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The Britisli Antarctic Expedition left England in June, 1910, under the leadership of 
Captain It. P. Scott, R.N., C.V.O., who has described his plans as they then were in ,the 
Journal of the Royal Geographical Society for that year.* The ship, the Terra ATova, 
reached Cape Town about the middle of August and remained there until September 2. 
Melbourne was reached on October 12, and Lyttelton, New Zealand, where Captain 
Scott joined her, on October 28. By November 26 all preparations had been com- 
pleted and tho ship left for the Antarctic. The account of all that happened on the 
voyage soutl~wards to the Antarctic, and during the two years spent there, has been 
given in Captain Scott's diaries, and in the volumes which have been published by 
several nlembers of the Expedition during the past ten years. 

On the return of the Expedition to  England in 1913 a fund was raised by public 
subscription to supplement the grant made by Governnlent to the families of the deceased 
members of the Expedition, to discharge certain liabilities of the Expedition, to  provide 
for the erection of a memorial, and to  meet the cost of preparing the scientific results 
of the Expedition for publication, and for the printing and publication of the Reports. 
For this last a stun of X17,600 was allotted, of which 2 ~ ~ 0 0 0  was to  be einployed in the 
preparation of the biological and geological reports which the Trustees of the British 
Museum undertoolc to print and publish. This Publication li'und of 217,500 was a- 
trolled by a Coininittee of three, Sir Archibald Geiltie, O.M., K.C.B., P.R.S., the11 
13resident of the Royal Society ; Major Leonard Darwin, a Vice-President of the Royal 
Geographical Society ; and Surgeon Coinmander E. I;. Atlcinson, D.S.O., R.N., as repre- 
senting the Scientific Staff of the British Antarctic (Terra Nova) Expedition, who were 
Qppoillted by the Mansion House Coilzmittee which had been fornled to  deal with the 
whole fund.t Colonel H. G. Lyons, P.R..S., was appointed JFonorary Editor. 

Work was commenced in the autumn of 1013 and by the following sunliner con- 
siderable progress had bee11 made in the preparation ol the scientific reports. 

The outbrealr. of war in Aubwst, 1914, brought theso preparations to  an abrupt 
terlllination and though a certain amount of work was carried on during the four years 
01 Ilostilities, i t  was not until 1919 that the preparation of the scientific results for 
publicatioil could be fully resumed. In  the ineantime various n~embers of the staff 
of tile Xxpedition, and others concerned, had taken up other work and could no longer 
devote the whole of their time to their reports, with the result that these have appeared 
a t  rather long intervals. 

* Gcograpliical Society, July, 1910, pp. 11-20. 
t Geographicctl Journal, Vol. XLI (1913), yp. 206-209. 



The original intention of the Committee was to publish a complete History of the 
Expedition, but owing to the war the publication of these reports has been greatly 
delayed, and in the meantime several accounts of the Expedition have been published 
in which almost everything which the History would have contained has already 
appeared. These are " Scott's Last Expedition " (2 vols.), London, 1913 ; " With 
Scott : The Silver Lining," by Griffith Taylor, London, 1916 ; " With Scott in the 
Antarctic," by Captain E. R. a. R. Evans, R.N., 1913 ; " Antarctic Adventure," by 
R. E. Priestley, M.C., London ; " The Worst Journey in the World " (2 vols.), by 
Apsley Cherry-Garrard, London, 1922. 

The Committee decided therefore to abandon the idea of   re paring the proposed 
narrative of the Expedition, and to include in a final volume of " Miscellaneous Data7' 
such information as seemed to be worth placing on record for the use of geographers, 
naturalists, and explorers, and which hacl not been published elsewhere. 

The scientific results of the Expedition have been published in a series of quarto 
reports dealing with the physical and physiographical material and observations by the 
Publication Committee, and in another series published by the Trustees of the British 
Museum in which the biological and geological results are set out by various authors. 

The Reports containing discussions of the physical and physiographical observa- 
tions made during the Expedition which have been published are :- 

A. Reports published by the Publication Committee- 
Meteorology. By Dr. G. C. Simpson, C.B.E., P.R.S. 

J Vol. I. Discussion. Pp. i-x, 1-326. 5 plates and 1 map. 1919. 
,, 11. Weather maps and pressure curves. 138 maps, 23 plates. 

1919.* 
, 111 Tables. Pp. i-xi, 1-835. 1924. 

Terrestrial Magnetism. By Dr. C. Chree, M.A., Sc.D., LL.D., F.1t.S. Pp. i-xii, 
1-548. 60 plates, 5 text-figures. 1921. 

J Physiography of the McMurdo Sound and Granite Harbour Region. By 
Professor Griffith Taylor, D.Sc., B.E. (Syd.), B.A. (Camb.), F.R.G.S. 
Pp. i-xvi, 1-246. 143 plates, 10 stereoscopic plates, 173 text-figures, 
4 maps in pocket. 1922. 

Glaciology. By C. S. Wright, O.B.E., M.C., B.A. (Research, Cantab.), M.A. 
(Toronto), F.R.A.S., P.Inst.P., and R. E. Priestley, M.C., B.A. (ltesearch 
Cantab.), Fellow of Clare College, Cambridge. [Pp. i-xx, 1-581, 291 
plates, 179 text-figures, 15 maps in pocket. 1922. 

Determinations of Gravity. By C. S. Wright, O.B.E., M.C., B.A. (Besearch, 
Cantab.), M.A. (Toronto), F.R.A.S., F.Inst,P. Pp. 1-106, 4 plates. 
1921. 

* Volumes I arid I1 were printed in Calcutta during the war to avoid the risk of 108s of thc manuscript, 
which was prepared in India, by sending it to England. 



Observations on the Aurora. By C. S. Wright, O.B.E., M.C.,. B.A. (Research, 
Cantab.), M.A. (Toronto), F.R.A.S., F.1nst.P. Pp. i-vii, 1 4 6 .  2 plates. 
1921. 

r / /  Physiography (Robertson Bay and Terra Nova Bay Regions). By It. E. 
Priestley, M.C., M.A. (Cantab.), Fellow of Clare College, Cambridge. 

1 Pp. i-x, 1-87. 87 plates, 3 maps in pocket. 1923. 
Pllysiography of the Beardmore Glacier Region. By C. S. Wright, O.B.E., 

M.C., B.A. (Research, Cantab.), M.A. (Toronto), F R A S ,  F.111st.P. 

/' 
Pp. i-vii, 1-25. 38 plates, 1 map in pocket. 1923. 

Physiography of the Ross Archipelago. By F. Debenham, O.B.E., B.A., B.Sc. 
(Sydney), M.A. (Cantab.), Fellow of Gonville and Caius College, Geologist 
to the Expedition. Pp. i-xiii, 1-40. 15 plates, 12 text-figures. 5 maps 

/' 
in pocket. 1923. 

Report on the Maps and 8urveys. By F. Debenham, O.B.E., B.A., B.Sc. 
(Sydney), M.A. (Cantab.), Fellow of Gonville and Caius College, Geologist 
to the Expedition. Pp. i-viii, 1-94. 2 plates, 21 text-figures, 15 maps 
in pocket. 1923. 

Miscellaneous Data. Compiled by Colonel H. G. Lyons, 17.13.S. 4to. Pp. 84. 
5 text-figures, 1 plate. 1924. 

B. Reports published by the Trustees of the British Museum, 
The biological and geological results which have been published by the Trustees 

of the British Museum, are as follows :.- 

British Antarctic (" Terra Nova ") Expedition, 1910. Natural. I-Iistory Report :- 
~ ~ ~ l o g y .  Vol. I. Vertebrata :- 

Preface, Title-page and Table of Contents. 
No. 1. Yishes. By C. Tate Regan, M.A. Pp. 54 : 8 text-figures and 13 

plates. 1914, 4to. 
NO. 2. Natural History of the Adblie Penguin. By Staff-Surgeon G. 

Murray Levick, R.N. Pp. 65-84 : 21 plates. 1915, 4to. 
No. 3. Cetacea. By D. G. Lillie, M.A. Pp. 85-124 : 14 text-figures and 

8 plates. 1915, 4to. 
No. 4. Larval and Post-larval fishes. By C. Tate Regal], M.A. Pp. 125- 

156 : 5 text-figures and 10 plates. 1916, 4to. 

Zoology. Vol. 11. Invertebrates :- 

Title-page and Table of Contents. 
NO. 1. List of Collecting Stations-Mollusca, Brachiopodrt and Worms. 

By S. F. Harmer, Sc.D., B1.R.S., and D. (2. Lillie, M.A. Pp. 12 : 4 maps. 
1914, 4to. 



Zoology. Vol. 11.-continued. 

No. 2. Oligochata. By H. A. Baylis, B.A. Pp. 13-18: 1 plate. 1015, 
4to. 

No. 3. Parasitic Worms, with a note on a Free-living Nematode. By R. T. 
Leiper, D.Sc., and Surgeon E. L. Atkinson, R.N. Pp. 19-60 : 11 text- 
figures and 5 plates. 1915, 4to. 

No. 4. Mollusca. Part 1.-Gastropoda Prosobranchia, Scaphopoda and 
Pelecypoda. By Edgar A. Smith, 1.8.0. Pp. 61-112 : 9 plates. 1915, 
4to. 

No. 5. Nemertinea. By H. A. Baylis, B.A. Pp. 113-134 : 4 text-figures 
and 2 plates. 1915, 4to. 

No. 6. Myzostomida. By C. L. Boulenger, M.A., D.Sc. Pp. 135-140: 
1 plate. 1916, 4to. 

No. 7. Mollusca. Part 11.-Cephalopoda. By Anne L. Massy. Pp. 141- 
176 : 43 text figures. 1916, 4to. 

No. 8. Brachiopoda. By J. W. Jackson, F.G.S. Pp. 177-202 : 1 plate. 
1918, 4to. 

No. 9. Mollusca. Part 111.-Eupteropoda (Pteropoda 'J!hecosomi~ta) and 
Pterota (Pteropoda Gymnosomata). By Anne L. Massy. Pp. 203-232 : 
9 text-figures. 1920, 4to. 

No. 10. Mollusca. Part 1V.-Anatomy of Pelecypoda. By R,. H. Burnc, 
M.A. Pp. 233-256 : 4 plates. 1920, 4to. 

No. 11. Hirudinea. By W. A. Harding, M.A. Pp. 257-260: 1 plate. 
1922, 4to. 

Zoology. Vol. 111. Arthropods :- 
Title-page and Table of Contents. 

No. 1. Pycnogonida. By W. T. Calman, D.Bc. Pp. 74 : 22 text-figures 
1915, 4t0. 

No. 2. Crustacea. Part 1. Decapoda. By L. A. I3orratlaile, M.A. 
Pp. 75-110 : 16 text-figures. 1916, 4t0. 

No. 3. Crustacea. Part  11. Porcellanopagurus : an instance of Carciniza- 
tion. By L. A. Borradaile, M.A. Pp. 111-126 : 13 text-figures. 1916, 
4t0. 

No. 4. Crustacea. Part 111.-Cirripedia. By I;. A. Borradaile, M.A. 
Pp. 127-136 : 7 text-figures. 1916, 4to. 

No. 5. Crustacea. Part 1V.-Stomatopoda, Cumacea, I.'hyllocarida, and 
Cladocera. By W. T. Calman, D.Sc. l'p. 137-162 : 9 text-figures. 
1917, 4to. 



Zoology. Vol. 111. -continued. 

No. 6. Arachnids. Part 1.-Aranea (Spiders). By H. R. Hogg, M.A., 
17.Z.S. l'p. 163-174 : 3 text-figures. 1918, 4to. 

No. 7. Crustacea. Part V.-Ostracoda. By R. W. Barney, B.A. Pp. 175- 
190 : 6 text-figures. 1921, 4to. 

No. 8. Crustacea. Part V1.-Tanaidacea and Isopoda. By 1 .  hl. 
!l!attersall, D.Sc. Pp. 191-268 : 2 text-figures and 11 plates. 1921, 
4to. 

No. 9. Insecta. Part 1.-Collembola. Ry George H. Carpenter, D.Sc., 
M.R.J.A. 1 plate. Part 11.-Mallophaga. By James Waterston, B.D., 
13.8~. Pp. 250-272. 1921, 4t0. 

No. 10. Crustacea. Part VI1.--Mysidacea. By W. M. Tattersall, D,Sc. 
Pp. 273-304 : 4 plates. 1923, 4to. 

Zoology. Vol. IV. 
No. 1. Echinoderms. Part I.-Actinogonidiats. By P. Jeffrey Bell, 

M.A. Pp. 10 : 2 plates. 1917, 4to. 
NO. 2. Cephalodiscus. By W. G. lEidewootl, D.Sc. Pp. 11-82 : 12 text- 

figures, 5 plates and a map. 1918, 4to. 
NO. 3. Echinoderliia (Part 11.) and Enteropneusta, Larva of Echinoderllla 

and Enteropneusta. By E. W. MacBride, D.Sc., LL.D., F.R.S. Pp. 83- 
94 : 2 plates (with Explanations). 1920, 4to. 

No. 4. Rhabdopleura. By J. R. Norman. Pp. 95-102 : 6 text-figures. 
1021, 4to. 

Zoology. Vol. V. 
No. 1. Calenterata. Part 1.-Actiiiiaria. By T. A. Stephenson. Pp. 68 : 

G plates. 1918, 4to. 
No. 2. Calenterata. Part 11.-Madreporaria. (a) On Favia confcrta, 

Verrill, with Notes on other Atlailtic Species of Favia. By G. Matthui, 
M.A. l'p. 69-96 : 2 text-figures, 4 plates. 1019, 4to. 

No. 3. Coolenterata. Part 111.-Antipatharia (and tlieir Cirripede Corn- 
mensals). By A. ](. Totton. Pp. 97-120 : 18 text-figures and 2 plates. 
1923, 4to. 

Zoology. Vol. VI. 
No. 1. Protozoa. Part 1.---Parasitic Protozoa. By I-I. M. 1Voodcock, 

D.Sc., and Olive Lodge. Pp. 1-24 : 1 text-figure and 3 plates. 1921, 
4t0. 

No. 2. l'rotozoa. Part 11.-Foraminifera. By E. Heron-Allen, F.13.S. 
and A. Earland. Pp. 25-268 : 1 test-figure arid 8 plates. 1922, 4to. 

No. 3. Porifera. Part I.-Non-Antarctic Sponges, By A. Dendy, II).Sc., 
. I .  131. 209 -3!)2 : 16 plates. 192.1, 4to. 



Zoology. Vol. VII. 
No. 1. Molluscs. Part V.-Anatomy of Gastropoda (except the Nudi- 

branchia). By Nellie B. Eales, B.Sc., Ph.D. Pp. 1 4 6  : 42 text-figures. 
1923, 4to. 

Zoology. Vol. VIII. 
No. 1. Cnrstacea. Part VII1.-Euphausiacea. By W. M. Tattersall, D.Sc. 

Pp. 1-36 : 2 plates. 1924, 4t0. 

Geology. Vol. I. 
No. 1. Antarctic Fossil Plants. By A. C. Seward, F.R.S. Pp. 49 : 6 

text-figures, 3 maps and 8 plates. [With a Bibliography.] 1914, 4to. 

No. 2. Fish-remains from the Upper Old Red Sandstone of Granite Harbour, 
Antarctica. By A. Smith Woodward, LL.D., P.R.S. Pp. 51-62 : 1 
plate. 1921, 4t0. 

No. 3. Recent and Local Deposits of the McMurdo Sound Region. By F. 
Debenham, O.B.E., B.A., B.Sc. Pp. 63-100 : 19 text-figures. 1921, 
4to. 

No. 4. !I1he Sedimentary Rocks of South Victoria Land. (a)---The Sa,nd- 
stone, etc., of the McMurdo Sound, Terra Nova Bay, a,nd Benrdmore 
Glacier Regions. By F. Debenham, O.B.E., B.A., B.Sc. @)--The 
Slate-greywackb Formation of Robertson Bay. By R. W. Rastall, Sc.D., 
and R. E. Priestley, M.C., B.A. Pp. 101--130 : 8 text-figures and 1 plate. 
1921, 4to. 

No. 5. The Metamorphic Rocks of South Victoria Land. (a)-The 
Metamorphic Rocks of the McMurdo Sound Region. By W. Camphell 
Smith, M.C., M.A., and F. Debenham, O.B.E., B.A., B.Sc. (6)---The 
Metamorphic Rocks of the Terra Nova Bay Region. By W. Campbell 
Smith, M.C,, M.A., and R. E. Priestley, M.C., B.A. Pp. 131-166 : 2 text- 
figures and 2 plates. 1921, 4to. 

No. 6. The Plutonic and Hypabyssal Roclzs of South Victoria Land. By W. 
Campbell Smith, M.C., M.A. Pp. 167-227 : 14 text-figures, 1 plate and 
2 maps, 1924, 4to. 

Botany. 
Part I. Freshwater Alga. By 3'. E. Fritsch, D.Sc,, Ph.D., F.L.S. Pp. 1-16 : 

1 plate. 1917, 4t0. 
Part 11.-Marine Algz. By Antony Gepp, M.A., P.L.S., and Ethel 5. 

Gepp. Melobesiea. By Mme. Paul Lemoine. Pp. 17-28 : 4 text- 
figures. 1917, 4to. 

Part 111.-Lichens. By 0. V. Darbishire, D.Sc. Pp. 29-76 : 10 text 
figures and 2 plates. 1923, 4to. 



C. Reports in preparation :- 

Zoology. 

Birds, Systematic Account. By Percy R. Lowe, O.B.E., M.B. 

Birds, Embryology of Penguins. By J. Cossar Ewart, M.D., F.R.S., and 
Augusta Lamoiit, B.Sc. 

Tunicata. By W. Garstang, D.Sc. 

Echinoderms. Part 111.-Holothurioidea. By J. Pearson, D.Sc. 

Mollusca- 
Sessile Gastropoda. By J. H. Orton, D.Sc. 
Opistllobmnchiata. By G. C. Robson, M.A. 
Ampliineura, Heteropoda. By T. J. Evans, M.A. 

Crustacea-- 
Larva? of Decapoda. By Robert Gurney, M.A. 
Amphipoda. By C. Cliilton, D.Sc. 
Parasitic Forms. By Mr. A. Cunnington, M.A., Ph.D. 
Pree-living Copepoda. By G. P. Farran, B.A. 

Polychc~ta. By W. B. Benham, D.Sc., F.R.S. 

Chmtognatha. By S. T. Burfield, M.A. 

Corals. 13y J. Stanley Gardiner, M.A., P.R.S. 

Hydrozoa. By A. I<. Totton, M.C. 

MedusEo, Siphoi~ophora, Ctenophora. By E. T. Browne, M.A. 

Porifera, Antarctic. By R. ICirkpatrick. 

No rtrrange~nents have as yet been made for worlting out the collections of Plan'&oll, 
Polyzoa and Alcyonaria. 

A few specimens of Arachnida and Myriopoda have not a t  present been described. 

Geology. 
The Volcanic Roclis of South Victoria Land. By W. Campbell Sniith, 
M.C., M.A. Based on the collections and field notes of R. E. Priestley, 
M.C., M.A., and F. Debenhain, O.B.E., M.A. 

Notes on Limestones containing Arcl~ceocyatl~us. By W. T. Gordon, D.&. 
With notes on the liinestones and souie other sedinientary rocks by 
W. Campbell Smith, M.C., M.A. 

Notes on Some Specilllens Dredged in the Bay of Whales. By W. Campbell 
Smith, M.C., M.A. 



D. Note-books, etc. 
The scientific reports of the Expedition present the results which have been obtained 

from the study of the collections ant1 irom the discussion of the observations which 
were made by the members of the Expedition during their sojourn in the Antarctic. P t  
may he that in the future other investigators may desire to  refer to  the original 
note-books, autographic records, etc., to  determine points which they do not find 
specifically referred t o  in the reports. It seems, therefore, very desirable that the places 
where any of these original documents have been deposited should be placed on record. 

The following list of this original material of the British Antarctic (Terra Nova) 
Expedition gives this information so far as it has been possible to  obtain it :- 

British Museum, Bloomsbury. 
SCOTT, the late Captain R. F. 

The Diaries of Captain R,. P. Scott, 12.N., C.V.O. 
NOTE.-A copy of the Diary from January to  October, 1911, is in the Library of the 

Royal Geographical Society, on loan from Lady Scott. 

British Museum (Natural History), Cromwell Road, S.W. 7. 
?'he following note-books are a t  present in the British Museum (Nxtural History), 

but i t  is possible that some of them may be claimed later by the writers or their 
representatives. 

PENNELI,, the late Comm. 1%. L. L. 
Three Zoological Logs, January 28, 1911, to  June 1, 1913. 
Two other books of rough notes. 

WILSON, the late Dr. E. A. 
Cetacea.-Four sheets (7 figures) of coloured drawings of Dolphins, already 

made use of in the preparation of Vol. I, No. 3, of the Zoological Series of 
Repo~ts. 

Cetacea and Seals.-Note book, illustrated by sketclles. 
Ornithological Log. 
Journal, South Trinidad. 
Sketch-book. 
Nineteen drawings. 

ATKINSON, Surg.-Comm. E. L. 
Parasitic Worms.-!I'wo note-books. 
Parasitic Protozoa.---One note-book, 

PRIESTLEY, R. E. 
Note-book, containing List of Geological Specimens collected by the Northern 

Party (dated March 16, 1911) ; also notes on the Biological Collection, 
Eastern Party, Cape Aclare ; and a few papers referring to  I'enguins a t  
Cape Adare. 

10 



DEBENHAM, F. 
Catalogue of Geological Specimens collected in South Victoria Land and Ross 

Archipelago, 191 1 and 1912 ; with a few sketch maps. 

NELSON, the late E. W. 
Diary, June, 1910, to July, 1911 (2 vols.). 

Planliton, Biological Log, June-July, 1010. 

Winter Quarters (many unimportant). 
List of Biological Gear. 
Birds and Seals. 
Biological Log (I and 11). 
Dredging and Shore. 
Lalre Investigations. 
Lichens, Mosses, etc. 
Plankton (I and 11). 
Cultures. 
Notes and Queries. 
Diary of Land Journey, December, 1911, to January, 1912. 

MSS. of article on Hydrobiological Methods in Polar Re,gions. 

