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ABSTRACT 

Some of the activities of SIPRE 's Expedition JELLO, which in 
part extended previous work done by Expeditions Polaires Francaises 
in central Greenland, are summarized. JELLO reached the French 
"Station Centrale" on 21 July 1955. The original station and deep 
pit (Puit Benoto) were visited; a 20-ft tower was erected; and all 
prominent markers were extended before JELLO departed on 1 August 
1955. Expedition JELLO then followed the course westward that had 
been traversed by the French 4 and 5 years earlier, in an attempt to 
locate, measure, and lengthen the French accumulation markers which 
still showed above the 1955 snow surface. Fourteen of a possible 
nineteen or twenty markers were found. Measurements of the relative 
displacement of snow surface on the French markers over a 4-yr 
period (1951-1955), together with the 1-yr measurements (1950-1951) 
by the French, indicate a decrease in accumulation toward the higher 
elevations of the interior. This, in general , appears to check fairly 
well with stratigraphic observations in the snow, although the 
stratigraphic data have not been completely analyzed as yet. 

I. INTRODUCTION 

1. Expedition JELLO of the Snow Ice and Permafrost Research Establishment (SIPRE) 
visited the French "Station Centrale" of Expeditions Polaires Francaises during July and August 
of 1955. "JELLO" was the field designation of a 6-man research expedition: 

Carl S. Benson, Glaciologist, Party Leader (SIPRE) 
Richard H. Ragle, Glaciologist, Assistant Party Leader (SIPRE) 
Robert W. Christy, M. D. (Dartmouth Medical School) 
James B. Holston, Radioman (Northwestern University) 
Alan C. Skinrood, Mechanic (Northwestern University) 
G~orge Wallerstein, Navigator (California Institute of Technology). 

Four modified weasels (M29C Cargo Carriers) and six sleds provided transportation and living 
quarters. The main object of the expedition was glaciological research. A stratigraphic correla
tion in the snow on the ice sheet in northwestern Greenland has resulted from work during 1952-
1954. The 1955 expedition extended the stratigraphic control from the northwest to the central 
portion of Greenland along the route indicated in Figure 1. The time en route was 100 days. 

In Figure 1, the small circles on the trail indicate glaciological stations where 4-m-deep 
pit studies were made. They are numbered, e.g., 2-150, 2-175, 4-50, etc. The first number 
indicates the course heading; the number after the dash indicates the number of miles from the 
origin of the course. The small tick marks every 5 miles indicate the positions of ram hardness 
tests. Accumulation poles and plywood accumulation boards were placed at these points. The 
terminal point of the expedition (5-320) is approximately 180 miles from Sondrestrom Air Base. 
At this point the vehicles and sleds were winterized and cached for future use, and personnel 
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Figure 1. Project "JELLO" route 13 May-22 August 1955. 
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were picked up by ski-equipped aircraft from Sondrestromfjord on 21-22 August 1955. 

In addition to the glaciological program, it was planned that Expedition JELLO would 
locate the French Station Centrale (5-40), which was last occupied in August 1951. This station 
(indicated by a large star in Fig. 1) is 40 miles west of the origin of the last course-heading taken 
by JELLO (5-0), and noted as glaciological test station 5-40 on the expedition's network of 
stations. Plans also included an attempt to locate, measure, and extend the accumulation markers 
placed by the French in 1950 and 1951. This report is concerned only with these aspects of the 
work. The glaciological research will be treated in a separate report. 

II. STATION CENTRALE 

2. Expedition JELLO arrived at Station Centrale on 21 July and departed on 1 August 1955. 
The station was easily located by surface navigation. Prior attempts to locate it by aerial search 
had been unsuccessful. Many markers were well above the surface; most prominent were the three 
meteorological masts, the four poles around the main entrance, and four poles marking a food and 
material cache 200 m southwest of the main entrance. Access to the station was gained by excava
tion of the main entrance. (The examination of the tunnels and rooms of the station will be reported 
in a separate paper.) As the tripod at the deep glaciological pit (Puit Benoto) was nearly buried, 
it was encircled by a ring of bamboo poles, after the pit had been opened and internal measurements 
completed. 

