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No attempt has as yet been nlade to work out the grap- 
'colite zones in these rocks, but  i t  seerns probable, consicl- 
ering the enormo:ls thickne;~ of the roclw, that SLIC!~ 

zones mill be found. The most plentiful graptollte of the 
central area is Tctra~ruptusf ~ u t ~ c o s u s .Besldes this form 
there are two other spocii~s of Yedynzogr8alAus, Yetragrap- 
t ~ ~ s  b~-~onoades, octo-quadrLi)rarh~atus,T Dcchograptue 
trariuat us, Logarzograpl us Logail?, Gonzogl ~ ~ J ~ L L SY'hz~~.eauz, 
Z'h y l l o g ~ ~ a p t u ~  typlr)l~\, irizamnograptus typus, and some forms 
apparently referable to Den&-cigraplus. All these species, 
i t  mill be remembered, occur in the Quebec group of 

the same publication, begun the mork of correlating the 
whole series of beds as shown in the tivo colonies. 

By Professor Sir F. BI'Coy the l o ~ e s t  and most widely 
occurring beds are referred to Oligocene age, and he 
refers others, which diEer lithologically, to the liiocene. 
Messrs. Tate and Dennant class both as Eocene, and i t  has 
been shown that in one locality a t  any rate the so-called 
Niocena really underlies the so-called Oligocene. The 
lists from 3Iudcly Creek, abosre alluded t-o, shorn 511 re-
corded species, of which only one and a half per cent are 
living at  the present day. 

of common Tne fauna of the older tertiaries presents a more tropi- rocks A crustacea~~ occrlrrence is L ~ ) X ~ / U ~ O -
earls J f C o y i  ( H .  Etheri&go jun). This is the same as the 
oft-quoted 2Iy1)~enocctris Salte?x, a manuscript llame of 
Professor ?,li'Uoy's. Two species of Protosponyia occur, 
but  are rare. 

The extension of 'che Zendigo rocks to the soutiirvard 
along the line of strike is ciut off by a newer granlte, 
wllich is a l~out  tea miles across. To the south of this 
agxin c o ~ ~ i e s  The grav-tile Castlemaine goldfield. river 
els of this area, both recent and tertiary, were very rich 
in gold, but arthough a few rich '.reefs ' were fou1l.1 tlioy 
did not prove of a perrl~anent chxpacter, and mining is now 
at a very low ebb in the district. The structure of Lne 
country is simll:%r to  that of Bendigo. The anticlines 
succeed one another very rapidly, being ol~ly i~bout t h e e  
hl~nilreclJ ar&s apart, as a r d e ,  and the strike is veiy con- 
stant. The m a n  axis of elevation passes through the 
township of (Ihamton, nbout two miles east of Castle-
maiue, and the lowest heds contam a graptolitic fal~na, 
appalently identical with that of Bendigo. 2 ~ ~ 0or three 
other zones niay be recognized overlying this one. Tetra-
g ~ ~ ~ q ~ t u s f ~ ~ t z c o s ~ c s  tilo zonecioes not range above lowest 
Didy~noqraptcl, brjidus is t11e cornnlonest fossil in the next 
zone, and the problematical Didyinogruptus c i l d ~ ~ c e z ~ s  of 
Salter marks the nest. The other recognized species 
agree vary closely wit11 those of the Quebec group, species 
of Tet~-aqrapt U S ,  Logaiaograptus, Go~~eograpt us, D u S o ~ ~ i ~ a p t  us, 
Tenznograpt us, l'lxyllogra2jt us, Dzi~drograpt us a2d I7xarnno-
grapfus occur. 

TEE ATSRINE TEBTIABIES OF AUSTRALIA. 