A Note on some Biddulphoid Diatoms. 

MAT [(RIAL CO~~LECTED. 
The entire Natural History Collections of the Tcrra ATova \Irere received. Parts of 

them are still in the hands of the specialists who are studying them, but with the 
exceptioll of these and of a very few duplicates which have beell distributed, principally 
to  the autl~ors of Reports, all the specimens are in the Museum. P t  is intended to 111ake 
a further distribution of duplicates when the preparation of the Reports has beell 
completed or is nearing completion. 

The collection in question is an extensive one, coiisisting of %oologic,al, Botanical 
and Geological specimens. Its general scope is suficiently indicated by tllc lists of 
Reports published and in preparation. 

Hydrographic Department, Admiralty. 
flour tracings by Comnlander Pennell from Adlniralty charts, showing the traclr of 

the Terra Nova and the soundings obtained ; also a c'hart showing the tracks of the 
Polar parties. This information has been e~rlbodied in tlle current editions of Adlniralty 
cha,rts Nos. 3173, 3177 a11d 320G. 



Meteorological Office, Air Ministry. 
RECORDS FROM SELF-RECORDINGI INSTRUMENTS AT CAPE EVANS, 

1 .*--Thermograph. 
Screen thermograph records. 
Hut thermograph records. 
Three notebooks of reductions. 

2.--Cup Anemometer. 
Records of cup anemometer. 
Notebook of reductions. 

3.- W?;nd Direction. 
Records from instrument. 
Notebook of reductions. 

4.-Pressure-tube Anemometer. 
Records. 

5.-Barograph. 
Records from two instruments. 

6.Potent ia l  Gradient. 
Records. 

METEOROLOGICAL REGISTERS KEPT AT CAPE EVANS, HUT POINT; AND ON SLEDGING 
JOURNEYS. 

7 .- Meteorological Registers. 
Kept a t  Cape Evans. I.-January 13th7 1911, to September 3rd) 1911. 

7 7  7 7 11.-September 3rd, 1911, to March 2nd7 1912. 
,2  7 7  111.-March 2nd) 1912, to September 17th, 1912. 
7 7 ,7 1V.-September 17th7 1912, to December 30 th, 1912. 

8.-8leclghg Diaries of Parties which left Cape Evans during the f i s t  year. 
Register of One Ton Depot Party . . . . . . . . Rowers. 

,, Western Party . . . . . . . . . . Taylor. 
, , Cape Crozier Party. . . . . . . . . . Bowers. 
,, Corner Camp Party. . . . . . . . . . Evans. 
,, Western Mountain Party . . . . . . . . Simpson. 
, , Motor Party. . . . . . . . . . . . Day. 
,, Dog Sledge Party . . . . . . . . . . Meares. 
7 9  1st Return Party . . . . . . . . . . Wright. 

3 9  2nd Return Party . . . . . . . . . . Evans. 
,, Day's Depot Party. . . . . . . . . . Day. 
9 )  1st and 2nd Relief Party . . . . . . . . Cherry-Garrard. 
,, Main Polar Party (Copy) . . . . . . . . Bowers. 

* The serial numbers correspond with the numbering of the packagcu in which the data are stored 
a t  the Meteorological Ofice. 
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9 .--Miscellaneo?.u Registers. 

Register of Outlying Screens, 1 01 1. 

9 ,  Y Y  ,, 1912. 
y 9  Hut Point, I. 
3 ,  ,, 11. 
9,  ,, 111. 
9 ,  Western Journey, 1912. 
J, Pony Party I, 1912. 
, 3 ,, 11, 1912. 
,, Dog Party, 1912. 
3 9  Erebus Party, 1912. 
, ,  Assorted, 1912. 

10.--Diary of 1Vorlc Icept at Cape Evagzs. 

January 1 l th ,  191 1 ,  to December 31st, 1912. 
January lst,  1912, to 1Tebruary 22nd, 1912. 

Atmosplieric electricity observations made on the " Tern Nova " (results). 
Radio-activity-on " Terra Nova " and a t  Cape Evans. 
Potential Gradient Observations on the " Tewa Nova," I. 

,, J 3  11. 
Weather Maps prepared by Griffith Taylor. 

12.-Notebook. 
Balloons, I. 

9 3  11. 
>, 111. 
,, IV. 

Potential Gradient a t  Cape Evans. 
Instrument Comparisons and Notes. 
Notes on Meteorological Worlr. 

13.-Cape Adare Papers. 
Rough notes-meteorological and aurora. 
Barograph traces. 
Thermograph traces. 



14.-Meteorological Registers kept at Cape Adare. 

1,-Pebruary 27th, 1911, to  'June 30th, 1911. 
11.-July lst,  1911, t o  November 15th, 1911. 

111.-November 16th, 1911, to  January 3rd, 1912. 
Rough copy of I. 

15.-LUeteorologicd Logs of the " Terra Nova." 

Voyage from England to New Zealand, June 16th, 1910, to October 12th, 1910. 

1st voyage between New Zealand and the Antarctic, November 30th, 1010, to 
March 17th, 1911. 

Ditto, March 18th, 1011, t o  March 27th, 1911. 

Sounding cruise to North of New Zealand, July loth, 1911, to  October 5th, 1011. 

2nd voyage between New Zealand and the Antarctic, December 15th, 1011, to  
March 18th, 1912. 

Ditto, March 19th, 191 2, to April 3rd, 1912. 

3rd voyage between New Zealand and the Antarctic, Deceiiiber 14 th  1H2, to 
February 12th, 1913. 

AUSTRALIAN AND NEW ZEALAND RECORDS. 
16.-Hourly values of wind and pressure for Melbour~le. 

17 -Pressure and wind records for Wellington and Bluff, New Zealand. 

WORKING Pni~~as .  
Working papers in files :- 

18.-1. Pressure, Cape Evans. 

2. Pressure, daily variation, Youricr's coeffiuie~lts. 

3. Pressure correlations. 

19.-4. Pressure distribution, theoretical. 

5. Pressure difference arid change a t  Capc Evans, Pramheiln and Cape Adare. 

6. Pressure surges. 

20.-7. Temperature and Insolation. 

8. Temperature on Barrier and Ylateau. 

21.-9. Cape Adare. 

10. Pramheim. 

11. Gauss, Snow Hill and Kerbruelen. 
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22.-12. Wind-general. 

13. Wind-frequency of different velocities. 

14. Wind-analysis of meteorological coiiditioiis with winds 0-5, 6-10, 11-30 and 
> 30 miles per hour. 

23.-15. Cloud and Upper Air Movement. 
16. Height above sea level, Pressure on Barrier and Plateau and Atmospheric 

Electricity. 
17. Miscellaneous papers, iiicludiiig Balloon Ascents, Height of Antarctic Continelit, 

Snow and Drift. 

24.-Curves supplied to drauglitsman for preparing the diagrams for " Meteorology," 
Vol. I and Vol. 11. 

25.-Original drawings for tlie diagrains in " Meteorology," Vol. I arid Vol. 11. 
Pew blank pages of maps, siii~ilar to those used for tlie weather maps i11 " Meteor- 

ology," Vol. 11. 

N.P.L. THERMOMETEB CERTIFICATES. 

2G.-Thermometer Certificates of the National Pliysical Laboratory, Teddington. 

N O T E ~ ~ ~ O K S ,  kc., REFERRING: TO OBSERVATIONS I N  TERI~ESTRIAL MAGNETISM DEPOSITED 

AT KEW OIJSERVATORY, METEOROLOG~CAL OFFICE. 

Sea Observatior~s :- 
Three Charts.(Antarctic Slieets IV and VIII and LL " Variatioii " Chart) on which 

results of observatio1.1~ a t  sea are shown :- 
S.Y. Terra Nova, B.A.E., 1910-13. Pair Magnetic Log (Shill's), Vols. I ,  I1 (2 vols.). 

S.Y. Terra Nova, B.A.E., 1910-13. Magnetic IVork Boolts, A, 13, C (3 vols,). 

l'a*ra Nova Magnetic Observations. Rough Books (I, 11, 111, IV, V, Vl) (6 vols., 
variously bound). 

Two large covers-one marI<ed " Standard Conipass Variation Curves," the 
rnarked " Lloyd Creak Deviation Curves, C13." 

Variation, Southern Journey, B.A.E. (I11 tlie originally unused-end of tllis 
are the calculations of base-line values for maglietograms.) 

Observation books (bound in white) used a t  Cape bdare :--.- 
Dip (1 vol.), Total li'orce (1 vol.). 

The following refer iiiostly or entirely to Cape ICvans :- 

Boolc (dark cover) witli printed title " Absolute 1Iorimontal Porcc," coiltaiilillg 
stray observatiorls (one or two froni 10014 Expedition). 



Observation books bound in white :- 

Declination (2 vols.), Deflections (2 vols.), Vibration (3 vols.), Dip (4 vols., last with 
observations from other stations and lot of loose sheets), Total Force (1 vol., 
hardly used). 

Two pocket-books dealing with scale-value observations of magnetograms. 

Large book, " New Zealand Commercial Diary, No. 201912," containing information 
as to time observations. 

Two magnetic note-books of a general kind (one in speckled, other in black covers). 

All the magnetograph curves taken during 191 1 and 1912 a t  Cape Evans, as 
well as the " quick runs " and corresponding eye-readings taken at  other co-operating 
stations. 

The Scott Polar Research Institute, Cambridge. 

Log of the " Terra Nova." Pair copies. Three books. Prom June lst, 1910, to  
June 14th, 1913 ; and the Engine Roorr~. log for the same period. 

Navigation and Surveying notebooks :- 

Complete series of originals, comprising- 

(i) Observation notebooks, 
(ii) Rough work books, 

(iii) Field sketch books, 
(iv) Chronometer books, 
(v) Height books, etc., 

from the " Terra Nova," the headquarters at  Cape Evans and Cape Adare, and from all 
sledge parties. 

Original plane table sheets. 

Special.-The navigation notebook of H. R. Bowers on the Polar Journey (original). 

The meteorological Log-book of Polar l'arty kept by H. R. Bowers 
(original and copy). 

List of stores landed and on ship (Bowers). 

All negatives taken by F. Debenham. 

The original diaries, journals and notebooks of R. E. Priestley and F. Debenham. 

All the line and half-tone blocks used in the publication of the I'hysical and 
Physiographical Reports. 

A small selection of sledging gear arJ used by $he Expedition. 

All notebooks, except diaries, by C. 8. Wright relating chiefly to observations on 
Glaciology, Aurora Australis, Gravity and Natural Ionization will also he 
deposited at, the Polar Research Institute. 



The Terra Nova was built a t  Dundec in 1884 for the whaling industry in the Arctic 
seas, and was strengthened specially on this account. Besides her whaling service, 
she had been in the Arctic with the J~clcson-Rari1zs~vor.t8 Expedition and in the Antarctic 
with the Morning on the relief expedition which was seilt out to the Discovery in 1903. 
To prepare her for her second voyage to  the Antarctic her bow and sterii were reinforced 
with seven thicknesses of oalren beams, anzounting to  a total tllicltness of about 7 feet. 
Besides this there were sixteen oalc beains about a foot square froin the deck above the 
]<eel to  the beams of the lower deck. These supporting beams and the strengthellillg 
of the bow toolc the strain of any impact against the ice-floes, so that the ship rose 
against them. The ribs, which were set close, were about a foot square in section and 
extended from the bow to  near the stem, where six thicltnesses of heavy oaken planl<illg 
were used to provide additional strength. Thcre was a 2-incli covering of steel on the 
lower part of the stern, but friction against the ice tended to tear this away from the 
woodwork. 

The fitting-out of the Terra Nova was carried out by the Glengall Coinpany in the 
East India Doclcs on the Thaincs, where they set up all the ship's rigging and renewed 
all the running gea,r. She was also sheathed with wooden skills fro111 the bow to  the 
brealr of the poop, to enable her to  withstand pressure better in her passage t h r ~ ~ g ] ~  
the ice. This sheathing extended to the upper deck and to about 4 feet below tile 
water-line. glhe upper declt was in three portions : the forecastle forward, the upper 
declc as the lniddle portion, and the poop aft. At the brealr of the poop \+.ere the steps 
up to the poop declr from the maill deck on either side. Both tlie forecastle and poop 
were railed. A simple swivel davit was fitted in the forenlost past of the forecastle, 
and was useful in catting the anchors. Abaft this was large skylight and ventilation 

having on either side flaps of thiclr glees in stout wood frames for supplying light and 
air to  the compartment in tlie foroct~stle liead ; beneitth this a covered iron grid provided 

[NO'I'IG.--TllC dDScri])tioll of tile I1erra Nova and tile discussioi1 of sllip's jourlieys were 
1111del. t~k~~ by the lato Comnlalidcr H. L. L. l'e~incll, 11.N., nilli a t  tllc outbreak of war, in 1914, he llud 
rccoivcd froll, Mr. F. E. Duvics, Leading Shipwright 11.N., thr cnrpcntrr of tllc 3'~rrn Noccr, tllc 
details of const,ruction, which tLro printed below. Surgron-Coi~~lnnll(l(~r E. L. At~killson has contributed 
a ~ h o r t  general dcScril)tion, but as both of tho ofiocrs of till0 Rllil)'~ 1)nrty lost tllcir 1ivc'R during the urar 
it has ~ c e i ~ ~ ~ d  best to l~r int  this descril)tioa us i t  stands, it~icl to inukc n o  a t to~npt  $0 c.ompilo nn nccollllt 
of tllc sllip's jounloys, which only tlley could litlvc donc sutisfactorily.] 



additional protection. Access to the forecastle from the upper deck was provided by 
a ladder on the starboard side. Two mooring bollards were on either side of the fore- 
castle. Abaft the skylight was a ventilating cowl which supplied air to the sleeping 
quarters of the crew, which were on the lower deck below the forecastle head. Abaft 
the ventilating cowl was a capstan, which was used, when required, for raising the anchor 
and catting it. 1 

Below the break of the forecastle on the port side were the men's W.C. and urinal, 
while those of the warrant officers were in a corresponding position on the starboard 
side, where there was also a compartment for the boatswain and his stores. Amidship 
on the main upper deck was a steam windlass, which was used for heaving in the anchor 
cable, and from here was a lead to the cable locker through a slotted hatch in the forward 
part of the winch. 

Abaft the windlass was a hatch step leading to the crew's sleeping quarters on 
the lower deck. The foremast was stepped between this hatch and the galley. The 
galley was specially built and fitted with a naval range capable of cooking for 120 men, 
which was set up in the after part of the shelter. 

In  the forward part were shelves on which the various cooked supplies of meals 
for the days could be placed, to be removed by the watches as they were required. 
The galley was very strongly built, and was securely bolted through the upper deck ; 
it was provided .with doors on either side so that the lee door could be left open for 
ventilation. Situated conveniently near the crew's mess, its distance from that of the 
officers was an inconvenience in rough weather. 

On either side forward, below the break of the forecastle, were two skids of stout 
timber and on them two clinker-built double-ended lifeboats lay in their choclts. The 
position was a good one, and covered with canvas covers and secured by seizing ropes 
and grapplings, they withstood the worst weather. Abaft the galley was an accessory 
steam winch which was rarely used. 

The ice-house which was erected abaft of it was tin-lined and had four thicknesses 
of wood besides thick felt. This was apparently insufficient to maintain a constant 
temperature for some of the meat stored in it went bad. 

On the top of the ice-house were mounted the standard compass, a Lloyd-Creak 
instrument and a rangefinder for use when making running surveys. Abaft of the 
house was the main hatch, and next came the main mast and on either side of this a 
Stephens pump, while amidships a t  the break of the poop-deck was the small after 
hatch. 

The forward part of the poop was occupied by the funnel, and forward of it was 
a steam winch, while between it and the funnel were two iron tanlts for thawing ice 
when this could be obtained. On either side of the after portion of the funnel were 
gratings and the two cowls and ventilating shafts leading to the stokehole. The 
remainder of the mid-ship portion was occupied by a strong deck-house forming a 
protection for the enlarged wardroom, and an alleyway above this. The forward 
portion of this deck-house was used by the navigator as a chart-room. 



On the starboard were two w.c.'s for officers and in-board from them were the 
steps leading to the bridge, the mid-ship portion of which was occupied by a wooden 
shelter in which was a large shelf for charts. A few steps ran from the mid-ship portion 
of the bridge to others which led to the top of the deck-house,on which was a compass, 
Astern of the deck-house was the compass, and the wheel, which was double, and was 
fitted with a foot-brake. On either side two grills occupied the greater portion of the 
declr, and above the stern on the out-board side of these were two mooring bollards, 
port and starboard. 

On the out-board side, port and starboard, there were two whaling boats slung 
from davits. 

TJp t o  the time of our departure from New Zealand for the Antarctic the forecastle 
head was used for messing accommodation by the crew, but then it was required for 
the ponies until they were landed a t  Ross Island in the Antarctic. It was sufficient 
for fifteen ponies and four stalls for the others were erected between the ice-house and 
the galley. 

In the second year  stall^ were built on the upper deck for the mules, but this would 
have been impracticable in the first year. The accommodation for the officers and 
scientific staff consisted of a wardroom 24 feet long and 9 feet wide, down the centre 
of the ship, which was lighted by skylights in the top of the deck-house and by small 
ports a t  the sides of the cabins which opened off it. On the port side there was a large 
cabin with six bunks, and two sn~aller ones containing three and two bunks. On the 
starboard side there was a large cabin forward, and two smaller cabins each with two 
bunlts, the remainder of the space being taken up by the alley-way and the steps leading 
to the upper decli. Over the stern there was a cabin on either side, each containing 
three bunlts. 

In the forward part of the wardroom was a stove, and forward on the port side 
was the entrance door to the pantry, which was fitted with cupboards, etc., for china, 
glass and ciitlery. 

Beneath the wardroom was the lazarette which was entered by a hatch in tllc 
alley-way forward of the wardroom entrance. In it wtw stored the bulk of the 
expendable stores, food, etc. Immediately below this was the tunnel for the propeller 
shaft. Forward of the lazarette was a small compartment which was used as a 
chronometer-room and for the storage of other delicate instruments. Forward of 

this from the keel to the upper deck was the engine-room and boiler-room. 
The engines were vertical compound engines working at  an initial pressure of 60 Ibs, 

to  the square inch, and with them the maximum number of revolutions per minuto 
for going ahead was 00. After the first year alterations were proposed by Chief 
Engine-Room Artificer W. Williams to obtain increased efficiency, and these \Yere 
carried out by M. Dickson of Lyttelton, New Zealand, with the result that they could 
then develop 89 revolutions per minute when going ahead and 00 when going 
astern. 

The propeller shaft was exceptionally thick and of the best steel, and the worth 



of this was appreciated when, as not infrequently happened, the engines were brought 
to  a dead stop by masses of ice jamming the propeller. 

The necessity for the bedding of the boilers was questioned at  one time, but they 
stood many trials, although the ship under some conditions rolled very heavily, as 
much as 50" each way, and was practically beam-ended on a t  least four occasions. 

Forward of the engine-room bulkhead the lower deck space was divided between 
coal and general stores. Coal was stowed loose in the after third, and i t  could, by means 
of a hole in the bulkhead, be trimmed into two small bunkers on either side of the 
stokehold. A wooden bulkhead separated the coal from the general stores which were 
stowed in the forward two-thirds of the upper main hold. 

Fresh water was stored in tanks holding 8 .15  tons each, which were on the lower 
deck abaft the foremast. Two out of the four were used for this purpose, the other 
two being filled with compressed fodder for the animals. All the lower hold abaft 
these tanks was filled with coal. 

The Terra Nova was three-masted, the fore and mainmasts being stepped abovo 
the keel, but the mizzenmast was stepped into a reinforced portion of the lower deck 
in the forward portion of the wardroom pantry. 

The following details of the ship have been supplied by Mr. F. E. Davies, Leading 
Rhipwright R.N., and those of the engine-room by Mr. W. Williams, Artificer Engineer 
R.N., while Messrs. David Bruce and Co., of Billiter Square Buildings, KC. ,  kindly 
sent prints of the plans of the ship. 

S.Y. Terra Nova. 
Built in 1884 a t  Dundee. 

Tonnage register, 399.7 ; displacement, 858 tons (light). 
Length . . . . . . . . . . . . . . 187 feet (over all). 
Breadth. . . . . . , .  . . . . . . 31 feet (extreme). 
Depth of hold . . , . . . . , . . . . 19 feet. 

Barque rigged ; royal yards not carried this commission. 

~'ARTIC!ULAR~ OF CONSTRUCTION. 
Keel.-Of American rock elm, 14% inches by 14% inches ; scarphed together after 

French style. Length of scarph, 6 feet 3 inches ; lip, 34 inches. 
Prams.-Of German oak sided to  13 inches or 14  inches. Maximum depth of 

frame, 129 inches, tapering to 62 inches a t  covering board ; breadth of frame, 12% inches. 
Keelson.-Of pitch pine, 18 inches by 16 inches, running fore and aft from stemson 

to sternpost, tapering a t  fore and after ends. Scarphs of keelson, 7 feet 3 inches, with 
46-inch lip. Bolted through keel a t  every alternate timber by 12-inch bolts. 

Sister keelson.-One each side of keelson, 2 feet 8 inches from it ; 14 inches in 
width and trimmed to shape of frames ; secured through each alternate timber by 
I&-inch bolts. 

Plamkimg of bottom.-(Outer) of Canadian elm or American rock elm, from keel 
under bottom and on turn of bilge to a height of 7 feet 7 inches from base line. Sides 



of pitch pine. Planks are 1 foot by 4 inches in bottom, garboards being slightly thiclcer. 
From bottom of doubling t o  7 feet 7 inches from base line they increase in tliiclrness 
gradually from 4 inches to  5& inches. Secured by $-inch bolts a t  butts and by hardwood 
trenails (I;?-inch) a t  frames. Side planks 1 foot by 59 inches up to  within five planks 
below covering board ; from there they gradually taper in thiclrness until i t  i~ reduced 
to 4$ inches a t  covering board. 

Doublin,q.--Extends fore and aft from 3 feet above base line to  18 feet G inches 
above base line, of iron bark 2$ inches thick, except two top stralres which are 2 inches 
and bottom stra1;e 24 inches thiclr. Fastened by 11-inch and 9-inch bolts. 

