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eminent German mathematician and astronomer Gauss, 
in Zach's Monatliche Correspondenz, 18oo. · 

r. From 18oo to 1899 put m = 23, It= 4. 
·"· 1900 to 2099 , m = 24, n = 5· 

2. Divide the given year by 19, and call the remainder a. 
3· " " by 4, " " b. 
4· " " by 7, ,, " c. 
5· Add m to 19 times a, divide the sum by 30 and call 

the remainder . .. . . . . .. . .. ' .. . d. 
6. Add together n, twice b, four times c, and six times 

d, divide the sum by 7, and call the remainder e. 
Then Easter Sunday is March 22 + d + e, or 

d+e- 9 of April. 
To apply this rule to the present year, we have

!. In= 23 1Z = 4 

F 1876 . d . 2. or-- remam er IS 14 
19 

F 1876 . d . 3· or -- remam er IS o 
4 

F !876 . d . 4· or -- remam er 1s o 
7 

5. For 23 + !9 X I4 remainder is 19 
30 

6. For 4 + 0 + 0 + 6 X I9 remainder is 6 
7 

a. 

b. 

c. 

d. 

e. 

And Easter Sunday is March 22 + 19 + 6 = March 47 
or April r6; or 19 + 6- 9 of April= Apri116. 

NoTE.-The following are the two exceptions to the 
above rule :-

I. If Easter Sunday is brought out April 26, we must 
take April 19. 

2. If Easter Sunday results on April 25 by the rule, 
the 18th must be substituted when the given year, in
creased by one, and then divided by 19, leaves a re
mainder greater than I I. 

PROF. FLOWER'S HUNTERIAN LECTURES 
ON THE RELATIONOFEXTINCTTOEXIST
ING MAMMALIA 1 

II. 

T HE extinct Marsupialz'a, Edentata, and Unf[ulata 
were treated of fully in the previous course.2 

It is only proposed now briefly to recapitulate the prin
cipal results as bearing on the derivative hypothesis, and 
to call attention to some recent additions to our know
ledge o( the past history of these groups. 

The Monotremata, represented only by the Orni
thorhyncus and Echid1ta of Australia, the lowest and 
most reptilian of mammals, seem to be the survi
vors of a group of animals of intermediate structure 
through which the passage from the lower to the 
higher vertebrates was made. But of this palaeon
tology has hitherto afforded not the slightest proof. Ex
cept some Pleistocene remains of one of the existing 
genera, no trace of any extinct animal allied to the 
Monotremata, or showing any decidedly intermediate 
characters between Mammals and the Sauropsida, has 
ever been found. The earliest known remains of mam
mals-in fact, all those of the Mesozoic period-appear to 
belong to the Marsupialia, although too little is yet 
known of their general organisation to pronounce defi
nitely on their affinities. As early as the time of depo
sition of the Purbeck beds, below the Wealden, two very 
distinct types of dentition prevailed, bearing some resem
blance to those characterising the modern polyprotodont 
and diprotodont types, the one being mainly carnivorous 

1 Abstract of a course of lectures delivered at the Royal CoHege of Sur
,geons "On the Relation of Extinct l\;1ammalia, with Special 
-Reference to the Denvative Hypothesis, m CC!ncluswn of tbe course of 1873• 

·· (See Reports in N A TURK for that year.) Contmued from p. 308. 
::? See Abstracts in NATURE, t873· 

or insectivorous, and the other frugivorous or herbivorous. 
True Marsupials, allied to the American Opossums have 
been found in the Eocene and Lower Miocene 
of Europe, but not later. Many of the recently dis
covered insectivorous and carnivorous mammals of the 
North American Eocenes also appear to have been Mar
supials, but. the Tertiaries of no part of the world, except 
the Austrahan Pleistocenes, have yielded forms a!liP.d to 
the Wombats, Kangaroos, and Phalano-ers now so cha-
racteristic of the fauna of that land. "' ' 

. Palaeontology teaches scarcely anything of the past 
h1story of the ::n order which might be sup
P?sed fr?m the dtvers1ty m structure and geographical 
d1stnbut10n of the animals now included in it to have 
occupied a conspicuous position formerly in the fauna of 
the world. The American gigantic Pleistocene forms, the 
!"fegatherium, Gtyptodon, and their allies, are of great 
mterest, but they are all to the existing 
spec1es of the same countnes, and thezr progenitors have 
hitherto been sought in vain in the earlier formations of 
the country. Apparently they formed no part of the 
Eocene or Miocene fauna of the northern part of the 
Continent. The European Miocene Edentates Macro
therium and Ancylotherium, appear to be more /elated to 
the existing Old World forms, but their structure is as 
yet very imperfectly known. 

