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Ein Flug durch die Schweiz.

[Mit grossera Vergnug-en kommeich der freundliehen Aiifforderung des Redaktenrsder Zeitschrift
far Ornithologie, Herrn Ro6hl nach, einen Neuabdrnck desfolgenden, zuerst in der Monatsschrift des
Deutschen Vereins znm Schutze der Vogelwelt Band X111. 1888. S. 242—248. 254—268 er schiencncn
Anfsatzes zu gestatten, in welchem ich einige durch Besprechungen an ver schiedenen Orten zu Tage
geforderte Irrtimer in Anmerkungen [in eckigen Klammern] corrigiere, ebenso die Druckfehler
thunlichst entferne und einige Erganzungen hinzufige. Bemerkt mag noch werden, dass Hugo's Wiener
Jagd-Zeitung den Abschnitt 111, die Gotthard-Partie, mit dem dafir allein nicht passenden Titel ,, Ein
Flug durch die Schweiz* im Jahrgang XXXI1. (1889) abdruckte. Lev.]

Separat-Abdrock ans; Rohl, Zeitschrift fur Ornitliologie, Band X111, 1889, Seite 135 u. f.
Offener Brief an seine Freunde von Paul Le verkihn.

Motto: Und immer zirknliert ein nenes frisches Bl ut.
Goethe, Faust.

Da es durch verschiedene Umsténde unmdglich geworden war, eine nur ornithologische Excursionin die
Rheinwolder zu unter-nehmen, entschloss ich mich kurz am 18. Mal 1888, einen Ausflug in die Alpen zu
wagen, trotzdem die Zeit sehr beschronkt war. Am 19. morgens fuhr ich von Strassburg i. E. Uber Appenweier,
Orenburg nach Triberg im Schwarzwald. Wahrend der Fahrt auf der wundervollen tunnelreichen Bahn schien
schonstens die Sonne, indess in Triberg fing ein Regen an, der bald einem Hagel-schauer wich, unter welchem
die Apfelblttien wie Schneeflocken zu Boden sanken. Ein kleines Gewitter entlud sich. Bei angenehm
abgekiihltem Wetter stieg ich neben den imposanten Wasserfallen hinauf, vergeblich nach dem Wasserstaar
auslugend, welchem das Gefall wohl etwas zu stark ist. Der Kuckuck rief in den benachbarten ein-samen
Tannenforsten, die im Ubrigen keinen sonderlichen V ogel-reichtum aufwiesen. Nachdem ich den Priesen, eine
hohere Kuppe, erklettert, begab ich mich thalwarts, durch den Ort Triberg nach dem Bahnhof, welcher
zwischen zwei Tunneln gelegen ist, und von welchem man eine schdne Aussicht auf die Schwarzberge hat.
Gegeniber sieht man am Berg die Eisenbahn etliche hundert Fuss hoher hinziehen. — Weiter ging's Uber
Donaueschingen, auf einem ,Hochplateau’, dessen Griin von der hier noch sehr winzigen Donau, weiterhin von
der Aach durchstromt wird. In Singen verliessich den Zug, um auf den Hohentwiel zu wandern. In den
Laubhdlzern, welche den Berg bedecken, sangen die Drosseln, Rotkehlchen, Laubsénger ihr Abendlied, indess
ein Pirol und ein Kuckuck accompagnierten. Ich hatte das ganz hervorragende Gliick, auf dem Gipfel des
berihmten Scheffelberges ein ausgezei chnetes Alpengltihen zu gemessen! Prachtvoll beleuchtet lag tief unten
der Bodensee, schlangelte sich die Aach, erglanzten die Firnen der sieben Churfirsten, des Santis, in der Ferne
die Jungfrau!

Nach schnellem Abstieg fuhr ich weiter nach Schaffhausen. Leider schien am folgenden Tage das Wetter
eine fatale Wendung nehmen zu wollen. Gewitterschwtile, Staubwolken, jabel Neuhausen ein feiner stiller
Regen! Aber der Schonheit des Rheinfalls geschah dadurch dennoch kein Abbruch! — Auf der Weiterfahrt
nach Konstanz hellte sich das Wetter auf. Auf dem Zeller-see schwebten hie und da einige Lachméven, die an
den Ufern briiten, sparlich, denn, obschon durch das Gesetz geschiitzt, finden sie nur allzu viele Liebhaber fir
ihre Eier; wie mir ein Einge-borner treuherzig erzéhlte, giebt es dort sogar Leute, die eigens zu dem Zwecke auf
die Suche gehen! Die schilfarmen Ufer bieten wohl nicht sehr vielen Wasservogeln eine passende Niststelle —
nach Freund Podicipes cristatus schaute ich mich vergeblich um. In Konstanz lachte der ,, unbewdlkte Zeus®, so
dassich an Bord des ,, Moempelgard” die Algauer, Appenzeller und besonders die Vorarlberger Alpen in ganzer
Pracht bewundern konnte. Vorbel fuhren wir an dem mythenunnvobenen, alten, finster dreinschauenden
Meersburg, dessen Wein indessen vortrefflich schmeckt; vorbei an Friedrichshafen, Lindau mit seinem
unschdnen Lowenkoloss zu Beginn der Einféhrt. In Bregenz machte ich mich, durch ein Glas des ganz
ausgezeichneten Tiroler (Bozener) Weins gestarkt, sogleich an den Aufstieg des Gebhardtberges (600 m).
Wundervolle Aussicht gewéhrt die alte Ruine auf dem Gipfel, weithin in das Rheinthal, Gber den Bodensee, auf
die Alpen, zum Teil in Wolken gehllt. — Dajedoch der Fernblick von dem Pfander, einem an 1100 m hohen



Berge, noch schoner sein musste, unternahm ich bald den weiteren Aufstieg — und zwar mit besonderem
Glicke. Horte ich doch etwa 250 m weiter und héher zum ersten Male einen Laubsanger — in gemischtem
Bestande — welcher nur Phyll. Bonelli

Phyllofmeuxie Bonelli wird von Bruh inin seinen,. Wirbeltieren Vorarlbergs' und ,, Nachtragen zur
Wirbeltierfauna Vorarlbergs® (Verh. k. k. zool. bot. Ges. Wien 1868. XVI11. Vogel S 235—256 und S
871—879) noch nicht als Vorarlborger Spezies angefiihrt.

) sein konnte. Lange lauschte ich dem fremdartigen, typischen Laubvogel gesang. Sehen und identifizieren
konnte ich bel blendendem Sonnenschein das Tier nicht. Allein esist kein Zweifel, dassich es mit der
fraglichen, in der Schweiz viel vorkommenden Spezies zu thun hatte. Auch Herr Prof. Moesch teilte diese
Ansicht; er erzahlte mir, dass erst vor ca. 20 Jahren diese interessante Art sicher fur die Schweiz konstatiert sei,
Schinz habe sie nicht als Schweizervogel gekannt.

[Wie Victor von Tschusi zu Schmidhoffen in der Monatsschrift 1888. S. 306 hervorhaob, ist die Art 1827
bereitsin J. R. Steinmillor's Neuer Alpinall. S. 87 von Thom. Conr. v. Baldenstein fir das Land nachgewiesen
und als Sylv. albicans beschrieben.]

) Auf dem Kuhn des Pfander betrachtete ich den Sonnenuntergang beim Abendlied der Singdrosseln.
Wunderbar schon waren die weiten Matten, Triften und Weiden der Vorarlberger Alpen beleuchtet, wéhrend
der Bodensee immer dunkler und dunkler wurde, um schliesslich ganz seine scharfen Konturen zu verlieren und
dem Blick zu entschwinden. — Auf einem sehr schnellen Abstieg im Galopp stellte ich praktische Versuche an
zu dem Thema, ob das Trinken von Gebirgswasser schadet, wenn man nur in der eingel eiteten schnellen
Bewegung bleibt.

An dem Abend noch verliessich das Osterreichische Gebiet, um in St. Margarethen, auf Schweizer Grund
und Boden, das Haupt niederzulegen. Am 21. in der Frihe fuhrte mich die Bahn tiber Buchs und Sargans nach
Ragatz, vorbei an den wolken-verhtillten Glarner und Appenzeller Alpen. Die imposante Taininaschlucht mit
ihren tausendfusshohen Felsenwéanden und ihrem tosenden Gletscherbach, die Tamina, ist wohl auch kein
geeignetes Terrain fur die Anwohner lustiger Waldbéche — wenigstens war von Gebirgsstel zen und anderen
Liebhabern solcher Gegenden nichts zu sehen. — Das Tha wird bei Bad Pfaffers

Auch mir glickte es hier ebenso wenig wie Dr. Girtanner (Ornith. Streifzug durch Graubtinden 1871. In:
Verh. d. St. Gall, naturw. Ges. 1861. No. V. S. 337) das von Stélck er (Versuch einer Vogelfauna der Kantone
St. Gallen und Appenzell. In: Bericht Uber die Thétigkeit der St. Gall. nat. Ges. 1866—67) und Bruii in (1. c.)
bestétigte Nest des Mauerlaufers (Tick, muraria) aufzufinden. Man ist wohl zu der Annahme berechtigt, dass
jetzt bel Pfaffers kein Mauerspecht mehr nistet, [im Juli 1865 hat der Senats-Prasident zu Celle, Herr Dr.
Eduard Meyer, wie er mir unléngst mundlich erzéhlte, an besagter Stelle den Mauerlaufer angetroffen. Spéater
fand er ihn an den Felsen oberhalb des Urnerlochs und kiirzlich, am 31. Juli 1889. an den Felsen bel den Bagni
vecchi in Bormio, laut freundlicher brieflicher Mitteilung vom 23. August d. J. Lev.]

) immer enger und enger, bis schliesslich die beiden gegentberliegenden Thalwande nahe an einander
rticken, zu inniger Bertihrung in der Naturbriicke, wahrend unten durch den Felsen die Taininareissend
dahinfliesst. Ein Ziegenpfad fuhrt Uber jene,Bruck' zu dem Dorfe Pfaffers (820 m) sehr steil bergan. Alsich
ihn passierte, horte ich ein Paar Tannenhdher (Nur. caryocatactes) auf der stellen Felswand in einer
unzuganglichen Tanne krachzen. Der Abstieg erfolgte tiber die Ruinen der Burg Wartenstein, eines
Felsenriestes, welches einen Uberwaltigend schonen Fernblick auf die Alpen ringsum, das Thal des Rheins, das
unten liegende Ragatz, die beriihmte Rheinstrasse mit ihren in zwei Reihen stehenden Pappel bdumen gewahrt.
Die Menschlein, welche auf der Strasse zu einem kantonalen Sangerfest spazierten, unterschieden sich in nichts
von Ameisen. — In dem Laubwalde, welcher den Berg bekleidet, sangen unsere drei gewdohnlichen Laubsanger
— nur diese, Rotkehlchen, Kuckucke, Drosseln und ein Pirol. — Zuriick musste ich Gber Sargans, um nach
Zurich zu gelangen. Die Bahn folgt dem Rhein bis Sargans, dann fuhrt die (neuere) Bahn langs des Uberaus
grossartigen Walensee, im Thal der Linth weiter, am Zircher See hin gen Zurich.

In Zarich war gerade eine V ogel ausstellung des ,, Ornithol ogischen Vereins® jener Stadt. Wegen knapper
Zeit verzichtete ich auf einen Besuch des hiihnerologischen Teils und sah nur die, Singvogel* an. Grosse
Seltenheiten und Specifica der apinen Ornis waren nicht vertreten. — Eine Menge Kanarienbastarde,
besonders vom Stieglitz, fielen mir auf. — Unter der aufgestellten Litteratur war an wissenschaftlichen Werken
nur Schinz zu sehen neben einer erdriickenden Menge piepmatzol ogischer Blicher. Das Vogelbild des
Deutschen Vereins zum Schutze der Vogelwelt hing in einer nicht sehr hellen Ecke. — Eine kleine
unbedeutende Sammlung der gewdhnlichsten mittel européischen Eier, unter welchen die auch nur annéhernd
seltenen Schwelzer Arten durch ihre Abwesenheit glanzten, war mit der grossen silbernen Medaille gekront!

Anderen Tagsin der Frihe ging ich zur zoologischen Sammlung des el dgenéssischen Polytechnikums,



woselbst mich der Direktor desselben, Herr Professor Dr. Moesch, sehr freundlich empfing. Das
ornithologisclie Museum besteht aus meist sehr gut ausgestopften, aufgestellten V 6geln; Balge werden nicht
gesammelt Die Betrachtung der Sammlung ist durch gute Beleuchtung und vorteilhafte Aufstellung sehr
angenehm erleichtert. Herr Professor Moesch, bekannt als Verfasser einer Avifauna der Schweiz

Das Tierreich der Schweiz. In: Allgemeine Beschreibung' und Statistik der Schweiz. Brugg. 1869. (V 6gel
im Sep. - Abdr. S. 163—171.) Siehe auch ebendaselbst Artikel ,, Die Jagd* 1870. Sep.-Abdr. 16 pp. von
demselben Autor.

), hat auf eine sehr schtne complete Schweizer L okalsammlung besonderen Wert gelegt. Die Fundamente zu
einer solchen waren seit Gessner's Zeiten gelegt, und auf ihnen besonders von Schinz weitergebaut.

Drei herrliche Schweizer Lammergeier (Gyp. barbatus) aus den Jahren 1829, 1858 und 1859 bilden den
Stolz der Raubvogelkollektion

Sie sind in der ausgezeichneten Monographie Dr. Girtanners angefihrt. (Beitr. zu Nat.-Gesch. des
Bartgeiers der Zentralal penkette Gvp. alpinus. In: Verh. d. St Galler naturwiss. Ges. 1869/70 Sep.-Abdr. S. 64.)
Der dort citierte Naturforscher Pfarrer Spriingli zu Stedtlen lieferte eine genaue Beschreibung des
Alpcnbartgeiers, begleitet von zwel recht guten Kupferstichen, Fang und Kopf darstellend, fir das sonst wenig
Ornithol ogisches enthaltende Werk: Andrea, Briefe aus der Schweiz nach Hannover geschrieben in dem Jahre
1763. Zweiter Abdruck, Zarich und Winterthur 1776 S. 195 .ff. tab. 12 a. 12 b. Da das Buch, in welchem nur ab
und zu etwas Uber V 6gel mitgeteilt wird — so S. 186 ff. Gber Spriingli's Sammlung, S. 59 Uber die inzwischen
zu Grunde gegangene Sehnithess 'sche Sammlung in Zirich, S. 202 die erste sichere wissenschaftliche
Beschreibung von Acc. alpinuts mit guter Abbildung — in ornithologischen Werken Uber Schweizer V 6gel
nirgends citiert wird, glauben wir bel dieser Gelegenheit darauf hinweisen zu dirfen. — Theobald fand den
Bartgeier 1862 ,,noch da und dort im Kngadin horstend* (Naturbilder aus den Khétischen Alpen. 2. Aufl. Chur
1862 S. 151). Auch in diesem, sonst nicht ornithologischen, ,, Fihrer durch Graubinden® finden sich ab und zu
Mitteilungen Uber V6gel, auf eigener Beobachtung beruhend. (S. 48. 174. 313.) Lev.