Ceiling in bottom--13itcli pine, 5& inches thick in bottoni and 4$ inches a t  ship's 
side. 

Main Declc. 

Sl~eY.-134 inches thick a t  top, tapering t o  G g  inches and 18 inches deep, 

Maim DecJc Beanzs.--Of pitch pine (124 inches by 124 inclies) ; joggled 2 inches 
over shelf and secured by hanging and lodging knees with seven bolts in each. Beams 
about 5 feet 3 inches apart from centre to centre. Main deck stringer same size as 
shelf. 

Upper Deck. 

Upper Deck Sldf.--lO~ inches thiclr on top, tapering to  5 inches and 15 inches 
deep. 

Upper Deck Beams.-Yfr inclies by 10 inches and about 5 feet 3 inches apart centre 
to centre ; stringer, 12 inches by 12 inches. 

Covering Uoard.-4 inches thick. 

Quarter Decli. (Poop). 

Upper Dec1i.-Stringer and shelf carried eight f ra~ne spaces under quarter deck. 

Slbelf.-LTnder quarter deck 5 i~iclies d top, 3 inches a t  bottom, 12 inclies deep. 

Beams.-Of Gern~an oalc (84 inclies by 9 inches), again 5 feet 3 i~iclies apart. 

Stringer.-Y inches by 9 inches. 
Decks.-Upper Decli and Poop of pitch pine. G inches by 3 inches. Top g.nllant 

forecastle 1)ecIc of yellow pine, G inches by 3 inches. 
Hatch Coa?lti~qs.-13itch pine. Main hatch, 146 inches by 5 inclies. Pore and 

after hatches, 8 inclies by 6 inches. Top of coaining, 1 foot 5 ii~cfies above line of beilm. 

licctcltes.-2& inclies thick. 
Irojb Beavns under top gallant forecnstle, ti inches by 3 inches by inch, 4 feet 

G inches fro111 centre to centre. 

B~~llOdd~k~.-Stancliions, 7) inches by 02 inclies nt botto~n ; 7$ inches by G icnlies a t  
top. Balwnrl~s of l a  inclies tliid;, top and bottoln ~trnlco being 1 i  inclles. 
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The false stem, stem, stemson and deadwood of English oak, totalli~lg to about 6 feeti 
through at  the water line. 

Iron sheathing for protection against ice extended from the bows 6 feet aft and to 
7 feet above and below t.he normal water line. She is also fitted with a heavy iron stem 
hand. 

On the inside of the bows below the main deck from the stem to 46 feet aft two 
extra tiers of beams were worked immediately below the main deck beams and well 
pilloried from the keelson. Also for this distance riders (12 inches by 12 inches) were 
worked inside the frames, diagonally across and 1 foot apart. 

As originally built she had a screw well for lifting the screw but this had been filled 
in when the large propeller was fitted. 

The rudder was plated with -! inch mild steel plates to about 6 feet below the normal 
water line. The weight of the wood in t,he rudder is nearly 1 ton a.nd of the iron plating 
another 2 ton. It is hung by 4 pintles and originally there was nothing to prevent the 
rudder unshipping except its weight. After the first season (1910-11) a wood lock was 
fitted for extra safety in case of a lifting force from pressure. 

MASTS AND YARDS. 

Main Mast. 

feet inches feet 
Lower Mast . . . . .. 70 6 Rousing . . . . . . 18 
Topmast . . . . .. 37 0 , )  . . . . . . 9 
T'gallant mast . . .. 36 6 9, . . . . . . 0 

Height of Truck above U.D., 111 feet. 

Pore Mast. 

feet inches feet 
Lower Mast . . . . . .  68 0 Housing . . . . . . 18 
Topmast . . . . .. 37 0 9 9  . . . . . . 9 
T'gallant ma.st . . .. 36 0 9 )  . . . . . . 6 

Height of Truck above U.D., 108 feet 6 inches. 

M,izzen Mast. 

feet inches feet inches 
Lower Mast . . . . .. 68 0 Housing . . . . . .  7 0 
Topmast . . . . .  .. 48 0 y y  . . . . . 7 0 

Height of Truck above Poop, 92 feet. 
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1Main and $ore. 
Diameter. 

Length. 
feet inches 

Lower Yard . . ,. .. 64 0 
Upper Topsail Yard .. 63 0 
T'gallant Yard . . . .  41 0 

Bunt Quarter 
inches inches 

14 13 
122 11 
0 9 

feet inches feet inches 
Length . . . . . .  49 3 Housing . . . . .. 1G G 

Total length outboard, 32 feet 9 inches. Tapering from 10* inches diameter - I  

heel to 8 inches. 

Coal Space.-By original design 130 tons could be carried on the main deck for\vard 
of the boiler room hullrhead. The tanks being n-xnoved from the hold this was used 
for coal, and tllen the hold from boiler room bulkhead to the fresh water tanks up to  
the main declr, and above the main deck from the boiler room b~zllzhead to  *he fore end of 

the main batch, together with the 68 tons in tho bunkers, brought her coal capacity up 
to 550 tons (New Zealand coal). 

From the fore end of the main hatch to Ule forematit was then available for general 
cargo and extra living space. 

Water Tanks.-In the hold, 10 feet abaft fomnast and height to  the main deck 
beams ; four in number. Two rectangular ones, held 123 tons each, and two wing 
tanlrs fitting the shape of the ship held 8 tons each. . 

Though in the design counted a,s ballast tanks they were all used, when required, 
for fresh water. 

Creoo Space.--'l' topgallant forecastle was used as a mess deck and the forecastle 
as a sleeping &el<. The men slept in hammoclzs, all bunks being removed from botll 
forecastles, and lockers were arranged along the ship's side for kit's. On the port; side 
of the lower forecastle abreast the foremast rt warrant officers' imss was built with six 
bunlrs. 

An instrument room of match boarding was built starboard side lo\ver forecastle, 
opposite tile warrant officers' mess to hold all instrumeilts. It was, however, found to get 
very wet and no delicate instruments could be stowed there. 

Tile wardroom was inuch enlarged and, including the pantry, extended froin the 
engine-room bulkhead aft. Cabins were arranged a11 round, and the original engineers) 
mess now illto the wardroom nnd was fitted up as a six-bunlr cabin. Total 
number of bunlw, 24. 
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The skylight and cornpallion to the wardroom were removed, and a deck house 
built over the wardroom for light and air. rPhe foremost end of this house round the 
mizzen mast was made into a chart-house, and i t  also allowed of a gangway about 2 feet 
6 inches broad on the starboard side, between the after door and the companion down to  
the wardroom (the old hatch t o  lazarette). This house was constructed of two thiclr- 
nesses of 1 inch spruce boards. 

The gangway mentioned above was found almost indispensable in cold weather for 
the biologist, the baths into which the contents of a trawl were emptied, immediately 
it was got in-board, being a t  once put in here to  pkevent the catch freezing, and by 
keeping tlre wardroom fire up it was possible to lteep the temperature here slightly 
above freezing point even with 20 to 30 degrees of frost outside. 

On the port side of the poop four laboratories for scientific worlt were built of 1 inch 
spruce double thickness. The after one was fitted up as a photographer's dark room. 
The foremost one had two clomc troughs with small tanks overhead (one salt water and 
one fresh water) for the use of the biologists, while all were fitted with shelves for bottles, 
etc. By exercising care in replacing bottles there was hardly a breakage in spite of the 
excessive motion which was sometimes experienced. Thew houses were found to  be 
unsatisfactory as they soon lealted badly through the expalision and contraction of the 
wood, causing great annoyance to  the scientists and damage to  their gear. Tt would be 
advisable on any similar occasion to use teak in spite of the greater expense. 

The compartment in the hold before the sail-loclters was used as a biological locker, 
it being about 8 feet fore and aft and the breadth of the ship. 

As a contributory cause towards the freedom from loss due to  breakage must be 
counted the fact that, a8 soon as possible after preserving, the bottles containing biological 
specimens were safely packed in wooden boxes and stowect in this locker. Water 
samples, however, which were stowed here froze arid broke the bottles. 

On the upper deck between the main and fore hatches an ice house was constructed 
of :-outside, two thicknesses of 1 inch spruce boarding grooved and tongued ; lagged 
top, bottom and sides, with a non-conducting material, Inside were another two 
thicknesses of 1 inch spruce boarding, and the bottom and 3 feet up the sides lined with 
lead. There were two drains to  let the melted ice water run off. This house when filled 
with ice and meat was such a heavy weight (about 10 tons) that its position on the upper 
cleck was a source of weakness. On top of the ice house were placed the Standard 
Compass, $he Dip Circle gimbal stand and the ltange Finrler. 

Below the wardroom over the shaft alley wa,g a lazarette extending from the engine 
room bulkhead to  the body post (22 feet), which was used for stowing " present use " 
stores in. Dowri here was also the chronometer roorn. ?'he laaarette was the only 
really permanently dry place in the ship. 

There were no watertight bulltheads throughout the ship. 
Two leaks were a source of considerable trouble till they were finally located. One 

of the through bolts in the stem had become slack in the hole allowing free passage for 
water, but there were also other lealts about the bow8 beneath the sheathing ; the 



original caulking in the ship's planking beneath the sheathing having become perished 
from age, and the ship having had such frequent small repairs, i t  was difficult without 
a large refit to  malce the sheathing itself watertight. 

In  the stern, by careless worlcmanship d soine time, a hole in the ship's planking 
beneath the sheathing had been left unplugged near the screw well. Water thus found 
its way easily inside the sheathing when i t  had a free passage inboard. This lea]< was 
very difficult to locate and was not found for nine months. 

At her worst, when fully latlen, she made about 1 foot G inches of water in a watch, 
and when these two leaks were st,opped i t  was reduced to  this amount per day, but 
after worlcillg in the pack there was always an increase of leal< forward which could 
only be stopped properly by stripping down the sheathing in the bows and recaullcing 
the hull. 

Hand P U ~ . - A b a f t  the inninninst, four 6-inch pluilgers (two to  each suction pipe) 
about 9 inch stroke. 

~ l l e  suction pipes as originally fitted were heavy cast-iron pipes in two lengtlls 
(i.e., each Iengtll about 10 feet) running down between the frames and open a t  tile 
bottom with no rose fitted. 

A trunlc gave access to the well from the after hatch, but the space in which the 
bottom of the suction pipe was, was so small that i t  was always difficult to clear ii; of 
coal even when i t  was practically dry, and allnost illlpossible t o  do so a t  times when 
there was 3 feet of water in her. 

After the first year's experience the lower end of the suction pipe was cut and 
flanged 3 feet 0 inches from the bottom, and a Iigllt ison pipe and rose fitted \\.hicll 
could easily be removed if required. 

I n  bad weather it was impossible to  open the after hatch a ~ i d  so get down to the 
pump well, wllile froin forward the way was bloclied by coal and stores (when fully 
laden). I t  was necessary therefore in the gale of Decenlb~r 8, 1910, to  cut a mnn-]lole 
in $Ile boiler-room bulkhead to  allow access to the trulllc. 

After the first season the bilges were tllorougllly cleaned and the ceiling, wllicll jvas 
damaged, repaired. The bilges had become filled ilp wit11 coal tllat llad found its way 
througll the dalnaged ceiling and mixed with the residue oil from the engine roonl bilge, 
This fornled into large balls that so011 cllolt~d the pumps. 

llhe original pump handles were short handles allowillg of 0111~ three men aside, 
but these w r e  replaced a t  Simonstown by long portable cranlc handles between the pulllp 
and ship's side on both sides of the ship. 

Without these better handles i t  would often have been iillpossible to pulllp out in the 
Southern Ocean. 

8Jcids.-Immediately abaft the foremast three skid beallrs were built the lleigllt 
of T'gallant foi*ecastle. On these were atowed a ~\~lialer and cutter, and also the sllkYs 
spare timber for repairs. Tliese skids went found of tlie greatest use. 



Pirst Year-1 9 Ponies. 

The top gallant forecastle was fitted up into fifteen stalls, the lamp room being 
removed. 

Each stall was 2 feet 8 inches broad with portable partitions between. The front 
boards were fixed, but this was found to be a great disadvantage if an animal fell. 

A trunk was built round the hatch leading from the top gallant to lower forecastle 
and carried up to the skylight so that the air the men got in the sleeping deck below 
should come direct and not through the stables. 

Four stalls were built on the port aide of the fore hatch, between the ice house and 
the after skid beam, facing inboard. These were strongly constructed of 3 inch deals, 
bolted through the deck, receiving some support from the ice house and after skid beam, 
and also secured by chains to deck ringbolts. The partitions were of 2-inch red pine. 

Second Year-Seven Mules. 

The mules were all carried outside. 
The stables were again built round the fore hatch, four stalls being on the port 

side and three on the starboard, all facing inboard. The deck between being brought 
up to the level of the hatch coaming. 

The front boards were fitted to be easily removed to take out any one animal at  a 
time. (See sketch below.) 

At the bottom (in front) a wide board close down to the deck prevented the possi- 
bility of their feet slipping under. 

The partitions were again removable but brought close down to the deck: for the 
same reason. 

On the floor of the stalls cocoanut matting was put down and 1 inch x 2 inch battens, 
to give the animals a hold. The matting choked the drain holes and was found to get 
very foul, and was therefore discarded after a few days. 

Eve-bolts were fitted on the top of the stalls to assist in lifting the animals if they 
should fall. 

PIU. 1. 

The stables were covered with painted canvas, and an awning that could be drawn 
across from stable to stable in bad weather was fitted. 
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Dogs.-Going south there was not room to place special fittings for the dogs, but 
for the passage home wooden trays were made for them to lie on. These trays were 
about 18 inches to 2 feet broad with a 2 inch batten running along the outer edge for 
the dogs to press their feet against when the ship was rolling. 

They were raised 3 or 4 inches off the deck and had holes bored through to allow of 
free passage of air. In both hot and wet weather they were the greatest comfort to the 
dogs. 

ENGINE-ROOM PARTICULARS. 

The propelling machinery consists of :- 

One set of 2 cylinder (H.P. and L.P.) compound vertical inverted engines made by 
Messrs. Gourley, of Dundee, in 1886. 

Nominal horse-power . . . . . . . . .. 140 
Diameter of cylinders-H.P. . . . , . . . . 27 inches. 

1i.P. . . . . . . .. ti4 ,) 
Length of stroke . . . . . . . . . . . . 2 feet 9 inches. 
Diameter of shafting . . . . . . . . . . lo* iaches. 

The H.P. and L.1'. slide valves were flat double ported. 
One surface condenser was fitted, the circulating water passing through the tubes. 
The air pump (1 double act4ing) was worlted direct off the nlain engines. 
The thrust block was of solid block type having six collars on tb shaft, circulating 

water passiilg through the top cap. 
The startine; and reversing gear was of the " all round )' description. 
The main bearings, crankhead and eccentrics were lubricated by means of worsted 

syphons. 
The propeller was four-bladed and of cast steel. 

ENGINE ROOM PUMPS. 
Circulating Pump, worlted direct off the main engines, for circulating ~ ~ a t e r  tllrough 

the condenser, could if required be put on to engine-roo111 bilge suction. 
Capacity about 600 tons per hour. 

Mail ~ i l g e  Pumps.--Two worked direct off the main engines. Diameter of plullgers 
4 inch, stroke 2 feet. 

Peed Pqlmps.--l!wo worlmd direct off main engi~~es. Diameter of pl~lngers 4 inch, 
strolre 2 feet. 

Eaapwator.-Makers " ICirltaldy." Output 6 tolls per day. The feed pump for 
evaporator was worked direct off the main engines taking its suction from main 
col~denser discharge. Diameter 2 inch, stroke 10 inches. 



1yjector.-One ; for auxiliary feed and make-up feed. Malters, " navies Metcalfe." 
One auxiliary fire and bilge pump (independent of the main engines) 

made by " Gourley " with connections to fire main, engine room and s t o l e  
hold bilges. 

Boiler.-One marine return-tube boiler, having three furnaces. Working pressure, 
$0 lb. per square inch. Dimensions : diameter, 15 feet ; length, 12 feet. 
Weight of water a t  working height, 26 tons. 

Ventilation.-All natural draught. Two cowls a t  after end of engine room as up- 
takes. Two cowls over boiler room as down-takes, exhausting through the 
fire and up-funnel. 

The space over the boiler was also ventilated by "ports " on top of the boiler 
room casing. 

There was no bulkhead between the engine room and boiler. 111 the tropics the 
boiler-room was extremely hot. 

The bunkers were ventilated by port-holes in the forward end and bunker lids on the 

POOP. 
The ship was fitted with two steam winches ; two cylinder, reversing type ; steam 

taken from boiler and exhausting to  atmospl~ere. 
The foremost winch, situated abaft the galley, had 

Cylinder diameter, 8 inches. 
Stroke, 12 inches. 

It was used for trawling, and for working cable by means of a messenger chain and 
sprocket wheels on the cable holder. In  cold weather the messenger chain became too 
brittle for this strain and snapped. 

The after winch, situated a t  fore end of poop, had 

Cylinder diameter, 6 inches. 
Stroke, 12 inches. 

It was used for trawling, and had a messenger connection to work the hand pump, 
but this was never used owing to  the waste of steam. 

Heaving in a trawl caused a loss of water varying from + ton to  1 ton. 

The boiler was examined and drill tested in 1910 and new plain tubes were fitted. 
The stay tubes were passed as good for the commission ; they were supposed to  be the 
original stay tubes fitted. 

The centre combustion chamber was found to be only 3116th~ of an inch instead of 
8 in one part. This had already been patched unsatisfactorily, but the thickness was 
increased to  5116th~ by the acetylene welding procesu, which proved quite satisfactory. 



Only fresh and distilled water was used in the boiler the whole con~nlission. 
Corrosion was found taking place on the stern shaft near the propeller, so a zinc 

protector was made and secured to  the shaft. The propeller was cement-washed and 110 
111ore action occurred. 

For melting ice two iron tanks werc fitted one on each side of the boiler-room casing, 
with a steanl jet entering near the bottom and discharges leading to the boiler and ship's 
tanks. A little ice being inelted in them, and the water raised to  boiling point, i t  was 
found that ice was melted in them alnlost as quiclily as i t  could be put in. As first 
fitted the steam was kept enclosed in a spiral tube a t  the bottom, but after experience 
this tube was removed and the steam let direct into the tad<. 

While crossing the Atlantic in 1910, trouble was experienced owing to  hot bearings. 
It was found that the inain bearings had been lined up with tin liners under the differellt 
brasses and these liners had deteriorated. After brass liners had been fitted in New 
zealand there was no inore trouble from this cause. 

Coal.-She tooli in 460 tons Crown Patent Fuel at Cardiff in June, 1910. 
The briclts were two sizes, ~f 25 lbs. and 12 lbs. lveight respectively. This fllel was 

very suitable for stowage (35 cubic feet per ton). It was easy to  trim froill the hold 
into the bunlcers and was also convenient for use with a shore party owing to its colllpact 
stowage and easy handling. It was not found to  deteriorate during two winters. Por use 
in the ship it was fouud not so economical as coal proper, owing t o  the comparatively 
large percentage of ask and clinker. 

Prom New zealand both Westport and Blackball coal were found t o  give good results 
arid $0 be economical. They were used mixed, and worked well, the percentage of 

ash being only about 3 per cent. 
llhe Blac]iba1l coal requires good bunker ventilation, and g e a t  care had to  be taliell 

that it should be received on board perfectly dry. 
TO ventilate the coal in the hold six wooden trunks were fitted froin the bottom of 

the hold to  above the coal, and these were perforated with holes a t  frequent intervals, 
Tllcy also ullowcd the temperature of the coal to be taken daily. Whenever the weatller 
13erlnitted tile llutc]ies werc uncovered during the daytime. 011 two occasions tllo coal 
heated sufficieiltly to  cause Some alwicty. 

Oil.--Tlle lubricating oil used was No. 1 ~niaeral engine oil of the Va.cuul~~ Oil 
Coiilpany and was quite satisft~ctory. 



CHAPTER 111. 

EQUIPMENT AND STORES. 

Primus Stove.-The Primus stoves used on the Expedition were manufactured by 
Hjorth, of Sweden, and were of two types-" silent burners " and " roarers." 

After many tests the " silent burners " were considered to  be the more efficient and 
economical, but since then experiments with British stoves under conditions prevailing 
in England have given better results with the " Roarer " type. 

An abundant supply of prickers to clear the nipple and a t  least four spare nipples 
should be carried for a long journey, as well as a spare tool with universal joint for placing 
the nipple in position and screwirig i t  home. 

Under all ordinary conditions a gallon of paraftin suffices for cooking three meals 
a day for a four-man unit for seven days, and with economy and under summer con- 
ditions a gallon can be made to last for 10 days. 

The methylated spirit necessary for lighting the Prinius was carried in a cylinder 
holding four ounces, an amount sufficient to last a party of four men for a fortnight, being 
used three times daily. The cylinder delivered through a nozzle controlled by a spring, 
so as to  avoid waste and evaporation. 

Coolcing Apparatus.-The cookers were of the same type as usecl in most recent 
expeditions and known as the " Nansen " cookers. Y'hcy were made of aluminium 
and comprised an outer cooker, with inner and outer c\.alls forming a hollow shell, sur- 
rounding an inner cooker or pot with a firmly fitting cover, which rested on studs pro- 
jecting from the lower part of the outer cooker. 

The cups were double, fitting accurately over each other, and all four pairs were 
carried in the inner cooker. Four aluminium spoons the size of a dessert spoon were 
also carried, and these were also placed in the inner cooker with the cups. When in use 
the inner and outer cooker rested on a circular tray with central hole, which was itself 
supported by extensions of the legs of the primus. Inverted over the whole was the 
large outer cover ; the lid of this formed a platform for the legs of the Primus. 

* These notes have been prepared by Surgeon-Commander E. L. Atkinson, with additions by Messrs, 
F. Debenham, R, E. Pricstiey and C. 8. Wright, othcr rnernbers of the Expedition. 



With,these cookers i t  took from 30 to  45 minutes, according to the degree of cold, to 
provide a meal for four men. 

Fuel.----The oil used was a paraffin with a very low flash point. I t  withstood freeeillg 
in temperatures of - 77 deg. B. ; below -. GO dog. P., however, it became s l i g ~ l ~  
opalescent and thick. 

