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	Project title
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	Applicant’s name
	Mr Aaron Curtis
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	Robinson College, Grange Road, Cambridge CB3 9AN

	Day Phone
	07913321781

	Home Phone
	

	Email
	ac511@cam.ac.uk

	BCRA m’ship no.
	05362


Summary of Project

(Please write a couple of sentences here (about 50 words) and an extended outline of the project (up to 1000 words) on the next page.

	The Cambridge Austrian Cave Science Expedition 2007 will carry out three scientific investigations in the caves of the Loser Plateau, Austria. Microclimatic sensors will be deployed to produce a dataset which will serve as a basis for a dissertation on cave microclimates well as supporting information for a project on an improved radon detection technique and a paper on stress physiology in cavers.


Previous BCRA grant aid (if any) and any resulting publications

	The Ghar Parau foundation and Alex Pitcher grants have been extremely helpful to the Cambridge expeditions in the past, but no CSTRI funding has been procured.


Individuals involved and their roles

	Mr Aaron Curtis: Expedition Leader, microclimate study leader
Miss Djuke Veldhuis: Research coordinator, stress study leader
Prof Mark Dougherty: Rescue preparedness, radon study leader

Dr Phil Underwood: Medical officer

Mr Peter Harley: Sponsorship coordinator

Dr Mark Shinwell: Travel coordinator

Mr Wookey: Insurance and survey equipment

Dr Frank Tulley: Equipment coordinator
Mr David Löffler: Webmaster and kataster coordinator

Research advisors attending the expedition: Dr Anthony Day (geophysicist), Dr Becka Lawson (University of Liverpool, School of Psychology), Mr Wookey (Software Engineer), Mr Tony Rooke (geologist)
Other Research advisors: Prof Joe Herbert (Professor of Neuroscience, Cambridge University), Mr Rob Franklin (professional cave cameraman), Dr Neville Michie, Prof Paul Smith (Director of Earth Sciences Birmingham University), Dr Steve Trudgill (Geography Fellow, Robinson College, Cambridge), Professor John Gunn


How will cavers and cave scientists benefit from this project

	Clarification of the role that latent heat transfer plays in alpine cave microclimates potentially enhances understanding of cave energy and water balance, elucidating phenomena such as cave thermal inertia (and thus response to climate change), cave breathing, and condensation corrosion. Planned radon experiments will decrease the cost and difficulty involved in future radon monitoring projects, as well as producing a dataset which can be linked to the climate data. The study on stress in cavers informs the caving community from a sports psychology and medicine point of view, and may improve procedures for cave rescues and extended caving trips.

	Proposed start date for project 
	6 Jul 2007

	Proposed completion date 
	18 Aug 2007*


Detail of proposed expenditure

	£2500: Expenditure on microclimatic sensors, dataloggers, weather station, and handheld instruments. (We are awaiting responses from several other funding bodies including the Royal Geographical Society fieldwork grants.)
£200: Radon detectors and processing.
Sample equipment and processing for stress study is being donated in by Prof Herbert’s lab (approx £4000)


	Intended journal for final report

(e.g. Cave & Karst Science, Speleology, etc.)
	We intend to publish in Cave & Karst Science, Speleology, International Journal of Speleology, Journal of climate, Speleonics, as well as major international scientific journals

	Intended project supervisor
	

	A referee that we may contact
	Dr Neville Michie (microclimate study) Professor John Gunn (radon), Professor Joe Herbert (stress)


Outline of the project

Climatic and Microclimatic Data Collection Methodology
-------------------------------------------------------
We endeavour to put in place a robust and sensitive network of cave microclimatic sensors which will last for years to come, providing data for three planned studies. Onset HOBO dataloggers (U12-008) will be used in conjunction with commercial and custom-built low power sensors. The dataloggers have enough battery power and capacity to record for approximately one year. Although the data analysis carried out on and following the expedition (see below) will focus on diurnal scale fluctuations and gradual changes throughout 6 week duration of our presence in 2007, the expedition is repeated annually and therefore will be able to study long-term phenomena. Local cavers may also be willing to retrieve data between expeditions, as the local Austrian caving club, VHO, is very interested in assisting the project.
1. Surface
A HOBO H21 or similar tripod weather station will be established on the surface with a windspeed and direction sensor(S-WCA-M003), temperature and relative humidity sensor (S-THA-M006), barometric pressure (S-BPA-CM10), and possibly raingauge.
2. Entrances & deep sensing stations