). Das letzte Exemplar des Schweizer Lammergeier wurde im Jahre 1881 in den Walliser Alpen vergiftet
und in sehr desolatem Zustande dem Praparator Stauffer in Luzern abgeliefert. Ausgestopft steht esjetzt im
Museum zu Lausanne; es war ein Weibchen und seit 18 Jahren einem tiichtigen Kenner der Natur dortiger
Gegend bekannt. Wahrscheinlich hat es die gesamte Zeit ein vereinsamtes L eben gefihrt, da das letztbekannte
Méannchen schon vor 20 Jahren umgekommen ist. — Aus einem der Magen der drei aufgestellten Bartgeier
wurden grosse Rinderknochen, Stiicke eines Gamskrickels, Auerhahnknochen, Fellreste etc. geholt, diejetzt im
Museo aufbewahrt werden. — Ein Exemplar des Schlangenadlers (Circ. gcillicus) aus der Brutzeit, ein Junger,
Anfang Oktober 1878 bei Zernetz erlegt, wie auch andere Beweise ergeben, dass derselbe stellenweise in den
Schweizer Alpen, so im Kanton Graublnden bei Chur, seinen Horst baut. — Ein auffallender Flussadler
(?Panaion haliaetus) aus der Schweiz ist aus Schinz' Zeiten im Museo. Die braunlich gesprenkelten Hosen,
sehr kleine Fénge, ein gestauchter Schnabel, ein schmalgebanderter Schwanz machen die Spezieszugehdrigkeit
zu P. haliaetus typicus sehr unwahrscheinlich. — Der sehr seltene Micrastur mir andollei Schleg. ist in einem
schénen Exemplar vertreten. — Von Bubo maximus, welcher bel Zarich nicht selten vorkommt, findet sich eine
schone Suite. — Strix acadica wurde bel Beatenberg am Thunersee im Oktober 1870 geschossen. — Srix
Tengmalmi in dem sehr kalten Dezember 1879 in Enge verhungert gefunden. Circus eineraceus Ende
November 1878 bei Altstétten, ein zweites Exemplar Mitte Dezember 1878 bei Eglisau, beides Mannchen,
erlegt Buteo lag opus, eine fir die Schweiz seltene Erscheinung (welche im Museo fehlt), wurde im Dezember
1879 bel Hombrechtlikon geschossen. — Tichodroma muraria beobachtete Herr Professor Moeseh, dein ich
vorstehende Notizen verdanke, im September 1877 an den Felsenwanden Uber der alten Strasse bei Triibbach
im Rheinthal kletternd. Am 4. Mérz 1879 nach einem sehr strengen Winter liefen an den Mauern der
polytechnischen Hochschule zu Zirich einige umher. — Eine echte Bud. Rayi

Interessant fUr die vertikale Verbreitung dieser Art ist, dass Dr. Radde Ende Juni 1885 bei der Besteigung
des Schahdagh in einer Hohe von Uber 3000 Meter ein Exemplar (#) antraf. (Ornisllil. S. 485.)

) mit der Heimatsangabe , Zurich' war unter fiavus subsummiert. Zu besonderer Freude sah ich hier das
zweite bekannte Exemplar von der Philippinischen Hypothymis (Cyanomyias) coelestis Sharpe, wundervoll
erhalten, welches Sharpe selbst bestétigt hat (cf. Proc. Zool. Soc. Lond. Sitzungsbericht vorn 4. April 1882). —

Ein Nest von Nuc. caryocatactes mit sehr kurzdickschnabeligen Nestjungen (nicht: Dunenjungen) stammt
vom ersten Entdecker dieser nidologischen Raritét, dem weil. Vogel aus Zirich Daneben standen zwei echte
Schweizer Alte, ein ganz typischer lepto-und ein ebenso veritabler pachyrhynchus, ein Umstand, auf den wir
spater bei eingehender Betrachtung der Tannenhaherfrage zuriickkommen werden. — Bombycilla garrula kam
in grossen Mengen 1887/1888 in die Gegend um Zirich; einige mussten fir's Museum ihr Leben lassen. —
Tetrao medius kommt nicht selten in den Alpen vor; zwei Mannchen vom Gotthard sind in der Sammlung. —
Otis houbara wurde am 20. Mai 1839 bei Metmenstétten im Kanton Zirich, Otis maqueeni

Danach zu @ndern in Moesch, Tierwelt der Schweiz I, c. S. 168, we auch sub houbara angefihrt. Lev.



) am 18. November 1840 bei Rapperswyl geschossen — beide Exemplare stehen in der Ziricher Sammlung.

Von Grus cinereus ist ausser dem von Herrn Professor M oesch schon angefiihrten Exemplar (8. April 1858
bei Wetznikon im Usterthal) ein zweites von dem Jahre 1825 aus der Gegend um Zurich aufgestellt. — Ciconia
nigra wurde 1850 bei Altstetten, Kanton Zirich, geschossen. —

Die folgenden Notizen gestattete mir Herr Professor Moesch seinem Manualexemplare seiner Avifauna der
Schweiz zu entnehmen; sie werden in dem bald zu erwartenden zweiten Teile des grossen Fatio'schen Werkes
(Wirbeltiere der Schweiz) verwerthet werden.

"Oedicnemus crepitans wurde 1868 und 1809 bei Seihofen im Kanton Bern geschossen;

Ardea purpurea im November 1870 bei Aarau und am 26. Mai 1877 ein zweijdhriges # bei Illnauim
Kanton Zlrich erlegt.

Ardea nycticorax. In einem Zeitraum von zwanzig Jahren wurden dem Préparator Widmer in ZUrich nur
zwel Stick eingeliefert; das erste etwa 1850, das zweite, ein #, am 15. April 1870, von Maschwanden im
Kanton ZUrich auf dem Zuge geschossen.

Limosa melanura am 5. August? bei Wald im Kanton Zirich geschossen. Ob der Vogel dort gebritet hat?
Das Exemplar war jung.

Numenius tenuirostris im September 1878 bel Uster, ein zweiter bel Konstanz zur selben Zeit geschossen.

Phoeni copterus antiquorum 1864 auf dem Aargrien (Inseli) bei Bern gesehen; 1809 auf der Au bei
Hunzikon bei Bern gesehen.

Podicipes suberistatus Anfang Dezember 1878 bel Stéfa am ZUrichersee geschossen.” —

Ein Phalaropus hyperboreus wurde im Oktober 1854 bei Schwyz erlegt. — Mach, pugnax ist in einer
grossen Serie vertreten; doch kommt er jetzt viel sparsamer asin friiheren Jahren an den Zirichersee. Was mag
die Ursache sein? — Laras vidi-bundus war zu Schinz' Zeiten noch kein Ziricher Brutvogel; jetzt briitet sie am
oberen Teil des Sees. Die Einwanderung knipft sich an die kiinstliche Schwanenzucht, welche seit 14 Jahren
von Zlrichern zur Belebung des Sees unterhalten wird. Im Winter fressen die Mdven von den Tischen ihrer
grossen Verwandten und fangen begierig die Brocken, welche ihnen von den Briicken und vom Ufer aus
zugeworfen werden. Leider werden die Schwane abgeschafft werden, da unverstandige Fischer Klage erhoben
ob des ihnen vermeintlich durch die Schwane zugefiigten Schadens. Es wird von Interesse sein, zu konstatieren,
ob die Méven sich trotzdem halten werden. Serna hirundo dagegen briitet schon lange auf den Inseln am
Bielersee und Katzensee — nach Angabe von Herrn Professor Moesch. S minuta kommt sehr oft vor. Carbo
pygmaens ist am 25. Oktober 1850 bei Dietekon bei Zirich geschossen — eine Art, welche im Moesch'schen
Verzeichnis noch nicht angefihrt ist. — Sehr reich ist die Sammlung Madagaskar-V 6gel, mehr als 70 Arten!
Auch sdmtliche madagassi sche seltene Sauger finden sich mit alleiniger Ausnahme von Cryptoprocta ferox; wir
nennen nur: Galiclia elegant, olivacea, concolor, | iverra Schlegelii, Fossad' Aubentoni; die gesamten Halbaffen
Madagaskars etc. Einen ,, kurzen Bericht Uber die zoologische Sammlung in Zirich* gab Oberstudienrat
Professor Dr. von Krauss

In: Jahreshefte des Vereins fur vaterlandische Naturkunde in Wirttemberg'. 40. Jahrgang 1884. S.
303—305.

), in welchem auch der ornithologischen Sammlung gedacht ist. — Auch an dieser Stelle mochteich Herrn
Professor Dr. Moesch fiir sein ausserst freundliches Entgegenkommen nieinen verbindlichsten Dank
aussprechen.—

script
Hesiod.

Arn Mittag des 22. Mai fuhr ich von Zirich mit der Schweizer Nordostbahn nach Zug, von dort mit dem
Dampfboot Uber den schonen Zugersee nach Arth. Der Pilatus war in Wolken gehlllt, der Rigi lag in seiner
stolzen Grosse klar vor meinen Blicken. Von Arth schob die Lokomotive den Waggon bis Gohlau, der
berihmten Bergsturzstétte, dann weiter auf der Zahnradbahn jene weltbekannte Strecke den Rigi hinauf. Es
passt nicht in den Rahmen dieser Arbeit, jene firstliche Fahrt zu schildern mit dem Prachtblick auf die Mythen,
den Zuger- und Lowerzersee, steil hin an der j&h abfallenden Krabelwand, durch Tunnels und auf den kiihnsten
Briicken Uber die reissendsten Waldbache und Wasserlalle. Nur kurze Zeit war von oben jener Zaubergarten
sichtbar, die ganze Nord- und Ostschweiz mit der Menge von Seen und der Unzahl von Doérfern und Stadten.
Dann hillte Nebel und Gew6lk den ganzen Kulm in einen dichten Schleier. So hatte ich MUsse, den Rest des
Tages mit der Suche nach alpinen V 6geln zuzubringen. Der Alpenfliievogel (Accentor alpinus

In seinen Notes on the birds of the Upper Engadine (1bis 1886, S. 27 ff.) stellt H. Seebohm in einer
anziehenden Schilderung der Lebensart dieses Vogels es as eine von ihm entdeckte Neuigkeit hin, dass Acc.
alpinus hupfe und nicht laufe, indem Seebohm gleichzeitig den ,, writer gnoted by Naumann® (Buffon! Ois. V.



p. 15(i. Edit. de Deuxp. JX. p. 179) corrigiert. So leid es uns thut. knnen wir unserm geehrten Freund und
Gonner diesen Ruhm nicht lassen, da schon Springli (in Andreae's Briefen, Anhang zum 31. Briefe 1775, p.
203) deutlich sagt: ,, Sie tragen ihren Leib schon, bewegen im Hipfen 6fters den Schwanz, wie auch die Fllgel.“
Lev.

) war in mehreren Paaren nahe bei Rigi Staffel vertreten; Nester hatte er wohl noch nicht gebaut, da Uberall
noch unwirtliche Schneehaufen lagen. Das Thermometer zeigte um 7% h. p. m. + 7° R. bei eéinem
Barometerstande von 623 mm. Die Vogel flogen munter und wenig scheu nahe den kleinen Fichten, welche
Uber Station Kaltbad auf dem Rigi-Rotstock ihr Dasein fristen. Ein Paar Tannenhdher (Nuc. caryocatactes)
krachzte vergnuglich in einem etwas hoheren Bestéande. Sonst vernahm ich nichts besonderes I nteressantes —
eine sehr laute Singdrossel (Turd. musicus) liess thalwarts ihre repetierende Stimme erschallen, alsin den
Hotels schon Licht angeziindet war.

Am anderen Morgen fuhr ich Uber die anderen 10000 Zahne der Bahn nach Vitznau herab, ohne den
Sonnenaufgang genossen zu haben, da auch am 23. alles in dichten Nebel gehdllt lag. Auf der Station in
Vitznau liessich leider meinen guten Harzstock, einen Andreasberger, zuriick — weshalb dieses erwahnt
werden muss, wird der freundliche Leser bald sehen. Die .,Helvatia' trug mich nun tber die griinen Fluten des
Viorwal dstétterseos vorbel an Brunnen und der Tellskapelle neben der Axenstrasse und der etwas tiefer
liegenden Gotthardbahn nach FlUelen. Das Wetter war herrlich und die Temperatur gegen die winterliche Kélte
des Rigi geradezu driickend heiss. Sofort vom Dampfboot ging's zum Bahnhof, um mit dem Expresszuge auf
der grossartigsten aller Bahnen nach Géschenen zu jagen. Die von mir gewahlte Reisezeit war in jeder
Beziehung eine sehr gliickliche: wenig Reisende, keine zu grosse Hitze und vor allem: Wasser in allen Bachen
und FlUssen, welches namentlich in den oberitalienischen Gewassern zwei Monate spéter arg fehlt. Die Reuss
hatte hohen Wasserstand; tobend schoss das griinliche el skalte Gletscherwasser in dem engen Thal herab.
Nachdem wir um das Kirchdorf Wassen dreimal in Schraubenlinien uns emporgewunden hatten, so zwar, dass
man von der hdchsten Stelle der Bahn die Tunnels und Briicken in drel Etagen senkrecht unter sich sah, liefen
wir bald in die Station Goschenen ein, einen Steinwurf vor dem Mundloch des langsten aller Stollen, des
Gotthardtunnels. Durch eine gute Mahl zeit gestérkt, stieg ich nunmehr den Gebirgsstock hinan, vorerst liessich
vor meinen Augen den Zug in den Berg einfahren: ein marchenhafter Anblick, wenn man die schneebedeckten
Alpen in dem engen Thal ringsum bis zu den Wolken ansteigen sieht.