The ~araff in  was carried in tins of rectangular section, each holding one 
the weight of tin and paraffin being 10 lbs. The tins were fitted with brass screw caps 
and leather washers. The caps had two raised lugs on top to facilitate opening 
the tins. 

After exposure to excessive cold, the leather washers harden and are less effective 
in preventing evaporation, and this happened in the case of the tins placed a t  the foot 
of the flag-poles marking the depots. Returning parties found their supply a t  the depot 
short for this reason, and the Polar party also coinplained of shortage, as related in 
Captain Scott's diary. 

Storage qf Food.-The tnode of storage of food a t  the depots is of the utnlost import- 
ance, and the experiences of the sledge parties of this expedition should prove useful in 
future. The was carried in bags made of a light brown holland material, 
these were placed on the cairns and in most cases covered with dabs of snow. 

On the return journeys, in every case where the sun's rays had been able to reach the 
bags, i t  was found that the heat had been sufficient to lnelt the fat, which then exuded 
through tne canvas. 

llhe heat had also led to partial decomposition in solne cases, and the pemn*ican 
tasted rancid. The same remark applied to the butter ration when this formed part 
of the dirt. Butter, however, was stored in rough white calico bags, and the 
effect of the sun's rays was less marked. Anlundseii also cor~ipleins of ruined pelnmicall 
in his depots. 

The experialce of the Expedition suggests that care should also be talcen with the 
tins of biscuit Normally, the tins would be depoted unopened. If open whcll 
lait a t  ttb depot, however, the very greatest care lllust be taken to  cover theln 
sufficient snow. 

Tho following ease occurred. il party took its rations fro111 an unopened box, but 
wholl thev replaced the box they did not bury it efficiently, and the succeeding party 
found that drift snow had got into the box, the sun had acted 011 this, and a portion 
of the biscuits were embedded in ice. 

It is thus necessary when storing food a t  the depots t o  place it ill the centre of tho 
cairll before this is completed. Cnre must even then be talcen t o  see that the 
of snow prevent access of the sun's rays and are of sufficient tllickliess to form n. soreell. 
The Northern party depoted food sometinlea in canvas tanks which were placed 011 

the top of any opened biscuit. tins, and so shielded them effectually from drift. 

Spacing ?f Depots and Cairns.--011 the souther11 jo~lrney the depots were 
a t  iiltcrvals of (50 miles on the Ross Barrier, and contailled the estimated uln~ullt of 



food, sufficient to  carry the party to  the next depot on full rations when marching a t  
the rate of 14 geographical miles per day. 

Between the depots, rough cairns of lesser height were erected a t  varying distances 
when halts were made during the southward march. The distances between these by 
sledgemeter and the course between successive cairns were noted. 

This was helpful on the Ross Barrier, as even a cairn lends interest to the return 
journey and most helpful in keeping the course when navigation is by dead recltoning. 

The mid-barrier area, from experience gained in traversing i t  in November and (in 
the case of the second return party) in late January and February, seemed windless 
with almost continuous fall of light snow. 

Glasses or ~S'now Goggles.--The goggles supplied for the Expedition were of leather, 
quadrilateral in shape with a central raised part. Two such pieces of leather, with 
glass between, formed each eyepiece. Apertures of suitable shape and size were then 
cut in the leather. These glasses were comfortable, did not compress the nosc and 
were easily stored. 

It would have been an improvement if this central raised portion of the leather 
had projected further from the face in order to secure some additional side ventilation. 

This question of ventilation is one of the greatest importance, especially for man- 
hauling units, where the labour involved in dragging the sledge gives rise to  profuse 
perspiration. The water vapour so formed condenses as dew on any surface, such as 
the glasses, which are a t  a low enough temperature, or in lower t2mperatures in the 
form of hoar-frost. With adequate ventilation, there is less tendency t o  form dew or 
hoar-frost except when there is no wind or a following wind. It is possible for dew 
ia form on an inner glass surface a t  the same tirne as hoar-frost is deposited on an outer 
surface. Conditions are therefore particularly unfavourable for those individuals who 
normally wear glasses. With such persons i t  is mosi important that the colonred glasses 
should be ground with the correct curvature, so that two pairs of glasses need not be 
worn. 

l'hotographi~ally, as tested by actinometer, t l ~ e  light on these days was oft011 
brilliant, generally varying from two to  twenty-four seconds by MTatson's actinonieter, 
even when the sun was not visible. 

A depressing effect was often caused by the almost total diffusion of the light, the 
clouded sky and the snow surface appearing of equal colour and light intensity so that 
the two, and the horizon between, were indistinguishable from one another. The result 
was that there was often complete loss of contrast. No shadow was cast and the horizon 
blended with the dead white of the Barrier surface. One could stand almost alongside 
a cairn nine feet high and he unable to see it. No shadow being cast, one was quite 
unable to  distinguish sastrugi or any snow projections on the ~urface before falling 
over them. Often on the better days, after sighting a cairn a quarter of a mile away, 
a stumble would cause it to be lost : after searching for long periods, one would realise 
that  in the endeavour t o  pick up the cairn a false horizon was being searched. 



These conditions are not confined to  the mid-position, but are liliely to  occur on 
any section of the Ross Barrier, or indeed any snowfield of sufficient extent to possess 
an horizon. 

The above conditions can he slightly remedied by the use of efficient coloured 
glasses, to give protection from snow blindness, and a t  the. same time, bv cutting out 
the blue and violet end of the spectrum, increase tche contrast on such days. A sharp 
" cut " in the spectrum is essential, together with sufficient rcduction in total intensity 
t o  give adequate protection on the brightest days. 

None of the con~positions for preventing deposition of dew or frost which were 
tried was fouiid to  be of any service. 

Balaclava Helmets.---The 13alaclava helmets supplied were of thin wool for summer 
use, and of a very much thicker wool for winter. The lower part could be tuclced irisirie 
the sweater, and both lcinds had n specially thick pad of wool attached over the eais, 
as this is an organ particularly liable to  frost-bite. For ordinary use a piece of " wind- 
proof " n~aterial sewn to  cover both ears and almost meeting behind, was fouiid t o  
give a very efficient additional protection. The wind-proof material should come well 
forward towards the fajce opening, hut should not meet behind or on the top, so that  
perspiration can escape, to deposit as hoar-frost on the outer surface which can he easily 
brushed off. If the woolleii helmet be completely covered in, the wind-proof beconies 
wet and freezes hard. 

I n  very cold weather an addition in the form of an inverted T was used to  protect 
nose and cheeks. For attaching this, beckets are sewn a t  appropriate places on the 
Balaclava helmet to take two large buttons sewn a t  either end of the horizontal portion, 
the third " arm " of the inverted T being sewn to  the Baalaclava helmet a t  a point 
directly above the nose. 

Normally, the " nose-protector " is pushed under the forehead portion of the 
Balaclava, where it is thawed and dried when not in use. 

When tlic " nose-protector " is required for use i t  can be pulled quiclcly froni beneath 
the Balaclava and secured in place by means of the buttons and beckets. The " nose- 
protector " device is an old one, and i t  is doubtful whether i t  is ever really efficient. 

IVind-proof Helmet.--l'lie wind-proof helmets (of two qualities) conlprised a hood 
fi.tting over the head, with a projecting funnel surrounding a narrow opening shaped t o  
the face, and widening to the outer border which was attached to  a soft copper wire. 
'There was also u neck-piece which almost completely covered the shoulders, and could 
be tuclced inside the wind-proof si~iocli. 

l?or acicied security on a long journey, it is better to sew the buclc portioii of tlle 
wind-helmet to  the wind-proof siiiock. It can then be carried as one garillent, and when 
not in use dries in the air. 

Experience showed that i t  was best to use the h l m e t  formed of thinner wind- roof 
cloth on most occasions, for it dried niore qaiclcly, and in low temperatures, when covered 
with ice, ciid not becoirie so hard as did the thicker winter helmet. 



The function of the truncated cone was to form an enclosure which would retain 
a volume of air to  act as a buffer against a head wind, the heat loss from the face being 
conditioned chiefly by the rate of renewal of this entrapped air. By suitable mani- 
pulation of the copper wire, the funnel could be shaped to  give fairly effective protection 
against a side wind. 

Wind-proof Xmoc1c.-The wind-proof smock was supplied by Messrs. Mandelberg 
in two thicknesses, one for sunlmer and the other for winter use. 

It was pulled on over the head and the neck opening was run round with 1 inch 
lamp-wick and the ends loosely tied. By tightening these ends the opening could be 
drawn close. The smock reached to the top of the thighs and was also run round with 
lamp-wick, so that i t  could be closed tightly around the top of the thighs, if desired. 

Even in very cold weather, the thinner material was preferred by some, as it did 
not become so stiff when wet and frozen hard and was almost equally efficient. It was, 
however,.less durable than the thick material. 

The trousers had no opening and were secured around the waist by 1-inch lamp-wick. 

Puttees.-Two kinds were provided, one type being similar to the army pattern, 
while the other type was of thicker woven material for winter use. 

Some members shortened them and wore them round the anltle, while others took 
the puttees up as far as the knee. 

When wound around the top of the finneskoe they ltept i t  in place on the foot and 
prevented i t  from sliding forward, as it has a tendency to do. 

Socks.-Thiclt hand-knitted socks were supplied by the Wolsey Company, and were 
extremely well made, durable even after several months' wear. TWO pairs of these 

'socks were usually worn and this was sufficient in sunlmer weather. 
Goat-hair socks from Norway were also supplied and sometimes worn over the outer 

pair of woollen socks in cold weather, but they tiid not wear well, and after absorbing 
moisture they froze hard and were very dificult t o  thaw ; owing to their loose texture, 
they did, however, dry quickly in the open. 

I n  the last year some long stoclcings similar to  those worn by lumbermen in Canada 
were obtained by C. S. Wright for the Expedition. !l'hese were very warm and wear- 
resisting and may be recommended for future use. They came to the Itnee and were 
secured there. 

Pants.-These were supplied by the Wolsey Company. They were of material 
almost twice as thick as that used for the thickest winter wear in England. Onepair 
was sufficient for most people ; others preferred two pairs fitted with a front down- 
folding flap, with two buttons, for which eyeletrc were placed on either side of the upper 
part of the pants. 

The vests were also made by this Company. They were approximately of the same 
thickness as the pailts, with an extra thickness a t  the back to keep the heat in whilst 
lying in the sleeping bag a t  night. Over this vest an ordinary woollen sweater was 



worn, and a large piece of wind-proof was usually securely sewn to  the front of this to 
form a poclcet. Tn this was carried all personal gear that might be required in a hurry 
or was continually in use. For night wear and for cold weather, so-called pyjanla 
jackets were supplied. They were made of merino material also supplied by the Wolsey 
Company and had two large pockets a t  either side, with large buttoils down the front. 
Lastly, a thick woollen muffler was sonletimes worn around the throat,, and the 
efficiency of this was proved by its preventing frost-bite of the face on cold days. 

Ir'i.lznes7coc.-The finneskoe used by the Expeditioil were obtained froin Hagell of 
Icristiania and were secured of especially large size. (The Lapps who manufacture these 
fur boots have exceedingly small feet, so that those for Europeans have to  be specially 
made.) 

The best finneskoe are made from the hide covering the forehead and the sllanlrs of 
the reindeer. The sole is sewn in so that the hair points from the toe to  the heel for the 
foremost half, and in the reverse direction for the heel half, which nlininlises slipping. 
It would probably repay any future explorers to visit a Lapp village on the coast of 
Russia, a day's run from Vardoe, in Norway, and obtain from the Lapps the finneskoe 
and sleeping bags necessary for a projected expedition. 

Good finneslioe will last for a year on snow surface with good treatment, but bad 
ones will last only a month or less. 

,'Senna grass was also carried for the purpose of packing around the toes. On taking 
off the finneslcoe the grass should be fluffed out in the hands to get rid of the frozen sweat. 

The longer thigh or knee fur boots are not suitable for man-hauling. Their extra 
length only increases the difficulties due to freezing up in low temperatures. For driving 
dogs, however, they can be recommended, as there is comparatively sinall exertion with 
a dog team and proportionately less sweating. 

Captain Oates brought a few lamb-skins with him and these he gave to  some members 
of the party to make into sleeping boots. They were roughly sewn into the shape of 
the boot and secured below the Irnee by tapes. Sheep-sliin has sonle advantages, as i t  
is warm and wears well, while the wool in well-cured skins, after daillping, does not tend 
to  come out ; its weight and the great stiffness due to the deposited ice and hoar frost 
that would ensile after it had been used for a sleeping bag in cold weather would be 
against it. 

&fitts.--'j'he description is of those supplied for the 13xpedition and of those evolved 
and found to  be most usef111 in practice. 

The hulf-mitt was fa long woollen mitt, without thumb-piece or spare for the otller 
four lingers, worn next to  the sweater and exteiding up the arms, tlie upper portioil 
being pinned with a si~foty-pin to tlie arsin of the sweater. The openiilgs through which 
fingers ant3 t'hunlbs projected were sewn with tape to prevent fraying. As the joints 
of the fingers and tliuiilbs were free and uncovered, i t  was ~olll~llollly lcnown as a 

half-mitt. 
?'here were also short woollen mitts wit11 n tlmnlb-piece and si~igle space for the 



other four fingers, but in cold weather these froze, and as i t  was no good trying to haul 
the mitt on with the wrist piece, the mitt was cut in two, so that the upper portion came 
only to the middle of the palm of the hand. They could then be placed in position 
immediately, even in cold weather when they were frozen hard, and were very useful 
when handling the cooker or any large metal instrument. 

The outside fur mitts had a single compartment for the thumb and another single 
compartment for the fingers. A broad piece of lamp-wick was sewn to each, and secured 
by another shorter piece from side to side. By this they were slung over the head. 
They were fitted with thin inner fur mitts, but these crumpled and froze with use and 
were unhandy and unnecessary for sledging. These thin inner fur mittens had their use, 
however, as when dry it was possible to manipulate a theodolite without taking 
them off. 

A small amount of senna-grass a t  the bottom of each fur mitt would aid in removing 
some of the frozen moisture. 

The particular virtue of the large fur mittens was the fact that they were wind-proof. 
The combination of half-mitts and the truncated woollen mittens served our purposes 
excellently, except in high winds and cold weather, especially as the labour of man- 
hauling caused the deposition of so much ice and hoar frost in the woollen fabric that 
they, too, generally became wind-proof. 

Sleeping Bags.-The sleeping bags were single, though in Captain Scott's previous 
expedition three-man bags had been used, and where very cold work is antlicipated in 
the future they may be needed again. 

The best fur is the close thiclr fur of the winter coat of the reindeer. The hairs of 
the summer coat after wetting tend to come out in clumps, and such skins should be 
rejected. 

Clothifig.---The allowance of spare clothing for the Southern Journey was calculated 
a t  14 Ibs. for each individual. This total included the allowance for tobacco, note-boolts 
and reading matter also. Personal experience and predilection alone can guide each 
one what to take. 

A housewife, with thread and needles, should be carried in each personal kit. There 
are many small tears to mend and damage to socks and mitts to make good. I n  cold 
weather, tears in the wind-proof should be mended a t  once, otherwise local frost-bite 
beneath the tear occurs on each windy day. A small piece of beeswax for waxing thread 
is useful. 

Crampons.-For working on the ice slopes of glaciers or on hard nBv6, crampons are 
necessary. A most useful type was evolved during the expedition and suited this purpose 
well. The lower sole was of an aluminium alloy studded with thick quadrate pointed 
nails and a piece of thick leather fixed the sole to a metal heel similarly studded. 
Around this leather n rough shoe of storm-canvas was sewn. The upper edge was fitted 
with beckets, and along the toe-piece &inch lines were fixed, which crossed and recrossed 
through the beckets to the heel. 
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The feet, with finneskoe on, were fitted in and each cord from becket to becket 
gradually tightened. Finally, the two ends were secured around the ankle. I n  use the 
canvas became moist and on talting them off froze, so i t  was advisable to  shape them after 
removing them from the foot. 

Of the many t ipes of crampon that were tried these proved to be by far the most 
comfortable and easy to  adjust. 

A Ski-shoe was also evolved, since the Finn bindings toolr some trouble to  adjust 
and caused wear of the finneskoe. The sole of the shoe was made of seal-skin to which a 
portion of Venesta (triple-ply) board was sewn with copper wire. A toe-cap of sealskin 
was sewn to  this sole. The heel was formed of thicker wood so as to  ensure that the 
straps of the wheat-felt bindings were 1tep.h in place, and a portiol~ of rolled sealskin 
was sewn to  the upper part of the heel to  prevent the binding riding up. A much more 
satisfactory result was achieved by the use of a larye pair of ski-boots, with upper 
portion removed and suitably cut and opened up to permit entry of the finneskoe- 
clad foot. 

Boots.-The boots provided were the Norwegian ski-boot and the Jtteger ski-boot. 
The latter was of a softer leather and excellent. A boot several sizes too large for tlle 
foot should be chosen. 

These boots could not be used on the barrier, except as indicated above, but for 
coastal sledging in the summer, where moraine and rock has to  be traversed tlley 
were essential. I n  cold weather, boots and even finneskoe should be thawed out 
before putting on in the morning. It is sufficient to  hang them from the peak of the 
tent, as high up as possible, while breakfast is being cooked and consumed. 

Perhaps a boot with a chrome leather sole and a canvas top, as devised by 
Shacltleton for use in Russia, would be more comfortable, but i t  has no hold on ice, 
and would therefore have to  be studded with nails. For use around the hut boots 
are essential, and the ice accumulated in them can be thawed and they can be dried 
on return to  the hut ; for this we had the Russian felt boot. They wore out very easily 
and were only meant for use in deep, soft snow, hut a plaited seimet sole was adapted 
to .them and saved the felted sole from wear. They were warm and easily slipped on. 

The Sledge and its Equipment for Man-l/,auling.-The most useful type of sledge in 
man-hauling for a four-man unit is the 12-foot sledge with hicltory runners of Nansen 

type. Details are given in the reports of other Expeditions. Ten-foot sledges of 
similar mal<e are useful for three-men units and should also be provided. 

For worlr about the hut such as oolIecting ice for water, transferring stores, and 
rough work generally, a shorter and stouter sledge of ?'-foot length is also useful. The 
trace is fastened to  the two foremost pairs of uprights on either side and passed through 
a becket under the bow of the sledge ; i t  is seized t o  form an eye and ti stout ~ ~ o o d e ~ l  
toggle passed through this secures the man-hauling harness. The rope should be of 

2-inch rnanilla, as tarred rope wears soon in cold weather and has a lower brealring 
strain. For the harness traces, too, the best lnanilla rope should be used. Three 
long straps are fitted a t  intervals along the bearer of the sledge with large bl~ckles on the 
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opposite side. They are best made of well-dried leather, free from grease, and they 
should be about 24 inches wide to facilitate handling in cold weather. 

At the rear of the sledge is ladhed the instrument box, which is also sec~~red to the 
sledge by means of a strap and buckle fixed to the bottom of the box. It is made of 
Venesta board and lined with canvas. A small compartment was occupied by the 
Primus stove and spirit tin, together with a thermometer and sometimes a hypsometer. 

I n  the larger compartment the theodolite and other instruments and spares are 
carried. On the top are four wooden lugs to fit the base O F  the cooker. 

It is as well to leave a space forward of the in~trument box for the tins of buscuits 
and opposite to them must be a strap and buckle. A wooden tray for carrying the 
tins of fuel is also lashed to  the sledge. A canvas tank of sufficient size to accommodate 
the provisions and with a narrow laced opening at  the top was secured to  the " fore 
and after." When not occupied with provisions it can be folded flat and is not in the 
way. 

The attachment of the uprights to the runners is by raw-hide thongs and requires 
much skill. The upper ends of the uprights are cut so as to fit slots in the " bearer," 
and are seized to them with $-inch twine. The object of this construction is to ensure 
the flexibility of the sledge. 

The sledges of the Expedition sat low, the uprignts being about 9 inches in height, 
they proved very satisfactory, but for really deep snow a broader bearing surface wouJd 
have been advantageous, and i t  should he tapered towards the rear of the sledge. A 
short note dealing with the question of bearing surface in relation to snow surfaces 
will be found in this volume on page 40. 

Dog Sledge.--The type of dog sledge used by us differed little in its main features. 
The sledge was fitted with a long 2-inch rope trace fitted with becltets (in pairs), to  
which the dogs' harness was attached. The best beclcets were made of a green chrome 
leather obtained in New Zealand, and their ends were plaited into the ply of the rope 
trace. The leader was on a light lead in advance of the other dogs. A vcrtictbl bow 
of strong cane material was secured to thc first pair of uprights of the sledge by which it 
could be manceuvred over awkward places. 

Opposite the first upright, a 2-inch grummet was seized slightly above the runner, 
through which the driving sticlc could be thrust, into the snow. Added leverage for 
stopping the team was obtained by leaning forcibly back upon the upper end of the stick. 

The driving stick was a stout oaken pole about 5 feet in length, 2 inches in 
diameter a t  the bottom and tapering upward to  about 1 inch a t  the top. 111 the lower 
end a large spike was inse~ted and an iron ring beaten over the lower end served to  secure 
this in place. A loop of leather was passed through the upper end for carrying the 
stick from the wrist. 

The dog harness was made of a soft Willesden canvas, sewn double and consisted 
of a loop fitting over the dog's head, thus allowing him to pull from the shoulders, this 
harness loop was about 2% inches broad. Another piece of canvas passing across the 
loop and sewn to both sides of the loop assisted in keeping the harness in place. The 
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ends of the loop were finally sewn around the ring of a swivel, to  which were attached 
two leathern thongs ; these were fastened to  a wooden toggle, which was passed through 
the beclret on the trace (thus attaching the dog to  the sledge). 

To secure the harness firmly in place a piece of lamp-wick 1 inch broad passed from 
one side of the harness under the dog's chest and was secured on the other side by 
toggle and beclret. 

At first the leathern postions of the harness were made from raw-hide, but this 
contained a certain amount of grease and becanlo very hard in cold weather, then 
becoming difficult to get straight. l'lie green chronie leather obtained in New 
Zealand is admirably adapted for use in cold weather. It was experimental in 1910, 
but is now coming into more general use and can be recolnlnerlded in future for leathern 
fittings. 