The difference between the Perissodactyle and Artio
dacty le Ungulates was fully established in the earliest 
tertiaries, beyond which we are not able to trace their 
history. Recent researches of Leidy, Cope, and Marsh 
have enabled us to form a tolerably connected idea of the 
history _of both these groups in North America. Before I 869 
not a smgle Eocene Penssodactyle had been 
in that country; it is now known that while the Lophiodons 
and Pa!ceotheriums flourished in the Old World, szmilar 
forms ranged through the sub-tropical forests of the 
regions in which the mountain ranges of 
\Vestern North America have since been elevated. None 
of these appear to be identical specifically with the 
European forms, and even. the generic indications, being 
often founded only on very hmaed portwns of the organisa
tion, as a few teeth, must be regarded as prOITJsional. 
The known _forms, Hyrachyus and Palceosyops, are 
respectively Loph10dontmd and Palaeotheroid. Some are 
allied to the Hyracotherium,. one of OrohipjJus, 
seems to connect that form d1rectly with Anchitherium. 
One form only, Diceratherium, is Rhinocerotic ; it is 
found in the uppermost Eocene strata of Utah, and crives 
the earliest indications of this group yet known. It 
to be connected with the lower Eocene Hyrac!zyus on the 
one hand, and the Miocene Hymcodon on the other. In 
the Miocene period, the Perissodactyles attained a great 
development of form and size, and the group> became 
more differentiated, and some of them highly specialised. 
True tapirs do not seem yet to have been met with. 
The Palaeotheroid and Lophiodont forms had nearly, if not 
quite, died out, but the more horse-like Ancht'therium was 
abundant, and appears to have continued the !me from 
the Eocene Orohipjus (which had four toes on the fore 
foot) to the true horses of the Pliocene period. Rhino
cerotic forms now became ascendant, being represented by 
Dicerothen'um with a pair of lateral horns on the nasal 
bones, Hyracodon, a very generalised hornless Rhino
ceros, with the complete number of incisor and canine 
teeth, and several species assigned to the European genus 
Acerathen'um. But the most remarkable of the Miocene 
Perissodactyles of North America are a number of 
species of gigantic size, to the first known of which Leidy 
in I853, gave the name of Titmzotherium, and of whtch 
other, or perhaps same, forms have been named by 
Marsh Brontothenum, and by Cope Symborodon. Their 
head was large and much elongated, as in the rhinoceros · 
but they had a pair of stout diverging osseous protube: 
ranees like horn cores on the nasals or anterior part of 
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the maxillaries in front of the orbits. Their molar teeth 
were of a simple Palreotheroid type, and the incisors and 
canines were very much reduced. Their fore feet had 
four and the hind feet three short stout toes. These 
animals which, according to the correct rules of nomen
clature should constitute the family T £taniltlzer£da, be
came apparently without successors, in the Mio
cene age. 

In the Pliocene period, Rhinocerotida, in the form of 
Aceratlzerium and Ajlze!ops, were still abundant, though 
towards the end of the period they became entirely 
extinct. True rhinoceroses, like those of the Old World 
with median horns, have never been met with in America. 
Remains of tapirs are also found but sparingly, and a great 
development took place in the various forms of three-toed 
horses, Protolzippus and H£pparion, which replaced the 
Anclzitlzen·um of the Miocene. These in their turn gave 
way to true horses, of which remains of several species 
have been fou nd in Pleistocene deposits, and scattered 
throughout almost every region of the Continent from 
north to south. These also became entirely extinct before 
the discovery of America by the Spaniards, a most 
remarkable circumstance when the fitness of the country 
for their maintenance, proved by the facility with which 
the descendants of horses introduced by the invaders 
have multiplied in a feral state, is considered. The tapir, 
in several modifications, still lingers in some districts of 
South and Central America, the sole direct representative 
of the vast and varied perissodactyle fauna of ages long 
gone by. 