In der wilden Felsenschlucht der Schollenen merkte ich gar bald, dass meine Hoffnung, unterwegs einen
Ersatz fUr den eingebiissten Stock zu finden, trigerisch sei, denn keine Baume wuchsen auf den 6den
SteinklGften, kaum fanden kiimmerliches Moos und einige Flechten hier noch ihr Fortkommen. So ging's, in
Serpentinen in der nur durch das Gebrause der Reuss unterbrochenen Stille langsam den St. Gotthard hinan.
Vom Grat der Felsen lagen ab und zu wie ein langes Tuch zu Thale die Reste der hier allzuoft stirzenden
Lawinen, vor welchen die Strasse sogar durch Schutz-Gallerien bewahrt werden musste. Kurz hinter einem
Felsendurchlass gelangte ich an den imposantesten aller Wasserfélle, den der Reuss unter der Teufel sbriicke, an
jener Stelle, we einer der schauerlichsten Kampfe von 1799 stattgehabt. Wirkt schon die Scenerie, die tausend
Fuss hohen, kahlen, finsteren Felsenwénde, das enge Thal, der wilde Fluss in seinem jéhen, wohl hundert Fuss
tiefen Absturz, das donneréhnliche Getdse des Wassers, in hochst eigentiimlicher,’ ergreifender Weise auf den
Beschauer, so erfillt ihm vollends der Gedanke das Herz mit Schauern, dass sich in das Gebrill der Wellen das
Todesrdcheln von vielen Hunderten braver Streiter zu mischen scheint.—

Den Ernst bewahrt die Gegend; steiler und steiler streben die Felsen himmelan, sie engen sich ein zum sog.
Urnerloch. Hinter diesem Stollen breitet sich das Urnerthal aus vor den erstaunten Blicken des Wanderers;
alerdings kein freundliches Thal! Kahle, felsige Bergriesen, deren Gipfel ganz von Schnee bedeckt, fahle
graugrine Wiesen, kein Baum, Strauch, kein blihendes Getreidefeld — dasist die Landschaft, welche dieses
Thal bildet. Im Beginne desselben liegt Andermatt oder Ursern, ein &mlicher Ort, den wir schnell passieren
wollen. Zu unserer Freude vernehmen wir wieder Vogelgesang: ein Sperling (Passer domesticus

Diese Thatsache verdient besondere Beachtung, da 1869 Professor Moesch in seinem Tierreich der
Schweiz. S. 167 ausdrticklich bemerkt: haus-sperling sehr gemein, mit Ausnahme des Urserenthales und, wie er
mir freundlichst brieflich mitteilte, bis 1870 dem Ornithologen J. Nager in Andermatt aus jenem Thale noch
nicht bekannt war. Dasselbe erwahnt beilaufig V. Fatio in seiner Distribution vertic: dessylv.: en Suisse. In:
Bull, soc. ornith. suissc. tom. 1. 1865/66 S 42. Auch im Ober-Engadin, beim Maloja-Hotel vermissteihn H.
Sce-bohm. (1bis 1886, S. 26.) Auf das eigentiimliche Fehlen des Sperlings in einigen Harzorten werde ich
spater zurickkommen. [ Dagegen traf mein Vetter, der Land-gerichts-Director R. Grisebach zu Osnabrick, im
August d. J. auf der Hohe des Wormser Jochs, also in fast 2800 Meter Hohe, Sperlinge an. Lew]

) zwitscherte von einem Hausdache, ein Paar Hausschwalben (Hir urbica) fliegen tber die Strasse, hier
(1444 m) wohl nahe dem hdchsten Punkte ihrer verticalen Verbreitung. Auf den sehr feuchten Wiesen sangen
viele Wiesen- und Wasserpieper (Anthus pratensis et aquaticus), auf deren Nestsuche ich aus Zeitmangel leider
keinen Augenblick verwenden konnte. Langs der Steinbdschungen, welche die Fahrstrasse zur Rehalp und zum



Rhonegletscher hin begleitet, traf ich mehrere Paar Steinschmaétzer (Sar. oenanthe), welche lustig mit dem
Schwanze wippend und , Tschek' rufend ihre Weibchen beim Nestbau erlustigten. Wenigstens fand ich in den
Steinen zwei frische leere Nester, welche wohl bald belegt sein werden. Gradenwegs, ohne steigen zu brauchen,
wandelte ich in dem hier ganz flachen Reussthale weiter, links das Mutthorn und die Furka, rechts den
Butzberg — alle diese Schneeriesen prachtvoll beleuchtet, vom reinsten Blau Gberdeckt. So kam ich bald nach
Hospenthal, von we aus der eigentliche Gotthard-Aufstieg beginnen sollte. Durch eine gute Tasse Kaffee und
ein kréftiges Stiick Brod gestérkt, begann ich genau um 4 Uhr die Gotthardstrasse hinanzusteigen. Gleich ober
Hospenthal begegnete mir ein wildaussehender Bursche, der sich a's Fuhrer (12 Franken, nur fir den Anstieg!)
anbot; ich verzichtete. , Sliegt ne Viertel schtund héher schon Schnee! Gestern bin i mit drel Herren obe
gewese, habe 4%2 Schtund gebraucht!” rief mir der Geselle nach. Alsich nach einer halben Stunde sehr ristigen
Wanderns an den ersten Schnee auf der Chaussee kam, merkte ich, dass mich der Kerl angel ogen hatte. Schon
nach zehn Minuten Kletterns sieht man von dem ganzen Ursemer Thal nichts mehr. Eine dem Schollenen -
Thale ahnliche, hthere, imposantere jahe Felsenschlucht steigt die Gotthardstrasse hinan. Wohin der Blick
schweift, liegt in langen Fetzen der Lawinen-schnee die Felsen herab. Unten in der Thalsohle rast die Reuss
dahin. Vier Uhr dreissig Minuten kam ich an die erste Stelle, we von rechts oben eine Lawine gestirzt war, die
breite Gotthardstrasse Uberschittet hatte und vom Felsengipfel bis zur Reuss eine lange schrége Schneefléche
bildete. Wenn auch nicht auf eine solche Tour eingerichtet, — ich trug Stiefeletten, kein Unterzeug, keinen
Uberzieher, keinen Stock — so wollte ich doch nimmer zuriick: galt diese Tour, die bei glanzendem Wetter
begann, doch der Beobachtung des Alpenschneehuhns (Lagopus alpinus Nils), einer sehr stolzen Art, welche
schon einen Kampf verlangte und auch — wert war. — Dieser erste, Schneesturz', wie ich die geschilderte
Wegsperre nennen will, war nicht so steil, dass ich nicht, den gestrigen frischen Fussspuren folgend, gerade
aufgerichtet hétte gehen kénnen. Nach etwa 30 Schritten hatte ich wieder festen Boden unter den Flssen. Keine
zehn Minuten weiter wiederholte sich dasselbe Schauspiel, diesesmal war der Schneesturz breiter.

Auf der gesammten Gotthardstrasse, sowohl nach der Schweizer, wie nach der Italienischen Seite hin, sind
dem Thale zu in Abstanden von drei Schritten kleine, etwa einen halben Meter hohe Steinsockel eingel assen.
Sie stehen an der Kante elner gemauerten Bristung, welche, je nachdem der betreffende Bergesabhang steiler
oder flacher ist, bald 20—30 Fuss tief abfallt, bald sich zu nur einem Meter oder noch weniger erhebt. Bei den
folgenden Schneesttirmen war es mir hie und da méglich, zwischen den Sockeln und der Bristung, auf einem
schmalen Saumpfade also, zu gehen und die Kletterei auf dem Schnee, welche meine drei Vorganger Tags
zuvor ausgefhrt, zu vermeiden. In der Zwischenzeit war der Schnee weiter geschmolzen, auch hatte die
abstiirzende Schneemasse in den Sockeln einen Widerstand gefunden, welcher sich in dem Bristungsabfall
fortsetzte, so dass der durch die Sockel zertrennte Schnee eher den warmen Sonnenstrahlen hatte weichen
mussen, andererseits hart an den Bristungen herab sich schmale fussbreite Spalten bis auf den Boden hinab
gebildet hatten. — Bei einer Knickung des Thaies nahm das Landschaftsbild einen weit winterlicheren
Charakter an: wahrend vordem nur in grésseren Abstéanden Schneestiirze auf der gegentiberliegenden (rechten)
Seite der Reuss, wie auf der von mir begangenen linken Seite stattgefunden hatten, waren in diesen héher
gelegenen Partien altberall die Lawinen gefallen, ja hatten die Reuss so vollstéandig Gberdeckt, dass nur ab und
zu der rasend stiirzende Fluss durch seine Ueberwolbung hindurchblickte, an Stellen, we durch einen Wirbel
oder Strudel der Schnee unterwihlt war. Haufiger und haufiger musste ich Gber den Schnee klettern, denn das
Gehen allein gendgte nicht immer. War der Absturz zu steil, so legte ich mich mit dem Kérper ganz nach rechts
Uber und stiess mit den gespreizten Fingern der rechten Hand in den ziemlich weichen Schnee. Naturlich war es
unangenehm, wohl eine Stunde lang den Kérper immer so einseitig zu bewegen, dabei Gluthitze im Gesicht,
eiskalte Flsse. Somit war ich ganz damit einverstanden, als auf einmal die bislang doch noch ab und zu
erblickte Gotthardstrasse vallig in und unter dem Schnee verschwand, die Sockel desgleichen, und die Spur
meiner Vorderméanner geradeaus auf das langsam ansteigende Schneefeld Uberging. Von der Reuss war gar
nichts mehr zu sehen; ja kaum konnte ich von dem durch den Schnee gedampften Rauschen noch etwas horen!
Nach meiner Berechnung musste ich in nicht allzu langer Zeit auf dem Hospiz anlangen. — Bisher war das
Wetter herrlich gewesen, alein ich kam jetzt in die Region, we fast immer Wolken lagern und Nebel herrschen.
Unbestimmter wurde die Aussicht vorwarts, aber we mdglich bei einbrechender Dunkelheit zurtick Uber die
Schneestiirze zu kraxeln, daran dachte ich gar nicht — Ich bemerke ausdriicklich, dass ich trotz angespanntester
Aufmerksamkeit auch nicht einen Ton eines Vogels seit Andermatt vernommen hatte! Anstattdessen kamichin
Balde auf einen offenbaren (Tainswechsel; typische Losung, zwei Schritte von meiner Spur entfernt, beseitigte
jeden Zweifel! — Daich stark in Transpiration geraten war, band ich das Taschentuch um den Strohhut zum
trocknen; alsich es nach einiger Zeit herabnehmen wollte, war es fort. Sollte ich umkehren? Gewiss, denn die
M o6nche des Hospi zes konnten es mit Hulfe ihrer berihmten Hunde finden und vergeblich nach einem
Nichtverimglickten suchen! Einige Zeit war ich unschlissig, allein der Blick auf die Uhr und die immer
wachsenden Nebel bestimmten mich weiterzugehen — ich konnte es den Mdnchen ja bald erzahlen!

Aus dein Grau und Weiss blickte ein dunklerer Punkt auf — ah das Hospiz! dachteich, bestandigin



Gedanken eine famose lateinische Kintrittsrede fir die Ménche eintibend. Das Perspektiv Uberzeugte mich
jedoch, dass zwei oder drei grosse Felsbldcke das vermeintliche Hospiz seien. Die Spur, der ich wie Pfadfinder
mit peinlichster Angstlichkeit folgte, fiihrte darauf zu. Schon uiberlegte ich, wieich mich davor sichern sollte,
von den ziemlich ausgedehnten Felsen aus, die Fortsetzung des,,Weges* 1 nicht findend, wie so manche
Reisende vor mir, auf der gekommenen Spur umzukehren und vermeintlich weiterzugehen, alsich, gerade bei,
dem Felsen angelangt, mit dem einen Fusse in den weichen Schnee am Stein, mit dem andern auf denselben
trat. Ratsch, riss mein ohnehin strapaziertes Beinkleid von oben bis unten entzwei. Mit einiger Mhe kraspelte
ich aus der Spalte auf den Felsen, legte mein grosses Fernrohr an der Stelle nieder, we ich angetreten — um
mich gegen die eben erwahnte Gefahr und Irrtum zu schiitzen — und suchte, auf eéinem Beine bel jedem
Windstoss nackt, die Fortsetzung der Spur. Vom zweiten Felsen aus fand ich sie schnell, deponierte hier mein
kleines Perspektiv, lief vom Anstieg zurlick und setzte dann munter den Weg tber den Schnee fort. Alles
Sichtbare weiss, alles Schnee, Schnee, Schnee! Der Horizont in Nebel gehllt. Kein Ton. Leichenstill. Da horte
ich auf einmal, nach der langen Ruhe fur die Ohren, selbst erschreckend, ein wunderliches, tiefes Schnarchen
rechts von mir im Nebel. Wie angewurzelt hielt ich. Kuorr, Kuorr — tonte es jetzt auch links. War es ein
tlickischer Berggeist! Nur einen Sekundenteil hatte die milde Fantasie die Herrschaft — dann kam der
nuchterne Verstand an die Reihe und sagte: Am Ziel der Wiinsche, dieses sind Alpenschneehihner." Vielemale
wiederholten die Tiere den so htchst eigenartigen Ton, den ich am besten mit jenem Gerdusch vergleichen
kann, welches entsteht, wenn man gleichzeitig das Wort Kuorr (einsilbig) spricht und dabei schnarchend die
Luft ausathmet. Nattrlich machte ich Halt; markirte genau den Platz, we ich stand (um nicht die Spur zu
verlieren!) und durchbohrte mit bewaffnetem Auge den Nebel — vergeblich, zu fern waren die geliebten
Tetraonen und zu dicht der Nebel! Also weiter! Ich gelangte noch an eine Stelle, woselbst die Reuss sichtbar
wurde, einen greulichen Strudel bildend, durch welchen die Uberlagernde Schneemasse zerstért war. Nur einige
Quadratmeter gross war das Loch im Schnee. Da schimmerte wieder etwas Graues, Unbestimmtes am Horizont
auf. Das Hospiz? Ach nein, eswar eine sog. Cantoniera, ein vollstandig eingeschneites Haus, dessen Dach
zerbrochen, dessen Thir vom Schnee eingedriickt, und auf dessen leerer Diele ein hoher Turm Schnee lag. Ein
seltsamer Anblick! Nach einem ziemlich steilen Aufstieg auf eine kleine Anhohe sah ich in der Abdachung vor
mir eine Briicke, eswar die letzte der Reussbriicken, die neunte, die Rodontbriicke, unter welcher sogar der
Schnee den Fluss Uberdachte. Vom Wasser war nichts zu sehen noch zu héren! Alsich, angstlich, meine
Vorganger mochten Uber die Reuss hinweggegangen sein, der Briicke zusteuerte, sah und horte ich gleichzeitig
ein paar fidele Schneefinken (Fringilla nivalis L) welche zu einem Felsblock flogen und sich hier setzten. In
einer eisigen Gegend ohne jedes Griin, we nur Schnee — was in aller Welt thun hier diese sonderbaren V 6gel ?
Sie blieben liebenswirdiger Weise solange sitzen, dass ich sie mir gut ansehen konnte, an einer fir mich
besonders angenehmen Stelle, mit dem festen Boden der Briicke unter meinen nassen Flssen. — Nach meinem
Badecker hatte ich jetzt noch 25 Minuten bis zum Hospiz. In der That passirte ich bald die zweite Cantoniera,
in deren Nahe wiederum Schneehiihner riefen. Ich glaube sogar, eines gesehen zu haben, doch war mir bei dem
Nebel nicht méglich, mich meiner Sache zu vergewissern. Und damals riskierte ich noch nicht, weiter als flnf
Schritte meine Spur zu verlassen, um auf der Schneefléche den rétsel haften Tieren und Tonen nachzugehen.
Von Minute zu Minute erwartete ich einem der M énche zu begegnen; sie mussten doch wohl eine
Abend-Ronde machen? Aha, dawar die Fahrte eines grossen Hundes. Gewiss so ein menschenrettender
Bernhardiner! Ruhen wollte ich nicht; wozu auch, hatte ich doch die Spur! Der Nebel wurde dicker und dicker.
Sehr unbestimmt erschienen graue Korper vor mir; sie nahmen Gestalt an: Hauser! Das Hospiz! Jain der That:
ein verschlossenes, unbewohntes Haus zunéchst: Hotel du Mont Prosa, bis zum Hochparterre eingeschneit.
Daneben ein finsteres Haus, dessen Thir halb offen. Ich trat ein 6¥4 Uhr und stieg die Treppe hinauf, da unten
Stallung zu sein schien. In einem disteren Gemache trat mir ein Italiener entgegen. ,,Binich hier im Hospiz?
fragte ich auf franzbsisch. ,, Wo sind die Ménche?' — — Ich erfuhr, dass seit der Er6ffnung der Gotthardbahn
und des grossen Tunnels der Canton Tessin das Hospiz eingezogen habe, keine Ménche oben seien und er, der
Italiener, zur Aufnahme von meteorol ogischen Beobachtungen dort stationiert sei. Das sind die Folgen, wenn
man mit einer alten Auflage von Badecker reist!! Meine erste Bitte war natirlich, meinen betrachtlichen
Kleiddefekt zu ndhen, welcher der freundliche Mann auch bald, wenn auch ohne Kunst, nachkam. Sodann trank
ich ein Quart roten italienischen Wein und fragte nach dem Abstieg nach Airolo. Hiertiber erhielt ich nur
durftige Auskunft, ich mdchte vorlaufig der Telegraphenleitung folgen, spater immer im Thal der Tremola,
dann des Ticino bleiben. Eile war nétig, wollte ich den Abendzug nach Italien zu noch erreichen. In 1% Stunde
gedachte ich unten zu sein. —