Terbts.---'J'ents for the sledging parties were made by J o l ~ n  Edgington: Old Ice~lt  
Road, London, and were of green Willesden material, strengthened a t  the top where 
they rested on the pole-caps. The bottom ended in a valance about 30 inches broad, 
on which slabs of snow could be placed to hold the tent in position ~vhen it had been 
drawn over the poles. 

The entrance was a circular opening fitted with a deep cylindrical funiiel with 
lanyards for securing it inside and out. The poles were between 8 and 9 feet in length 
and inedc of male ban~boo ; they werc six i11 nuinber and fitted into slots formed in the 
pole-cap of lleavy canvas. 

I n  windy weather, the poles were first put in position ; two illen then toolr hold 
of the windward side of the valance, so that the wind filled the tent-cover, which could 
tllen be lifted over the polcs. The other two nlen of the party had snow blocks ready, 
and these were placed on the valance a8 soon as the windward side of it was in position. 

S2cdge~~~eter.-l~or long journeys on the ltoss Bttrrier tl great part of the ilavigation 
had to be by dead reckoning, nnd to illensure the distance traversed various for~ns  of 
sledgemeter have been used. Tlie instrume~rt used on this Expedition was attached 
to  the rear end of the bearer of the sledge s11d had a universal ~netal joint to allow free 
movement. 

The wheel, the nunlber of revolutions of which measured the distance, was nlade 
of alumini~un alloy and was studded with spikes t o  obtain a better grip on the surface. 
It was, however, apt to get clogged in deep snow. 

The Co~tzpass.--The conipnss in ordillary use was tl sinall 24-inch card colnpass 
(bent compass) in a nletal case closed by a glass top, the il~terior of the case being 
fi]leti with alcohol :~nd sealed. These were too heavily tlamped anit, in cold weather, 
the vapour bubble above the card oilused soine difficulty. They werc not wholly 
satisfactory, and an ordinary undainped co~npass with very heavy needle was 
considered preEerab1e. It was snldl, could be carrie(1 in Lhe waist-coat pocliet and 
settled down q~~icldy. Also owing t o  the weigllt of tho needle i t  was not seriously 
affected by vibration in etrong winds. 
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With pnrticul~r reference to the relation between bearing surface and type of snow surface. 

In  view of the paramount importance of the sledge in all field work carried out 
in the Antarctic a t  a distance from Winter Quarters, a discussion on t3he efficiency of 
different types of sledge is not only justifiable, but even necessary. The note which 
follows has particular reference to the factors which seem chiefly to  affect the friction 
between sledge nlnilers and the surface beneath. Some of these factors are the type 
of surface, the area of sledge runner in relation to the weight carried, the flexibility of 
the sledge and the temperature of the surface. 

It may be stated a t  the outset that no systematic measurements of friction were, or 
could be, made by us, and more attention should be paid in future to this important point. 

Not only is the question of the general speed of travel bound up with these factors, 
but also the very important point of equality of speed when two or more man-hauling 
units are travelling together. No doubt the difficulties which may arise in such parties 
is largely a psychological one, but all who have sledged will bear witness to  the reality 
of the effect. This difficulty is the danger that one unit may, if pulling an inefficient 
sledge, over-extend its powers in the attempt to  keep up. Time and again, an exchange 
of sledges in such composite units has shown that the friction of sledges varies greatly ; 
if the party is pulling to the limit of its powers, the result upon the worst equipped 
unit may be quite serious. If equality of sledges cannot be attained, the personnel 
shoulcl if possible be shifted among the unics until the normal rates of travel are 
equal. There are great difficulties in arranging this, especially as, though 
admitting the variation in friction from sledge to sledge, none of us waa able to 
discover a sure criterion to distinguish between two new sledges-.- one good and one 
bad. Undoubtedly, however, the grain of the runner was of some importance. 

If we consider the types of sledge which are used in different countries, we finti 
a t  the one extreme the toboggan of Canada arid a t  the other extreme the Esquiino 
sledge of Greenland." Both are no doubt the products of generations of experience, the 
first in very soft snow, particularly in the wooded parts of the country and the second 
on sea ice which is generally snow-covered. The first type is flexible and is " all 
runner " to provide the maximum bearing surface ; the second type is rigid and 
has a small bearing surface. The Nansen type which was used by us lies between these 
extremes, being fairly flexible with moderate bearing surface. Though the writer has 
had no experience of conditions in the North Polar ice pack, it seems probable that 
what we may call the " Greenland" sledge is designed to withstand the roughest 

* In  the same way, we find the snowshoe of Canada, wjtb its broad bearing surface for soft snow, 
becomes in Lapland the ski, admirably adapted to a treeless terrain wind-swept and, consequently, of 
harder surface. It is an open question whether snowehoes would not be the best to use in the Antarctic 
when pony transport is used. 



usage on ice covered with only a moderate amount of snow, the runners often or 
generally sinking through the snow to rest upon the surface of the sea ice. 

With this introduction one is probably prepared to  admit that the question of the 
type of surface traversed by the sledge is of prime importance in the choice of a suitable 
sledge. One difficulty lies in the fact that all types of surface are liable to be traversed 
in a long journey-surfaces varying from sea ice through all gradations down to  the 
softest snow. The conditions which obtain on sea ice and glacier ice are almost in a 
class by themselves ; though snow does fall and is retained on the sea ice, the average 
wind velocity on the margin of the Antarctic Continent is generally high. Such snow 
is paclied hard by the wind except in certain areas (as on the Western side of Robertson 
Bay) and the, process of hardening is accelerated by recrystallization of the snow 
granules, a process which is specially promoted by the warm sea ice below. Conditions 
on a floating mass of ice such as the Ross Barrier are different. Here deposition is in 
the ascendant. 'She process of recrystallization which leads to a growth in average size 
of the snow grains and to an increase in density of the snow, proceeds illore slowly by 
virtue of the lower temperature, and the process of forming the snow into a hard 
surface would be very slow were i t  not for the heavy winds which lead to  a greatly 
increased coherence of the surface crystals-the process being partly one of " packing," 
but partly operating by blowing the loose surface snow away to seaward. Even here, 
however, there is room for much variation in the surface. Some areas, as in front of 
the outlets of large valley glaciers, are swept by fiercer winds than is the case elsewhere. 
The frequency of snowfall also varies from place to place, so that the chance that a 
strong wind has been blowing since the last snowfall is, if other things are equal, 
dependent on this factor also. Co~iditioiis are again different on the Plateau. The 
low temperature resulting from the great height here renders " packing " by recry- 
stallization much less effective, -this fact coupled with a comparative freedom from 
really high winds renders the surface generally soft, so t,hat a sledge with narrow 
runners would sinlr right in. 

It is this great variation in hardness of surface which renders the problenl so difficult. 
We might a t  first sight assume that the sledge should be designed for average conditions, 
if these were completely known. We would be wrong for the reason that special weight 
should be given to those surfaces of very soft snow which can delay the party to an 
almost incredible extent. As an example we have the case of the l'ole-ward bound 
party, which, after being delayed for five days by a blizzard a t  the foot of the 
Beardmore Glacier, had their progress further delayed by soft snow on the lower 
reaches of the glacier. Here the rate of travel on some days fell as low as mile per 
hour or less, due to the sledges sinlting in so far that tlle crosspieces rested on the 
snow. The conditions were admittedly unusual, ~nen  sinking into the snow below their 
knees when slcis were removed. At the normal rate of progress, however, we would 
have been 30 or 40 miles further south if this soft snow had not delayed us. 

Experience taught us, in fact, that the softer the snow the greater should be the bear- 
ing surface of the sledge runners, while, on tho other hand, the harder the surface the less 



will the friction be under any normal circumstances. With very hard surfaces also 
the friction is less, the smaller the area of contact between snow and runners. Still 
another important factor enters here, namely, the roughness of the surface, especially 
when this is hard. I n  such a case, the actual bearing surface may be exceptionally 
small, especially -if the fiurface is as hard as ice. This is especially true with a rigid 
sledge and the friction is then unusually low. Thus, a further factor which influences 
the friction is the flexibility of the sledge. The friction is actually a minimum on rough 
ice with a rigid sledge and a very narrow runner. The stiff narrow iron runners we toolc 
for use on ice surfaces (and especially sea ice) proved very useful. The use of such 
narrow rigid runners would, however, be impossible in soft snow, owing to  the depth to  
which the sledge would sink into the snow and the consequent great increase in friction. 
Flexibility as well as large bearing surface is required for efficiency in soft snow 
and since soft snow forms one of the worst surfaces likely to  be met, the sledges used 
for general work on an expedition such as ours should have, as ours did, a fair bearing 
surface and reasonable flexibility within the limits of strength imposed by the condi- 
tions of usage. As pointed out above, the bias should be towards a large bearing 
surface, in view of the labour and delay which result in very soft snow. With a broad 
runner the additional labour 011 the many occasions when the sledge is running well is 
offset by the labour saved in occasional soft snow. The loss of time in the latter case 
is, however, the really serious factor. 

An attempt to  analyse the results of our experience as regards the friction between 
various surfaces and the Nansen sledges we used would place the surfaces in &he 
following order of merit-the best surface being that  standing a t  the head of the list :- 

(1) Bare ice free from salt, especially if rippled (slightly roughened) on the 
surface. 

(2) Rough ice free from salt (bare glacier ice). 
(3) Old sea ice, especially if  lightly roughened on the surface. 
(4) NBvk. 
(5) Hard wind-blown snow. l'his is, of course, never level. 
(6) Softer snow of even surface, but somewhat compacted by wind and 

high temperatures. 
(7) Still softer snow into which the runners sanlc t&o or three inches. Preshly 

fallen snow was the worst. 
(8) Freshly formed sea-ice covered with a thin layer of snow, which remained 

wet (with brine) even a t  very low air temperatures. 
(9) Very soft snow into which the runners sank until the body of the sledge 

rested on the snowr surface. I n  these conditions t i  heap of snow was 
generally pushed in front of the sledge. 

Por conditions 1 t o  5 a rigid runner of small bearing surface would have been rriore 
satisfactory. The same is true for condition 8, in which case i t  is desirable that  the 
runner: should cut through the wet snow and rest on the ice beneath. With a 
moderate bearing surface on this lcind of ice, the friction seems to  be a rolling friction 



between the snow grains, and the same is probably true of the " floury " surfaces (as 7) 
formed of snow freshly fallen at. low temperatures-the individual crystals being very 
minute. 

On the whole, however, it. is considered that the sledges used had about the correct 
bearing surface. Whether better results might not, have been obtained with an entirely 
different type of sledge is, however, open to  question. Thus, a rigid sledge with 
runners of such shape that the bearing surface would automatically be increased ns 
the snow surface became softer might well have proved more satisfactory for general 
work. An approach to such a 'sledge iwould be fonned by adding a rnetal shield ( 8 )  

to  the under-body of the sledge, as indicated in Fig. 2, \vhich represoilts a vertical 
section a t  right angles to  tho fore and aft line. 

A llc;lrer i t l ) p r~ i~~ I1  to what is vis~laliseci is iridicuted i r ~  Fig. 3, the slcdgc being rigid and 
colllplctel~ built in sonle light talloy suited to  withstand low ten~peratures. l o r  ~ 1 1 0 ~  

surfaces and on snlooth ice surfaces a sledge of this type seems to  be feasible, t o  
present certain advantages ; i t  might be less satisfactory on rough ice. The friction 
between runner and ice is, however, always conrpuratively slight except for 
case 8." 

It has been indicated that tllc friction increases as the snow surface b e c o ~ ~ p ~  softer, 
sonlo reduction being, however, attained if tho bearing su~afuce can be increased a t  the 
sarrle tinle. Wind cot~solitlates the surface arid relltiers i t  ha~der,  tliougl~11 u llleasure of 

consolidation is attaineil in course of ti~lic erolr in citllll weather, the degree of ]ladenillg 

* For work on scu ice, a t  a statio~i such as Cape Evans, the provision of all ice boat, 
specially dosigned runners, has much to rcconilnrlid it. Tho runners rrcomn~rndcd would be silllilar to 

t l l o s ~  ill Canada, but of Ileavier build and dcsiglled for use with 3 or 4 inches of hard snow above 

tlle ice. 



being conditioned largely by the time and the temperature of the surface. Quite apart 
from any question of the hardness of the snow, however, the surface temperature has an 
important influence. Our opinion was that the friction decreased steadily as the 
temperature rose above zero Fahrenheit, the presence of brilliant sunlight having an 
effect, which was more than a psychological one, on the speed of advance. With air 
temperatures about freezing-point, however, there was some danger that snow would 
melt in contact with the runners, and subsequently freeze in lumps to increase the 
friction notably. Below zero Fahrenheit the friction seemed to increase progressively 
as the temperature fell, as if a greater and greater proportion of the friction were due to 
relative movement between the snow grains and less to sliding friction between runner 
and snow. The same phenomenon probably occurs a t  higher temperatures in the 
fresh-fallen snow surface, which we designated by the term " floury." The rate of 
wear of the runners also seemed to increase notably a t  10% temperatures. 

We have no definite information as to the friction which is actually experienced ; 
the labour of man-hauling is, however, severe, and sledging even in moderately hard 
snow involves a daily exertion which is certainly not less than that corresporldirig to 
pulling a load of 250 lbs. per man up a glacier (bare ice) 3,000 feet high, the distance of 
travel being the same in each case. 

A new .sledge in which the runners tapered from front to rear of the sledge, being 
broader in front, was available in the second year. The general impression was that 
this form'of runner waa an improvement on the old runner, which was of equal width 
throughout ; without accurate comparisoil in average conditions, however, such an 
impression can carry little weight, 

It is recommended, therefore, that any future expedition should carry spring 
balances capable of making measurements of friction, under average sledging 
conditions especially in view of the importance of this measurement for the design of 
sledges and for a choice of the best distribution of weigh-t per unit area in various 
conditions of surface hardness and of temperature. 

Blubber stove8 capable of cooking a sufficiency of food can be improvised under 
the very worst circumstances, and a description of the various blubber stoves used 
on the Expedition and their capabilities and utility may be of interest to further 
expeditions. 

The experience of Captain Campbell's party a t  Evans' Coves has shown that any 
party marooned under similar conditions can, with ordina,ry luck, survive and cook 
their food if seals are obtainable. 

Experiments to design a stove which would burn blubber efficiently were started 
in New Zealand, when the following requirements were laid down : to give a high 
heat production spread over an adequate surface ; to have sufficient draught to allow of 
adequate combustion ; to be economics1 in the consumption of blubber ; and to have 
a fairly large area on top to allow space for sufficient cooking utensils. 



Finally, with the assistance of Chief Engine-Room Artificer W. Williams, a stove 
of cast iron was designed in two parts. The lower portion, which was raised on cast- 
iron legs a.t the four corners, was fitted with a gutter into which the upper portion fitted. 
The wliole was square, tapering towards .the top. The top was square and had a 
removable cover, so as .to allow inspection of the fire. The chimney started with an 
elbow-piece. Surrounding this, about 2 feet above the stove, was fixed a tank for 
melting the blubber. 

The following is a copy of tllc list made by Lieut. 13. L. Bowers of the stores for the 
Shore Party when the ship left New Zealand for the Antarctic :--- 

Articles. 'l'otal Quantity. 
Meats- 

... Brawn ... . . ,  .., ... 100 2-lb. tins. 
... ... Bacon rations ... ... 200Ibs. 

Polfed Meals- 
... Ham Loaf.. . . . q , . .  ... 200 1-lb. tins. 

... Beef Loaf ... ... . . 200 1-lb. tins. 

... Assorted Potted Mcats and Pi& 1,200 4-ox. tins. 

Pi ' 8  1 1- 
... ... Sardines ... a . e  . , . 15 cases 18-ox. tins. 

... ... ... ... Cod Roc ... 200 tins. 
... ... ... Salrllo~l ... ... 230 tins. 

... ... Pilcherds in Oil ... ... 500 lbs. (Is.). 
... Arlchovics ... ... ... 129 doz. 1-lb. bottlcs. 
... Anchovy l'ustc ... ... ... 12& doz. qts. 
... ... 13loater l'ustc, ctc. ... 20 doz. (its. 

So24ps- 
Scotcl~ Brot,l~ ... ... 

... Cock-a-1cel;ic ... 
... Ox Tuil ... ... 

Mock Turt,lo ...* ... 
... ... Giblat ... 

... Hare ... ... 
Soup Squares . . .  ... 
Tolllato Soup ... ... 

... Split Pcav ... 

... I'ea Plollr ... 
llcwt,ils ... ... . . 
l'cu Soup (Co~icca~itratctl) 

... ... 200 2-1b. t3i]is. 

... ... 200 2-lb. tius. 
. . .  ... 200 2 4 .  tins. 

... 200 2-lb. tins. ... 

... 100 2-lb. t'ins. ... 

... 200 2 lb. t,ins. ... 

... 200 1-lb, tins. ... 

... 23 cases, large. ... 

... 500 lbs, in 7-lb. tins. ... 

... . . 100 I-lb. tins. 

... BOO lbs. in 4..lb, tins. ... 
,.. 50 lbs. ill 1-lb. tins. ... 

Vegetables - 
... ... ... 13cct8root ... ... 300 1-lb, tinu. 
... I3ruusols Sprouts ... ... ... 300 1-lb. tins. 
... ... Articliokcs ... ... 300 1-lb. tins. 

... Broad Ucan8 ... . . 300 1-111. tins. 
... Spinach ... ... ... ... 300 1-lb. tins. 



Articles. Total Quantity. 

Vegetables (contd.)- 
... Haricots, Verts ... 
... Petit Pois ... 

. ... Asparagus.. ... 
... Cauliflower ... 
... Celery ... ... 
... Carrots (very young) 

Cabbage Lettuce ... 
Dried Vegetables- 

... Potatoes ... ... 
Onions ... ... .., 

... Brussels Sprouts ... 

... Spinach ... ... 

... ... Rhubarb ... 

... Cabbage ... ... 
Cereals- 

... Self-Raising Flour 

... Flour ... ... 

... Pearl Barlcy ... 

... Semolina ... ... 

... Cornflour ... ... 
Arrowroot . . . .  . . . 

... Macaroni ... ... 

... Sago ... ... 

... Tapioca ... ... 

... Patna Rice ... 
Oatmeal (Pinhead) (Mid.) 

... Biscuits (assorted) 

... Biscuits (assorted) 

... Plum Puddings ... 
Assorted Jellies ... 

Jams- 
... Golden Syrup ... 
... ... Marmalade 
... Red Currant Jelly 
... Strawberry Jam ... 
... Raspberry Jan1 ... 
... Black Currant Jam 

Blackberry and Apple Jam 
... Apricot Jam ... 

Bottled Fruits- 
Apricots in Syrup ... 

... Peaches in Syrup 
... ... Pears in Syrup 

... Pineapple in Syrup 
... ... French Plums 

Gooseberries ... ... 
Raspberries and Currants 

200 1-lb. tins. 
250 2-lb. tins. 
400 1-lb. tins. 
200 1-lb. tins. 
200 1-lb. tins. 
100 1-lb. tins. 
100 1-lb. tins. 

500 Ibs. 
200 lbs. 
100 Ibs. 
100 Ibs. 
100 lbs. 
100 Ibs. 

12 tons, in 7-lb. tins. 
5 tons, 6-lb. and 7-lb. tins. 

200 lbs., in 4-lb. tins. 
150 lbs., in 4-lb. tins. 
100 lbs., in 1-lb. tins. 
50 lbs., in 1-lb. tins. 

150 lbs. 
150 lbs., in 4-lb. tins. 
200 lbs., in 4-lb. tins. 
500 lbs., in 7-lb. tins. 

2,000 lbs., in 7-lb. tins. 
Sledging ('2). 

200 lbs. 
1 gr. 

1,000 lbs., in 2-lb. tins. 
700 lbs. 
300 lbs. 
600 lbs. 
400 lbs. 
300 lbs. 
600 Ibs. 
400 lbs. 

300 Ibs. 
300 Ibs. 
150 Ibs. 
300 Ibs. 
100 lbs. 
300 Ibs. 
200 lbs. 



Articles. Total Quantity. 

Botllcd Kuits (contd.)- 
Plurns ... ... . . , ... ... 
Crallberrics ... . .. ... ... 

. a .  ... Rcd Currants ... ... 

... . a .  Clicrrics ... ... ... 

... ... Ithubarb ... ... ... 
Dried Pvuits- 

Prunes ... ... 
Figs ... ... 
Datcs ... .,. 

... Valcilcias . . .  
Uurrant,s ... . . .  
Suiltanas ... ... 
Almonds ... . . .  
Crystaliscd fiingor 

... Citlroil ... 
... Orange Peel 
... Lclnon I'col 

Pickles aftd Sauces, elc.-- 
... ... 13ever Chut~icy ... ... 

O~liorls ... , . . , . .  ... .., 
... ... nlct. Mixcd Pickles ... 

Largc Balred Beans with Tomato Sauce 
... ... ltcd Kid~lcy Beans ... 
... ... ... Toi~lato Chutney.. . 
... ... Tomato Kotcllup.. . , . .  

... Evaporated Horscradisll ... 

... ... ... Quccu Olivcs ... 

... ... ... Stuffc(1 Olives ... 
... ... ... Frc~lcl~ Olivos ... 
... ... Capt~cinc Cupcrs ... . . .  

... ... ... Savoy sauce .., 
... ... ... 11Cit6 au Diablc ... 

... ... A.l Saucc ... . , .  ... 
... ... ... ... Curry Sauce 

Sugar- 
... ... ... Sugar ... . . .  

Cocoa a/uE Chocolale- 
... ... (jonnc~~ltmtcd Cocot~ ... 
... ... ... Mult80d Cocoa ... 
... Caracas C'l~ocolatc? ... ... 

Milk Cl~ocolnte ... ... .., . . 
... ... Ynncy Cliocolutc ... ... 

Tea and Coffoe- 
... ... Tca , , .  .,. . . .  

CoiIee (llcd, Wl~itc and 131~0) ... .,, 

100 Ibs. 
1.00 lbs. 
100 Ibs. 
300 lbs. 
300 Ibs. 

100 Ibs., in 7-lb. tins. 
300 lbs., in 7-lb. tins. 
200 lbs. 
200 lbs., in 7-lb. t,ins. 
300 lbs., in 7-lb, tins. 
200 Ibs., in 7-lb. tins. 
50 Ibs., in 1-lb. tins. 