Two markers east-southeast of the main entrance were barely visible on 21 July and a length 
of 3.66 m was added to each of them. ft was thought that these located the end of the French 
Geodetic Survey but it has been learned subsequently that this is not true. The survey markers 
were northwest of the. main entrance but were not visible in 1955 (see Table III). Similar extensions 
were made on other prominent markers, and a 30-ft steel tower was erected approximately 5 m north
northwest of the main entrance (Fig. 2); 20 of the 30 ft are above the snow surface. The tower has 
its base located on the August 1951 surface, which is here approximately 300 em below the August 

~---APPROX . 5M----~ 

SNOW BACKFIL LED 
IN TRENCH 

Figure 2. Relationship of steel tower to the main entrance into Station Centrale. 
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When found, the top of the pole was 36 em below 
the snow surface with only the tip of the wooden 

flagstaff visible. 

The sleeve has been secured to the French marker 
and the extension is ready to be added. The wooden 
plug with short flagstaff fits into the top of the 
aluminum tube. Note the weather-beaten remains 

of the original flag. 

·--
• 

Typical markers as the JELLO party left them. 

Figure 3. French accumulation marker at mile 141 
(see Tables I and II). 

1955 surface. This surface was easily identified 
because it was the first "dirty" layer uncovered
it warps upward over the main entrance. 

The tower was erected for two purposes: 
(1) as a marker for the station, and (2) as a support 
for meteorological and other instruments for fu
ture expeditions. It was built without the use of 
guy wires in an effort to avoid excessive stress 
caused by settling snow. It is anchored at the 
base by two 4- x 8-in. timbers (Fig. 2). Trenches 
were dug to 300 em to receive the timber footing, 
and backfilled after the tower was built up to the 
level of the 1955 surface. The structural members 
are 2- in.-diam steel pipes. Vertical and horizontal 
elements are 5 and 6 ft long respectively and are 
joined at the corners by Nu-Rail aluminum fittings 
and secured with Allen-Head screws. Details of 
the construction are shown in Figure 2. 

A cover was placed over the 1955 excava
tion of the main entrance. It is composed of 2- x 
6-in. and 2- x 4-in. timbers with their longer di
mension vertical; a plywood and board cover over 
the timber supports; and a tarpaulin covering the 
whole assembly. This cover will take some load 
off the already strained cover left by the French 
in 1951 and will facilitate future entrance (Fig. 2). 

III. WESTWARD TRAVERSE 

3. In 1950 the Expeditions Polaires 
Francaises set up a series of poles along their 
trail from Camp VI to Station Centrale (5-40). 
(Camp VI is located very near the JELLO End 
Point at 5-230 in Fig. 1.) Of this series, 40 were 
standing in the fall of 1951. It was expected that 
about half of these would be buried by the time our 
1955 expedition traversed the region and that only 
four or five would be visible in 1956. The majority 
of those that should have been visible in 1955 were 
concentrated between mile 100 (French ''Milcent" 
or JELLO "5-140") and Station Centrale (see 
Table I). Fourteen of the poles were found, their 
height above the snow surface measured, and an 
extension of 3. 66 m made to each (see Fig. 1). 

The French marker poles are aluminum 
tubes of 6.3-cm outside diameter. Specifications 
were obtained from Expeditions Polaires Francaises 
and similar material was procured by SIPRE for Ex
pedition JELLO. Aluminum sleeves were made to 
join the lengths of tubing, and fastened with hose 
clamps (see Fig. 3). New flags were placed on all 



Number and 
Location 

Distance 
and Distance Latitude 

from Camp 
from Camp 

North 
VI (Stat-

VI (km) 
ute Miles) 

A 160 100 70°18'04" 

(Mil cent) 

A163 102 70 19 

A177 110 70 22 

A 180 112 70 24 

A 185 115 -
A 190 118 70 25 

A 208 129 70 29 

A 21S 134 70 30 

A 220 136 70 32 

A 227 141 70 34 

A 240 149 70 36 

A 243 151 70 37 

A 248 1S4 70 38 OS 

A 2S6 160 70°41'03" 

* At snow surface. 