Punkt Y27 Uhr trat ich den Abstieg an. Die Telegraphenstangen waren gute Wegweiser; die Spur eines
Menschen, der heraufgekommen war, bot weitere Sicherheit. Aber kaum war ich 10 Minuten Gber den Schnee
gelaufen,” a's die Telegraphenstangen verschwanden — die Leitung mag vom Schnee begraben sein oder
unterirdisch oder wenigstens unter dem Schnee weitergehen — und die Spur scharf rechts einem Thale zu bog.
Allein der Unsdlige, dessen Stapfen ich folgte, war offenbar sehr des Weges unkundig gewesen, denn bald lief



die Spur eine Anhohe hinan, bald dieselbe wieder herab, bald vorwaérts, bald riickwérts. So bedauerte ich nicht,
dass sie gar bald sich ganz im Schnee, vom Schnee tUiberweht, verlor, sah ich doch die steilen

Schneefel senwénde vor mir, in denen die Gotthardstrasse laufen musste, in deren tiefster Tiefe die Tremola, ein
reissender Gletscherbach, fliessen musste. So lief ich flink und langst mutig geworden, zu laufen auf Schnee,
we vordem, soweit sichtbar, kein Menschenfuss gewandelt, die Abhange schrég herab, stets hoffend, bald die
erwinschten Sockel der Strasse zu erblicken. Ja, ja, dawaren sie. Nur frisch darauf zu. Ich erreichte die Strasse:
alsich aber meinen Fuss auf sie setzte, ergriff mich ein Schaudern; eiskalt lief es mir den Riicken hinunter.
Soeben mit den letzten Sétzen war ich auf dem Schnee Uber die Tremola gesprungen, welche gerade an der
Stelle, we die Strasse freilag, von dieser Uberschritten wurde! Nur auf wenige Schritte war die Strasse frel.
Alles von Schnee bedeckt. Der Nebel hatte sich Gott sei Dank etwas verzogen, so dass ich wieder blauen
Himmel und eine gute Strecke vor mir her die Situation Ubersehen konnte. —

DasVal Tremolaist ein sehr enges Thal mit himmelanstrebenden jahen Felsen jederseits, natlrlich alles
schneebedeckt. In der Tiefe der Tremola, unsichtbar, unhorbar, ganz von hohlen Schneegewdlben tberdacht.
Ich ging jezt , links*, das heisst rechts hatte ich die Thalsohle und linker Hand die Bergwand. Die letztere war
recht steil, so dassich nicht mit Gehen auskam, sondern minutenlang mit der linken Hand in den Schnee
stechen musste, um eine welitere Stiitze zu gewinnen. Immer noch nichts von der Gotthardstrasse
wiederzusehen! Immer steiler wird die Wand. Ich konnte nicht mehr in der bisherigen Weise mit Hand und
Fuss gehen. Nein, ich musste mich umdrehen, so dass ich, mit dem Gesicht dem Schnee zugekehrt, mit den
beiden Fuss-spitzen in den Schnee einstiess und so seitwarts kriechend auf allen Vieren mich langsam
weiterbewegte. Die beiden Ferngléser hatte ich jederseits auf einer Schulter, die Riemen Uber dem Ricken
durcheinander geschrankt. Auf hundert Génge sah ich einen Felsen hervorragen. Dawaollte ich ausruhen. Ristig
weiter. Einen Augenblick musste ich halten, daich einen heftigen Wadenkrampf infolge des ungewohnten
muskel anstrengenden Gehens bekam. Weiter, weiter. Da habe ich den Felsen. Gottlob. Ich krieche hinein
zwischen zwei Stiicke und klammere mich fest. Es brockelt, der Stein hat keine Festigkeit.

»Die Steinart ist so weich und mirbe, dass man sie mit den Fingern von den Felsen abbléttern und zu Staub
zerreiben kann“ Andreael. c. S. 107

) Aber ich kann doch sicher etwas niederkauern, in das abtropfende Wasser mich setzen, um mich
umzusehen. Allerdings macht das Thal Tremola hier eine kleine Drehung. Aber nichtsist von der Strasse zu
sehen; gar nichts. Doch zweihundert Schritte weiter ist wieder ein Fels, vielleicht sehe ich dort etwas? Viele
hundert Fuss geht die schrége glatte Lawinenschneewand Uber mir bisin die wolken- verhillten Felsgipfel der
Bergriesen; viele hundert Fuss geht die schrége glatte Lawinenschneewand unter mir bis zu der
schneeverhillten reissenden Tremolaim Thale! Ich muss weiter! Steiler und steller ward die Wand; erschopft
musste ich haufiger pausieren; da giebt links unter dem Fusse der Schnee etwas nach, ich trete fester hinein; da
brockelt rechts unter der Hand der Schnee fort.; die blutliberstromte Hand bohrt sich tiefer in das Eis. Weiter,
weiter. Ein heftiges Zittern Uberkommt die Glieder, besonders die Flisse. Wieder giebt der Schnee nach, links
oben, unten rechts. Ich verliere den Halt. Mit letzter Kraft reisse ich mich herum. Liege auf dem Ricken. Sause
das Thal hinab. Ein lautes Hilf Gott" durchdréhnt die Schlucht. Im Hinabrutsch passierte ich einen Stein, die
Hand packt unwillkirlich danach. Durch den Anprall in's Rollen versetzt, fliegt er, schneller alsich, vor mir in
die schrége Flache hinab. Horen und Sehen vergeht mir. , Hilf Gott* ertont es zum zweiten Male gellend. Und
nun bedenke, der Du dieses liesest, dass ich 100mal schneller hinabflog, als Du oder irgend sonst wer dieses zu
lesenim stande sind. . . .

Wie durch ein Wunder hemmten die Absétze meiner Stiefel, welche ich, wie der Reiter dem Rosse, dem
Schnee in die Weichen presste, die tolle Fahrt. Ich rutschte langsamer, ich hielt. — Zehn Schritt vor mir war die
Thalsohle, in welcher die Tremola grollend ihre Wasser rollte. Der Stein lag ein wenig eingesunken auf der
Decke. Warum flog ich nicht so weit? — Ware ich auf den Hohl-wall, der den Gletscherbach Uberwolbte,
geflogen, so hétte unter dem durch die enorme Geschwindigkeit sehr verstérkten Anpralle gewiss das morsche
Schneedach nachgegeben, ich wéare von der Tremola fortgerissen — unter dem Schnee und in dem eisigen
Wasser gleichzeitig erfroren, erstickt und ertrunken.... Gottlob athmete ich, fuhlte, einem sonderbaren Geftihle
folgend, zuerst nach den beiden Perspektiven (deren eines nicht mein eigen), nach Uhr, Portemonnaie — alles
in Ordnung, auch der Hut auf dem Kopfe. Dann blickte ich nach oben. Mehrere hundert Fuss sicherlich
oberhalb sah ich den Felsen, bei dem und in dem ich soeben gerastet! —

Durch diese wunderbare wilde und doch sanfte Thalfahrt war ich dorthin gelangt, wohin ich musste, in die
Tiefe des Thaies Tremola. Munter forderte ich meine Schritte, sicher Gber den Schnee dahinschreitend. Nun
kreuzte ich bald die Gotthardstrasse, die darauf wieder fir langere Zeit verschwand. Noch eine kleinere Gefahr
war zu bestehen. Alsich die Strasse nach manchem kiihnen Schneelauf wieder erreicht hatte, musste ich, um
weiter zu kommen, Uber die Bristung derselben auf den durch die oben geschilderte Spalte getrennten,
gegenliberliegenden Schnee springen. Jedoch war die Entfernung reichlich, und der Schnee an der Stelle, we er
an die Spalte grenzt, leicht begreiflicherweise unsicher. Ich nahm einen Anlauf, so kraftig ich konnte, und warf



mich langelangs mit dem Kopfe moglichst weit nach vorne auf das andere ,, Ufer." Es gelang; unter den Fiissen
brockelte der Schnee ab — den Korper hielt der Schneel —

In der Verlangerung des Val Tremola, weit, weithin sah ich hier einen ausgedehnten See, tiefblau und
ahnlich aussehend wie der Zuger See vom Rigi aus; alsich einem gegendkundigen Franzosen davon spéater
erzahlte, behauptete er, ich hétte auf eigenartig beleuchtete Wolken herabgeblickt, ein See sei dort nicht zu
sehen. Endlich erreichte ich ein langeres schneefreies Stiick der Gotthardstrasse, gelangte nunmehr in das Thal
des Tessin und passierte bald die fir mich erste Cantoniera,, di val Tremola“ (nach Bédecker: dritte, so waren
No. 1 und 2 wohl unter dem Schnee begraben!). Das Tessinthal fuhrt den unheilkiindenden Namen Volle
Leventina (Lawinenthal) und rechtfertigt ihn in der That Denn an den steilen Felsen und Bergesabhangen lagern
Uberall die machtigen Schneestiirze, Reste der hier gefallenen Lawinen, bisweilen mit Steinen, Schutt und
Gerdll untermengt. Noch eine gefahrliche Kletterpartie Uber elnen solchen Schneesturz und ich hatte weithin,
von unbedeutenden Schneeféllen abgesehen, die in sehr zahlreichen Schlangenwindungen absteigende
Gotthardstrasse vor mir, welche ich ristigen Schrittes abwarts verfolgte. — Fir die Instandhaltung und
Schneereinigung dieser Gotthardstrasse

Geschichtliches Uber die Gotthardstrasse enthélt in sehr angenehmer Form Buddeus, Schweizerland. 2.
Teil, S. 302 ff. Leipzig 1853.

) hat vor Bau des grossen Tunnels der Canton Tessin ein jahrliche Ausgabe von 30—35000 Franken
gehabt; esist sehr leicht begreiflich, dass man jetzt den stolzen Bau ganz verfallen |asst; wandeln doch nur sehr
wenige jetzt noch Uber den Bergriesen, we es so usserst bequem ist, im comfortabeln Salonwagen, auf weiche
Polster gestreckt, im Munde die duftige Havannah zur Abwehr gegen die schlechte L uft, welche trotz
Patentschlusses aus dem Tunnel ins Coupee dringt, in nicht ganz 20 Minuten die unterirdische Strecke von last
15000 Metern zuriickzulegen! — Den heftigen Durst unterwegs stillte ich mit dem késtlich-reinen Hoch-
gebirgsschnee; dieses sowohl wie tberhaupt die ganze Tour ist mir ausgezeichnet bekommen! Ornithologisches
horte und sah ich auf dem Abstieg absolut nichts. Abends 10 Uhr 25 Minuten langteich in Airolo im Hotel an.

Man wird diese Exeursion jedenfalls gewagt nennen; doch bitte ich zu beriicksichtigen, dass keine Silbe
von den Schnee-massen in meinem Badecker (Aullage 15)

[Auchi. d. neuest. 22. Aufl. (1887) figuriert immer noch das Hospiz! Lov.]

) stand und dass ich, einmal oben, mit grosserer Gefahr den Riickweg als den Weitermarsch unternommen
haben wirde. Keinen Moment bedauerte ich unterwegs, alein zu sein: zwel hétten sich nach der gedankenlos
angenommenen Tradition aneinander gebunden und zweifellos wéren zwel bel dem Bergsturz nicht im
Gleichgewicht geblieben, sondern kopfiber in die Tremola gestirzt. Ob mir ein ,, Alpenstock® — ohne Griff,
eine ungewohnte Stitze fur den Flach- lander — und ,, Alpenstiefel” genitzt hétten, ist mir sehr zweifelhaft. —
Wie dem auch sei, der dreiundzwanzigste Mai Eintausend-achthundertachtundachtzig wird stets zu meinen
interessantesten Erinnerungen gehtren! —

V.

Nach einer kostlichen Nacht fuhr ich morgens 5 Uhr welter im Tessinthal Uber Bellinzona, schon inmitten
von Kastanienwal dern, Maulbeer- und Feigenbaumen, auf der immer prachtigen Gotthardbahn nach Lugano,
Uber den Luganer See, vorbei an den imposanten Bergriesen Monte Generoso und Monte San Salvatore, weiter
nach Como. Hier ging ich sogleich an Bord und fuhr tGber den schmalen schonen See, liess das beriihmte
Bellagio rechts liegen und stieg in Mennaggio an Land. Voge traf ich auf dem Comersee nicht. Eine
tramwayartige schmal spurige Eisenbahn flhrt die Passagiere in Kilrze nach Porlezza, Endstation des
Luganersee. Dieser See tragt einen sehr ernsten Charakter, hoch steigen die dunkel belaubten Berge aus den
dunkeln Fluten an, wenige Ortschaften finden Platz an dem schmalen Gestade. Der Comersee hingegen ist viel
freundlicher, von hunderten von Villen umkrénzt, deren auch auf den einzelnen Bergen eine Menge zerstreut
liegen. Auf der Fahrt nach Lugano hatte ich das besondere Glick, eine weitere, fir mich neue Alpenspecies
sicher beobachten zu kénnen: den Steinadler (Aquila fulva). Ein altes rostbraunes Exemplar schwebte in
maj estatischem Fluge Uber dem See, in herrlichen grossen Schraubenlinien spielend. Einmal umpflog er in
einer solchen Kurve den ganzen Gebirgsstock des Salvadore, des ,, Rigis Oberitaliens.” Wohl eine gute halbe
Stunde tummelte er sich in der Luft bald tGiber den Bergen, bald Uber dem See; dann flog er geradlinig den
Alpen zu. — Unser Schiff hatte inzwischen Lugano angelaufen und fuhr nunmehr um den mehrgenannten
Monte San Salvadore in den ndrdlichen taschenartigen Teil des Sees, an dessen Ende in Pontetresa, einer
kleinen italienischen Stadt, die Reisenden von Bord sogleich zur Bahn tbergehen, um dem Lago Maggiore
zuzueilen. Die kleine Eisenbahn bis Luino ist von einer Gberraschenden Schonheit: sie folgt der wilden Tresa,
einem kleinen verwegenen Gebirgsbach, der sich den Weg durch kastanienbewachsene Hiigel und Vorberge
bahnt. Eigentimlich wirkt das matte Grau der zahlreichen Olivenbaume auf den dieses Anblicks Ungewohnten.



