendron in between Ghat and Lukla (Rhododendron dalhousiae). After reaching Lukla we made phone calls to friends and family in Kathmandu to tell them about our safe arrival. In the evening we heard the disturbing news that a plane of Yeti Airlines had crashed today in the bad weather and low cloud on its approach into Lukla. Initially we had planned to spend one day in Lukla, but later we decided take the first safe opportunity to return back to Kathmandu and avoid being stranded if the weather deteriorated further. We were busy in the evening packing equipment and pressing all the plants collected that day. After finishing we enjoyed our dinner with beer and sweet cake. 
Our return tickets were for the 27th, but Nima did some skilful negotiating and arranged for us to have tickets today. However, as it was not possible to get tickets on the same plane, firstly Mark, David, Anthony, Rajesh and Vidya left for Kathmandu taking the valuable plant specimens with them. Kamal and I looked around Lukla in the morning, took a later plane and arrived Kathmandu around 12.00. We were all delighted to have got back safely to Kathmandu and not to have been stuck in Lukla.
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