Table I. Location and Accumulation Measurements, Poles Placed by Expeditions Polaires Francaises 
(Excerpt from the marker-identification chart of Expeditions Polaires Francaises, 

with 1955 measurements added) 

Height above Accumulation Last Height 
Snow Surface (m) Measured after Height above the 

Longitude (m From From Lengthening Pole Snow Surface 
West At Time of In June-July 1950 July 1951 to end at the end of in August 195S 

Implantation June-July to of August August 19S1 (m) 
June 1950 1951 June-July 1951 1951 (m) 

44°33'13" 3.93 2.66 1.27 - 4 .97 0.4S 

44 29 - 5.66 - +0.18 S.48 0.39 

44 07 2.84 1.62 1.22 +0.09 4.96 0.13 

43 57 1.70 0.47 1.23 +0.12 5.27 O.S7 

- - S.S3 - +0.20 S.33 O.S9 

43 4S 2.SO 1.60 0.90 +0.10 4.90 0.10 

43 22 2.78 l.S1 1.27 +0.04 S.21 o.ss 
43 12 2.92 1.68 1.24 +0.01 4.94 0.38 

43 04 1.68 0.50 1.18 +0.13 S.26 0.68S 

42 so 2.32 1.17 1.15 +0.07 4.30 -0.3S6 

42 3S 2.3S 1.21 1.14 +0.08 S.93 1.68S 

42 30 2.41 1.04 1.37 -0.06 5.87 1.65 

42 22 2.03 0.87 1.16 +0.04 S.61 1.40 

42°11.6' 2.19 1.12 1.07 +0.10 S.9S 1.88 

Accumulation 
Geodetic Altitude 

from Pole 
at the Foot 

Measurements, 
over the 4-yr 

of the Pole* in 
June-July 19SO 

Period 19S1-1955 
(m) 

(m) 

4.S2 2 4SO 

S.09 2 462 

4.83 2 S15 

4.70 2 S30 

4 .74 -
4.80 2 S66 

4.66 2 640 

4.S2 2671 

4.S8 2 683 

4.66 2 706 

4.2S 2 7SO 

4.22 2 7S9 

4.21 2 773 

4.07 2 802 

(.)1 
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of the poles that had "flagstaffs" (Fig. 3). Identity of the poles was established by comparing our 
positions with the ones given in Table I and in one case (mile 160) by digging to the marker on the 
pole. The marker consisted of a piece of white adhesive tape with an inked number about 6 ft 
below the 1955 snow surface. The number was nearly illegible because of its exposure to two 
years of weather before burial. Its resistance to weather was low, and it appeared to have been 
written with washable ink. 

Table I is an excerpt from the marker-identification chart from Expeditions Polaires 
Francaises. Table II summarizes the infor mation obtained from the poles found in 1955. In Table 
II the accumulation, as measured by differences in pole heights over the 4-yr period 1951-1955, is 

Distance 
from French 

Camp VI 
(Statute 
Miles)* 

100 

102 

110 

112 

115 

118 

129 

134 

136 

141 

149 

151 

154 

160 

Table II. Average Accumulation as Obtained from the 1- and 4-yr Measurements on the 
French Poles between Milcent and Mile 160 

Height of Original Height Height of 
Change in Average Change in Top of Pole of Top of Top of Pole Deviation 

above Snow Pole above above Snow Height of Change Per Height of from 4-yr 
Surface Snow Surface Surface Top of Pole Year in 4 Years Top of Pole Average 

August 1951 August 1955 August 1955 1951-1955 1951-1955 1950-1951 (em) 
(m) (m) (m) (m) (m) (m) 