Nur die Bahn, keine Strasse daneben, lauft in dem engen Thal, welches eine Gebirgslandschaft en miniature
darstellt. Von Luino fuhr ich allsogleich mit dem Dampfer Uber den Lago Maggiore, vorbei an reich mit reifen
Orangen beladenen Spaliers. Wunderbar weich wehte ein echt italienischer Wind, obwohl der Abend schon
weit vorgeschritten war. Lichter erglanzten auf den seligen Inseln des Grafen Borromeo. Nachtigallengesang
ertonte von dort und von den Ufern. Um 9% Uhr landete ich in Pallanza. In den Arcaden, dem Strande nahe,
spielten zwei Italienerinnen auf Violinen das Finale einer Verdi'schen Oper, ein alter Mann accompagnierte auf
der Zither. Ringsum standen in drei Reihen eine bunte Menge V olkes, nichts thuend, den wonnevollen Ténen
lauschend: eine italienische Nacht! —

Der 25. Mai war ein besonders feierlicher prachtiger Tag. Azurblau leuchtete der Himmel, azurblau lag der
schone See da. An dem seichten Gestade schaukelten Gondeln mit schneewei ssen L einendéchern — das war
der erste Blick, den ich vom Balkon meines Zimmers in der Friihe genoss. Baldigst setzteich mich in eine
Gondel und fuhr, von einem Vollblut-1taliener gerudert, hintiber zu den borroméischen Inseln. Der Mann
konnte glicklicherweise franzésisch, so brachte ich doch einiges Uber die Ornis der Gegend aus ihm heraus. Er
erzdhite mir, im Herbste sei der See von vielen verschiedenen Enten besucht, welche die Fischer mit sehr
grossen Flinten, in einem Boote einzeln liegend, en masse schdssen (also ganz al'anglais!). Mdven (Lar.
ridibundus) briteten am See nicht sehr zahlreich, daihre Eier gegessen wirden. Dass es sich nur um die
Lachmdve handelte, ging deutlich aus der charakterisierenden Bemerkung meines Gondoliere hervor, sie hétten
im Sommer schwarze, im Winter weisse Kdpfe. Alswir soeben die Isola S. Giovanni passiert hatten, flog eine
Sturm-rnéve (Lar. canus),

[Ich hétte L. Audouini Payr erwartet, indess war kein Zweifel, dassich die sehr oft friher an der Ost- und
Nordsse beobachtete Sturmmaove, welche Haumr fir den fago maggiore schon nachgewiesen hftt, vor mir hatte.
Lev]

) einen Flintenschuss vor dem Kahne her. — Bald landeten wir an der stidlichen Insel Isolabella, einem
Juwel, auf dem Palmen, Orangen, Lorbeern, Magnolien, Gedern vom Libanon, nordamerikanische Korkeichen,
Uppigster Epheu, Oleander und viele andere stidliche Pflanzen in tropischer Pracht im Freien gedeihen. Eine
Unmenge Eidechsen (Lac, agilis) belebte die Terrassen und Grotten. Schildkréten krochen trége - Uber den
Rasen dahin. Ein mannigfaltiges V ogelconcert erfreute mich, der ich flrchtete, in dem vielgetadelten Italien
Uberhaupt keine Cantatores zu finden. Mehrere Nachtigallen (Liiscinia vera) und Singdrosseln (Tnrd. musicas),
ein Laubsanger (Phyll. trochilus) und zahlreiche Spatzen (leider nicht Passer italiae, sondern domesticus)
stellten die Frohlichkeit dar; ein Paar Turteltauben (Turtur risorius)

(Diese Art und nicht auritus! Sie lebt ganz verwildert auf der Insel, wie auch Herr Oberamtmann Nehrkorn
einige Zeit nach meinem Besuch feststellen konnte. Lev.]

) gurrten melancholisch; phlegmatisch rief ein Kuckuck (Cuc. cantorus) aus einer Magnolie, wahrend ein
Puter zornig drein-kollerte. Auf Isola Maclre traf ich dieselben Arten noch reichhaltiger an, auch Er. rubecida,
Hyp. icterina, Sylvia hortensis, welch letztere Ubrigens Isola bella auch belebte. Ein Paar Goldfasanen und
mehrere Paare halbverwilderte Jagdfasanen (Phasianus pictus et colchicus) liefen in dem dichten Unterholz
umher. Nachdem ich die Wunder der Inseln alle geschaut, gondelte ich langsam um die Isoladel Pescatori gen
Pallanza zuriick. — Am Nachmittage genoss ich die herrliche Fahrt auf dem Lac majenr zum zweiten Male.
Bald entschwand die Simplonstrasse mit ihren schneebedeckten Bergriesen den Blicken; die lieblichsten
Landschaften wechselten schnell Alle Gelénde waren reich mit goldgelben reifen Orangen geschmiickt, welche
stellenweise an Grisse unsere stérksten Apfelsinen tbertrafen. — VVon Locarno, der Vaterstadt jenes beriihmten
» Bettelweibs’, genoss ich aus der Hohe der Madonna del sasso noch einmal einen Totalblick Uber den Lago
Maggiore, indess die Sonne zur Ruste ging und die Schneegipfel der Alpeninrosiges Licht hillte. Nicht
programmmassig blieb ich in Locarno bis Abends ¥29 Uhr, daich mich, durch die Aussage eines Herrn
verfihrt, nach Romischer Zeit anstatt nach Berner zum Bahnhof aufmachte und den Nachmittagszug verpasste
(Bern ist Rom um 20 Minuten voran). So musste ich, um keinen Tag zu verlieren, die Nacht durch mit einen
Express die Gotthardbahn zurtickfahren, — durch den Gotthard dieses Mal! — um in Altorf um 4 Uhr Morgens
den Train zu verlassen und mich gen Fluelen zu wenden. In Altorf spektakelten die Végel schon munter,
soeben bei Morgengrauen und schoner Alpenbeleuchtung. Doch war keine interessante Speeles darunter. Von
Fluelen wandelte ich auf der Axenstrasse eine Strecke weit, wurde aber bald durch einen leichten Regen zurtick
zum Boote getrieben, auf welchem ich in recht empfindlich kihler Luft Gber den Lac de quatre cantons nach
Luzern dampfte.

Nach Ublicher Besichtigung der Merkwrdigkeiten schienderte ich zu dem kleinen zool ogischen Cabinet
des Praparators S. Stauffer in unmittelbarer Nahe des ,,Léwen* und des Gletschergarten. In einem gut
belichteten Raume stehen, zum Teil malerisch angeordnet und meist gut gestopft und erhalten, eine Anzahl von
charakteristischen Alpentieren, von denen uns zundchst die Vogel interessieren. Mit Ausnahme einiger
Jagdfalken (Falc. gyrfalco) ist das Habitat sammitlicher Stlicke die Schweiz Ein prachtiger alter Lammergeier
(Gyp. barbatus), nach Angabe Girtanners (l. c) ein # nach dem Katalog des Besitzers ein # neben einem



jungeren #, beide aus dem Canton Graubiinden, 1859 und 1861 geschossen, fallen sofort in die Augen. Strix
passerina mit fllggen Jungen, und &. giu aus der Umgegend der Stadt, verdienen Beachtung. Das erste von
Vogel beschriebene Nest von Nuc. caryocatactes, dem so viel Staub aufwirbelnden Tannenhaher, mit einem
Jungen (leider auch im Nestkleide, nicht in Volldunen) aus dem Schéchenthal im Canton Uri, ist von Stauffer
gefunden und wird als kostbares Heiligtum in seinem Cabinet aufbewahrt. Ein interessantes Nest von Pyrrhoc.
alpinus zeigte mir Strauffer. Er hat es auf einer gefahrvollen Expedition vor 20, 30 Jahren vom Pilatus geholt.
Sechs Mann hielten das Tau, an dem St. in eine enge Fel senschlucht herabgel assen wurde. Unten angekommen,
sah sich St. vor einer abfallenden Felsenspalte, in welche er mit Hilfe einer schnell beschafften kleinen Leiter
gelangte. Auf dem freien Boden dieser stand, ein selbststéandiger, nicht angelehnter kleiner Hochbau auf dem
Gestein, das Nest mit dem vollen Gelege. Angstlich kréchzten die Alten in der Luft wahrend der Entnahme
ihrer Brut. Das Nest selbst oder besser die innerste Portion desselben hédlt noch 3/.t Fuss im Durchmesser; es
besteht aus einer homogenen Masse rotbraunen Bastes, ganz so wie es Girtanner (1. c. p. 293) beschreibt.
Stauffer hat manchem seltenen Schweizervogel in die Wochenstube geschaut, wortiber die jungen Mauerlaufer
(Tick, muraria) und Alpensegler (Cyp. melba) u. a. Zeugnis ablegen. Eine Menge Sumpf- und Schwimmvogel
ist auf dem Vierwaldstatter und anderen Schwelzer Seen erbeutet, unter welchen jedoch keine Species sich
befand, die Prof. Moesch in seiner citierten Avifauna nicht anfihrte. — Dem Besucher wird ein Verzeichnis der
Sammlung in die Hand gedriickt, welches haarstraubend von Druck- und andern Fehlern wimmelt. Der
freundliche Besitzer wirde den Wert seiner hiilbschen Sammlung, welcher jeder des Wegs ziehende
Ornithologe einen Besuch abstatten wird, wesentlich erhéhen, wenn er einen systematisch geordneten K atalog
drucken Hesse, in welchem die heutigen Tages gebrauchlichen wissenschaftlichen Namen korrekt verzei chnet
stdnden. —

Um die ersehnten Alpenkrdhen selbst zu sehen und in freier Natur zu beobachten — lebend hatte ich sie bis
dahin nur beim sei. Pastor Thiene mann in Zangenberg bei Zeitz gesehen, alsich ihn vor Jahren im Herbste
besuchte — steuerte ich baldigst wieder Gber den See nach liergiswyl, um von hier den Pilatus, der in
glanzender Beleuchtung klar vor Augen lag, zu erklettern. Doch schon eine Viertel stunde nach begonnenem
Aufstieg musste ich mein Vorhaben infolge eines Wolkenbruchs aufgeben. Ein aussichtslos schlechtes Wetter
hielt an, somit reiste ich am selben Tage noch weiter auf der Entlibuchbahn nach Bern, nachdem ich zuvor
durch das Drahtseil mich auf den Gitsch hatte heben lassen, um Luzern aus der V ogel perspektive zu sehen. —
Den Besuch des Luzerner naturhistorischen Museums, obenso wie den des Baseler und der grossen
Naturalienhandlung von G. Schneider in Basel versparte ich mir aus Zeitmangel auf einen zweiten, hoffentlich
etwas langsameren ,, Flug durch die Schweiz.“ — Von Bern besah ich nur fltichtig das zool ogische Museum, die
stadtischen Sammlungen,; die ornithologische Sammlung ist nicht bedeutend, die Schweizer Ornisist abseits fir
sich aufgestellt. Mehrere Falsain den Etiketten fielen mir auf. In der Mitte der Saule ist eine hochst
mangel hafte Eiersammlung aufgestellt, in welcher ein sehr fragliches Bartgeierel (??) thronte,

[Dieses Exemplar erschien mir wegen seiner eigenartigen Schalenstructur als fraglich. Mittlerweile hat G.
Schneider (Monatsschrift 1889, S. 143) darauf hingewiesen, dass es von Meissner in Bern dem Eileiter einesin
der Schweiz geschossenen Geieradlers entnommen ist. (Meissner, Mus. Naturgeseh. Helvetiens. 1820, S. 59,
No. 8.) Um das Ei messen zu kdnnen, goss man es seiner noch weichen Schale wegen mit Gyps aus. Das Ei ist
von Schinz (Beschr. u. Abb. kinstl. Nest, und Eier d. V6g. Zarich 1819) beschrieben und abgebildet. (Vergl.
auch meine ,, Antwort* auf Schneidens Kritik, Monatsschr. 1889, S. 269.) Lev.]

) nicht weit von einem Misteldrosselnest mit 4 Eiern unter der Bezeichnung: Nucifraga caryocatactes!! —
Von Bern ging's nach Bienne (Biel), woselbst die langste Drahtseilbahn (Uber 900 m) den Reisenden hinauf
nach einem Hotel zieht, von dem eine Prachtaussicht Uber die Gesammtal penkette, das ganze Berner Oberland
mit Jungfrau, Finsternaarhorn, weiter bis zu den héchsten Spitzen Mont Blanc und Monte Rosa den erstaunten
Blicken sich bietet.

Mit der Jurabahn, einer auch interessanten, oft durch sehr romantische Thaler fihrenden Trace, gelangte ich
via Sonceboz, Délémont, Basel spét am Abend des 27. Mai wieder in Strassbirg an, um eine Fille der
wechselvollsten interessantesten Erinnerungen reicher.

Zum Schluss muss ich wohl einige Worte der Entschuldigung und Rechtfertigung daflir sagen, dassich die
Erlebnisse meiner Reise mit solcher Ausfihrlichkeit, besonders die Gotthardpartie, in einer ornithol ogischen
Zeitschrift mitgeteilt habe. Jedoch ist es meiner Meinung nach auch fir weitere Kreise nicht uninteressant,
einmal die Schwierigkeiten und Gefahren mitzuerleben, welche heutzutage Uberall demjenigen begegnen
werden, der sich zur Aufgabe gesetzt hat:

Ein Studium der européischen Vogel in freier Natur.

Strassburgi. E., Anfang Juni 1888.

Vignette

Druck von F. Hessenlaud in Stottin.



On the Oriolidae of the Ethiopian Region.

From 'THE IBIS' for APRIL 1870.

By R. B. Sharpe, F.L.S.

(Plates VII., VIIL.)

THE following sketch of the Orioles of Africa has been suggested to me during a recent study of the species
in my collection; and as my seriesis extensive, | trust I may be able to throw some light upon the synonymy of
the different species, some of which are involved in considerable obscurity. Mr Gray's 'Hand-list of Birds
indicates ten species of African Oriolidaeas having been distinguished by modern authors. Thisisvery nearly
correct; but he has omitted Oriolus crassirostris, Hartl., apparently a very good species, and he hasincluded O.
moloxita, Rlpp., as distinct from O. monacha (Gmel.), to which | think it may be undoubtedly referred.

| am by no means certain that the results arrived at in the present paper will be acquiesced in by all
ornithologists; but | have done the best with the material at my command, and | can only regret that so few of
the specimens examined by me have had the sexes accurately determined by collectors. In birds which vary so
much as Orioles in passing from the young to the adult stages it is a matter of great importance to know the
sexes of specimens; and if collectors would only think of the additional value which information on this point
confers on their treasures, they would, | feel sure, more often append a short note, instead of being satisfied
with the mere preservation of the skin.

| have adhered in the present essay to the same form of diagnostic table asin my former contributions,
notwithstanding that | have received from afew ornithologists sundry objections to this way of distinguishing
species. But, in my opinion, it isthe very best way of submitting them to a crucial test, as it exacts the
definition of some tangible character by which the species may be distinguished from all others; and this style
of diagnosisis particularly applicable in the case of African birds, where often so many races of the same bird
exist, differing in nothing but size, races which can only be distinguished as major and minor. These species
cannot be shown in a diagnostic table, and are at once resolved into their position of larger and smaller races of
the same species, which | believe to be their proper status in the ornithological system.

Asfar as| can perceive, there are nine species of Oriolidoeinhabiting the Ethiopian Region; and they are dll
referable to the genus Oriolus

The genus Oriulia, Isid. Geoffr. (of. Hartl. Orn. Madag. p. 43) isfounded on Oriolia bernieri, which is said
by Prof. Schlegel to he an Artamia, and isfigured as A. bernieri (Faun. Madag. Ois. p. 80, pi. 26) from the
origina specimen in the Paris Museum.

. Of these | have examined all but one, namely O. crassirostris, Hartl., which is only known by the type in
the Bremen Museum. Dr. Finsch, however, has most kindly sent me a description of the bird, and added at the
same time some valuable notes, to which | shall refer in the body of the paper. | am greatly indebted to Lord
Walden and Mr. Blanford for the loan of specimens, and to Mr. Gray for allowing me free opportunities of
examining the species in the British Museum.