100 Il)s., in 2-lb. tins. 
50 Ills., in 4-lb. tins. 
60 lbs., in 4-11). t,in~. 
60 lbs., in 4-lb. t,i11s. 

20 doz. 
134 doz. pts, 
24 dox. pts. 
17 cases. 
4 cases. 
2 cuees. 
2 casts. 

2 cascs. 
1 cnsc:--10 oz. 
1 casr-10 OE. 

!) tloz.-1)itlt.s. 
34 doz.-pints. 

45 doz.-4 pints. 
1 doz. 

100-8 pints. 
100-4-lb. t,ius. 

5,000 1bs.-Cube aud Grnnulat,cd. 

1,200 11,s. 
300 Ibs. 
700 1,s. 
300 Ib8. 
300 lbs. 



SHORE PARTY-(contill.). 
Articles. Total Quantity. 

Milk, Butter and Cheese- 
... ... Unsweetened Milk ... 800 lbs. 

... ... Sweetened Milk ... ... 200Ibs. 
... ... Malted Milk ... ... 200-1-lb. tins. 

.... Bull Cream Milk Powder ... 1,000 lbs. 
... ... Skimmed Milk Powder ... 1,000 lbs. 

... ... Vezet Cheese ... ... 12 cases. 

... ... Edam Cheese ... ... 400lbs. 

Cooking Accessorie+- 
... ... ... Salad Oil ... ... 1Q doe.-quarts. 

... ... Essence of Anchovy ... 39 doz.--pints. 

... Flavouring Essences * .  . .,. 10 doa.-1 oz. 
... ... Browning for Soups ... 1 doe.--pints. 

... ... ... Salt (Cerebos) ... 600-1-lb. tins. 

... ... ... ... Mustard ... 100 1bs.-in 4-lb. tins. 
... ... ... Black Pepper ... 20 lbs. 

... White Pepper ... ... ... 20 lbs. 

... Cayenne Pepper ... ... ... 5 lbs. 

... ... ... Hops ... ... 100 lbs. (compressed). 
... ... Mixed Dried Herbs ... 8 doz. bottles. 

... ... ... Malt ... ... 100 lbs. 

... ... Mint ... ... . . . 3 doz. 
... ... ... Beef Marrow ... 500 lbs. 

... ... Onion Powder . . ... 150 Ibs. 

... ... ... ... Parsley ... 3 doz. bottles. 

... ... Yeast Cakes ... ... 100 lbs. 

... ... Celery Seed ... ... 25 1bs.-4-02. bottles. 

... ... ... Sage ... ... 3 doz. bottles. 

... . ... ... Cinnamon.. . .+ 3 doz. bottles. 

... ... Chile Vinegar ... ... 10 pints. 

... ... ... Soda ... ... 200 lbs. 

... Carbonate of Soda ... ... 50 lbe. 
... ... Mixed Spice ... ... 5 lbs. (small bottles). 

... Whole Cloves ... ... ... 3 lbs. (small bottles). 

... ... ... Nutmegs ... .,. 3 Ibs. (small bottles). 

... ... ... Allspice ... ... 3 lbs. (small bottles). 

... ... ... ... Salt ... 200-2-lb. jars. 

... ... Yorkshire Relish.. . ... 56 1bs.-& pints. 

... ... Tomato Conserve ... about 100 tins. 

... ... Ground Ginger ... ... 

... ... ... Vinegar ... . , . 400 pint bottlcs. 

... ... Lard ... ... , . . 40 cases. 

... ... Baking Powder ... ... 36 rloe. 4-lb.  tin^. 
Custard Powder ... ... , . . ,.. 24 doz. pirlts. 
Blanc Mange Powder ... , . . , . . 6 doz. pints. 

... Egg Powder ... ... , . . 6 doz. 1-lb. tins. 

... ... Jelly Powder ... . . 12 dox. pints. 

... ... Truegg ... ... ... 500 1bs.-in 4-lb. tins. 

... ... Suet ... . . , . . , 1,200 1bs.-in 2-lh. tins. 

... Candles (Helmont Sperm) ... 1,000 lbs. 086. 
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Articles. Total Quantity. 

Cooking L4ccessories (contd.)- 
Zebra Grate Polish ... 
Brasso ... .,. ... 
Robin Starch ... .., 
Sapolio ... ... ... 
Soaps (assorted) . . . . . .  

Special Travelling Foods- 
. ... Pemmican.. ... 

Biltong ... . . .  , . .  

0x0 . a .  . . , . Q ,  

Witles a d  Spirits, Litnejwice, etc.- 
Conccntratcd Lemon Syrup 

... Li~nejuice ... . . .  

... ... Wincarnis.. . 
Courvoisicrs Brandy, Y.Y.O. 

... Wynand Fockink's 

... Orange Curapao ... 
Orange Fino Champagne 

... Creme de Mcnthc 

... Old Portugal ... 

... ... Sherry ... 

... Chas. Heidsicck ... 

... Whisky . . . . . .  
Sparklets (" C " Syphons) 

... Bulbs ... .., 
Tobacco, Cigars, etc.-- 

... Plug Tobacco (Dark) 

... Capstan (Mcdiu~n) 

... Wavcrlcy Mixturo 
Masporo FrErcs Cigarettes 

... Thrce Castles ... 
Sutzdries- 

... Tin Openers (assortcd) 

... Horse Sliors ... 

... Dcsiccated Ycast 
Dog Biscuits ... .*. 

, , Cod Liver ... 
... ~ n i 1 ~ t ~ y  1)ctrol tanks 
... 9 , ,, druins 
... ... I3amboo ... 

... >, . a n  .,. 

Barley, aroats and Oats 
... Pyrsos Lamps ... 
... Harness . . . . . .  

$ gross-2d. packets. ... 
gross-2d. tins. ... 

4 gross-3 packets. ... 
... 6 doz. 
... 20 cases. 

... 3,500 lbs. 

1 doz. 4 oz. 
1 doz. 8 oz. 

I dox. 16 ox. 

... 8 doz. 

... 1,000 pints. 

... 10 doz. bottles. 

... 10 cases (8 red, 2 green). 

... 
2 cases (1 rcd, 1 grecn). ... 

... 1 case (1 red). 
2 cascs (1 red, 1 green). ... 

. . , 6 doe. 
4 doe. ... 
6 cascs-pints. ... 
6 cases. ... 
2 (felt covcrcd). ... 

... 20 boxes oi 12 " C." 

... 200 1bs.-a lb. plugs, sweet. 

... 200-1 1b. t,ins. 

... 200 1bs.-1-1,. t,ins coarse cut. 
... 10,000-50s. sealed. 
... 5,000-50 patent tins. 

3 doz. 
4 cascs. 

150 1bs.-1-lb. tins. 
3 tons-plain. 
3 tons. 

70 cascs. 
123 cascs. 

3 doe.--l8 fret (Pcmulc). 
6 doz.-14 fcct (Bcmalc). 
4 doz.--9/11 fect (Male). 
5 doz.--9/11 feet (Female). 
3 cases. 
8. 

20 sets. 



Articles. Total Quantity, 
Sundries (contd.)- 

... ... ... Headstalls ... ... .., 

... ... ... Pony Body Sheets ... , . . 

... ... Puttees for Ponies ... ... , . . 

... ... ... ... Muzzles ... ... ... 

... ... ... Float Electric Lamps ... , . . 

... ... .. ... ... Ice Cutting Saws. . . , 

... ... ... Knives ... ... ... ... 

... ... ... ... Calcium Carbide ... ... 
... ... ... Ski Boots ... ... ... . . . . 

... ... ... Instruments (Berlin) ... ... 
... ... ... ... Primus Stoves ... ... 

... ... ... ... Square Shovels ... ... 

... ... ... ... Pointed Shovels ... ... 

... ... 6-lb. Universal Picks (with handles) ... 

... ... Special Light Sledging Shovels ... 
... ... ... ... Crossbars ... ... ... 
... Special Tempered Bars for ice breaking ... 
... ... 14 Sledge Hammers ... ... ... 
... ... ... ... Spare Handlcs ... . +. 
... ... ... Mica Lamps ... ... , . . 

10 spare. 
20. 
30 pairs. 
10 spare. 
6 cascs. 
2. 
2 cascs. 
2& tons-No. 5. 
1 ease. 
2 cases. 
2 cascs. 
3 doz. 
2 doz. 
4 cloz. 
16 doe. 
6 each-4 feet 6 inches and 3 feet 6 inches. 
9 each-7 feet 6 inches and 7 feet. 
2. 
6. 
2 cascs. 

(Divicled u p  among ship, main and small landing parlies.) 
3 8-inch sextants. 
2 6-inch sextants. 
2 #extant stands. 
2 artificial horizons. 
6 4-inch sledging theodolites. 
1 5-inch theodolite. 
1 6-inch theodolite. 
2 6-inch station pointers. 
1 4-inch station pointer. 
3 large boxrs of drawing instruments. 
2 small ,, '. 9 9  

6 large magnifying glasses. 
6 small ,, 3 9  

1 48-inch  bras^ scale. 
2 36-inch ,, 7 , 
1 24-inch ., I 9  

Straight edges-3 48-inch. 
1. 36-inch. 
1 30-inch. 
1 24-inch. 

Cherry-Garrard's acxtant was used on the ship ; Campbell, Bowers and Oates also had t,hcir owri 
instruments. 



Beam Compasses-2 48-imh. 
1 36-inch. 
1 24-inch. 
1 12-inch. 

1 Large Boxwood Protractor. 
3 Custs Protractors. 
2 Steel Tapes. . 
6 Assorted Parallel Rulers. 
8 Chronometers. 

14 Deck Watches. 
8 Clocks. 
3 Star Finders, 
6 Sledging Compasses. 
1 Large Lucns Sounding Machine. 
I Small ,, ,? >, 
1 Kelvin, Mark 4, Sou~~tling Machine. 
3 Admiralty Pattern Landing Compcuscs. 
2 12,000 feet Surveying Ancroids. 
4 8,000 Tivt, 3 ,  ) )  

4 6,000 feet ,, J V  

6 Sledge Distancc Metcrs. 

MEDICAL STORES. 

The lists of nledical stores were worked out by Dr. E. A. Wilson in concert with 
Mr. J. Dowdeswell, the Manager of Messrs. Burroughs and Mrellcome, who supplied the 

and surgical dressings for the Expedition. 
These included :- 

2 No. 251 Tabloid Chests fitted conlpletc (see p. 82). 
12 No. 117 Special cases designed by Dr. Wilson (see p. 84). 
2 No. 264 fitted with an assortment of Tu.bloid photogrnpliic products. 
3 No. 7 Hypoderinic Case. 
1 No. 10 Hypodernlic Case, 
3 No. 91 Ophthalmic Cases. 

Each case was numbered and lists of the contents were supplied for ready reference, 
which greatly facilitated the allocation of stores to  the different exploring parties of the 
Expedition. 

For sledging, operations Dr. Wilson designed a case for a unit of four nlen of \vhiCh 
tllc contents were estimated to  be sufficient for such needs as might arise. It was light 
and easy of transport, weighing 4 lbs. when full. It \+as constructed wit11 square covers 
fitting into each other, and secured by a strap and bucldc wliich passed round both 
compartmelt~. A list of the cor~ttalts is given below. 

Ordinary requirements in the hut or in the ship could be niet from the contents of tho 
L 6 Congo Case," and thus avoid much unstowing and restowing of tho other boxes, 

an important consideration when space was very limited. 



The following notes derived from experience gained by the Expedition may be of 
interest. 

A large supply of Lanolin is most necessary, and " Borofax " and " kazeline Cream " 
were always useful for chafes and in the treatment of frost-bite of serious degrees. 

A small quantity of Adrenaline 1 : 2000, as well as some in tabloid form, " Hermis- 
cine " to be diluted with water to 1 : 2000 was taken in order to try its effect upon the 
congestion caused by snow-blindness. It is very strongly to  be recommended, for its 
effect is quick and painless, and was far more efficient than any other remedy that was 
tried. The zinc sulphate, 11250 grains, and Cocaine Hydrochloride, 1/32 grain, for 
ophthalmic treatment were extremely painful and several applications were needed before 
they afforded any relief. 

Anaesthetics should be taken in sealed glass phials to prevent evaporation if an 
expedition has to  pass through the tropics, for no stopper of cork or glass is efficient to 
prevent this. 

CONTENTS OF A No. 251 " TABLOID " " CONGO " CHEST. 
" Tabloid " Aloin Compound. 

I) Ammoniatcd Quinine. 
7 9  Ammonium Bromide, gr. 5. 
, I Ammonium Carbonate, gr. 3. 
2 ,  Aromatic Chalk Powder and Opium. 
, , Bismuth and Soda. 
, ,  Blaud Pill and Arsenic. 
7 , Cascara Sagrada, gr. 2. 
,) Chloral Hydrate, gr. 5. 
9, Citric Acid, gr. 5. 
9 9  Enipirin, gr. 5. 
I )  Gentian and Sodu Compound, 
:, Ginger Essence, min. 10. 
) )  Ipecacuanha, gr. B sine Emetinc. 
, l  Iron and Arsenic Compound. 
, 7 Kola Compound. 
, ,  Laxative Vegetable. 
,, Lead and Opium, gr. 4. 
j 7  Menthol Compound. 
3 )  Opiurn gr. 1. 
7 1  Paregoric, min. 15. 
11 Pepana, gr. 3 s/c. 
9 ,  Peppin Bismuth and Charcoal. 
,, Phenacetin Compound. 
9 ,  Potassium Chlorate, gr. 5. 
7 , Potassium Iodide, gr. 6. 
I )  Potassium Permanganato, gr. 2. 
2 )  Pulv. Kino Compound. 
9 ,  Pulv. Liquorice Compound, gr. 30. 
7 9  Quinine Belladonna and Camphor. 
) 1  Qu'ninc Bisulphate, gr. 2. 
9 ,  Quinine Bisulphate, gr. 3. 
9 , Salol, gr. 5. 

52 



CONTENTS OF A NO. 251 " TABLOID " " CONGO " CHEST-(CO~~~.).  

" Tabloid " Soda Mint. 
, , Soda Salicylate, gr. 5. 

) Y Sulphonal, gr. 5. 
~9 Tannin, gr. 24. 
9 9 Thirst Quenchcr. 
9 ,  Tonic Compound. 

" Soloid " Corrosive Sublimate, gr. 8.75. 
" Tabloid " Hydrargyri Perchloride, gr. 1/100. 
" Soloid " Alum, gr. 10. 

, , Boric Acid, gr. 6. 
,, Lead Subacetate, gr. 10. 
, , Zinc Sulphate, gr. 1. 

" Tabloid " Calomel, gr. 1. 
j , Digitalis Tincture, min. 5. 
9 , Gclsemium Tincture, min. 5. 
,, Grey Powder, gr. 2. 
, 9 " Hemiscine," 0.0012, 

Hyoscyamus Tincture, min. 10. 
, ,  Morphine Sulphate, gr. 9. 
, I  Santonin, gr. ). 

SUNDRIES. 
1 Instrument Tray containing :- 

2 by )-min. Clinical Tlicrmon~ctcrs. 
2 Caustic Holders and points. 
4 Caustic Points. 
2 Throat Bruslies. 
1 Pair of Dressing Scissors. 
1 Lancet. 
4 Medicine Droppers. 

1 Box of " Vaporolc " Amy1 Nitrite, min. 3. 
1 by )-in. Spool Adhcsivc Plaster. 
1 by 1-in. ,, ,, , ,  
1 by ) yd. Court Plaster. 
2 Boxes of Menthol Snuff. 
1 Dredger of Iodoform. 
1 Tube of Safety Pins. 
1 by )-yd. Oiled Gauze. 
1 Arm Tourniquct. 
1 Tin of Mustard Leaves. 
3 Small Tubes of " Haxclinc " Crrc~m. 
2 lEccls of Suturo Silk. 
2-dox. Assorted Sutmo Ncedles. 
4 Compressed Triangular Bandages. 
12 by 28-in. Compressed Bandages. 
2 by 2-02. Pkts. Compressed Boric Wool. 
2 by 2-02. ,, ) )  ,, Lint. 
2 by 3-yd. ,, 9 9 ,t I)ouble Cyanide Gauze. 
3 Mcnthol Cones in a pot. 



CONTENTS OF A No. 117 SLEDGING CASE. 
10 4-02. F.W. Tubes containing :- 

" Tabloid " Aromatic Chalk Powder and Opium 
... ... ... 7 1  Aspirin, gr. 5 
... 

1 9  - ... Caffeine Compound 
... ... 9 ,  Calcium Lactate, gr. 5 
... ... 

) , Calcium Lactato, gr. 5 
... ... ... 9 ,  'Kola Compound 
... 

9 ,  ... Soda Salicylate, gr. 5 
... 7 9 ... Tonic Coml~ound SIC 
... 

9 ,  ... Tonic Compound s/c 
9 , Ophthnlmic DD (21 regular Tubes). 

2 fr-oz. F.W. Tubes containing :- 
Boric Acid Powder. 
Sodium Bicarbonate Powder. 

6 Large F.W. Tubes (Trit) containing :- 
... ... ... " Tabloid " Bismuth and Soda ... ... 

... ... ... 
~9 Digitalis Tincture, min. 5 ... 

... ... ... ... 9 ,  Laxative Vegetable . . .  

... ... ... ... ... ,, Opium,gr . t  . , . 
... ... ... ... ... , ,  Soda Mint . ,. ... 

... ... " Soloid " ~o;rosivc Sublimate, gr. 1 -75 ... ... 
1 Medium F.W. Tube containing :- 

... ... ... ... " Tabloid " Calomel, gr. 1, . , . ... 
6 First Field Drcssings. 
1 by fr yd. Court Plaster in envelopes. 

1 by yd. Adhesive Plaster in envelopes. 

1 Instrument Tray containing :- 
1 Medicine Dropper. 
1 Pair of Take-apart IScissors. 
1 Pair of Artery Forceps. 
1 by 1 yd. Suture Sill<. 
1 Pair of small Tweezers. 
1 Lancet. 
1 0l)hthalmic Dropper. 
2 Camel Hair Bnishes. 
3 Suture Necdle~, 2 atraigl~t and 1 curved, in metal t,ube. 

1n Lid :- 
1 Small Purse containing :- 

No. 25 
,, 22 
,, 38 
,, 21 
,, 22 
,, 22 
,, 28 
,, 20 
,, 20 

No. 35 

,, 60 
,, 32 
,, 92 
,, 32 
,, 82 

No. 60 

12 Safety pins. 
50 Ordinary Pins in pad. 
1 by 4-dr. Vial of Chlorodyne B.P. 
2 Eye Shades, 1 left and 1 right. 
1 by 2-02. Tube of " Borofax." 
1 by 2-02. Tube of " I-Iazeline " Cream. 



CONTENTS OF A NO. 7 HYPODERMIC " TABLOID " CASE. 
1 Nieliel-plated Syringc. 
4 Platino-Iridium Needles. 
1 Bundle of Wires. 
1 Pestlc and Mort~r .  
1 Tube each " Tabloid " Hypodermic Products :- 

Apomorphinc Hydrochloride gr., 1/10 ... ... ... ... No, 19 
... ... ... At,ropine Sulphate, gr. 11100 ... ... ... ,, 14 

... ... ... ... ... Cocaine Hydrochloride, gr. 4 ... ,, 40 
... ... ... ... ... Digitalin, gr. 1/100 ... ... ,, 30 

... ... ... Ergotinine Citrate, gr. 1/200 ... ... . . , ,, 38 
... ... ... I-Iyoscine Hydrobromide, gr. 1/200 . , .  ... ,, 49 

... ... ... ... Morpl~inc Sulpliate, gr. ;) ... ... ,, 8 
... *Morphine Sulphate, gr. &, and Atropine Sulphate, gr. 11180 , I  10 

... ... ... ... Pilocarpinc Nitratc, gr. 4 ... ... ,, 64 
*Strychnine Sulphate, gr. 1/100 ... ... ... ... ... ,, 17 

. a .  ... ... ... Aconitine Nitrate, gr. 1/260 ... ... ,, 36 
... ... . a .  . .a *Aneesthetic Compound, B ... ... ,, 70 

Cttffcinc Sodio-Salicylatc, gr. 4 ... ... ... ... ... ,, 43 
Digitulin, gr. 1/100, and Stryclininc Sulphate, gr. 1/100 .,. . . , 1 ,  86 

... ... ... ... Eucaino Hydrochloride, gr. ... ... ,, '79 
... Morl~hine Hydrochloridc, gr. $ ... ... ... . , . ,, 55 

*2 Extra Exploring Needlcs. 

* 12 more of cacli of tlicse would have been dcsirablc. 

CONTENTS OF A No. 10 " TAELOID " BRAND I-IYI~ODICRMIC CASIC. 
1 20-minim All-Mctal Syringe (Quinine Injectioll case pat'tcrn). 
2 I'latino-Iridium Nccdlcs. 
1 Steel Exploring Ncedlc. 
1 Tubo each " 'J'abloiti. " 1-Iyl)odc~rnlic Products :- 

Morplrinct Sull~liatr, gr. I ... ... ,.. ... . ,. , . . No. 3 
... ... ... ... Morphi no Sulpliutc, gr. ) . .. ... ,, 3 

... ... ... ... ... Strychnine Sulphatc, gr. 1/60 ... , ,  16 

... .., ... ... ... Cocainc Hydrochloride, gr. a ... ,, 54 
Digit,alin, gr. 1/100, and Stryclini~le Sulpliute, gr. l / l O U  ... ... ,: 86 

Also : 1 by 2& inchos by 6 yards. Colnpresscd Open-Wovc Bandage. 
1 by 1 inch by 6 yds. Compressed Open-Wove Bundagr. 
1 by 1-oz. I'lzt. Colriprcsscd Cotton Wool. 
1 by 1-oe. Plrt. Coinprcr~scd Boric. 
1 lty 1-0s. I'lrt. C:ornprcsscti Lint. 

CONTENTS OF A No. 91 OPIITIIAT,I\IIC " ' I 'A~LOID " CASE. 
1 Puir of Iictal Forceps. 
1 Magnotic Spud. 
1 Tube each " Tabloid " Ophthalmic Products :- 

... ... ... ... Atropine Sulphatr, gr. 1/200 ... ... ... A. 

