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brown iron ore, ancl yieldecl on ai~alysis 63.61 
per cent of metallic iron. 

Accoml~anying the report is a '' EIorizontal 
geological section on tlie main road from Dtir- 
ban to Van Reenen's pass, by Dr. P. C. Suth- 
erlancl." This, in so far as it covers the same 
ground, differs co~lsiderably from tliat p~tb-
lishecl by C. L. Griesbach in 1871. The'l'ahle 
Mo~nltain sal-tdstone, referred by Griesbach 
to  the carhoniferons, is  by Sutherland consid- 
ered Silurian. The ~nesozoic eruptive roclis 
are joined together under the name of basaltic, 
and arc apparent1~- represenkc1 as dikes, and 
not as interstrrttificcl flows of melaphyr, ainyg- 
daloid, ant1 aphanitic diorite, as by Gries-
hitch. 

3Ir. Korth gives the following geological 
order of stlccession in the roclis of Katal:  -

1 .  Basaltic trap rocks, often penetrating be- 
tween stratificcl rocks or shales of the coal-
measures, s~ncl forming hori~ontal  becis. 

2. Triassic horizontal coal-inrasnres, con-
taining coal-seams correlating nith the Storm- 
berg coal-field of Cape Colony. 

3. Pietermarit~burg sliales, probably corre-
sponding with the upper Karroo beds of Cape 
ColonJ-. 

4. Conglomerate or bowlcler clays, in all 
probability tlie Dwyka conglomerate of Cape 
Colo11y. 

5. Sandstones, horizontal and massive, of 
the Iiiandn location, Table Mountains, ancl 
Bothas IIill, etc., probably of Silurian age. 

6. Primary rocks, -granite, gneiss, marble, 
etc. 

Mr. North seems to hare overlooliecl the 
cretaceous series, from the lower greensaild up 
to tlie white chalB described hy C. L. Gries-
bach in south-eastern Natal ; and no evitlence 
is given for assigning tlie Table Monntain sand- 
stone to the Silnrian insteacl of the carbonif- 
erous : in fact, no notice whatever is talien of 
N r .  Griesbach's able work on the geology of 
Natal. 

At  the Insiswa Mo~uit:~ins, in the Amaponda 
territory, the line of dema~~cation between a 
vast eruption of igneous rocli alict the trinssic 
contains various ores of copper containing 
traces of gold. Mr. Griesbach also lncntions 
the occlirreilce of copper ores along the line 
of the eruption of melapliyrs. Ifre have here, 
in anotller portion of the world. another in- 
stance of the occurrence of cnpriferous traps 
in tlie trias. 

The bowlder clay consists of a bluish gray 
base, so fine that its constituents are not re-
solvable except uncler high magnifjing power, 
anct then no crystals are disclosed. I t  appears 

to be a very fine indurated mud, containing 
bon-lclers, pebbles, angular fragments, and 
grains of a great variety of rocks varying in 
size from masses weighing over .j tons to 
pieces smaller tha11 a pert. In  lnecllanical coni- 
position i t  greatly resembles the great Scan- 
dillavian drift. I t  stretches for Ilundrecls of 
miles, ancl has heen found 1,200 feet tllick. 
Some of the larger ang~ilar bowlders seem to 
have been brought from a distance of at least 
70 miles. I t  seems difEcult to acco~tnt for such 
a formation otherwise than b ~ -glacial action at 
the close of the nssic periocl. 

THE BIBLIOGRAPIIY OF ANGLING. 

Bibliotheca piscutoriu. A catalogue o f  books on 
angling, tlte ,fisheries, and $,h-culture, I L ! L / ~bihlio-
graphical notes and a n  appendix o f '  c i / u i i o ~ ~ s  touch-
ing on an yling and ,fishing from old English au/lzors. 
B y  T .  WES~TVOOD London,and T. SATCHELL. 

SutcheZ1, 1883. 397 p. So. 


TEIEpossibilities of the f~itllure in the forma- 
tion of lihrarics on special subjects, a t  present 
rates and ratio of increase ill booli-maliing, 
are brought forward in a striliing manner by 
esainination of a list like that before us. IIere 
is a vork clevoteii to angling, fisherieq, and fish- 
culture, in which 2,148 distinct p~iblications 
are registered under 3,158 entries, inclusive of 
new editions and reprints. Angling occupies 
246, fisheries 83, and fish-culture 23 pages. 
Roughly cstimatccl, nearlx ten per cent of the 
publications, including reprints, etc., have ap- 
peared siiice 1870. Fish-culture alone claims 
an increase of neaily one-third in the sarne time. 
I t  is hardly to be expectccl that a worli- of this 
character sllo~ilcl be entirely eshaastive or 
complete. Tile authors deserve great credit 
fol the nearness of tlieir approsiinatio~~to 
completeness, for the aniount and quality of 
information given, and for getieral accuracy. 