The African Oriolidcemay be divided into two sections.—(1) with the head black—Bar uffius, Bp.; and (2)
with the head orange—Oriolus, L. No difference in structure can be found between the types of these two
groups; and the so-called genus Bar uffiusis evidently one of those which were so often established by its
author on a difference of plumage alone. The following diagnostic table may be of use in determining the
various species of African Orioles :—

1. ORIOLUS GALBULA.

Oriolus galbula, Linn.: Rupp. Syst. Ubers. p. 61 (1845): Hartl. Orn. Westafr. p. 80 (1857): Heugl. 1bis,
1859, p. 341; Peterm. Geograph. Mittheil. 1861, p. 23; J. f. 0.1861, p. 163; Orn. N.-O. Afr. i. p. 400: Hartl.
Faun. Madag. p. 43 (1861): Gurney, lbis, 1865, p. 268: Schl. Alus. P.-B. Coraces, p. 99 (1867): Layard, B. S.
Afr. p. 135. (1867): Heugl. J. f. O. 1868, p. 323: Chapman, Trav. S. Africa, ii. p. 397 (1868): Gray, Hand-I. B.
p. 291 (1869).

O. pileo aureo: rectricibus externis ad basin nigris: tectricibus alarumnigris.

Hab. in Europ4, et in tota regione Athiopica

Adult male. Above rich golden-yellow: wing-coverts black, the cubital coverts with a narrow tip of yellow;
primary coverts black, broadly edged with yellow, forming a conspicuous spot; quills black, lighter underneath,



the secondaries edged towards the tip with yellowish-white; tail black, the middle feathers entirely of this
colour, with a spot of yellow at thetip, all the other feathers black at the base, yellow towards the tip, the outer
feathers having more yellow than black; a spot between the base of the bill and the eye black; entire under
surface golden-yellow; bill reddish-brown; feet black. Total length 9 inches, of bill from front 1, from gape 2.2,
wing 5.9, tail 3.1, tarsus .8, middle toe .7, hind toe .4.

Adult female. Golden-yellow above, tinged with olive-green; quills and wing-coverts brownish-black tinged
with olive-green; tail-feathers marked as in the male, but the feathers olive-green, blackish towards the tip;
throat and breast grey, with black stripes; flanks bright yellow, with fainter stripes; loral spot indistinct, dusky;
bill brownish-red; feet black. Total length 9.5 inches, of bill from front 1, from gape 1.2, wing 5.9, tail 3.3,
tarsus .8, middletoe .7, hind toe .4.

Europe; North-Eastern Africa (Heuylin); Western Africa, Casamanze (Veireaux); Natal (Ayres); Damara
Land (Andersson, Chapman); Madagascar (Hartlaub).

| have, of course, not entered every hibliographical reference to the present bird in the list above given, but
have selected those only which bear upon its occurrence in the Ethiopian region. The descriptions above given
are those of afine pair shot near Paris by Mr. Harting on the 1st of June 1868. Another bird in my collection,
shot by Andersson at Ondonga, in the Ovampo Country, on October 30th, 1866, is lighter underneath, with the
black stripes much more distinct. Mr. Andersson has not determined the sex; but it would seem to be ayoung
male, as it agrees very well with another specimen from France, so marked in my collection.

2. ORIOLUS AURATUS.

Le Loriodor, Levaill. Ois. dAfr. t. 260.

Oriolus auratus, Vieill. N. Diet. dH. N. xviii. p. 194 (1817): Gal. Ois. t. 83 (1825): Swains. B. W. Afr. ii.
p. 33 (1851): Bonap. Consp. Av. i. p. 348 (1850): Cab. Mus. Hein. i. p. 209 (1850): Hartl. Beitr. Orn. Westafr.
p. 23 (1852); J. f. O. 1854, p. 24 : Mdll. J. f. O. 1855, p. 393 : Sundev. Crit. Levaill. p. 53 (1857): Antin. Cat.
Ucc. Affr. C.-N. p. 44 (1864): Schl. Mus. P.-B. Coraces, p. 101 (1867): Hartm. J. f. O. 1867, p. 94: Heugl. J. f.
0. 1867, p. 203; J. f. O. 1868, p. 324; Orn. N.-O. Afr.i. p. 401: Gray, Hand-l. B. p. 291 (1869).

Le Loriot bicolor, Temm. Cat. Syst. Cab. d'Orn. pp. 46, 202 (1807).

O. bicolor, Licht. Verz. Doubl. p. 20 (1823): Hartl. Orn. Westafr. p. 80 (1857); J. f. 0.1861, p. 163 :
Monteiro, P. Z. S. 1865, p. 93.

O. chryseos, Heugl. Syst. Uebers. no. 294; Naumannia, 1857, p. 433.

"O. icterus, Pr. Paul Wrt. Icon. ined. no. 50" (teste Heuglin, J. f. O. 1867, p. 299).

O. capite aureo : rectricibus externis ad basin nigris. tectricibus alarum nigris, late aureo marginatis.

Hab. In Africa occidentali necnon in Abyssinia.

Adult male. Above very rich golden-yellow, alittle lighter on the rump; least wing-coverts entirely yellow;
lesser wing-coverts black at the base and very broadly edged with yellow, so that the black scarcely shows, the
feather nearest the edge of the wing entirely black; primary coverts black, with afew of the smaller feathers
tipped with yellow; quills black, light grey underneath—the innermost secondaries broadly, the outer ones more
narrowly edged with yellow; primaries with a narrow white edging tinged with yellow; middle tail-feathers
black with ayellow tip, the next two on each side black with alittle broader edging of yellow, the next feathers
for the most part yellow till the last, which are black only at the base; aline of black feathers from the base of
the bill to the extremity of the ear-covert, encircling the eye; entire under surface of the body rich
golden-yellow; bill brownish-red; feet black. Total length 9 inches, of bill from front 1.1, from gape 1.3, wing
5.5, tail 3.3, tarsus .75, middletoe .7, hind toe .4.

Adult female. Similar to the male, but with the upper surface tinged with olive-green, the rump alone being
bright yellow; the quills more dusky-black, and the tail-feathers tinged with olive, where they are black in the
adult male; throat and breast whitish, sides of the body, flanks and abdomen yellow, the whole striped with
longitudinal lines. Total length 9 inches; bill from front 1.2, from gape 1.35; wing 5.5; tail 3.4; tarsus .8; middle
toe.7; hind toe .4.

Young male. Similar to the female, but brighter in colour, the underparts all yellow and the longitudinal
stripes more indistinct; bill blackish. Total length 8.5 inches, of bill from front 1.05, from gape 1.3, wing 5.4,
tail 2.9, tarsus .75, middle toe .75, hind toe .4.

Senegambia; Casamanze; Bissao (Verreaux); Gambia (mus. R. B. S); Niger (Thomson); Angola (Perrein);
North-eastern Africa (Heuglin).

3. OrIoLUsS NoTATUS. (Plate VII. fig. 2.)

Oriolus notatus, Peters, J. f. O. 1868, p. 132: Cab., Van der Deck. Reis., Vogdl, iii. p. 33 (1869): Gray,
Hand-I. B. p. 391.

O. auratus, Gurney, P. Z. S. 1864, p. 2: Andersson, P. Z. S. 1864, p. 6: Layard, B. S. Afr. p. 135 (1867):
Chapman, Trav. S. Africa, ii. p. 397 (1868) (nec Vieill. ut supra).

O. anderssoni, Bocage, Jorn. Sc. Lisboa, 1870.



O. capite aureo: rectricibus externis omnino aureis.

Hab. In AfricAmeridionali et orientali.

Adult male. Above rich golden-yellow, alittle paler on the scapularies; least wing-coverts yellow, with a
black shaft down the centre of the feather; cubital coverts black with a broad margin of yellow; primary coverts
black at the base, with ayellow edging gradually getting broader towards the tip; quills black, greyish on the
underside, secondaries margined with yellow and the outer primaries with white; middle tail-feathers black,
with ayellow tip, the two next to the middle tail-feathers black at the base and for the greater part of the inner
web, the four outer tail-feathers yellow; ablack streak from the base of the bill, passing through the eye and
produced to the extremity of the ear-covert; entire under-surface rich golden-yellow; bill brownish-red; feet
black. Total length 8 inches, of bill from front 1.1, from gape 1.2, wing 5.4, tail 3.1, tarsus .8, middle toe .7,
hind toe .35.

Mozambique (Peters); Mombas (Van der Decken); Damaraand Ovampo Land (Andersson); Angola
(Anchieta).

This very distinct species was described by Professor Peters from a Tette specimen; but, so far as| can see,
the Damara bird belongs to the same species. It forms one of the section of the genus Oriolus with the head
golden-yellow, and is allied to O. kundoo, O. galbula, and O. auratus, from all of which, however, it is at once
to be distinguished by the four outer tail-feathers being entirely yellow. From the first two it isalso
distinguishable by the yellow edging to the wing-coverts, which in those two species are entirely black; and
although O. auratus approachesit in also possessing these yellow margins, the colour of the tail at once
separates the South-African species.

There can be little doubt that the bird identified by Messrs. Gurney, Andersson, Layard, and Chapman as
Oriolus auratusis realy the present species; and therefore the following observations refer to it. Andersson (1.
c.) gives the following note on its habits :—

"I have only once or twice observed this splendid Oriole in the southern parts of Damara Land—that is, the
mature bird. The young (at least | believe it to be the same bird) is pretty common, but only during the rainy
season; for it ismigratory. The old bird is extremely shy and wary, and always keeps to the thickest part of the
jungle. On and in the neighbourhood of the Okavango River it is, however, more abundant, but till retains its
shy habits. In the young bird theirisis brown, legs lead-colour, bill reddish-brown."

Mr. Chapman (l. c.) records both this species and O. galbula, and observes :—

"Both these species are to be met with during the rainy season, but they are chietly young birds. The adults
are rarely met with, and are aways excessively wary and shy in their habits, either keeping to the loftiest trees,
or the most secluded thickets. At a distance the two species are easily confounded, and the young still more so."

Mr. Layard (I. c.), curiously enough, notices the discrepancy between the birds sent by Andersson from
Damara Land and the description given by Dr. Hartlaub of O. auratus, but does not describe the South-African
bird as new. When first | began to investigate the subject | fully believed that for once Levaillant had told the
truth, and that in the present species we had the true Loriodor (Ois. dAfr. t. 260). Levaillant distinctly states
that the exterior tail-feathers of this bird were entirely yellow; and the present speciesis the only South-African
Oriolewhich | knew to possess this character. But on the other hand Levaillant states that all the outer
tail-feathers, except the outermost one, are for the most part black, whereas in O. notaius the four exterior
rectrices are entirely yellow. The allied Senegambian species, O. auratus, agrees exactly with Levaillant's
figure and description, except as regards this outer tail-feather, which has the base black; but this portion of the
web is generally covered by the tail-coverts, and requires the attention of amore careful observer than we
believe Levaillant to have been, to discover the black colour. | can therefore only follow Prof. Sundevall in
considering Levaillant's Loriodor nothing more than the Gambian bird; and accordingly Vieillot's name must be
employed in preference to that of Lichtenstein.

The description and measurements are taken from an adult male in my own collection from Ondonga,
Ovampo-land, sent home by the late Mr. C. J. Andersson. The British Museum also possesses a fine specimen
collected at Tette by Livingstone, which, coming from the same locality as the type, may almost be regarded as
atypical specimen. | therefore give its dimensions along with those of the Damara bird.

The bird recently described by Prof. Barboza du Bocage (I. ¢.) as O. anderssoni is evidently of this species.

4. ORIOLUS MONACHA.

Moloxita ou la Religieuse d'Abyssinie, Montbeillard, Hist. Nat. Qis. iii. p. 405 (1775).

Nun Thrush, Lath. Syn. ii. p. 77 (1785).

Turdus monacha, Gmel. S. N. i. p. 824 (1788): Lath. Ind. Orn. i. p. 357 (1790).

Nun Oriole, Lath. Gen. Hist. B. iii. p. 142 (1822).

Oriolus monacha, Steph. Gen. Zooal. xiii. p. 193 (1826).

O. monachus, Cab. Mus. Hein. i. p. 210 (1850) : Heugl. J. f. O. 1868, p. 325; Orn. N.-O. Afr.i. p. 402:
Gray, Hand-I. B. p. 292 (1869).



O. moloxita, Rupp. Neue Wirbelth. Vag. p. 29, t. 12. fig. 1 (1835); Syst. Uebers. p. 65 (1845): Gray, Gen.
B.i.p. 232 (1845): Bonap. Consp. Av. i. p. 347 (1850): Heugl. Syst. Uebers. p. 31 (1856): Schl. Mus. P.-B.
Coraces, p. 108 (1867): Gray, Hand-1. B. p. 292 (1869).

O. pileo nigro: speculo alari albo: rectricibus externis omnino flavis. Hab. in Abyssinia

Head black, as also the entire throat, extending alittle way down the breast; upper surface of the body
olive-yellow, brighter on the nape, sides of the neck, and rump; wing-coverts olive-yellow, primary coverts
black, white at the tip, forming a very distinct white alar speculum; quills black, very light grey on the
underside, the inner secondaries olive-yellow on the outer web, the outer ones very light blue-grey; the
primaries white on the basal portion of the outer web, and becoming light brown towards the apical portion; tail
pure yellow, except the middle feathers, which are olive-green edged and tipped with yellow; under surface of
the body bright-golden yellow; bill brownish-red; feet bluish-grey. Total length 9 inches, bill from front .9,
from gape 1.1, wing 5.4, tail 3.1, tarsus .8, middle toe .8, hind toe .35.

Abyssinia (Ruppell, Heuglin, Blanford).

There can, | think, be little doubt as to the correctness of the above synonymy; and it must be borne in mind
that Gmelin founded his species on the description of the Moloxita of Montbeillard (1. c.), who in histurn
described it from a painting forwarded to him by the celebrated Bruce.

The description is taken from afemale specimen very kindly lent me by Mr. Blanford, shot by himself at
Antalo.

5. ORIOLUS CRASSIROSTRIS.

Oriolus crassirostris, Hartl. Orn. Westafr. p. 266.

O. pileo nigro : speculo alari albo: rectricibus externis fere nigris : rostro robustissimo.

Hab. in insula Africaeoccidentalis 'St. Thomas' dicta (Weiss, Mus. Br em.).

Not having seen a specimen of thisbird, | am unable to give a detailed description. | wrote to Dr. Finsch to
ask in what respect it differed from O. larvatus, and | in due time received an answer, from which | extract the
following remarks.—

"O. crassirostrisis distinguished from its nearest ally O. larvatus (1) by the extraordinary thick and broad
bill, which resembles that of Mimeta; (2) the yellow on the tip of the outermost tail-feather is only 13 lines
broad (in O. larvatus this colour reaches nearly to the base); (3) the wing-coverts are dark greenish-grey, those
on the carpal joint black with dark grey margins. | do not consider the whitish colour of the underpartsto be a
character, as these parts have evidently been yellow when the bird was alive, and this colour islost from the
specimen having been sent home in spirits. The tips of the tail-feathers and the under tail-coverts are till
yellow, although less brilliant. Dr. Hart-laub's description is correct; but | would add that the whole head,
including the nape and the entire throat extending to the upper part of the breast, are black, exactly the same as
in O. larvatus, the hinder part of the neck and the upper part of the mantle are yellowish-white, the remainder of
the upper parts greyish olivaceous-green, the upper tail-coverts more distinct olive-green, like the innermost
remiges of the second order, the primary coverts have a broad white apex (asin O. larvatus; macula alari parva
alba, Hartl.). From O. monacha, Gm. (= O. moloxita, RUpp.), it is also distinguished at a glance by the different
colouring of the tail and by the larger and broader bill.

