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“genus” Cladodus includes a type of tooth demon-
strated to have oceurred in as many as seven families
of three distinet orders of sharks. The study of fossil
plants is also complicated by nomenclatorial difficulties.
For instance, the Pennsylvanian genus Calamites,
whose living representatives obviously grew as botan-
ical entities, is in fragmentary form, catalogued under
no less than a dozen “generie” names! Such a situa-
tion, annoying enough to the paleobotanist, is confu-
sion confounded to scientists in related fields.

Thus, all divisions of paleontology have their own
specific problems of dual classification. The difficulty,
however, is a gemeral one, and at least some of the
problems might be lessened if merely the incubus of the
terms “genus” and “species” could be removed. A
satisfactory basis for a utilitarian classification, di-
voreed from these terms, is found in the classical divi-
sions of the Roman Army. The Ordo militaris? or
“Military Classification,” with its approximate classi-
ficatory equivalents in the Linnaean, or typical binom-
inal system, follows:

Linnaean Ordo militaris
Class Exercitus —plural Exercitus
Order Legio — ¢¢  TLegiones
Family Cohors — ‘¢ Cohortes
Genus . Manipulus— ‘¢ Manipuli
Species Centuria — ¢¢ Centuriae
Individual Miles — ‘¢ Milites

Since most attempts to devise, for fossils, designa-
tions which are assembled as numbers or as formulae
have met with little success, there is retained, for the
military classification, a binominal scheme of nomen-
clature with simple Latin and Greek deseriptive terms.

The most important terms of the Ordo militaris are
the equivalents of the genus and species of the bio-
logical eclassification, ¢.e., manipulus and centuria.
Their substitution for the old terms may seem a little
strange at first, but certainly manipulus is easier to use
than “artificial” or “form” genus, and it involves no
contradiction nor misuse of words. The military sys-
tem is by no means a panacea to cure all nomencla-
torial ills, but its use will at least be unambiguous to
the extent that its terms themselves reveal that the
writer is dealing with fossils which can be grouped
under the same name because of their architectural
similarities, and not necessarily because of any real or
implied “blood relationships.”

Under the “military system” not only the neglected
fossil fragments, but also the entities, of which the
fragments are only a part, would have a better chance
of becoming completely understood. The fact, how-
ever, that an entire fossil becomes known and is de-
seribed under a new name in nowise would throw into
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synonymy the Ordo militaris designations for the pos-
sibly many different manipuli and centuriae fragments
which made up the whole. The “military system”
terms, if applied in conformity to the ordinary rules
of nomenclatorial procedure, would continue to have
(special) taxonomie standing, and stratigraphie sig-
nificance. Furthermore, the fossil fragments them-
selves, in all cases so much more numerous than com-
plete organic remains, having been christened, would
have a far better chance of achieving the paleonto-
logical importance which they richly deserve.

Carey CRONEIS
WALKER MUSEUM,
UNIVERSITY OF CHICAGO

REVISION OF DENTAL SYMBOLS

THE symbols employed by anatomists and vertebrate
paleontologists in designating the teeth of mammals is
in need of revision. Confusion arises from using the
same characters for two different purposes. The same
characters are employed in one sense to designate the
number of teeth in the dental formula and in another
sense to designate the position of teeth in the dental
series. )

The dental formula is fully established and appar-
ently encounters no objections beyond those of the
typist and compositor. When, however, symbols em-
ployed in the dental formula to designate the number
of teeth in a series are used to designate the position
of an individual tooth, confusion arises. For example,
a paper recently came to my desk in which a generie
description ran thus: “Dentition I3 C1 P4 M2. P4
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hag metacone, ete.” In the one instance P4 indicates
that there are four teeth in the premolar series; in the
other instance it indicates that the fourth tooth of the
premolar series is under discussion. This is eommon
practise, grown up in vertebrate paleontology as a
short cut in deseription.

The form of the symbol used to designate the indi-
vidual tooth (P4) is troublesome to the typist and to
the compositor. This is true also of the dental formula
but that appears as a rule only once in the paper
whereas the symbols for individual teeth may run
through pages of description and discussion. They
will be found at the beginning of sentences and at
their end, sometimes at both. This common use ren-
ders the symbol a continued source of trouble to the
typist because of the need of shifting, and a sourece
of expense to the printer because the symbol can not
be set up by machines and must be set up by hand.

Various modifications of the tooth symbol have been
suggested. The most satisfactory solution appears to
be that of eliminating the dash used as a dividing line
in the symbol and bringing the number down on the
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line of the initial letter, thus: P4. In that way it
has the same form and meaning as a date written,
Jan. 4. The several members of the premolar series
may be designated as P1, P2, P3, P4. The same is
true of other teeth in other series.