An example or two mill indicate respects in 
which the booli may be improved in future 
editions. 
L .  	 Gesner (Conrad). Aqvatilivm anirnaiitivrn 

~lomina Germanica et Anglica, seiie lite- 
rarum cligesta, a~ttliorr Conrailo Gesi~ero. 
[1330?] 8". Appenclecl to an edition 
1'. Oviclii Nasonis EIalieuticon, etc.' 

Tigvri apr~d Gesneros fratres, pp. vif 
280, and estending from page 12 to 
280. . ." 

This shoulcl read, -
Qesner (Conrad). De l3iscibvs et aqratilibvs 

omnibys lihelli 111. Koni. Arthore 
COKRADOGI:SXI:IIO llIeclico et philosophiae 
naturalis interprete in Schola Tigurina. 
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I. Scholia e t  eme~:tlationes in Halienticon 
P. Ouiclii Nasonis. [1)11. 1-1 1.] 

[Seconcl title. J P. Ovitlii Nasonis IIa- 
lie1 ticon liber. 

11. Aqvatilivil~ Animantinnl I<numerntio insta. 
Pliniom, erneuc1:lta e t  esplicnta serie 
literarum. [1)1>. 12-91.) 

[ I i t~~ln ingtitles 1 Catalogrs Aqr atili- 
pin, ailcl I)ir isio ,iqratilir m. 

111. Ii301rntleru A'o~nenclalor Gern~anicus lo11ge 
copiosissimus. E t  d i n  clunednm ncl 
Piscitun historinm pertinentin. [pp. 
93-280.1 

[Running title.] 	 Teutsche name11 der 
Fisclie rnt l  \Vasscrtliiereii. 
Tigvri apud A~iilream ( ~ t ~ s n e r u n i  F. 
[Date of P~.ef :~ces 1256.1 

I n  conse(~uei~ceof the foregoing, after 
Ovicli7is Nuso (Pal,lius), -.E-Inlicnticon : l ~ o c  
est, cle piscihus lihellr~s, mntc  ynam tziite liac 
emeridntior e t  i l l u ~ t r : l t ~ ~ ssclioliis . . . per 
Conrac1~1111Gesiielum. GesnerosTipori n l ~ r ~ t l  
fr:rtres [I530 ?] 8"" ihould gir e place to  the 

ASTRONOMY. 
Mass of a plauet from observatioil of two 

satellites. -J1. Stl'uve reconrinerids measnren~cnt' 
of the positive angle arid distance of a satrllite from 
anotlter satellite, arid not fro~rt tlie primary planet. 
A series of sncli nleasuremerits on siitellite of J u -
piter has bee11 Ise~un at Puiliova. 'I'he observations 
occupy one-tl~irtl tlte tinie, arid are considerrd two or 
three times as accurate as those by direct reference 
to the centre of the l)lanet. They are free, ntore- 
over, fro111 the unknown constant error3 inseparable 
frotri tlie latter, -a11 ailvantage nll icl~ Prof. A. Hall, 
in this paper, considers chei~ply purcl~ased at the 
price of greater difficnlties in coriip~itatio~~.H e  
shows, t l~a t ,  ml~ile the solntion of six nor~nal  equa- 
tions ~.equires seventy-seven auxi1iar.y qliantitie., t l ~ a t  
of twelve ( t l ~ e  eleinents of both orbits 11eing involred 
by tlie new ~r~crliocl) a r ~ d1,equires four I~ur~dred forty-
two, and therefore nearly six tinles tlie litbor. But 
these ttvelve equations give tlie p e r i d  and inean dis-
tance of each satellite, ant1 licnce two values of the 
plar~et'n rnas?. Mr. W. B. Taylor objected to such 
special designations as ' peri-Saturnian,' ' apo-Jovi-
an,' for tlte allsides of satellites' orbits when general 
names were i~eetled. IIe suggest,ed 'peri-apsis' and
' 

folloning : P a r t  I. of Gesner's D e  piscihvs 
e t  i l q ~  a t i l i b ~ s ,  Scholia e t  einendatiorles in  
Elalieuticon P. OT idii Kasonis." "P. O\  itlii 
il'asunis EIalieuticon liber. " pp. 1-1 1. Tigvri 
apud Audreain Gesnernm l?.[ l j 5 6 . ]  