Airflow paths beyond 3 entrances will be observed. Two of these will be different branches of a chimney system, and a third will be a single entrance system. 4 dataloggers (U12-008) will be deployed in each each airflow path to record air humidity and temperature. Each datalogger has 4 input channels, giving 16 total inputs per airflow path. 12 of these will be connected to pairs of wet and dry bulb thermistors (TMC50-HD, wetting apparatus custom constructed) with 50m long cables to allow even distribution, giving temperature and humidity measurements at 6 sites per path. The dataloggers furthest from and closest to the entrance of each airflow path will have channels 3 and 4 occupied by an ultrasonic Doppler wind sensor (custom built using AU-5500 ultrasonic transducers from Jaycar) and a barometric pressure sensor (S-BPA-CM10 or similar). In total, this will provide 18 logged stations for humidity, 18 for temperature, 6 for airflow, and 6 for barometric pressure.
3. Roving observations

Rock surface temperatures will be analysed using a handheld radiation thermometer (Fluke 61) for analysis of temperature gradient to complement the logged data. Visual examination of rock morphology for condensation corrosion features such as drop-dents, rill trails, and splash patches will be carried out with especial attention to areas of recognizable features such as scallops. These observations will be carried out on trips which will serve the additional purpose of sensor deployment, and data collection. A HOBO U-shuttle (U-DT-1) will allow the efficient retrieval of data, avoiding the need to disturb any of the dataloggers after initial deployment. The data will then be downloaded to ruggedized tablet PCs running HoboWare pro or custom-written software at top camp.
Condensation project data analysis and hypothesis
-------------------------------------------------------
Construct a relationship between cave airflow and surface conditions. Calculate sensible and latent heat flux from deep sensors. Calculate moisture flux using past theory. Examine likely geographical distribution of condensation and evaporation using flow modelling (Richard Mundy will provide computing resources) and check against visual observations (produce overlay for cave survey). Conclude regarding implications for cave breathing, condensation corrosion, water balance, and cave thermal inertia.
We hypothesize that because of the altitude and seasonality of the investigation (around 1900m and during late summer), condensation will occur in large volumes, producing a latent heat flux which will be significant for many of the above phenomena.

Radon detector testing
-------------------------------------------------------
Radon measurements are of considerable interest to cave scientists. Unfortunately making radon measurements tends to be very slow if inexpensive, lightweight equipment (flim detectors) is used. This makes it difficult to make measurements on shorter-duration expeditions and means that dynamic variations of radon concentration are obscured. However, film detectors are still widely used because they are easily obtainable and can be used by people with no access to analytical equipment. Faster methods are available, but are more expensive and require more specialist knowledge and equipment, power supplies in the cave and so on.

It seems that Sweden is both technically and economically favourable concerning radon measurements. Several Swedish companies claim to be able to obtain useful results from carbon-bodied film detectors with an exposure time of as little as two days through advanced microscope and image processing technology. Yet the price of a detector and subsequent analysis is substantially cheaper (2 detectors for around 20 GBP, which is half the cost compared to the Health Protection Agency in Britain). High sensitivity analysis of a short-term exposure costs only 2 GBP extra and yields a numerical value and extra detectors costs about 5 GBP. By contrast the HPA gives only a qualitative measurement with short-term exposure and the cost for two detectors rises to 70GBP. At such prices, a study of any magnitude quickly reaches an unrealistic cost for a typical caving expedition.

This project will investigate the viability of using detectors and accurate processing services bought from Sweden. 16 detectors will be used. 15 will be placed in the cave and 1 will be a control detector.

The detectors will be placed in 5 different sites, three of which will be shared with climatic sensor sites. The detectors will be in 3 groups of 5. Group 1 will be exposed for 9 days, group 2 will be exposed for 6 days and group 3 will be exposed for 3 days. This will allow results to be compared against each other and an idea of the minimum realistic exposure time under typical cave conditions will be obtained.

The sites will be chosen to try and obtain a range of radon concentrations, for example relatively close to the entrance as well as deep in the cave and with a variation of draft.

Stress study

-------------------------------------------------------
Physiological stress in the expedition members will be investigated through a recently developed method involving the collection of saliva samples throughout the expedition, above and below ground. The samples will be analysed using a competitive assay for cortisol content, which indicates the state of the stress-related hormonal pathway known as the HPA axis.
Hypotheses regarding variations in stress response a) between individuals of different caving experience, background, age, sex, and general health b) between different social and environmental expedition environments encountered (i.e. underground, top camp, and base camp) and c) when navigating familiar versus unfamiliar cave passage.
As humidity has been shown to have strong effects on stress levels, the climatic data obtained will be used as an important control backdrop. Psychological and physiological profiling will be carried out to allow for further isolation of independant variables.
The Cave Science and Technology Research Initiative (CSTRI) was announced by BCRA President Dave Checkley at Hidden Earth 2005. This is an exciting new initiative for BCRA and a chance to focus on promoting cave science and technology. It is also your chance to get involved in furthering our understanding of caves and developing our caving techniques.