T n a r ~ a n ~beds of marine origin are extensively developed 
in the sont!lerd portion of Australia, forming i~rnore or 
less lsroken fringe along tne coastline from tho head of 
tho (ireat Australian Bight to the Snov;y River in the east 
of TJictoria. TVith the exception of a prolon;,ration up the 
basin of the Xurray River they do not e x t ~ ~ i d  far from the 
coastline and attltin no great height above tile sea. They 
are absent from the enstern coaqt of Australia, being ap- 
parentlp f;~u!teci below sea-level. Till of !ate years very 
little Elas been done towards the eluciciation of the fauna, 
only a few species having beeu described. Recently, 
howe Jer, Profcasor Xalph Tate, of Adeiaide, has done a 
great amount of work among the iifollusca and Echino- 
cieilris of the series and has enatled several workers to 
entez the field. The fauna is rellrarkably rich, especially 
in the older rocks, and not far short of 2,000 speclea have 
been recorded. The limit is far from reached, as fresh 
forins are corning to light at  every neTT. localily visited. 
Several p:+pcrs descriptive of the beds as seen in rlifferent 
luca:ites, with more or less ini2erfect I ~ s t s  of fossils, have 
appcaretl in the publications of tho Hoyal Societies of 
So~l thAustralia, nud of Victoria The most exhaustive one 
is by Mr. J. Donaant, on the becis of 2vIuddy Creek, 
Victoria 

More recently Professor Tate and Mr. Dennaat hare, in 
"Trans. Roy. Soc. S. Australia. 

cal aspect than that found on our coasts at  the present 
day. A:Inrex, Vobeta and Cyprt~a are exteusivcly de-
veloped a d  often of gigantic size; the Cyprul3a gigas of 
?&'Coy, for instance, is a very globose form and reaclles the 
length of eight inches. 

The strata consist of sands, clays and li~nestones, the 
latter being usually composed in tlie nittill of polyzoal 
remains. I n  sonie places an Orbitoides linlcatoae occurs, 
the chief species being 0. Atlanleili. The clays yielcl the 
greatest nu~nbers  of forms, which i i ~  soille piaces are 
beautifully preserved in a stiff blue clay that cuts like 
new cheese. 

The Miocene beds of Tate and Dennant are not 80 ex-
tensively developed as the Eocene, while Pliocene beds 
with marine fossils: are still rarer. I n  many places marine 
gravels occur, which have bean ascribed to this age, but  
apparently on very slight grounds. Where they will be 
p1:~ced now is quite iuncertain. 

E e l o ~tho lotvest marine beds, and frequautly separated 
from tliem by a ~leuuded basalt-flow, is, in some places, a 
series of terrestrial and fresh-water deposit3 with plant 
renitlias wit,h beds of lignite. These have, for many years 
past, been spoken of as Jdiocene. It is now proposed to 
remove thenl to the Cretaceous. It will be a strange 
thing if we have to wage mar in a case so closely compar- 
able with the Larainie one. 

THE SCIEN'b'IkT!X %IANOX THE FARM. 

For  many years the average farmer has been a man of 
few resources. His city brother has outwitted him in 
every depart:nent of his basinesq. Hie has availeci hirr~seif 
of no opportunity to secure a scientific eci~~cation, and still 
worse, his county paper is the only pariodical that ever 
enters his dwelling. As a result he is ignorant of the 
lilost vital iaws that uilderlie farm husbandry in all of its 
branches and '(farms it ' in a general "go-as-you-please" 
style. These facts alone are sufficient to account for the 
farmer's general reputation as a rnan totaily unfit for any 
other business. To make a baci matter worse, the illiterate 
farmer is continually belittling his profession to an extent 
that is limited only by his vocabulary. 

In direct contrast to the above style of farmer the 
scientific agriculturalist is growing more and more to 
take hold of the farm, not only as a field for experiment 
and study, but as a vocation that will generously respond, 
iinancially, in direct proportion to the amount of mental 
force applied; for it is a fact just beginning to dawn on 
the minds of the public that the farmer's bank account 
compares most Pavorably with that of his professional 
brother, and where genuine ability prevails, coupled with 
a love for the vocation he ruin one is called, the farmer's 
account is lilcely to run ahead. 

