
Table 1. Frequency of color forms (percent) 
in a fossil population of Limicolcaria m-larten- 
siana, and a comparison with living popula- 
tions. Streaked and pallids 1 to 3 have been 
figured and described (2). Broken-streaked 
resembles streaked, but throughout the length 
of the shell there is a pallid band breaking up 
the streaks. The ground color of the shells of 
living snails varies from pale yellow to deep 
orange and the streaks (where present) are 
dark brown. The ground color of fossil snails 
is white and the dark brown markings are 
faded to pale brown. Kayanja is 11 km from 
Kabazimu Island, Ishasha Road 16 km, and 
Rwenshama 30 km. N, number. 
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from the Katwe explosions. The shells 
are therefore of the same age as those 
described from Kichwamba and Equa- 
tor Road (3). They are in large con- 
centrations in the paleosol, and a 

sample of 1277 was collected and 
classified into color forms (Table 1). 

All the major color forms known 
from L. martensiana occur in the Ka- 
bazimu Island fossils and, as in most 

living populations, the streaked form 
is the most frequent. Twenty-four liv- 

ing populations of L. mar atensiana 
were sampled from the same general 
area of the Western Rift (there are 
no living snails on Kabazimu Island 
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itself), but only three of these popula- 
tions resemble the fossil one in the 

presence of all major color forms, and, 
in particular, in the presence of broken- 
streaked, which is an exceedingly local 
form throughout the range of L. 
martensiana in Uganda. As shown in 
Table 1, there are differences in the 

frequencies of the forms between those 
of Kabazimu Island and the three liv- 

ing populations, and also among the 
three living populations themselves. 
Such differences are a feature of poly- 
morphism in L. martensiana, and be- 
cause of them it is not possible to 
demonstrate evolutionary changes on 
the basis of past and present frequen- 
cies. On the other hand the Kabazimu 
Island fossils show that five forms of 
L. martensiana are at least 8,000 to 
10,000 years old: the fossils do not con- 
tain forms that no longer exist. Evolu- 

tionary trends in the past 8,000 to 
10,000 years have undoubtedly been in 
repeated adjustment of the frequencies 
of the forms to local conditions with 
occasional extermination or spread of 
a form into a new population and with 
periods of relative stability. 
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Analysis of Complex Vascular Systems in 

Plants: Optical Shuttle Method 

Abstract. The "optical shuttle" is ca improved method of photographing with 
a motion-picture camera, one by one, sequential sections mounted on separate 
slides. The optical output from two microscopes is combined so that the images 
can be focused on a single filn plane. Slides are photographed alternately through 
the microscopes. Simultaneous viewing of two successive sections in the micro- 
scopes enables initial precise alignment of inmages. Coimplex anatomical structures 
can tlhus be analyzed with relative ease. 
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Recently we have shown that, by 
photographing with a motion-picture 
camera, frame by frame, subsequently 
cut surfaces or serial microtome sec- 
tions of palm stems, it is possible to 
analyze a vascular system of far great- 
er complexity than is possible with 
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serial sections alone or with serial pho- 
tographic records. The method has 
been used to analyze in quantitative 
detail the course of vascular bundles 
in the stem of a small palm, Rhapis 
excelsa (Thunb.) Henry (1). 

The original apparatuts (Fig. 1) in- 
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corporates a drawing tube (camera 
lucida) into the microscope-camera sys- 
tem (2). An outline sketch of the 
section, on a fixed piece of paper, 
serves to orient in turn a number of 
succeeding sections in the sequential 
series so that a fixed point successively 
occupies the same position in each 
frame of the film. New drawings have 
to be made at intervals as alignment 
gradually deteriorates. Drawings, which 
include coordinates of photographed 
positions at regular intervals, are filed 
as useful references, but essentially all 
information is "stored" in the film and 
"retrieved" later by projecting the film 
in a photo-data analyzer. Films run 
at 16 to 24 frames per second and can 
be used to demonstrate essential fea- 
tures to large audiences (3); their ap- 
plication in teaching is obvious. 

The most critical operation is precise 
alignment of each succeeding section 
in the microscope. If each section is 
mounted on a separate microslide, as 
is easy with freehand sections of large 
woody objects cut on a sliding micro- 
tome, alignment at the film plane can 
be accomplished with an "optical shut- 
tle" system. Light output of the 
two microscopes used is combined by 
means of a discussion tube in an in- 
verted position (Fig. 2). In its intended 
use the discussion tube is mounted 
above a single microscope and divides 
the optical output so that two observers 
can simultaneously view and discuss 
a microscopic preparation. In the in- 
verted position special adapters are 
necessary so that the male-male and 
female-female fittings can be joined 
(4). 

Successive sections are photographed 
alternately through each microscope. 
After selection and photography of one 
slide by way of one microscope (the 
other has its light source cut off simply 
by interposition of a piece of card be- 
low the condenser), the next section 
on the stage of the second microscope 
is aligned by superimposing its image 
over that of the first, both images 
being viewed through the binocular 
eyepiece. This section in turn, after 
being photographed, is used to align 
the third slide in the series, and so on. 

Alignment of images may appear to 
be difficult during the first trials, but 
with some practice one learns to work 
quickly. Relative light intensities in the 
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itself is done with the condenser di- alignment can be made more precisely, 
aphragm fully open. especially at low magnification. With 

The optical shuttle is faster and the wider field of view so made avail- 
simpler than the drawing technique; able, a larger area of the microscopic 
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Fig. 1 (top). Frame-by-frame photography of serial sections. Alignment of successive 
sections is accomplished with the aid of the camera lucida. Fig. 2 (bottom). The 
optical shuttle assembly. 
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section can be analyzed with a single 
film. The method has already been 
valuable to us and may well be useful 
in other fields. 
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The assembly in Fig. 1 consists of a Wild 
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Thyrocalcitonin: Cytological 
Localization by Immunofluorescence 

Abstract. Thyrocalcitonin was de- 
tected in the cytoplasm of all epithe- 
lial cells of the thyroid gland of the 
pig, by means of antibody fluorescence. 
It was present in those cells which 
normally elaborate thyroglobulin but 
was not present in the follicular colloid. 

In 1961 Copp et al. (1) presented 
indirect evidence that a hypocalcemic 
principle played a role in calcium 
homeostasis in the dog. The results 
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