BCRA has £25,000 to support research over 5 years (2006 to 2011). The objective of this grant aid is to raise interest in caves and to further our understanding of them and the technology employed to enter and explore them. Our Cave Science Policy is to focus on four major themes: speleogenesis, archaeology/palaeontology, biology and technology. However worthwhile projects in other areas of research will also be consid​ered. Clearly at the core of our intentions is the publication of the ideas and the findings of the research. If the caving and science community doesn’t get to know of the out​come of the studies then we have failed in our objectives. 

Objectives of the Fund

· To encourage research activity by cavers and cave scientists who may have no (or limited) support from research establish​ments – you don’t have to be an expert, but it helps if you discuss your ideas with one. We might be able to help in providing you with a contact. 

· To stimulate new research which could contribute significantly to any aspect of caving – i.e. beyond the traditional earth sciences and into the technologies. 

· To support research that is unusual, particularly innovative, or likely to be of great interest or benefit to cavers. 

· To assist in the purchase of consumable items or scientific equipment without which it would be impossible to carry out or complete a research project. 

· To provide a contribution to funds for travel in association with fieldwork, or to visit laboratories which can provide essential facilities (see notes below). 

· To provide financial support for the preparation of scientific reports and presentations. 

The Awards Panel

Proposals will be considered by a panel comprising Nick Williams, David Checkley, Graham Proudlove/Paul Wood, Andrew Chamberlain and Trevor Faulkner, who may consult outside experts for advice. The panel will be involved in regular monitoring of projects and will be chasing you for a full report on completion of the work. Elections to the Awards Panel will be every four years on a staggered basis. 

How to Apply

Applicants should read the guidelines below, and then provide the following information, ideally on our official applica​tion form.

· Name, address, daytime and evening telephone numbers, email address 

· BCRA membership number 

· Details of previous BCRA grant aid and any resulting publications 

· An outline of the proposed project in about 1000 words. Please include a title and any appropriate references to literature 

· A list of the individuals involved and their roles 

· A statement of how cavers and cave scientists will benefit from this project 

· The proposed start date and completion date 

· Detail of the proposed expenditure 

· The publication(s) to which you expect to offer your final report (We would like to see the results in a BCRA publication, but other publications might also be appropriate) 

· Your intended project supervisor and a referee that we may contact 

Applications will usually be reviewed in April, August and December. Applicants should bear in mind that the awards panel is unlikely to meet more frequently than four-monthly intervals.

Five copies of the application should be sent on paper to the BCRA-CSTRI Admin​istrator, David Checkley, 36 Copperfield Road, CHEADLE HULME, SK8 7PN. (0161 439 4387, d.checkley @ bcra.org.uk). It would also be useful if an electronic copy could be sent by email.

Rules and Guidelines for Applicants

Before writing your application please read the guidelines set out below

1. Awards will be made at the discretion of the Research Initiative Administrator and the Research Initiative Panel or their advisers. The Research Initiative Administrator and Panel reserve the right to refuse an application and to impose additional conditions. 

2. The principal investigator(s) must be individual members of the BCRA at the time of the application, and must remain so during the period of the award. 

3. A report describing the results of the project must be submitted for publica​tion to an appropriate BCRA magazine or journal within one year of the award terminating. 

4. A written or verbal progress report may be requested by the awards panel at any time. 

5. A separate statement detailing expend​iture of the award, a summary of the activities of the project and a summary of the results, must be emailed to the award administrator as a Microsoft Word docu​ment, within one month of the award terminating. This statement or parts of it may be published by BCRA. 

6. BCRA may use interim reports, the terminal summary, the project descrip​tion and other information about the Research Initiative award, for publicity purposes. 

7. Publications arising from research supported by the Research Initiative must contain due acknowledgement to the BCRA. 

8. Commercial exploitation of intellectual property, resulting from work carried out under a grant award, must make BCRA a beneficiary. 

9. The BCRA retains the right to retain equipment purchased with an award. 

10. The balance of any award, which remains on termination of the project, must be returned to the BCRA. 

11. BCRA reserves the right to terminate an award at any time. 

12. Funding will not be available for: a) Salaries, tuition fees and similar remuneration of the applicants, their teams and assistants. b) Attendance at conferences, and associated travelling expenses. c) Travel to or from the applicant’s usual/local caving area, and expedition travelling expenses. How​ever, other travel specifically associated with the project (e.g. UK fieldwork, visits to laboratories with essential facilities etc.) is eligible for funding. d) Purchase or maintenance of personal caving equipment, clothing or vehicles. 

13. Applicants shall be deemed to have given their permission for any informa​tion supplied by them to be stored on a computer and passed to other parties. 

14. It is a condition of acceptance of a Research Initiative Award that grant holders agree to abide by these rules. Award holders who have not complied with these rules may be ineligible for further funding. 

15. Any other essential information should be included on extra sheets. 








































































































































































































































* Dataloggers will continue to record throughout the year and for years to come, serviced by the annual Cambridge expedition.
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