
50 Years Ago
‘Anatomical evidence for olfactory 
function in some species of birds’ 
by Betsy Garrett Bang
It seems curious that the large 
olfactory organs of certain species 
have so often been pointed out 
by anatomists, yet most olfactory 
learning studies have been done 
on feebly equipped birds such as 
pigeons, and have tended to keep 
alive in the text-books the idea 
that the chemical sense in birds is 
minimal or lacking … In dissecting 
the nasal tissues of birds for work on 
natural defences against respiratory 
disease, I have been repeatedly 
impressed by the size of some of 
the olfactory conchae … Of the 
species thus far dissected, by far the 
largest and most heavily innervated 
organs have been seen in the turkey 
vulture, Cathartes aura, the Trinidad 
oilbird, Steatornis caripensis, 
and the Laysan and black-footed 
albatrosses, Diomedea immutabilis 
and D. nigripes, each of which types 
represents a separate order with 
quite dissimilar feeding and nesting 
habits … There is no question of 
degenerate or indifferent function of 
the olfactory organs of these birds. 
From Nature 12 November 1960

100 Years Ago
‘The Cocos-Keeling Atoll’ — During 
a very short visit to these islands 
some years ago I was taken across 
the lagoon in a light canoe, and when 
wading to land, about a quarter of a 
mile distant, over the rough surface 
of fresh coral branches, I suddenly 
crashed downwards for about 2 feet 
into a mass of rotten coral which 
spread over an irregular area some 
20 or 30 yards across. I did not 
investigate this further, as a shark’s 
fin appeared above the water off 
shore, but Mr. Ross informed me that 
a good deal of the coral in the lagoon 
had been “killed” at various times by 
sulphurous exhalations from below.
From Nature 10 November 1910

Figure 2 | Parks and Faller’s estimate of big G in context. Parks and Faller find3 a value for G (JILA-10)  
in agreement with the estimate of the CODATA-86 Task Group on Fundamental Constants but in 
disagreement with the CODATA-06 value4; from time to time, CODATA reviews and combines results 
from various experiments. Two of the measurements with the smallest uncertainty, UWash-00 (ref. 6) 
and UZur-06 (ref. 7), have been taken into account in determination of the CODATA-06 value. HUST-09 
represents the culmination of an experiment that appeared in ref. 5 as HUST-99. All error bars denote 
68% confidence levels.
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GCODATA-06 = 6.67428 × 10–11 m3 kg–1 s–2

HUST-09

JILA-10

UZur-06

UWash-00

CODATA-86

CODATA-06

200

100

0

–100

–200

–300

–400

–500

measured with high accuracy. To measure 
the analogue of z in their experiment, Parks 
and Faller attached mirrors to the bobs and 
used modern optical techniques. Because 
precise optical measurements are impossible 
if the pendulums are swinging, the research-
ers installed powerful, permanent magnets 
beneath each bob so that a phenomenon called 
eddy-current damping would keep them still 
without affecting the values of z. But the mag-
nets did create some small, subtle problems, 
which had to be identified and solved.

As a final step, the authors removed the mag-
nets and source masses so that each pendulum 
could swing freely. This allowed the research-
ers to measure the period of each pendulum 
— the time it takes for the bob to complete one 
full swing — and, in turn, to derive the value of 
G from the measured distance (corresponding 
to z in Fig. 1b).

Here’s the surprise: Parks and Faller’s result3 
does not agree with the previous best estimate4 
of G, which was provided by the CODATA Task 
Group on Fundamental Constants (Fig. 2). 
CODATA regularly publishes an in-depth 
review of relevant experiments, followed by a list 
of recommended values and uncertainties for 
the fundamental constants of physics, includ-
ing G. The last such publication, CODATA-06 
(ref. 4), considered all results that were avail-
able until the start of 2007. (Earlier reports were 
dated 2002, 1998, 1986 and so on.)

To put the authors’ work in context, it is 
helpful to know a bit of the recent history of 
big-G measurements. Typically, the set of 
credible G results available to CODATA is not 
consistent5 for reasons that are seldom clear. 
Nevertheless, CODATA must produce its 
recommendation. In 1995, a new and highly 
discrepant experimental result led CODATA 
to increase the uncertainty assigned to G from 

130 p.p.m. (1986) to a whopping 1,500 p.p.m. 
(1998), although it decided that the recom-
mended value of G should not be changed. This  
unsatisfactory situation was a call to action, 
eventually leading to many new experimen-
tal results. By 2005, CODATA had sufficient  
reasons to exclude the discrepant 1995 value 
from further consideration5.

The CODATA-06 recommended value 
for G, and the four experimental results that 
have the smallest estimated uncertainties ever 
reported, are shown in Figure 2. Interestingly, 
no two of these experiments use the same 
method to determine G. An uncertainty of only 
14 p.p.m. is claimed by the University of Wash-
ington team6 in Seattle (UWash-00), and this 
is still the record. This experiment6 is elegant 
in both conception and execution. The Uni-
versity of Zurich group7 (UZur-06) produced 
a remarkably similar result using a completely 
independent method. Problem solved? Not 
quite. The CODATA-06 error bars reflect the 
considerable scatter among the total set of G 
data that were considered4 (only the two val-
ues with the smallest claimed uncertainties 
are shown in Fig. 2, and these results happen 
to agree perfectly). More recently, the group 
from the Huazhong University of Science and 
Technology in China (HUST-09) announced 
its final result8; and now, after extensive check-
ing failed to uncover any errors in their work, 
Parks and Faller finally published3 their G 
value (JILA-10).

Could something really fundamental be  
going on here? Probably not. It seems most 
unlikely that any discrepancies between different 
values could be due to a failure of classical phys-
ics to apply perfectly well to all of these experi-
ments. Parks and Faller point out that their 
result agrees well with the CODATA-86 recom-
mended value (Fig. 2). It is therefore interesting 
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