T h e  date  for the first Franki'oit eclition of 
Aldrora~td i  is lG2N instead of 1629;  and 
Gronorv gires  that  of tlie seconcl a s  1640 
instcat1 of' 16 C5. T l ~ a t  given the latter a s  
Venice, l G l G ,  i s  olnitted. Three editions of 
Xe1i:ln (1536, 1611, and 1G16), give11 b). some 
ar~thorities, do not appear. Future ier ision of 
the ~ o r l c  will probabl j  introcluce the Iisliles of 
such norlis a s  those of SchoinburgB's Pislies 
of B ~ i t i s h  G~i iann  (1852),  ant1 Spix and 
A g a s 5 i ~ '  Fishes of 1Jr:~zil( I  S Z ! ) ) ,  hot11 of nhich 
give inihmntion on angling. Tile latter fig-
ures on plates A to G the varions metliotls of 
capture in use among the  natives. 

Onr at~tllors 11:lr e pi\ ell us  :I ~voilr of great  
iml7ortancc to all iiiterestecl iii the subjects ol' 
whioil i t  tlcnts. 

Weypreciit has shomn that the yearly maximum is 
clue to an o5cillation of the auroral zone toward 
tlie south at  the equinoxes, and towa1.d the north a t  
tile solstices, l'he s;trne explanation is giver1 of the 
eleven-year periotl, corresponding with the slut-spot 
period. Prof. Lernstrorn's protlaction of ari art.i- 
ficial aurora is nlentioned. - (Observ., April, 1SS:X.i 
>I. NCA-. 	 [920 

Report of work of the Royal observatory, 

Cape of Good Hope. -111 the rt~port for 1852, Dr. 

Gill states t l ~ a t  the observations for the difference 

of longitude brtween tlie observatory and Aden are 

con~pletrd. The Bleat comet was observed on every 

clear night froin Sept. 7, and pliotograplts were ob-

talnecl on six nigl~ts The helionieter measures for 

tlie pa~a l l a s  of certain soutl~ern stars ale nearly 

concluded. 111con~~cct ion 
with observations in tlie 
nortllern lienlisl)llere, V l c t o ~ i na r ~ dSappho llave 
been ol)serve~l for tletertr~ir~ing the solar parallax 
by Galle's methorl. Time of contact at  tlte trans11 of 
Venus was n0tc.d by six observers, and heliolnetcr 
mrasllres were made durirrg the transit. - (Alio??thl!l 
not., Narc l~ ,  1888.) nr. MCX. [921 

MATHEMATICS. 
apo-apsis.' - (Pltil.soc. TCrusl~., ?)lath.sect. ;~ne~ f iny i  

April 26. ) [919 
Periodicity of auroras.-Professor Sophns 

Tronlliolt 11as discussetl tlie observations of aul,oras 
made by Prof. S. K l e i ~ ~ s c l ~ ~ ~ t i c l tGotth:~ab, i n  at  
Greenland, frorn IS63 t,o 1880, togetlier ~ v i t h  other 
observations in northern latitndes, and firirls that  
for polar regions tlie rnaxinium of auroras cor-
responds wit11 tlie minirnlr~n SUII-spot periotl, tlie 
reverse of what has been noted in ternperate zones. 
The yearly maxilnutn is at  the wiuter solstice, wliile, 
in lower latitudes, maxima occur at  the equinoxes. 

Infinitesimals.-Mr. RI.  H. Doolittle loolrs on 
infiirite\i~nal., differr~~tials, ancl zero as llaving the 
same denotarion, but different connotations. He 
proposes, in cases where the value of a function 
becomes inde~erminate, to call that value ~vhich is 
continuous \tit11 tliose for preceding and succeeding 
values of tlte variable the serial talue. Tlle differ- 
ential coeffice~~t, is serial value of ill this view, tlie 
tlie ratio of two increment.; wlieil those increnients 
beconle zero.- (Phil. soc. WTasli.,math. sect.; 711ert-
ilzy Nay 9.)  [922 