... Atropine Sulphate, gr. 11200, and Cocaine ~~drocl i lor idc,  gr. 1/20 13. 



CONTENTS OF A NO. 91 OPHTHALMIC " TABLOID " CASE-(contd.). 
"Cocaine Hydrochloride, gr. 1/20 ... ... ... ... ... ... 

... Hematropine Hydrochloride, gr. 11400 ... ... ... ... 
Physostigmine Salicylate, gr. 11500, and Tropacocaine Hydrochloridc, 

gr. 1/100 ... ... ... ... ... ... ... ... ... 
Pilocarpine Nitrate, gr. 1/500 . . . . . .  ... ... ... ... ... 
Tropacocaine Hydrochloride, gr. 1/30 ...- ... ... , . . ... 

... Pilocarpine Nitrate, gr. 11500, and Cocainc Hydrochloride, gr. 11200 
Hematropinc Hydrochloride, gr. 1/200, and Cocaine Hydrochloride, gr. 1/24 

... *Zinc Sulphate, gr. 11250 ... ... ... ... ... ... 

... Opium and Zinc Sulphate ... ... ... ... ... ... 

... Physostigmine Salicylate, gr. 11600 ... ... ... ... ... 
Fluorescin, gr. 1/2000 ... ... ... ... ... ... ,.. ... 

*" Soloid " Boric Acid, gr. 6 (abundance) ... ... ... ... ... 
... ... ,, Corrosive Sublimate, gr. 1/1000 ... ... . . .  

* Extra supplies of thesc items would have been desirable. 

MEDICAL STORES IN ADDITION TO TIIOSE IN SPECIAL CASES. 
... ... " Tabloid " Potassium Chloratc, gr. 5 ... ... . . , 3,100 
... ... ... ... ... 7 , ... Tannin, gr. 29 ... 500 

... ... ... ... ... 3 ,  ... Citric Acid, gr. 5 ... 1,100 
... ... ... ... 9 ,  Potassium Iodide, gr. 5 ... . . 6,000 
... ... ... ... 9 , Hyoscyamus Tincture, min. 10 . . 4,000 

. ... ... ... ... ... ... 9 ,  Soch Mint.. ... 1,500 
... ... ... ... ... 9 ,  Ginger Essence, min. 10.. . 1,100 
... ... 9 ,  Digitalis Tincture, min. 5 ... .., . . .  2,000 

... ... ... ... ... 9 ,  Laxative Vegetable ... 2,200 
... ... ... ... 9 9 Ipecacuanha, gr. 5 ... ... 1,000 
... ... ... ... 9 9 Ipccacuanha and Squill , gr. 4 ... 1,100 
... ... ... ... ... ,, Aloin Compound.. . ... 2,200 
... ... ... ... ), Colocynth and Hyoscyltmus ... 3,000 
... ... ... ... ... 3 ,  Anti~yrinc, gr. 5 . . . . . .  3,000 
... ... ... ... J ,  Phenacetin Compound ... . . , 3,000 
... ... ,, ... ... Quininc Bisulphatc, gr. 2 . * .  2,200 
... ... ... ... , ,  Quinine Bisulphate, gr. 5 . , . 300 
... ... ... ... 3 , Sodium Salicylate, gr. 5 .,. 6,000 
... ... ... 9 ,  Ammonium Bromide, gr. 10 ... , . . 1,500 
... ... ... ,, Bismuth Subnitratc, gr. 5 ... . * .  1,600 
... ... ... ... ... 9 ,  Bismuth and Soda ... 4,000 
... ... ... ... ... 7 2  Pepsin, Bismuth and Charcoal 2,500 
... ... ... ... 9 9 Dover Powder, gr. 5 ... 1,500 
... ... ... ... ... 7 ,  Gelsernium Tincture, min. 6 1,500 
... ... ... ... , I  Iron and Arsenic Compound ... 3,000 
... ... ... . ... ... , , Tonic Compound.. ... 3,000 
... ... ... ... ), Lead and Opium, gr. 4 ... ... 1,100 
... ... ... , , Cascara Sagrada, gr. 2 ... ... ... 5,000 
... ... ... 7 9 ... Aromatic Chalk Powder and Opium 1,100 
... ... ... 9 , Camphor Compound Tincture, min. 15 2,200 
... ... ... ... ... 1 ,  Peptonic ... ... ... 1,100 
... ... ... ... ... ... I) Voice ,.. . . , 480 



MEDICAL STORES IN ADDITION TO THOSE IN SPECIAL CASES- 

Tabloid " Potassium Bromide, gr. 5 " ... ... ... ... 
... ,I Sulphonal, gr. 5 ... ... ... ... ... 

,, Chloralamide ... ... ... ... ... ... 
... 9 ,  ... ... ... Salicin, gr. 5 . . .  ... 
... ... ... , Calomcl, gr. 1 .,, . , ,  ... 
. . . . . .  ,> ... ... ... Phenacetin, gr. 6 ... 
... ... ... ... 9 5 ... Selol, gr. 5... ... 

... 9 ,  Ammonium Carbonate, gr. 3 ,.. ... ... 

... ... ... , ,  Bclludonna Tincture, nlin. 5 ... 
... ... ... ... $ ,  Grey Powder, gr. 1 ... 

... 1, ... ... ... ... Blue Pill .,. ... 
... ... ... ... , Cascara Compound ... 

... ,> ... Cascara and Gentian Compound ... 
... ... ,, ... Rllubar b Compound Pill ... 
... ... ... ... > J Trinitrin, gr. 1/100 ... 

... ... ... ... ... >, ... Opium, gr. 1 
... ... ... ... ! l Opium Tincture, min. 10 

... ... ... ... ... ... ), Santonin, gr. 
... ... ... 9, ... Nux Vomica Tincture, min. 6 

... ... 9 ,  ... Pottlssium Pcrmanganate, gr. 2... 
... ... ?, ... Tincture Capsicum, min. 1 . . ,  

... ... ), Compound Liquorice Powder, gr. 30 ... 
... . . a  ... 9, ... Iron and Quinine Citrate 

... ... ... ... ... 9 , l'cpsin, gr. 3 ... 
... ... ... 9 ,  Grey Powder and Dovcr Powdcr 

G by 1-lb. Chlorodyne. 
12 by 1-oz. Aspirin. 
1,100 " Tabloid " Empirin. 
3 by 1-oz. Toothache Tincture. 
3 by 4-oz. Strong Iron Porchloride with Glycorine. 
3 by 2-02. Borax Powder. 
6-oz. Menthol Concs in a tin. 
1 Pair of Dispensing Scales and Wciglrts. 
1 Extra sot of Woiglits for same. 
3-lb. of Opium Tincture. 
3 by 8-oz. Iron Pcrchloridc Tincture. 
3 by 8 ox. Nux Vomica Tincturc!. 
3 by 1-02. Crotonis Oil. 
3 by 4-ox. of Blistering Fluid. 
3 by 1-lb. Diluted Nitric-Hydroclrloridc Acid, 
3 by 1-oz. Strong Nitric Acid. 
3 by 1-lb. Strong Solut,ion of Ammonia. 
3 by 1-lb. Lead Solution. 
4-lbs. Iodoforln Gauze. 
3 by 1-lb. Gall with Opium and Vaseline Ointment. 
3 by 1-lb. Ziuc Sulpl~ocarbolatc. 
3 by 1-lb. Mercuric Ammonitl Ointment. 
12-lb. Boracic and Vaseline Ointment. 
12-lbs. Zinc and Vaselino Carbolic Ointment. 



MEDICAL STORES IN ADDITION TO THOSE IN SPECIAL c~s~s--(~ontd.). 

3 by 1-gallon tins of Cod Liver Oil. 
3 by 1-0%. Silver Nitrate Crystals. 
3 by 1-lb. Spirits of Turpentine. 
3 by 8-oz. Spirits of Camphor. 
3-lb, Collodion in 6 bottles. 
9 by 1-lb. llethylatcd Liniment of Belladonna. 
9 by 1-lb. Soap Liniment. 
3-lb. Acetate of Lead Ointment. 
9 by 1-lb. Boracic Acid Powder. 
9-lb. Sodium Bicarbonate. 
3 by 4 Ib. Iodine Liniment. 
42-Ib. Magnesium Sulphate. 
9 by 1-lb. Carbolic Acid Crystals. 
21 by 1-lb. Plaster of Paris. 
3 by 1-lb. Chloroform Alcohol and Ether. 
3 by 1-lb. Gentian Compound Tincture. 
39 Jars, 20-lb. and 60-lb. Chloride of Lime (in two lots). 
3 by 1 -1b. Potassium Permanganate Crystals. 
3 by 2-lb. OIivc Oil. 
120 by 100 Male Pern Capsules, min. 10. 
3 by 1-lb. Confection of Senna. 
15 dozen by 3-inch Calico Bandagcs. 
15 dozcn by 29 inches Open Wove Bandages. 
Phosphoric Acid and Cement (in addition to above). 
4 Bent Throat Brushes. 
4 by 2-oa. Conical Mcasurcs. 
8 by 1-02. Conical Measures. 
8 by 2-dr. Graduated Measures. 
8-lb. Plain Aseptic Gauze, packed in square small tins. 
24-dozen by 3 irichcs Bleached Water Drc~sing Bandages. 
4-dozen by G inches Plai>ricl Bandagrs. . 
24 by 1-lh. Absorbent Wool. 
G Nests of Test Tubes. 
2 dozen Books Blue Test Paper. 
2 dozen Books Red Test Paper. 
36 dozen Large Safety Pins. 
4-lb. Marine Lint. 
12 by 1-yard Belladonna I'Iastcrs. 
2 Tins Brown's Sinapism. 
12-lb. Tooth Powder. 
18 by I -1b. Wliite Vasrline. 
2 Large Spatulas. 
2 8malI  spatula^. 
2 Ointment Slabs. 
6-lb. Liquorice Powder Compound. 
3 Pints Liquid Carbolic Detcrg. 
8 by 1-lb. Pure Chloroform. 
8 by 4-lb. Pure Chloroform. 
9 by 1-lb. Anesthetic Ether. 



MEDICAL STOI~ES IN ADDITION TO THOSE IN SPECIAL CASES-(contd.). 

9 by $-lb. Ansstlletic Ether. 
3-lbs. Lanoline Mercurial Ointment. 
3 Medical Diaries. 

5 Tubes " Tabloid " Hypodermic Morphine Sulphate, grain a ... ... 
... ,, ... 1 Tubc 9 ,  Cocaine Hydroch., grain ) 

1 ,, ,, ,, Morphine Sulpli., grain 4, and Atropine 
Sulph., grain 11180 ... ... ... 

,, ... ... 1 ,, 1) Pilocarpino Nitrate, grain 1/10 
... ... 1 ,, , ,  s, Cocain Hydrochloride, grain a 
... ... 1 9 ,  I I 1 9  Eserine Salicylate, grain 1/100 

,, ... 1 ,, . , Hematropine Hydroch., grain 1/25 
,, ... 1 ,, I, Morphine Hydrochloride, grain 

Adrenaline. 
2-lb. Sodium Lactate. 
)-dozen Packets of 24 inchoa hy 18 inclics Gaoch'~ Splinting. 
3 Cllloroform Drop Bottles. 
5-dozcn by 10 B.W. & Co. Protective Skin. 
Formalin for Disinfection (G by 1-lb.). 
1 by 1 pint Composition Pe~t le  and Mortar for ~ect~ion No. 2. 

... " Soloid " Zinc Sulphate, grain 1 ... ... ... 1,500 
Zinc Sulphate, grain 10 ... ... ,, ... 1,100 

... ,, Corrosive Sublimate, grain 8.75 ... 10,000 
,, Alum., grain 10 ... ... ... ... 500 

... ,, Cocaine Hydrochloride, grain 1 ... GOO 

... ... 
p, Cocaine Hydrochloride, grain 1 500 

... ,, Citric Acid ... ... ... ... GOO 
... ... ... 9 , Regular Tests ,. . 6. 

8 Boxes of " Enulc " Gall and Opiiun. 
4 ,, ,, ,, Tannic Acid. 
5 ,, ,, ,. Morphine Sulphate, grain &. 
12 ,, ,, ,, Glycerine. 
3 1-lb. " llazeline." 
3 1-lb. ,, Crca111. 
50 Small tubes of " Hazelinc " Cream. 
2 lb. " Lanolinr." 
3 by 1-lb. Icl~thyol Ointment. 
14-lb. Hydrocliloric Acid. 
l k l b .  Solution of Ammonia. 
G by 4-lb. Iodoform. 
6 Tins of Mnntarci Leaves. 
21 by & incli Spools Adllesivc l'laster. 
18 by 1 i~lcll ,, I ,  n t  

18 by 14 inclies ,, ), 3 3  

18 by 2 inches ,, 9 ,  ) )  

5 lteels of Suture Silk. 
36 Assorted Suture Needles. 
12 Triangular Bandages. 
3 by 4-minute Clinical Thcrnlomoters. 

No. 3 
I t  40 



MEDICAL STORES I N  ADDITION TO THOBI I N  SI'ECIAL CASES-(~~ntd.). 

3 by 1-minute Clinical Thermometers. 
3 Pairs of Scissors. 
10 Caustic Points in bottles. 
12 Medicine Droppers. 
6 Medicine Tumblers. 
9-yards Court Plaster (thin pink especially). 
24-yards Flax Lint. 
1.2-lb. White Cotton Wool. 
48 Field Dressings, B. W. 8c Co. 



CHAPTER IV. 

THE DOGS. 

The dogs used by the Expedition were of the domestic type of dog used on the 
banks of the Amur River for sledging during the winter, and were chosen largely by 
C. H. Meares, who had had experience of driving this class of dogs in ICamchatl<a 
previously. 

Rome of the dogs had been worked regularly with the postal sledge that crossed tile 
sea of Olrhotslr in the winter t o  the Island of Saghalien, and the Russian boy, Demetri 
Geroff, who had been driving them was engaged by Meares to  accompany the Expedition 
and to  look after the dogs. 

Other dogs, and they were perhaps as a rule the best worlrers, were obtained 
from the Giliak Indians on the upper portion of the Amur River above Nilrolaievs. 
Their lives had necessarily been harder, their food less. They worlced harder and 
maintained their condition better on the whole than the others. 

A full team consisted of 13 dogs, six pairs being harnessed to  a trace opposite each 
other with the leader on a long line a t  the end of the trace. 

Dogs who show intelligence and are t o  be trained as leaders are harnessed for some 
time as a foremost pair. Any selection is subsequently promoted to a shorter light 
trace behind the leader. 

The average worlting dog with the Expedition weighed GO-70 lbs., but sollle of tile 
bigger dogs weighed as mucll as 80-90 lbs. 

The experiences accounted in the following description relate solely to Barrier 
&dging. There is very little opportunity in the Antarctic to  use dogs in the summer 011 
the sea-ice. 

On the Barrier there is the great loneliness and for days no object to see. This 
reacts upon the dogs and they begin gradually to lose heart and will not respond some- 
times to  the harshest treatment. 

An added difficulty was the large propolti011 of days when there was wind which 
raised drift from the loose snow crystals lying on the Barrier surface. Dogs when 
running always have their mouths open and it was with great difficulty thct they could 
be persuaded to  travel well against this drift. 

We had two descendants of Eskimo dogs with us. They were pupped by dogs of 

Captain lDcary's Expedition and were presented t o  Captain Scott by Captain Sverdrup. 
For hardihood and endurance they far surpassed the other dogs. One, on sledging 



journeys under the very worst conditions and with half the food, throve, whilst the 
other dogs were getting thin. 

At first the dogs were fed on a special biscuit manufactured by Messrs. Spratts. 
The biscuits weighed two to the pound, and a dog's ration for the day was 14 lbs. The 
amount of fish oil incorporated in the manufacture of the biscuit seemed to have .a 
purging effect on the dogs and, as a main article of diet, they were not entirely suitable. 

For the Southern journey a rough kind of pemmican was made for them by melting 
down seal blubber and mixing in with i t  lumps of flesh from the seal. Jt  was weighty 
and difficult to  divide but it was an efficient food and the dogs throve upon it. 

On the return journey from the South they were fed upon the carcasses of the 
ponies which had been killed and stored a t  different points on the route. 

Their time of travelling is faster than that of ponies or men, and they will travel 
all the better if they are run by the side of a track which they can see and smell. 

An ingenious method was employed by Amundsen's Expedition, their dogu mere 
fed on stock-fish and on the outward journey a t  irregular intervals a fish was stuck up 
in the snow. Their time of travelling on the return journey will show how well this 
method justified itself. The speed of travel depends largely upon the amount of interest 
that is kept up amongst the dogs, as is well seen when any object left by the preceding 
party is sighted on the snow. As soon as this comes in sight the speed is increased and 
evay  dog pulls his weight. 

The weights calculated for each dog on the Southern journey was 95 lbs, on the 
sledge per working dog, but running alone and on the surfaces found on the Barrier they 
wotxld not do i t  over any considerable distance. 

The average distance run with such loads varied, but the mean worked out a t  
about 11 geographical miles per day for the first part of the journey, and an average 
of about 13 geographical miles a day for the latter part. 

Ordinarily, with their interest stimulated and running light on good surface, 
120 miles should be covered by dogs in three days, but then they should be rested for 
a t  least two days before proceeding on a similar journey. 

On his return journey over the Barrier from the foot of the Beardmore Glacier, 
Meares had great difficulty in getting the dogs along. They became dispirited and 
straggled along, refusing to  pull. If some such device as that of Amundsen had been 
adopted, the return journey might perhaps have been done in half the time. 

When running with dogs on snow, a stop should be made after two miles for the 
snow tends to ball and ice in the webs of their pads, and, if not removed, the balling 
increases until the web is split. 

I n  Russia, it is the practice t o  dock dogs' tails, but in the Antsrctic this is a dia- 
advantage, for when they are in the whole the tail seems to protect the testicles and to 
cover the face and nose, giving extra warmth. In  cold weather, the dogs who had had 
their tails docked and were entire, suffered in nearly every case from frost-bite of the 
testicles. 

The number of dogs in the first year was 33, and 14 others came a t  the end of the 



second year, but with a few exceptions these were of very little use. The best age 
for a worlcing dog is about seven years old. 

Judging from the experience of Scott's and Aliiundsen's ICxpeditions i t  would 
seem wise in future to secure dogs that have been bred by tlie Eskimo. The Russian 
domestic dogs are too temperamental for worlr on the Barrier, they need extra feeding 
and certainly cannot stand the hardships of autumn or spring sledging so well as the 
others. During these periods, too, they need extra food and the carrying capacity of 
a unit is correspondingly curtsiled by the amount carried for them, 

'In the winter the dogs were chained to  a long rope made fast a t  either end. Their 
length of chain is so arranged that they cannot reach each other. The best position 
is on hard snow to  the leeward side of the drift, and when possible a bit of strs.l-~ or 
hay put down for each dog. They were fed on the frozen flesh of seal. 

One or two of the dogs had been infected with Dinofilarin immitiu, probably 011 

their journey down or in New Zealand, this usused their death. Beyond this their 
only infection was by tape-w.orlns, probably from seal flesh ; this was easily cured hy 
extract of liiale fern, and did not affect their health. 

I?ONIES AND MULES. 

The use of ponies for travel on the ice Barrier had been discussed by Captaill $jcott 
in the light of the experience which he had gained on his first Expedition t o  the Antarctic 
(Discovery, 1901-1904), and they were employed in the Expedition (1007-1909) of 
Sir Ernest Shaclrlcton, who laid much stress on the impoitaace of white colouring, 
Those used in the Expedition were a11 white or dappled grey in colour and were selected 
a t  Vladivostoclr by C. M. Meares from the Manchuria11 ponies which are brought there 
in droves for sale. They stood about 14-15 hands. They were brought fro111 Vladivo- 
stocIc to New Zealand in a caqo  steamer wit11 Anton OmelchenIco, n Russian groom, 
in charge of .them. Ca?ptnin L. N. ti. Oates, of Llie 4th l~~niskilling Drgagool.~~, 011 Ilia 
arrival in the Tcrra Nova, a t  the entl of October, 1913, tooli over the entire colltrol 
of the ponies, their tmining, exercise and feeding. 

qua~ters in which they were transported in the ship to the Antarctic ice and 
the various fittings that were built and devised for them are described in Cllapter 11, 
page 17. 

The first loss of ponies occurred in a gale a few days out of New Zealand, when the 
was approaching Culnpbell Island. The ponies were unable to  keep their feet 

and were cast in many cases repeatedly, owing to  the rolli~ig of the ship which corltillued 
for about 72 hours. Every expedient that was possible under the circumstances 
tried ; canvas breast and hind-qualtsr bands in broad strips were passed over and 
hauled t:iut with rope Iashings to  the sides of the stalls to  try to  prevent nloveniellt or 
rolling by tho ship, and eventually a broad canvas band was placed under the belly 
and the sides tightened suficiently to  give support alone witliout actual lift. 

Only two were lost in the gale, one died and tlie other welit down badly and sninshed 



his cannon bone, and so had to be destroyed. Several others, however, were in very 
bad case for days after and were only brought through by great care. Their recovery 
really depended upon the ship reaching the pack-ice and thereby getting into quiet 
water and steady motion. 

During the many days spent in the pack-ice the ponies recuperated and eventually 
were landed in fairly good condition a t  Cape Evans. 

The weight of the fodder taken for the ponies for this year was 2 tons of oats, 
30 tons of compressed fodder, 5 tons of bran, 6 tons of oilcake and 2 tons of hay. 

They were watered and fed three times daily and the ration was varied, being mainly 
hay, with, in cases of weals: ponies, varying amounts of oats added. Once or twice a 
week a hot-bran mash was given. The compressed fodder was whole maize chopped 
and compressed into a bale which was clamped with stout steel wire and afterwards 
covered with loose sacking, roughly sewn on. Such a bale was oblong and the weights 
varied from 105-112 lbs. The shape of the bale was chosen so that it would be a handy 
package for placing upon a sledge whilst travelling. The nutritive value of either a 
ration of 11 lbs. or even of 13 lbs. was insufficient under sledging conditions, and the 
ponies became weak and lost flesh markedly on it. 

On the Southern Journey, about 2 to 3 lbs. of oats and 1 to 2 lbs. of oilcake were 
mixed with the ration of compressed forage, the tot31 weight of the daily ration being 
11 Ibs. per pony per day. 