Oriolus crassirostris.

Orinlus larvatus.

"French measure."

In addition to the foregoing remarks, Dr. Finsch sent me a sketch of the bill of the type-specimen of O.
crassirostris, thus enabling me to give arepresentation of it aong with that of O. larvatus.

| may add that Mr. Keulernans tells me that he shot a specimen of thisfine Oriolein St. Thomas's Island.

6. ORIOLUS LARVATUS.

Le Loriot a masque noir, Temm. Cat. Syst. Cab. d'Orn. pp. 46, 203 (1807).

Orioluslarvatus, Licht. Verz. Doubl. p. 20 (1823): Bonap. Consp. Av. i. p. 347 (1850): Cab. Mus. Hein. i.
p. 210 (1850): Hartl. Beitr. Orn. Westafr. p. 23 (1852); J. f. O. 1854, p. 24: Grill, Zool. Anteck. p. 34 (1858):
Gurney, Ibis, 1860, p. 209: Monteiro, lbis, 1862, pp. 335, 341; P. Z. S. 1865, p. 93: Schl. Mus. P.-B. Coraces,
p. 107 (1867): Hartm. J. f. O. 1867, p. 95 : Heugl. torn. cit. p. 203 : Finsch, torn. cit. p. 247 : Heugl. op. cit.
1869, p. 327; Orn. N.-O. Afr.i. p. 403.

Le Condougnan, Levaill. Ois. d'Afr. pl. 261.

O. condougnan, Temm. Rec. d'Ois. livr. 54 (1825).

O. capensis, Swains. Classif. B. ii. p. 237 (1857); B. W. Afr. ii. p. 37 (1837).



O. melanocephalus, Des Murs, Lefeb. Voy. Abyss., Zool. p. 169 (nec Linn.)

O. monachus, Wagl. Syst. Av. Oriolus, no. 7 (1827) (nec Gm.).

O. arundinarius, Burchell, Trav. S. Afr. i. p. 464; W. von Mll. J. f. O. 1855, p. 393.

"Oriolus chloris, Cuv." Hartl. Orn. Westafr. p. 81 (1857).

? O. radiatus, Gm. S. N. i. p. 384 (1788).

? 0., sp. indet., Kirk, lbis, 1864, p. 318.

O. pileo nigro : speculo alari albo: rectricibus externis ad basin nigris, duabus intermediis olivaceis,
duabus proximis ante apicem flavum nigris : major : supra Itete aureus.

Hab. in Africameridionali et in Abyssinia (nec in Africa occidentali).

Adult male. Whole of the head deep glossy black extending down to the breast; nape and sides of the neck
rich golden-yellow; whole of the back and scapulars bright yellow, with a dight olive tinge on the latter, and
brighter yellow on the rump; wing-coverts black, but so broadly edged with yellow that the black does not
show; the outermost cubital coverts edged with grey; the primary coverts black tipped with white, forming a
distinct speculum; quills black, the inner web paler, especially in the secondaries; the secondaries broadly
edged with yellow on the outer web, those nearest the primaries having also a margin of white, which in the
primaries themselves entirely takes the place of the yellow, so that these are edged and tipped with pure white;
tail-feathers for the most part yellow, black at the base; as they approach the middle feathers the black colour
occupies the most part of the feather, being, however, strongly tinged with olive on those nearest the middle
feathers, which are entirely olive-green; under surface of the body brilliant golden-yellow; bill brownish-red;
feet black. Total length 9 inches; bill from front 1.1, from gape |.4; wing 5.4; tail 3.2; tarsus .9; middle toe .8;
hind toe .4.

Young male. Similar to the old male, but the colours not nearly so pure, with indistinct brown stripes on the
feathers of the upper part of the body; head dusky brown; quills brown, edged exteriorly with lighter brown;
breast with black longitudinal markings; tail darker olive-green.

Knysna (Andersson),Natal (Ayres), Angola (Monteiro),Northeast Africa (Heuglin).

Dr. Hartlaub gives Senegambia as a habitat for this bird on Swainson's authority, and later authors have
also assigned this locality for the bird on the same authority; but a careful perusal of the text shows that
Swainson only gives a description of it for the sake of comparison with his O. brachyrhynchus (B. W. Afr. I.
c.).

The Oriolus radiatus of Gmelin is very often referred to the present species, in my opinion very
erroneoudly, asin no stage of plumage can it be said to answer to the following characteristics :—"alarum
tectricibus remigibusque nigris margine albo" or "pedes flavi, ungues rubicundi." The habitat of Gmelin's bird
is unknown.

Var. minor.

Oriolusrolleti, Salvadori, Atti R. Accad. Torino, vii. p. 151: Heugl. Orn. N.-O. Afr. p. 404 (1869).

O. personatus, Heugl. J. f. O. 1867, p. 203; 1868, p. 326.

O. brachyrhynchus, Schl. Mus. P.-B. Coraces, p. 108 (nec Swains.).

O. larvatus, Heuglin, Syst. Uebers. no. 292.

Abyssinia (Bmn-Rollet, Heuglin), Angola (Monteiro, Sala).

In hiswork on the ornithology of North-eastern Africa, Dr. von Heuglin states that in aletter to him | said
that | believed thisrace to be adistinct species from O. larvatus; but he misunderstood my words. | said that,
not having seen an Abyssinian specimen, | could not say for certain, but that | was disinclined to join the two
species, because | very much disliked uniting any two species without having personally examined the birds. I,
however, wrote to Dr. Finsch on the subject, and he forwarded me the following reply:—

"Of this so-called species | have minutely compared the types in Turin and other specimens, also from the
White Nile, in Vienna, and have aready expressed my doubts in our work on the ornithology of Eastern Africa
(also again in the Appendix). As regards the colours there is, indeed, no difference between it and the
South-African O. larvatus; this you may depend upon; but commonly the measurements are not so large, the
bill especially being alittle shorter. | should have considered these differences of specific value, but for the fact
that there are intermediate forms, which will not allow one to do so. O. rolleti is by no means arepresentative
of O. lanatus in North-eastern Africa, as there are specimens as small from Angola and in the Leyden Museum
from South Africa (teste Schlegel). | consider it therefore nothing more than a small race.

See also the measurements given by Schiegel.”

As| have aready stated, | have never seen a single specimen from the White Nile

Since the above was written | have seen two examples in the Leyden Museum; and they certainly seemed to
agree exactly with the small race from Angola—so far, that is, as | was able to judge without the actual



comparison of specimens.
; but having some Angolan specimens now before me, | am able to give a series of measurements showing the
difference in size between thisand O. larvatus.

| have endeavoured in the above table to compare, as much as possible, individuals of apparently the same
age; and the result confirms the conclusion of Dr. Finsch as regards Angolan and South-African birds.

7. ORIOLUS BRACHYRHYNCHUS. (Plate VIII. fig. 1.)

Oriolus hrachyrhynchus, Swains. B. W. Afr. ii. p. 35 (1837) : Bonap. Consp. Av. i. p. 347 (1850): Hartl.
Beitr. Orn. Westafr. p. 24 (1852); J. f. O. 1854, p. 24; Orn. Westafr. p. 81 (1857); J. f. O. 1861, p. 162: W. von
Mdll. J. f. O. 1855, p. 392: Sharpe, |bis, 1870, p. 57.

O. pileo nigro: spcculo alari albo : rectricibus externis ad basin nigris, quatuor intermediis omnino
olivaceis.

Hab. in Africa occidentali.

Head glossy black, likewise the throat, extending alittle way on to the breast; upper surface of the body
deep olive-yellow, brighter yellow on the nape, sides of the neck, and rump; wing-coverts of the same colour as
the back, inner cubital coverts edged with olive-yellow, the two or three outer ones edged with grey; primary
coverts black, tipped with white, forming a distinct white alar speculum; quills brownish-black, quite white on
the inner web, the inner secondaries bright olive-yellow on the outer web, the outer ones grey, with a narrow
outer edging of white, primaries edged with white on the outer web; the four middle tail-feathers olive-yellow,
the outer ones olive-yellow at the base, bright golden-yellow at the tip preceded by a bar of black; entire under
surface rich golden-yellow; bill brownish-red; feet black.

Female or young. The two middle rectrices olive-yellow, the two next with a black bar before the yellow
tip.

Sierra Leone (Svainson), Fantee (Mus. R. B. S)), Gaboon (Verreaux).

Oriolus baruffii, Bonap. Consp. Av. i. p. 347 (1850) : Hartl. J. f. O. 1854, p. 24: Schl. Mus. P.-B. Coraces,
p. 109 (1807): Sharpe, Ibis, 1869, p. 383. (Plate VIII. fig. 2.)

Oriolusintermedius, Temm. MS. in Mus. Lugd. (teste Hart-laub) : Hartl. Beitr. Orn. Westafr. p. 24 (1852,
descr. nulla); Orn. Westafr. p. 81 (1857) (descr. orig.); J. f. O. 1861, p. 163 : Cass. Proe. Phil. Acad. 1859, p.
43,

Bar uffius intermedius, Bonap. Coll. Delatttre p. 74 (fide Hart-laub).

Head deep black, likewise the throat, extending alittle way on to the breast; upper surface of the body
olive-yellow, brighter on the nape, sides of the neck, and rump; wing-coverts of the same colour as the back;
inner cubital coverts edged with olive-yellow, the outer ones edged with grey; the primary coverts black tipped
with white, forming a distinct alar speculum; quills black, white underneath on the inner web; inner secondaries
olive-yellow on the outer web, the outer ones edged with light grey, the primaries edged with white; the two
middle tail-

Fig 1. Oriolus Nigripennis Fig 2. 0. Notatus
Ibis 1870. PI. VII. J.G. Keulemans. lith. M. & N. Ranhart imp

Fig. 1. Oriolus Brachyrhynchus. Fig. 2.0. Baruffii

Ibis 1870 PI. VIII J.C. Keulemans. lith M.&N. Hanhart, imp

(Aus den Museen in Bremen, Guttingen und
Kiel.)

Die nachfolgenden Notizen, unsere zweite Materialsansammlung fir das Studium der Albinos, wurdenin
den Universitdtsmuseen zu Gottingen und Kiel und in den Stadtischen Naturhistorischen Sammlungen zu
Bremen auf einer Heiseim Herbst 1887 gesammelt. Fur freundliche Unterstiitzung bei der Herbeischaffung der
Objecte, sowie fur anderweitig liebenswirdiges Entgegenkommen sind wir den Herren Prof. Dr. Brandt in Kiel,
Dr. G. Hartlaub und Director Dr. Schauinsland in Bremen, sowie Prof. Dr. Ehlersin Gottingen zu Danke
verpflichtet. — In der Aufz&hlung, aus welcher je ein Stlick aus der Bremenser und Gattinger Sammlung zu
Gunsten eines spéteren Beitrages vorlaufig fortgelassen ist, bedeutet ,, B* Bremensische, ,, G* Gottingensche,

» Ki“ Kieler Sammlung. Einige Exemplare aus unserer Sammlung sind mit ,,Coll. Lev.” eingefihrt, ferner
einige briefliche Notizen unseres Freundes H. Wiese in Schonkirchen Uber Albinos aus der Umgebung Kiels



ausserdem verwerthet. Von Litteratur ist nur ein kurzes Essay aus der St. James' Gazette mitgetheilt, um esin
einem ornitliologischen Fachblatte auf zubewahren. — Denjenigen Arten, welche in unserem ersten
Verzeichnisse

Ueber Farbenvarietdten bel Vogeln. I. Aus den Museen in Hannover, Hamburg und K openhagen. Cab.
Journ. f. Ornith. 1887. p. 79 ff.
noch nicht genannt sind, ist in dieser Liste ein Stern (*) beigefligt. —

1. Neopliron perenopterus Savig.*

G. Kirchhoff Coll. Adult: Khartum. A. E. Brehm. Rein weiss.

2. Strix flammea L.

G. a) # Kirch hoff Coli. Januar 1857. ,A. Smith." Die alte Etikette trégt in Chr. Ludw. Brehms Ziigen die
Aufschrift: , Srix Kirchhoffii nobis# Jan. 57. Madrid.” — Schleier, mit Ausnahme eines konischen Flecks vom
Auge bis zum Schnabel abnehmend, und Unterseite silberweiss; ebenso die Tarsusfedern. Oberbrust wolkig
isabell, Oberseite recht hell. Auf den Flanken ganz wenige schwarze Punkte. (Cf. Nauniannia 1858. p. 219.)

b) # Kirchhoff Coll. 12. October 1856. Nienburg. Durch eine Katze gefangen. ,,E. Kimmel* (Pragp? Lev.)
,A. Smith." Wie Exemplar a), nur der Schleier mehr braun, weniger weiss. Ausserdem sind in der Gottinger
Sammlung noch 2 normale Schleiereulen aufgestellt, deren eine unterwérts dunkel, deren andere heller gefarbt
ist.

Ki. c) Boie Coll. 1856. Orig. No. 781. Eutin 1843. Dunenjunges, aber schon Federkleid. Auf dem Riicken
wenig, auf der Unterseite und dem Kopfe viel Dunen. Fliigellange 10,5" engl, gegen die Normallange des alten
Vogelsvon 11,8" bis 12" nach Sharpe Brit. Cat. 11, 294 ff. Das Exemplar ist rein silberweiss, ohne irgend eine
Fleckung! Die Ohrendeckfedern spielen sehr wenig ins Gelbliche. — Ist dieses die normale Farbung? Wir
finden in der Litteratur fast nichts Uber den Fall, wobel wir alerdings bemerken, dass wir die 177 Citate,
welche der fieissige Sharpe im Katalog zusammenstellt, nicht alle habe nachlesen kénnen. — Buffon giebt
zwar an: Die Jungen sind ganz weiss in der ersten Lebenszeit (dans le premier &ge) — und gut zu essen am
Ende der dritten Woche (!) [Hist. nat. gén. et part. Tom. XVI1, p. 370. 1770. Quartausgabe.] Naumann (Nat.
Gesch. Vog. Deutsch. 1, p. 486. 1820) schreibt: An den jungen Vogeln sind alle Farben viel blasser, sie fallen,
besonders am Unterleibe, sehr stark ins Weisse, die braunen Punkte an der Brust sind kleiner und hier fehlen
die weissen ganz. Im Text zu Badecker s Eier der européischen Vogel (1855, zu Taf. 42) heisst es: die Jungen
haben lange, sehr weiche Daunen, die auf dem Oberkdrper giau, auf dem Unterkorper weiss und un-getleckt
sind. Chr. L. Brehm bemerkt in seinen ,, Schleierkéduzen® (Naumannia 1858. p. 214) nur: Die Jungen sind im
Dunenkleid mit weissem Flaum bedeckt. — Die bisher angezogenen Citate sind desshalb nicht zu gebrauchen,
weil in ihnen kein genauer Unterschied zwischen Dunenkleid und Nest(-feder)kleid gemacht wird. Als erster
thut dieses R. Bowdier Sharpe (1875 1. c.) indem er sagt: Nestjunges bedeckt mit rein weissen Daunen, die
Federn im Gesicht réthlich, die der Halskrause theilwei se weiss mit schwach orangefarbenen Spitzen, Priméren
orange mit grauen Enden, Secundéren deutlicher graugefleckt. Die Beschreibung des jungen Vogels, on leaving
the nest’ fangt an: , Hauptféarbung oben orange’ — und ist fern von der Kirze der Beschreibung unseres
Exemplars ,reinsilberweiss’. Diese Angaben sind die genauesten, welche wir gefuuden; in Brehms Thierleben,
einer Menge von Naturgeschichten, z. B. auch Seebohms History of Brit. Birds, ist gar nichts mitgetheilt, oder
nur referiert aus Werken, die wir schon berticksichtigten. Riesenthal (Raubvogel 1878. 517) giebt den
Nestjungen ,,gelblich weissen Flaum, aus welchem in der 3. Woche die Federn hervorsprossen, auf dem Kopfe
blaugraue etc. Unser Exemplar hat mindestens ein Alter von 3 Wochen erreicht. Wie dem auch sei, oh Albino

Hans Graf von Berlepsch, der unsin Kiel zu ornithologischen Arbeiten besuchte, als wir gerade an dieser
Zusammenstel lung schrieben, pflichtete uns bei und sprach das Kieler Exemplar fir einen echten Albino an.