The remains of Artiodactyles in the hitherto explored 
American Eocenes are very scanty and unsatisfactory as 
affording indications of their characters. Towards the 
close of the period only do we find evidences of well-de
fined selenodont (Agrioclzarus) and bunodont (Elotherium 
and Platygomts) forms. No species corresponding to 
the European Anop!otherium, Dichodon, or Xipodon, have 
been discovered. During the Miocene period, however, 
Artiodactyles of both types abounded in North America. 
The selenodonts were chiefly represented by Oreodon, 
and the allied earlier and more generalised A[[rz"oclzmrus. 
These were numerous in species and individuals, but they 
became nearly extinct by the end of the Miocene, only 
surviving in the form of i'l1eryclzyus, the most modified 
form of the group, into the Pliocene . The first indication 
of the camel-like animals appears in this period in the 
form of also a few of the generalised 
Pecora are now met with, allied somewhat to Tragulina, 
as Leptomeryx, Hypisodus, and Hypertra.[[ulus, the latter 
a very minute species, but no true deer, Bovida or even 
Traguli, and no giraffes, Helladotheria or Sz"vatheria. 
The bunodonts were chiefly species of Eloilzerium, and 
an allied four-toed form, Pe!onax, remarkable for horn
like lateral processes on its lower jaw, near the symphysis. 
Peccary-like forms also are now met with. In the Plio
cene or Pleistocene periods, except the somewhat pro
blematical Cosoryx, founded on some branched horn 
cores or antlers of a form perhaps allied to Antilo
capra from the Niobrara Pliocene, all the animals can be 
assigned to existing families. Of the Suina, all belong 
to Dicoty!es, or Peccary .. (which had formerly a more 
northern range than at present), or to the allied genus 
P!atygonus, no true Sus, or Phacoclzarus, Babirussa, 
or Hippopotamus, having been found. Thus the Ameri
can bunodont Artiodactyles, instead of undergoing great 
and diverse modifications as did the corresponding ani
mals of the Old World, have been gradually dwindling 
and contracting to the two closely allied species of 
Peccary, amongst the smallest and most insignificant of 
all the pigs, and a very old form, having existed (if teeth 
alone are sufficient evidence) since the Miocene age. 
The Came/ida, on the other hand, appear to have 
fl?urished, the species being numerous, and the indi
VIduals attaining very large dimensions. It is probable, 

in fact, that the family may have originated here, as a 
tolerably complete series of transitions have been traced 
from the Miocene Poiibrotherium, through Procame!us 
and Pliauchmia, to the modern Llamas, which, though 
now confined to the south, once overran the North Ame
rican Continent. If this view is correct, the Asiatic 
camels must have come into that country by immigra
tion. A few traces of Cervida have been found in 
American Pliocenes, but their paucity, compared with 
the Old World, until the Pleistocene epoch, would lead to 
the belief that they cannot have originated there, but 
must have been imported from other lands. The same 
applies to the hollow-horned ruminants, of which no 
forms different from those now existing have been found 
in the fossil state. 

(To be continued.) 

THE EFFECTS OF THE SUN'S ROTATION 
AND THE MO ON'S REVOLUTION ON THE 
EARTH'S MAGNETISM 

W HEN the mean horizontal force of the earth's mag
netism for each day of the year has been deduced 

from well-corrected observations of th e bifilar magneto
meter, and the results have been projected in the usual 
way, the curves thus obtained show successions of maxima 
and minima occurring in some instances at nearly equal 
intervals and in others abruptly and apparently without 
law. It has been found that these changes are experienced 
similarly at all stations where observatories have been 
placed on the earth's surface ; they are therefore varia
tions of the magnetic force of the whole earth. The 
results now considered, though derived from the observa
tions at a single station, may thus be accepted as true 
generally for all places. 

In the projection of the daily mean forces observed at 
Makerstoun in 1844, the first and last quarters of the year 
showed large oscillations of the earth's magnetic force, 
the maxima occurring near the times of new moon and 
the minima near those of full moon ; the ranges of the 
oscillations were not equally great, and the oscillation dis
appeared in the months near midsummer. The mean 
result for the whole year seemed to show that great 
changes of the earth's magnetic force were due to the 
moon's position relatively to the earth and sun ; but no 
explanation could be offered for the apparent irregulari
ties in the lunar action. Eleven years later (in 1857), 
while discussing observations made near the equator, 
I became persuaded that the variations in question were 
really due to the sun's rotation on his axis. The re
sult of a re-examination of the Makerstoun observations 
gave a mean period of nearly twenty-six days for the most 
probable duration of the magnetic oscillation . 

Astronomers who till then had occupied themselves 
with the determination of the time of the solar rotation 
had found for it from 27"3 to 277 days. It was difficult, 
in the face of this result, to suppose that the magnets were 
better acquainted with the true time of the sun's rotation 
than the eminent observers, who, with the best telescopes, 
had watched the movement of the solar spots ; and it 
was suggested that a movem ent of the sun's magn etic 
poles might explain the difference of the periods obtained. 
More recently, however, it has been found that the spots 
give considerably different times for the sun's rotation, 
and especially that those nearest the solar equator indi
cate, as Spoerer has shown, a period of 26·3 days, thus 
approaching nearly to that obtained previously from the 
magnetic observations. Dr. Hornstein, director of the 
Prague Observatory, discovered, independently, nearly 
the same period from his observations in 187o. 

There still remained for explanation the irregularities 
already noticed in the lengths and ranges of single 
oscillations. I, on a reconsideration of all the dis
cussions previously made by him, arrived some time ago 
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