During the winter, the ponies were watered and fed three times daily, but when 
the break of the year came they were fattened with oilcake and oats. They were then 
given increased walking exercise and, later, draught work with laden sledges, to get 
them into condition. 

On shore at  first a stout hempen rope was secured between two rocks and the 
ponies were made fast to it by their halters a t  sufficient intervals for them not to reach 
each other. Eventually, on the leeward side of the hut at Cape Evans, a rough stable 
was built running the length of the northern side of the hut. This contained stalls 
and chut-board and was roofed with scantling and covered with rubberoid. A stove 
was installed a t  the end farthest from the entrance, and with this burning a combination 
of blubber and coal or wood sufficient ice was thawed out for the ponies' water daily. 

The outer back wall of the stable was composed largely of the bales of compressed 
fodder which made an excellent firm wall for protection. When a baIe was needed for 
use i t  was removed from the inside and replaced by boarding. Rough openings were 
left a t  two points by the omission of a bale, and when the light was returning these 
rendered artificial lighting. 

The remainder of the stores of fodder consisting of oats, bran and oilcake was 
placed in one dump adjacent to the hut. The hay was also included in this dump ; 
it  was nearly snowed over and kept in excellent condition. 

Attempts to make an efficient snow-shoe were tried, but the success or failure was 
largely dependent upon the temperament of the pony. Those supplied were made of a 
strong double outer circle of cane with stays of iron wire intersecting within the outer 



frame-work and being attached to  it. These wire stays were ceiltrally attached to  an 
iron ring and the tread of the shoe. 

On either side the outer tough fibre of cane was plaited into two semi-circular 
frames, and fixed to the stays. 

The hoof of the pony fitted into these, and after inserting the hoof they were laslled 
with a leather thong. 

In  t'fie second year a better shoe was made for the nlules. This had a part toe-cap, 
the frame work was practically the same, but instead of the woven-fibre becliets, 
leather thongs secured the hoof in place. 

The harness for sledging had necessarily to be light. 
A head stall and bit fitted the head and to this a sliort lanyard was spliced. 
The haulage was by a well-fitted collar with harness and two iron hooks froln \vhicll 

the rope traces ran. At the sledge end of the trace there was a spliced eye and the other 
ciid was passed through this eye so as to form an easy-running noose. 

Fitted to the front eye-splice of the trace of the sledge was a woodell toggle of 
Australian red wood with sharpened ends and a notch in the centre to take the rope. 

A swingle-tree with a rope eyelet was also passed over this toggle. Either elld of 
the swingle-tree was shaped into a knob over which the running noose of the ponyYs 
traces was passed drawn taut. 

The swingle-tree allowed of free side to side play and did not hamper the c~n&~-lilc~ 
movements of a loaded sledge. 

The ponies' covers which were put on a t  camping time, were of stout green-canvas 
with cover cloth. They were secured over the fore-quarters, under the belly and flallk, 
by fihort lamp wick ties attached to either edge. Latterly, experience taught the 
utility of a tail-piece in addition, made of light canvas and fitted to the end of the cover 
so as to fall well below the tail. When there is a blizzard or wind and drift the ponies 
naturally turn their hind quarters to the direction of tlie wind and the tail piece gives 
them protection. 

The shaclrling lines for caniping were of 1 inch pliable steel wire. At intervals 
selnicircu]ar wire becllet of similar material was spliced in to the wire. This bechet 
was previously through the ring and swivel bolt attached to  the green leatller 
strap and bucl:lde that was used for shaclding the ponies by the fetlock. At either 
of the wire an eye-splice was made and a sliort manilla lanyard spliced through this, 
so that the wire could be made fast a t  either end to the uprights of the sledges. 

On camping the first two sledges lead outward to an appropriate distance. They 
the11 stmiglitened and lialted. The two succeeding sledges came alongside each of the 
others and the ponies were unharnessed. The swingle-trees were buried deep in the 
ano+ to prevent tlie sledges being drawn sideways, and heavy gear also was removed 
from the sledges and used for anchoring them. The lnilynrds of the wire were the11 
secureti t o  the forcnzost uprights of the sledges and tllc poiiic~ were made fast. 

l'onies suffer froru snow-blindness anci various fonus of hat or shade were fashioiled 
$0 prevent this. l'erhaps the best and coolest was l i l~de  of pliable copper wire for the 



frame with green canvas over it. Two stronger pieces of copper wire ran from the frame 
on either side and were secured in place by ties of lamp wick under the neck. This 
form could be turned as required and was cool. 

On camping a wall of blocks of snow was built on the windward side of the ponies 
for shelter. The site for the easy construction of these walls is a matter of observation 
and practice. Whenever there is good crusted snow, the likelihood is that large bloclcs 
can be cut with the shovel and rapidity of construction is thereby increased, also the 
efficiency of the shelter, and if the patch from which the blocks are cut is beside the wall, 
added protection is afforded. 

At the start of the Southern Journey, a mileage of 9 geographical miles a day was 
attained and after the day and night's rest at  One Ton Depot, the mileage was increased 
to an average of 11 geographical miles, or approximately 13 statute miles a day. 

The marching time was approximately 7 hours, and this included an hour to an 
hour and a-half for the mid-day rest and feed. 

After the losses by the storm after the start of the Expedition arid those incurred 
on the Depot Journey in the autumn, the number of ponies was reduced from 17 to 9. 
These all took part in the Southern Journey to the Pole. 

The average weight pulled by the ponies varied from about 490 Ibs. for the weakest 
to over 600 lbs. for the strongest. 

The ponies in the units were attacked by lice, which caused great irritation to their 
bodies, and they were continuously gnawing at  their coats, but light washing with a 
coal-tar mixture for several days removed these parasites. 

MULES. 

Before the ship departed from the Antarctic, Captain Oates had discussed with 
Captain Scott the advisability of providing Indian pack mules for the exploration work 
in the summer of 1912, and acting on his advice, Captain Scott wrote to Sir Douglas 
Haig, in India, asking him to use his interest in obtaining the grant of seven of these 
beasts from the Indian Government. 

The seven mules selected for the work were sent to New Zealand and brought down 
by the Terra Nova on her return in January, 1912. They had been under the care of 
Lieut. Pullen, of the Indian Army Veterinary Service, and very great credit is due to 
him and to those concerned with him in their preparation and their provision of gear 
and equipment. These were designed for the snow under conditions existing about 
7,000 feet up on the Himalaya Range, and many of the fittings were as effective in tho 
Antarctic as those which we had found by our experience there. 

A very useful snow-shoe had been made on which the mules, being better trained 
and more tractable than the ponies, p~l led well over bad surfaces. Their clothing 
was of cankas material outside, and lined inside with thick felt. 

For a considerable period before embarkation, they were exercised twice daily 
in a specially-constructed box, which reproduced the rolling and pitching of a ship, in 
order to  strengthen their shoulder muscles. 
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On their arrival a t  Cape Evans, in Ma,y, 1912, W. Lashley was the only mao left 
who had had any experience of animals. He undertook: their care throughout the 
second following winter on the routine laid down by Captain Oates for the ponies, and i t  
was due to Lashley's care that the mules with few exceptions performed so well with the 
search party in the early summer of 1912. 

Unlike the ponies, the mules were always eager to  get out during the winter and to  
get exercise. The ponies always knew when there was wind and drift, and wished 
to avoid i t  as much as possible, objecting strongly to  being taken out. 

A daily ration of 9 Ibs. made up of about half oilcalie and oats and the remainder 
of compressed fodder was allotted to the mules on sledging work with the Search Party. 
Some of the mules relished this ration and ate i t  well, and anything they could get 
besides, but two refused the ration and were only kept alive by eating their leaders' 
biscuits. Both had to be shot eventuaIIy early in the return march. The remainder 
returned to Cape Evans, after having done nearly 400 miles, in fair condition. 

They were obviously stronger and better trained than the ponies, and, with the two 
above noted, could probably have done better than the ponies and have 

pulled longer distances. 
A form of snow-goggle with leather fittings and tinted glasses had been sent by the 

Indian authorities to prevent snow-blindness in the nzules ; these were effective, blrt 
were not much needed. 



CHAPTER V. 

TIDAL OBSERVATIONS. 
-- 

REDUCTION OF TIDE GAUGE RECORDS, CAPE EVANS. 

By Dr. A. T. DOODSON, Tidal Institute, University of Liverpool. 

1. Description of the Gauge and Records. 
The tidal observations taken at  Cape Evans, together with some reductions made 

by Mr. Nelson, were found among his papers and were forwarded to the Tidal Institute 
in December, 1923, for examination. From these papers it has been found possible to 
give the following account of the gauge. 

The tide gauge took the form of a lever AOR (Fig. 4), pivoted at 0, carrying n pen 
a t  one end A and attached to a wire a t  the other end B. The wire passed from B upwards, 
but not quite vertically, to a pulley on a post, from which it descended to a sinker, and a 

FIG. 4. 
counterpoise weight W was adju~ltable on the lever. A scale in feet and inches was 
marked on the post, and a t  first direct readings of the position of the arm OB against 
this scale were taken a t  least daily. As the wire did not ascend vertically from it 
was afterwards decided to read the position of an index on the vertical wire descending 
to the sinker, and a double series of readings were taken to determine the relation between 
the " arm " and " scale " readings. 

The pen A operated on a piece of foolscap paper on n revolving clr~lm, tlie rate of 



revolution being about 68 mm. per solar day, and about a weelr's record was given on 
each sheet. Neither time lines nor height lines were drawn on the sheets, but on each 
day, usually about 9 a.m. (time 180" E. long), the scale height and' the time were 
marlred on the sheets. 

Mr. Nelson does not seem to have had any nieasureinent i~ situ of the scale reduction 
ratio OA to OR, and the horizontal position of the arm in relation to the scale is only 
stated in a note which appears rather to be a deduction than a record of observation. 
The length of the arm OA is also not stated, but appears to  have been deduced by Mr. 
Nelson from a trace made by the pen when the cloclr had stopped. The tide gauge records 
thus presented a rather difficult problem even t o  Mr. Nelson, but his papers indicated 

of reduction which had been used by him, chiefly in connection with the scale 
reduction ratio. These methods have been adopted and aiilplified a t  the Institute, but 
no use has been made of the readings and reductions by Mr. Nelson. 

The observations available were suinmarised by Mr. Nelson as follows :- 
... June 12 to July 25 ... Disjointed serics ; discarded ... ... ... ... 13days. 

July 25 to August 21 . . . . . .  Wire attached to lever. Clock stopped ... ... 27 days. 
August 24 to September 15 Clock stopped ... ... ... ... ... ... 2l.days. 
gepternber 18 to October 1 ... Wire lengthened. Wire brolcc ... ... ... 13days. 
October 10 to November 20 Restarted on different scale ... ... ... ... 40 days. 
November 21 to January 29 Wire let out about G inclle~ ... ... ... ... 2 ~nont~hs. 

Obviously each set of readings had to be treated separately. The scale readings noted 
on the diagrams each day were plotted against the corresponding distances of the nlarked 
points from the bottom of the paper, and the factor for scale reduction deternlilled 
,yraphically. The datum line for zero scale reading could have' been deduced and dra.cvll 
on all diagrams of a set a t  a uniform distance from the bottom of the paper, but Mr. 
Nelson's plan was followed. He multiplied tlie known scale readings on a diagraln by 
the factor of reduction and obtained the distances of the points of zero scale readings. 
These should have been on a straight line, but the best fitting straight line was drawll as 
the datum line of that particular diagram. 

As tlie pen traversed an arc of a circle i t  was first necessary t o  find the radius of the 
arc ; the trace made by the pen, as mentioned above, served 
sufficiently well for this purpose and also indicated the height 
of the centre of the pen. As some little doubt existed as to 
whether this height was the aanle for all records, owing to 
readjustments of the gauge, it was thought desirable t o  make 
various tests. Fortunately, the tidal motion a t  Cape Evans is 
of a simple diurnal character, with very little semi-diurnal 
inequality. By choosing days on which the tidal motion was 
most symnletrical in time and range it was possible to deduce 
the mean traverse of the pen as follows. The mean of the 
times a t  which the tide reached a particular heigllt was marlred 
on the diagram and a number of such points gave the nlean FIG. 6. 

traverse of the pen (Fig. 5 ) .  It was easily possible to find tlle height of the centre of 
G9 



the arc, and a number of such tests having been made for the records obtained 
between alterations of the gauge (not merely changing of paper) the mean was taken. 

Having found the " line of centres," the next procedure was to  determine the clock 
rate. Constructing the time-arcs through marked points on the diagram for which time 
and height were stated, the points of intersections of these arcs with the datum line 
parallel to  the line of centres were subjected to  measurement and the number of milli- 
metres per day thus obtained. An average of 58 mm. per day was found. Variations 
from this mean occurred and were allowed for each day, the point for zero hour of each 
day being marked on the horizontal datum line. These variations, however, were only 
allowed for in the zero hour of each day and a standard rate of 58 mm. was selected for 
interpolation for hourly heights. Thirteen time-arcs for intervals of 2 hours (58 mm. ==: 

24 hours) were drawn on celluloid a,nd appropriate datum lines and scale lines (as found 
above) were also drawn. The celluloid scale was placed over the tidal record and the 
lines of zero hour and hour 24 were placed so as to  give the least possible error. The 
scale lines on the celluloid were amended from set to set as the reduction factor varied 
from set to  set. 

The tidal diagrams had a time-scale proceeding from left to  right, and the scale 
readings increased upwards. The readings obtained were thns expressed in terms of the 
scale. Comparisons with Mr. Nelson's readings and analyses showed, however, that the 
scale was inverted, so that  the scale readings increased with a falling tide. A note by 
Mr. Nelson also makes the " line of centres " below the zero of the scale, confirming this 
deduction. Allowance was made for the inversion in the analyses conducted a t  the Tidal 
Institute. Mr. Nelson explicitly states that the time of the records is Standard Time 
180" E., twelve hours fast on Greenwich. 

2. Reductions made by Mr. Nelsorz. 
Mr. Nelson had made three analyses from a fortnight's record in each case, using 

Darwin's method (British Ass. RePoit, 1886). His results are as follow :-- 
Epoch Values of H in Poet,. I Values of K in Degrees. 

3. Reductions made at the Tidal  Institute. 

M2 8 2  Kl 01 A0 
July 25 ... ... -21 -08 .87 *83 8.36 
November 1 ... a 1 9  el6 -73 ~ 4 9  7.87 
December8 ... -17 .05 -73 -60 7.78 

From the available data the records for four months of 29 days each were picked 
out for analysis, a little extrapolation being made to  complete 29 days from set July 26 
to August 21. The analytical method used is one that has been developed a t  the 
Institute ; " assignments " for constituent-time are not used and the elimination of the 
effects of constituents other than the one required is accurately effected. It has thus 
been possible to analyse for the constituents N, and Q,, which have not usually been 

M, 52 K l  0 1  
25" 300" 10" 359" 
47" 189 9' 353" 
65" 144" 16" 14" 

Here is defined, as usual, to  be the lag of the phase of the tidal consfituent behind 
that of the corresponding constituent of the " equilibrium tide " a t  the place. 



obtained by analysis of a month's record. In  the analysis it has been necessary to  
assume that the constituellts 1<,, v,, I),, p l  are related to the constituents S,, N,, K,, Q ,  
respectively, according to the equilibriunl constituents of the tide generating forces. 
The results of analysis are as follows :- 

Station : Capo Evans, Latitudc 77" 38' 14"s. 
Lo~lgitudc 166" 32' 45"E. 

Middle day of month. Values of H in Foct. 

8, M2 N2 K1 01 &I 

(1) Augusk 8, 1911 ... ... .07 ~ 1 6  013 ~ 7 0  ~ 6 7  el0 
(2) October 29, 1911 ... ... ~ 1 2  el8 el3 .77 -77 .16 
(3) Dccombor 6, 1911 ... ... -10 -18 -04 -75 ~ 8 7  ~ 1 9  
(4) Januaryl.2,1912 ... ... a08 . l 6  so8 ~ 7 4  .69 -15 
Tllc mcan values, deduced from lrlran8 of H cos K ,  H sin K arc 

It may be remarked that the constants for I(,, v2,  PI, p1 could have been deduced 
from the results of analysis for the separate months by using the method of least squares 
and the constants for Ii,, P1 have been sought by this method. The ratio of anlpli- 
tudes of IC2 /S,, 1),,/1C, are respectively found to  be 0.55, 0.28, where tlie equilibriuril 
ratios are 0.255, 0.335. 'Phe values of K for 1c2, 1', are apparently 303 deg. and 23 deg. 
respectively, I n  view of the small time scale of the records, and of the difficulties of 
reading the hourly heights, very little significance ought- to  be attached to  these latter 

Mr. Nelson made the remark that any error in the determination of the 
of centres of the time arcs would chiefly affect the semidiurnal tidal constants, 

It is very curious that all the amplitudes except those for N2 vary in the sallle 
nlanner, being greater in the two middle months than ill the extreme mo~lths. This 
variation may be due to errors of scale, but the possible errors of scale seen1 to  be too 
sinall t o  account for tlie variation. 

The diurnal constituents are related aniong themselves in a fairly normal lilaliner ; 
the ratios of alrlplitudes of 01, &, with respect to  lcl, are 1 -01,O. 19, the equilibriuni ratios 
being 0.75, 0.14 respectively, while the phase lags have the relationships 

the corresponding differences in speed being 
1°.09t3 0°.541 

The value of K thus decreases with the speed of the c,onstituent. - 
!Phe senlidiurnal constituents have somewhat abnornlal relationships, since the 

of amplitudes of S,/M,, N, /M, are respectively 0. BG, 0.50, the equilibriuni ratios 
being 0.47, 0.19 respec,tively. 

'rho phase lags for the senlidiurnal constituents require conliiient, as the phase lag 
for M, is in excess of the phase lags for both S, ~tlitl N2, tlluugll its speed is interniediate 
with the speeds of these constituents. 

4. Var,iations of Mean Laoc?l. 
The variationas of mean sea level can only be considered separately for each set 

since the length of wire in the gauge varies froni set to  set. The niesn lcvel, Z, on eacll 



day has been obtained from twenty-five hourly heights centering on noon (time 
180 deg. E.). The inversion of the scale has been allowed. for, and the datuni is taken as 
10 feet below the zero of the scale. The results are given below. 

The rnean values of Z for the months chosen for analysis are as follows :- 
Mid-day of month. %. 

... (1) ... ... August 8 ... ... 8.24 feet. 
(2) ... ... October 29 ... ... ... 8.24 ,, 
(3) ... ... December 6 ... , . . ... 7-85 ,, 
(4) ... ... January 12 ... ... ... 8.28 ,, 

Inspection of the above table indicates that there are oscillations of mean sea level, 
with apparently a period of about three days. Such oscillations were noted by Darwin 
when analysing the Nimrod observations. He examined other records from Bombay, 
Karachi and Aden, and found no marked ~eriodicity of this kind. The experience of tho 
present author in connection with meteorological effects on sea level and tides has indi- 
cated that  oscillations of sea level with periods of this magnitude are commonly found in 
Britiah waters. They are not wholly due to  the statical effect of atmospheric pressure, 



but seem to  have relation to  the average period with which cyclonic disturbances cross 
the region, both statical variations and wind variations contributing to  the variation 
of sea level. The Nimrod observations were corrected only for barometric pressure, 
and Darwin remarlrs that " the zig-zags were sensibly reduced, but not annulled, and in 
one or two places a new maxin~uni or minimuin has been introduced. We niay con- 
jecture that distant barometric changes and distant gales may have annulled some 
maxima and minima which would otherwise have been visible." Consequently he made 
speculations as to the existence of a deep bay, extending beyond the Pole, and such that  
its seiclles have a period of about three days. It is extremely doubtful whether any 
value can be attributed to  these speculations, for i t  is undoubtedly premature t o  loolr 
for seiche effects before allowance has been made for all nleteorological disturbances, 
wind as well as barometer. 

6. Comparison with Results of 1)revious Expedit,ions. 
This is the third expedition wintering on Ross Island, and a coniparison is readily 

made with the observatioiis made in connection with the Discozlery and the h~iatrod. 
Sir (;1.. H. Darwin* has discussed the latter observations a t  considerable length. The 
Nimrod observations were taken a t  Cape Royds, which is a few miles north of Cape 
Evans, and Cape Evans is a few miles north of Hut Point, where the Discove~y observa- 
tions were made. The three sets of analyses are summarised in the following table :- 

Darwin examined the relation between the constituents I<,, S, and I<,, 9 , .  He 
found the amplitude ratio K2/S2, l<,/P1 to be respectively 0.62, 0 -22 for the Niqnrod 

and respectively 0 ~ 2 7 ,  0 .33 for the Discovery observations. The differellces 
in phase lag I<, deg. - S2 deg. are of opposite sign a t  the two places. These results, 
compared with the results stated in $5, lead us to conclude that we are not justified ill 
attaching significance to  the variations froin the equilibrium relations for these pairs of 

Meail Vulucs of H i n  Fcot. 

s2 M2 Kl  0 1  
" Nimrod," 1907 . .. . . . . ., .OS .20 ~ 6 9  -67 
Capo Evans, 1921 ... . . . . . . so9 .16 a 7 4  .75 
" Discovery," 1902 . . . . . . ... . lo  a16 -77 -77 

constituents. 
The three sets of analyses are in very satisfactory agreement, and we may collsider 

the tides in this srnall region as being adequately known. 
NO special significance can be attached to  the variations in phase and amplitllde as 

we go south ; these three stafions are too near together to form a satisfactory basis 
for the discussioii of the propagation of tidal inotion in this region, but perhaps the tidal 
observstions made by the Australasian expedition in Adelie Land, much further north, 
whell compared with the observations near 1x0s~ Island may throw a great deal of 
light on the tidal regime in these waters. 

Mean Vnlurs of K in Degrces. 
82 I S  K1 0, 
273 5 12 0 
265 22 10 2 
272 10 14 0 

* (1) fi Co]lectcd Papers," Vol. 1, page 373. " On t,llc Antarckic Tidal Observatio~~s of t,he Discovery." 
(2) u Froc. ROY, sot.," A, vol. $4, 1910, pago 403. " The Tidal Observations of tlrc British Antar& 

Expedition, 1907." 
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