Now, having disposed of the dash, it becomes neces-
sary to distinguish between the upper and lower teeth.
Let us employ the printer’s distinetion of upper and
lower case. For upper premolars we will use the
capital letter as an index to the series, thus: P4, for
lower premolars we will use the small letter, thus: p4.
This will be found distinetive and the difficulty of typ-
ing and type-setting at once disappear. The plan has
in its favor the two-fold arguments of distinctness and
of economy.

E. 8. Riaas

F1eLD MUSEUM, CHICAGO

TERMINAL ZIGZAGS IN SNOWSLIDE
STRIATIONS

IN his interesting article on “Snowslide Erosion,”
Mr. Dyson invites discussion of the mechanies of the
formation of zigzags in the terminal portions of the
striae cut by boulders carried in snowslides. It seems
probable that this erratic motion of the houlders is
brought about by a similar movement of the snow by
which they are transported. It has occurred to the
writer that the behavior of the snow in this manner
may be analogous to that of a viseous liquid upon being
poured in a small stream from a moderate height.

As a rather homely example, let us consider the
manner in which our breakfast syrup (if we like it
thick) behaves when its fall is arrested by the hori-
zontal surface of the pancake. The falling column of
syrup does not simply impinge vertically and expand
in all directions from the point of contact. Rather,
it swings to and fro at the end, laying down an intri-
cate pattern of undulant loops which merge one into
another and then spread out over the surface. These
loops may sometimes fall with their long axes parallel,
but more commonly so that each loop erosses its pred-
ecessor at an angle, in which case the end of the fall-
ing stream soon assumes a cireular motion; seeming
to descend in a widening spiral which merges into the
surface of the expanding pool of liquid.

The reason for this lateral osecillation in the lower
part of a falling stream of thick liquid seems fairly
obvious. Briefly, the end of the stream must receive
a slight deflection toward one side or another at the
moment of contact due to slight irregularities in the
surface against which it strikes, so that the stream is
bent away from the vertical. If the fluid is sufficiently
cohesive internally, this deflection will tend to increase
until it reaches a certain amplitude, whereupon it
reverses itself. This reversal is due to the fact that

1 J. L. Dyson, SCIENCE, 87: 365-366, 1938.
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the vertically descending portion of the stream sur-
passes in velocity that which is falling at an angle to
the perpendicular and begins to crowd against it so
that it is itself deflected from the vertical and in the
opposite direction. This new deflection continues to
grow until the ecritical amplitude is again reached,
whereupon another reversal oceurs. Since the same
conditions which give rise to this terminal oscillation
also obtain, though to a lessening extent, in the adja-
cent part of the stream a series of oscillations of
diminishing amplitude appears in this region.

Let us imagine this falling stream of syrup con-
fined between two parallel sheets of friction-free glass,
sufficiently far apart to permit the stream to fall
freely except that its axis must remain oriented in the
same plane throughout. Since we are postulating frie-
tionless glass we can probably tip the ensemble to an
angle equal to that of the snow slope without upsetting
the conditions that cause the oscillatory motion. If
the stream were now suddenly to congeal, the figure
presented would be not unlike the path of one of the
stria-forming boulders. The path of an individual
particle in the center of the falling stream of syrup
would closely resemble the striae described. Perhaps
we may consider the snowslide as a visecous stream
confined between the planes imposed upon it by the
solid bed and by the gravitational foree acting upon
it. To the writer it does not seem too fanciful to be-
lieve that the moving column of snow may behave in
a manner similar to that of the syrup when the for-
ward part of the column is brought to a sudden stop
by meeting some obstacle head-on, which obstacle may
consist of large rocks, a sharp change in the angle of
the slope or simply more snow in a state of rest.

If the analogy here presented be valid, then the
zigzags in the snowslide striae should show a greater
amplitude near the lower end than at their inception.
It should be of interest to inquire of Mr. Dyson
whether or not such an inecrease of amplitude was
noted in the final portion of the zigzags at the time
of his observations in Glacier Park.

J. RoBerT WELLS
LA OroYA, PERU

A WINTER WHIRLWIND

WaILE driving toward Red Wing, Minn., on the
afternoon of November 23, T noticed an old-fashioned
whirlwind pass across the road. A slight snow was
falling, with the sun visible at some instants. The
temperature was 20 degrees above zero and the wind
about 8 miles per hour from the northwest. The
whirlwind appeared to be the kind I used to see down
on the farm in the Ozarks on a warm summer day,
except that it was picking up a lot of snow and moving
along with the wind. Due to traffic conditions I could
not observe any distance up into the air. The whirl