4.97 0.45-.05 4. 11-.05 4.52-.05 1.13 1.27 -1 

5.48 0.39 4.05 5.09 1.27 13 

4.96 0.13 3.79 4.83 1.21 1.22 7 

5.27 0.57 4.23 4.70 1.18 1.23 4 

5.33 0.59 4.25 4.74 1.18 4 

4.90 0.10 3.76 4.80 1.20 0.90 6 

5.21 0.55 4.21 4.66 1.16 1.27 2 

4.94 0.38 4.04 4.52 1.13 1.24 -1 

5.26 0.68 4.34 4.58 1.14 1.18 0 

4.30 -0.36 3.30 4.66 1.16 1.15 2 

5.93 1.68 5.34 4.25 1.06 1.14 -8 

5.87 1.65 5.31 4.22 1.05 1.37 -9 

5.61 1.40 5.06 4.21 1.05 1.16 -9 

5.95 1.88 5.54 4.07 1.02 1.07 -12 

--- ---
Average: 1.14 1.18 

* Camp VI no longer exists, but was located approximately 3 miles from JELLO's terminal point 5-230. 

Deviation 
from 1-yr 
Average 

(em) 

9 

4 

5 

-28 

9 

6 

0 

-3 

-4 

19 

-2 

-11 

reduced to values of average accumulation per year. The average of the 14 average values is 1.14 
m per yr. This compares closely with the 1.18 m per yr average obtained by the French in the same 
trail interval during the 1950-1951 period. 

The above figures are not strictly comparable, of course, because of differences in the 
amount of settling in the snow during the two time intervals. The significant information to be ob
tained from these data is a knowledge of how much snow is added each year in this region to within 
reasonable limits of approximately ± 10 or 20 em. Keeping in mind the limitations imposed by the 
method employed, it is very interesting to note that the data check as closely as they do and, 
equally important, that the yearly accumulation increments are as nearly constant as they are. The 
average density in the upper 3 rp of snow over this region indicates that 45 em of water equivalent 
are added each year. This is approximately 5 to 10 em more than the annual accumulation at similar 
elevations in the vicinity of Thule, Greenland (approximately 6° lat to the north). These results 
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are to be interpreted as preliminary; they will be more fully treated in a separate report. 

One of the poles which was not found in 1955 should be visible in the summer of 1956. It is 
located within 4 miles of Station Centrale. It was 6.35 m above the August 1951 snow surface and 
is estimated to have been about 2.35 m above the August 1955 surface. It should be approximately 
1.35 m above the August 1956 snow surface. 

The values of accumulation as measured on the French poles are shown in Figure 4. Three 
sets of values are shown: 

A. The accumulation thickness, from the pole measurements, over the 1-yr period 1950-1951 
(Expeditions Polaires Francaises); 

B. The accumulation, from pole measurements, over the 4-yr period 1951-1955; and 
C. The cumulative accumulation, from pole measurements, over the 5-yr period 1950-1955, 

C =A+ B. 

It is emphasized that these values were obtained from differences in the height of a reference 
point (the top) on poles in the snow. Settlement of the snow around the pole will influence accumu
lation values obtained in this manner. It is believed that the apparent decrease in accumulation 
toward the west coast, as shown in the 1-yr measurements (A in Fig. 4), is caused by more rapid 
settlement of snow at lower elevations. This phenomenon has been observed in northern Greenland 
by the writers. 