The educated farmer of to-day is placed almost beyond 
connpetition, whiie tile lawyer, the mechanic and the 
doctor find talented competition on every corner. The 
scientific man's edncstion enables him to make the most 
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of the occult laws of nature governing farm life. By a 
knowledge of economic botany he is able to make the 
most of his soil and crops by a judicious selection of 
plants best adapted to his farm, both as regards soil and 
climate. 

lnsoct enemies are becoming more nnmerous as the 
country grows older. Neiv insect pests are continually 
arising, and tliose that for long yearn have been braided 
as 6hlhieuedant1 ~robbei.~"in the Old 3tt,'orld aro being con-
tiiiually introduced. TVhiio these insect pests are n cou-
stant thorn in the E e ~ h  to the illiterate fariner, the scien-
tist is able to vr8,i.d oE their attaclr, and thus be greatly 
Inenefited; poxsonsllg, by tlieir general clepredations. !rhe 
same is nlso true of germ diseases, such as pear Lliglit, 
pe:tch yellos~s and the like, as sllcli diseases make lnrge 
crops ancl correspondingly large prices p~ossibie only in 
the hands of the skilled horticulturalist. 

A knowledge of physiology is also of grent use to the nal i  
who would make the rnost of the farm. Plant phg-siology 
and veterinriry science are bra.nches of farni econ!).my the 
importance of mhic,h is just b e g i ~ n i n g  to be raalizecl. 

And last hut  not least tile educate<!, farilier is a man 
able to tievote much. time to the literature of the day. I n  
the farm journals he finds the latest, and best idess of the 
most progressive men which aid him in thinking and pian- 
ning for hirnself, and in "Gra contributing his mite t o  the 
agricultural press. 

:11Inere  is an old sayiug t l ~ a t  edileatiou drives men froril 
the farm, but, me a,re just coaing to recogllize the fact 
that the average college graduate with a scientific eiiuca- 
tion, finds on the farm an op)portu~ity for original inves- 
tigation and financial. suczese fully equal or exceeding 
that in any other vocation. This assertion finds a7i)uncI~nt 
proof in the lives of many practically scientific farmers, 
and a!so in the fact that numerous college men are going 
onto farms every year, who become enthusiilstic arid de-
voted agriculturalists that hold tiiei? far~ils in the highost 
esteem. 

lye  are rapidly approaching the time when a '*survival 
of the fittest" basis must characttjrize the life of the 
American farmer, I n  'cirnes past our vast ar2fi.s of tillable 
land have formed a basis for ~ l m o s t  exllnnstiess agricul-
tural operations. This state of affeirs, coup!ed with the 
fact that a man failing in all other vocr,tioas can make a 
living on a farm-provided he possesses only the power of 
rnimicry born of ignorance-is sufficient to explain the iow 
inte l lect~~alstandard on the farm, and also a c c ~ u u t ~ sfor 
the inanner in which the cheap i'arliier is universally held 
in derision. 

Severe competition on the far111 is already being felt 
and the poorest rnauagcrs are conkinnally goii!g to the 
wall. We forget that it is the man that hampers the agri- 
cultural profession and not tae  farm that grinds its 
occupant. 

The educi~ted agriculturalist is slowly but surely driving 
the uneducated and unthinking man froin the fielcl. i'iith -
the retirement of eTrery quaclr and the corresponclixig 
acivent of the thinking man on t,lle fars~l arena, is ele\~ated 
the whole agricultural profession, which is t,hus hronght 
one step nearer its true position that it justly held in 
noman times-the foremost rank of all the icorld. 