Stratigraphic measurements made by JELLO in 1955 along the course where these markers 
were found indicate that the decrease in accumulation toward higher elevations from Milcent (5-140) 
is a real one. However, toward the coast from Milcent, the accumulation seems to remain nearly 
constant, although the data have not been completely worked out yet. Figure 4 also clearly shows 
the marked clustering of the poles which were found in 1955. It is unfortunate that markers were 
not detectable at the lower elevations. 
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Figure 4. Accumulation values obtained from measurements on the French poles. 
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The deviation from mean value of the 4- and 1-yr accumulation values is plotted in Figure 5. 
The 4-yr accumulation values show less scattering. The approximate eastward rate of decrease of 
5 em per 20 miles appears to check with the 1955 stratigraphic measurements fro~ Milcent to 
JELLO 's turning point 140 miles farther east (5-0). 
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Figure 5. Departure from me an value of pole measurement s. 
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Expedition JELLO added to the usable network of markers by placing a new pole at each of 
its test stations from Milc;ent to the end of the trail (5-230). The locations and heights of these 
poles are listed in Table III. At Milcent, JELLO lengthened the French marker and also erected a 
second pole 6.16 m high approximately 60 m to the south. This was done because a test pit was 
dug close to the first pole and may cause some doming. The effect of such doming may be noticed 
for 2 or 3 years, as was observed at Station Centrale (5-40). Also, this is the only position at 
which two poles were placed and will serve as an extra check on location for future navigators in 
the region. 

It should be emphasized that vehicles, sleds, and other objects on the snow surface 
(including pits) should never be placed near accumulation markers. Their effect will invalidate 
measurements for two or more years. 

The expedition's navigator obtained accurate positions by sunsights with a Wild T-2 theodo
lite at Station Centrale and at Milcent. These positions, and also mile 160, had been located using 
the same method by the French. An attempt in 1955 to obtain an accurate position at mile 160 was 
unsuccessful because of inclement weather. The accuracy of the 1955 positions is included in 



MEASUREMENTS ON ACCUMULATION MARKERS, EXPEDITIONS POLAIRES FRANCAISES 9 

Table III. Location and Height above the August 1955 Snow Surface of the Tops of the Poles 
Placed by Expedition JELLO, with Limits of Error in 1955 Positional Work 

Station Latitude 0 N Longitude 0 W 
Error Error Height of Top of Pole above 

in Lat in Long. August 1955 Surface (m) 

5-40 70°54'25" 40°37'57" 3" 12" 3.76 ± 0.05 J * 
3. 71 ± 0.05 

**5-140 70°18•03·· 44°31•13" 4" 40" 6.16 ± 0.01 

***5-150 70°15.0' 44°581 o.5• 1• 2. 70 ± 0.10t 

5-160 70°10•31 " 45°22'11 •• 4 " 40" 2.90 ± 0.10t 

5-170 70°06•17" 45°43'12" 4" 30" 2.75 ± 0.10t 

5-180 70°02•26" 46°08•24" 6" 40" 3.02 ± 0.01 

5-190 69°58•37" 46°31' 55" 5" 30" 2.83 ± 0.01 
I 

69°54'59" 46°55'05" 5-200 5'' 60" 2.67 ± 0.01 

5-210 69°52'08" 4 ~18•27" 5" 30" 3.02 ± 0.01 

5-220 69°48•03" 47°41•00" 5" 60" 

5-230 69°43'55" 48°04'05" 5" 30" 6.20 ± 0.10 

* These 2 mark'ers were found e ast-southeast of the mai n entrance at the French Station Centrale. 
They were barely visi ble on arrival. We learned of their possible location by radio contact with P. E. 
Victor on 25 July 1955 while he was at Sondrestrom, Greenland. 

** At Station 5-140 (French Milcent) JELLO placed a second pole which is approximately SO ft south of 
the original French pole. (Measurements on the French markers are listed in Table II.) 

*** At Station 5-150 a pole was pl ace d but no extensive sunsights were made. 

t At these Stations the pole hei ghts were not measured with a tape but were estimated from the depth of 
a h ard subsurface l ayer. The limits of accuracy are estimated but are generous. 

Note: At all 1955 stations, acc umulation boards ar e placed on the snow surface on the south side of 
the foot of the marker p oles to facilitate measuring future accumulations. 

Table III. The accuracy of the French position determinations is approximately equal to ours at 
Station Centrale and is superior to ours at Milcent. The program of accurate positional work was 
undertaken in an attempt to observe flow movement and will be presented in a separate paper. 