The uneducated man goes onto the farm as :i last resort. 
EIis other resonrces have either failecl. or never materinl- 
ized, and he is compelled to eke out an existence in ~v1i:tt 
he coneiders a I~ellttling busirmes~. Or? Lhe contrary, the 
educated man goes ooio his farm on~i of lo-v-e for his 
chosen vocatiou, respect for his farin and faith in his 
ability to make the farm an unqualified success. He 
makes his home a model or' comfort and ~onvci~ierice tliat 
may well excite the eilvy and adznirr,tion of his most weli- 
to-do city brother. Fcr  besides the comforts and lusaries 

within his reach he enjoys absolute peace and seclusion 
unknown to city life. 

Lei, us have mom rnen with active brains and Inore cul- 
ture and refinemeilt i r  rural life. and we ~v,\.ilI hear less of 
ullprodactise :tad a~,nncloined farnls and lelis of farmers' 
bojs  going bo the city for tt more congenial busiuess. 

0x1.: n e ~ e r  looks lor. eccent,~icities in the robiu family, 
and great mas my s~wprise at  the curious conduct of a 
pair ~ h ocame under r:ly observation last Summer. B 
fear their heids were turned by a disappointrneuh to be- 
gin with, for they sliccessfully raised a brood of three 
In a nest under the edge of the verancla roof, and never 
displayed any vagaries. XThen the young birds had 
ifo~vn, the desertednest was rernoyed, because the veranda 
was to be painted. 

On 1)eginaing to think of a secolld brood, they seemed 
greatly disturbed at  the loss of their nest. They had 
fisecl thsir Bearts on that veranda, and for days they 
could not give it up, and judging frorii subsequeut events 
i am inclined to think i t  seriously unsettled them. They 
inspected every corner, the top of the columns where the 
nest hail beon, the support that held a string of corn for 
the squirrels, a peg driven in  lulnder the roof, the  niche 
over the door, t,he chinks in the lattice,--none of them 
were satisfactory, and at  last they turned their attention 
elsewhere. 

They did not seem to please themselves, although sev- 
era! times me thought they were seitled, and one day it 
became plain that trouble was brewing between them. 
Like some bigger folk, they had let their niutual calaruity 
sour tho111 toward each other. 

?\l'idi~m had plainly selected for the new honnestead a 
delicate crotch on a frail branch, close beside the veranda 
where her heart mas. This was the first sign of absrra-
tion of mind, for i t  mas an absurd choice, l~idierously in- 
sdequabe to the deinands of a robin's nest, and hey sensi- 
ble little spouse refused to uonsent, but  kept hirnself out 
of sight and hearing of such foily. 

But she had lliade her decision ; she began to build. 
Tile fir:qt 1 sen7 of her, she came with a beakful of dried 
gy:tss from tlie lawn, fiew up to the selected b~z~ncl-1 near 
the tree, end then ran out on i t  as on a path, till she 
reachecl the crotch. I mas delighted. I liad loilg wished 
to watch l?le whole process of buildlng a nest, and here I 
saw my chance. I t  mas in plain sight, and the robins !lad 
1earo.d not to fear us. 1 placed m~se l f ,  and the show 
b e g m  

The bird came ~vit,h her mouthful of grass, as I said, 
and -when slie arrived at  the spot, she sinlply opened her 
be& and let her load fall. Morne of it lodged in the 
crotch, hut most of i t  fell to the ground. Down she went 
at  once and gathered i t  up, returned by her pretty path,- 
and repeated the perfornlance ! 

Then a kind bird-lover from the house scattered some 
short pieces of string 0.2 the ~-alL- for her use. She saw 
them at once, ealile down; gltthered up an enor~noils Leak- 
ful, returned to her branch, ancl dropped them as she 
had the grass. Hardly a particle iodged, and she went 
down and brought i t  up again ; even a third time she re- 
peated the operation. 

By this time it wt~s plain to lookers-on that her heart 
was not in her vmrk, that she was merely "pretending " 
to build, that, in fact, she mas in a " tiff," undoubtedly 
\vi':ii her mate. But she went through aii the motions so 
charming to see ~vhen  dona in earnest. She settled her- 
self in the crotch as though i t  were a nest. She tried i t  
this side and that, and she made great pretence of having 