Lev,

oder nicht, angeregt mochten wir haben die Frage nach den ersten Kleidern der Schleiereule, die uns nicht
hinreichend studiert zu sein scheinen. —

Schneeweisse Spielarten fiihren Naumann (t. c. p. 466) und Giebel (Landw. Zool. 1869 p. 295) an; wir
selbst berichteten Uber eine solche in unseren ersten Farbenvarietéten. (1. c. p. 79.)

3. Hirundo rustica, L.



B. a) Orig. No. 2521. # juv. 28. August 1874 von Ottersberg bei Bremen. — Gesammitcol orit: duff;
oberwarts schwérzlich. Kehle hellbréunlich, Brust dunkelbréaunlich.

Coali. Lev. b) # ad. Gronau a/L., Provinz Hannover. Von A. Megjer erhalten. Im Anfang der 80er Jahre
erlegt. Oberseite mit Ausnahme der Stirn silberweiss. Unter den Oberschwanzdeckfedern einige mit braunem
Anfluge. Stirn, Kinn, Kehle rostroth-normal; Unterseite rothbraunlich-normal. Axillaren weiss mit
rothbraunlichen Federspitzen; Flugel reinweiss, Basen der Decken braunlich. Schwanzfarbe braunlich, die
Querbinde vorhanden, weisse Spitzen. Flisse und Schnabel normal.

4. Hirundo urbica, L.

G. @) In Spiritus conserviert. Reinweiss.

Ki. b) Orig. No. 1390. Pl6n 1866. VVon Fontenay. Rein-silberweiss. Schnabel und Fiusse gelbweiss. Irisroth.

c) Orig. No. 1389. Eutin 1843. Reinweiss. Wie manche ausgestopfte und aufgestellte V6gel der Kieler
Sammlung durch Schimmelpilzsporen stellenwei se braunlich Uberlaufen.

d) Kiel. 1880. Von Prof. Heller. Reinsilberweiss. Flugellange von: b) = 5# engl., c) = 4,5#, d) = 4,1#. ,Eine
weisse Schwalbe war vor einigen Jahren bei Heikendorf, bei Kiel.” (H. Wiesein litt.)

5. Cotyle riparia, (L.)*

G. a) Ein Exemplar aus der ,, Alten Gottinger Sammlung" mit der Aufschrift: ,, Chel. urbica” . Reinweiss.

Call. Lev. b) (Im Fleisch.)

Im Herbst 1887 schwarmten Tausende von Uferschwalben auf der Colberger Heide, einem Sumpfgebiete,
norddstlich von Kiel in Schleswig Holstein, tber welches wir eingehend in unseren, Ornithologischen
Excursionen im Friihjahr 1886’

In Monatsschrift des deutschen Vereins zum Schutze der Vogelwelt. Band X1. 1886. p. 258 ff

berichteten. Die Schwalben rusteten sich offenbar zur Abreise. Sie flogen so sorglos, dass ein Hitejunge
mehrere mit seiner Viehpeitsche im Fluge todt geschlagen hatte. Auf das vorliegende weisse Exemplar machten
zwei andere Schwalben Jagd und hackten mit dem Schnabel nach ihm; dabel riefen sieji ji. Alle drei streckte
ein Schuss. (Siesind allein der Coll. Lev.) Das Geschlecht des Albinos konnte von E. Werner, dem wir ihn
verdanken, nicht constatirt werden, da das Stiick zu zerschossen war. Die Iriswar nicht roth, sondern
dunkelbraun. — Fligel und Schwanz sind rein weiss, auf dem Kiicken und der Unterseite sind scheinbar tberall
die normalen Farben vertreten. — Mehrfach kamen wei sse Uferschwal ben und andere Schwalben in England
vor. [Alb. in Bds. in St. James's Gaz. Oct. 25. 1887.]

6. Cuculus canorus, L.

Nur ein authentischer Fall eines thellweise weissen Kuckucksist aus England bekannt. [Alb. in Bds. in St.
James's Gaz. dat. cit.]

/. Sturnus vulgaris, L.

B. a) Orig. No. 2761. Aus Deutschland. Die beiden Flanken sind gewohnlich gefarbt: griin metallfarben mit
weissen Federspitzen; im Uebrigen ist das Exemplar einfarbig hellbraun, nur der Schwanz, die
Oberfltigeldecken und die Ohrgegend ist ein wenig dunkler.

G. b) Kirch hoff Coll. Nienburg. Unterwarts schlohweiss, jede Feder mit deutlich geschiedenem noch
hellerem Endfleck, wie beim normalen. Dadurch erhélt die Unterseite ein getropftes Aussehen. Die
Unterschwanzdeckfedern tragen isabellfarbene Spitzen. Schwanz reinweiss. Oberflligel decken,
Oberschwanzdecken mit isabellfarbenem Anflug an den Randern, dies bei |etzteren stérker als bel ersteren.
Fligel weiss, die Secundaren mit isabellfarbenen Réndern. Auf Stirn, Kopfseiten oberhalb des Auges, Nacken,
Oberrticken jede Feder getropft, wie beim normalen Herbstkleid. Unterriicken weiss. Die Schéafte der
Stirnfedern dunkel. Fisse gelb. Oberschenkel an Basis und Ende bell hornfarben, unterseits dunkler.

Ki. c) Orig. No. 1518. Kiel # 1. October 1848.

Matt isabellfarben. [Unrein wie Hir. urb.: Ki. c.] Fusse dunkel-hornfarben; Oberschenkel dunkel;
Unterschnabel an der Basis hellgelb, an der Spitze wie Oberschnabel .



d) Reinweiss. Schwanz abgestossen; ob aus Gefangenschaft? Flsse hellhornfarben. Schnabel bis auf die
Firste, welche dunkler ist, gelb. [Unrein wie Hir. urb.: Ki. c.]

Einzelne vdllig weisse Exemplare, welche ihre regel méassige dunkle Augenfarbe bewahrten, in England
angemerkt. [Alb. in Bds. in St. James's Gaz. d. c.]

8. Lycos monedula, (L.)

Ki. Reinsilberweiss. Flisse und Schnabel blassgelb.
Waéhrend der Jahre 1885—1887 wurden viele Félle von weissen und scheckigen Dohlen in England notirt.
[Alb. in Bds. in St. Jamess Gaz. d. c.]

9. Corvus cornix, L.

B. a) Exemplar aus Bremen. Wahrscheinlich Hybrid von corone und cornix. Keine regulére
Nebelkrahenbefiederung. —

Call. Lev. b) # ad. Steenby Mdlle, Insel Finen, Danemark; 15. Januar 1864. (Aus der Benzon'schen
Sammlung.)

K opfseiten und Nacken weiss, ins Braunliche ziehend; Riicken, Brust und ganze Ubrige Unterseite
reinweiss. Kopf, Kinn, Kehle, Oberbrust dunkelbraun, fast schwarz. Vom Kopfe zum Nacken geht diese Farbe
in das Weisse der Oberseite Uber, so zwar, dass die Federn vom Schwarz immer mehr verlieren, zuerst an der
Federbasis, dann an der Mitte, zum Schluss an den Enden. Die schwarzen Federschéfte erhalten sich noch eine
Zeit lang auf dem Nacken. — Unterriicken braun weiss, zum Schwanz hin dunkler werdend; analog wie bei der
K opfzeichnung bekommen die zum Ricken hin sitzenden Federn zunachst braune Spitzen; das Braun dehnt
sich auf den beiden Federseiten aus — nur ein fahler Saum bleibt ringsum; die dem Schwanz unmittelbar auf
liegenden Federn sind fast ganz braun. — Fligel braun, die Aussenfahnen weisslich, von der dritten Primére an
ale. Kleine Flugeldecken dunkelbraun, grosse heller mit fahlen Sdumen. — Schwanz dunkel braun.

Die letzten Secundéren und einzelne Caudalen zerschlissen. — FUsse und Schnabel schwarz.

Call. Lev. c) Aus der Gefangenschaft. Langere Jahre im Zoologischen Garten zu K openhagen gehalten,
starb 1871.

Bel diesem jingeren Vogel, dessen Gefieder durch die Gefangenschaft gelitten hat, ist die Anordnung des
Coloritswie bel b). Alles was dort braun und dunkelbraun, ist hier rostbraun. Die Vertheilung des Weiss ist
dieselbe. Fusse und Schnabel hornbraun. Die Schnabelfedern sind bei diesem Exemplar braunweisslich, indess
sie bei No. b) braunschwarz sind.

Bel den hier beschriebenen Exemplaren b) und c) ist die Anordnung der Farben insgesammt nicht von der,
wie man sie beim normalen Vogel findet, verschieden: normal grau — hier weiss; normal schwarz — hier
braun.

10. Corvus frugilegus, L.

Gilbert White sagt, dassihm in England wahrend einer langen Reihe von Beobachtungsahren nur ein Fall
von einem Albinismus bei Vogeln, , bei denen ererbter oder eigener Leucismus viel seltener [als bel
Vierfussern] vorkommt*, und zwar bel einer Saatkrahe begegnet sei. Er fand in einem Neste zwei junge
milch-weisse Saatraben, deren Schnabel, Beine, Flsse und Négel ebenfalls milchweiss waren- Leider giebt er
nichts tber die Farbe der Iris an. — Eine junge Saatkréhe, cremefarben, mit weissen Beinen und Schnabel,
wurde 1885 in Dumfriesshire gefunden; ihre Augen waren bl&ulich. Diese Farbung kommt bel unzweifelhaften
Albinos gelegentlich vor. [Alb. in Bdsin St. James's Gazette, d. c.]

11. Corvus corone, L.

»Eine weisse Kradhe hielt sich im Herbst 1887 bei Dobersdorf — nicht weit von Kiel — auf.* (Wiesein
litt:)

12. Pica caudata, (Boie).



B. a) Orig. No. 2778. Reinweiss, etwas schwarz auf dem Schnabel; aus Bremen.

Ki. b) October 1856. Von Renard. Reinweiss; Schnabel und Fisse gelb. [Unrein wie Hir. urbica. Ki. c.]

Call. Lev. ¢) # ad. Lisedlund, Insel Moen, Danemark; November 1861. (Aus der Benzon'schen Sammlung.)

Die beim normalen Vogel dunklen Parthien sind matt fahlbraunlich; die Farbung der reinweissen
Unterbrust und des Bauches ist gegen die fahle Farbe des Reste der Unterseites zum Kopfe hin scharf abgesetzt
— wie beim gesunden Vogel. Schenkel und Aftergegend sind noch einen Ton fahler als die Kehle und
Oberbrust. Schwanz, Fllgel, Fluigeldecken reinsilberweiss. Kopfseiten wie Kehle. Oberseite vom Kopf bis zum
Rucken silbergrau, auf dem Oberhaupt etwas in's Fahlbraune spielend. Riicken matt braun.
Oberschwanzflecken wie Unterschwanzdecken. Schnabel und Fusse schwarz. —

Dieses Exemplar ist, wenn man so sagen darf, ein typischer Elsteralbino. Derartige Stiicke findet man in
vielen Sammlungen. Es wére interessant zu eruiren, ob Exemplare mit Riickschlag zum normalen Colorit schon
beobachtet sind. Auch ein anderes Moment ist bei Albinos von Pica caudata regelmassig: ein eigentiimlich
zerschlissener Schwanz, wie ihn unser Exemplar c) in allen Schwanzfedern aufweist.

Call. Lev. d) Orig. No. 2204. Nestjunges. [#? durch Section nicht genau ermittelt H. v. B.] Long. tot. 325
mm. Pupille réthlich. Am 14. Juni 1876 bel Schloss Berlepsch bei Witzenhausen in Hessen von Hans von
Berlepsch geschossen.

Dieses interessante Exemplar, welches wir der Glte unseres Gonners, des glicklichen Schiitzen,
verdanken, zeigt schon ganz schwach jenes fur Elsteralbinds charakteristische Colorit, das wir soeben
beschrieben. Die Kehl- und Oberbrustfarbung ist ein ausserst mattes, nicht in jeder Lage sichtbares
Weiss-chamois; die Grenze zum Weiss der Unterbrust ist zu erkennen. Unter- und Oberschwanzdecken, K opf,
K opfseiten, Nacken, Oberriicken von derselben Farbe wie die Kehle. Schwanz und Fltigel und grosse
Fligel decken matt fahl gelblichbraun. Die kleinen Fliigel decken und die Mitte des Riickens sind
reinsilberweiss, so dass dieses Weiss im Fluge auf der Oberseite ein Hufeisen bildet, dessen offene Seite zum
Kopfe hinsieht. — Die Schwanzfedern sind erst halb entwickelt Flisse und Schnabel gelb.

13. Muscicapa grisola, L.*

B. Total weiss; MUhlenthal.

14. Accentor modularis, L.*

Im Jahre 1885 wurdein Irland ein Nest normaler Eltern mit drei vollausgefiederten weissen Jungen
gefunden. Thre Augen waren so verkimmert klein, dass sie a's ganz unbrauchbar bezeichnet werden mussten:
gewiss ein Fall von echtem Albinismus.

[Albinismin Bds. in St. James's Gazette d. cC.]

15. Troglodytes parvulus.*

G. Kirch hoff Coll. Von Helgoland. Normale Grdsse. Die ersten 4 Priméren reinweiss jederseits. Auf dem
Hinterkopfe bis zum Nacken ein 12 mm langer, 10 mm breiter rein weisser Fleck.

16. Merula vulgaris, Leach.

Scheckige und reinweisse, letztere meist mit tiefblauen Augen (cf. suprabei C. frugilegus) sind in den
letzten zwei Jahren so oft vorgefihrt, dass dies Vorkommen in England nahezu gewdhnlich genannt werden
darf. [Alb. in Bds. in St. Jamess Gaz. d. c.]

B. a) Total weiss.

b) Orig. No. 2548. Aus Bremen. Stirn, Ober- und Unterseite, einige Schwanzfedern und etliche
Schwungfedern weiss, im Uebrigen normal geféarbt.

c) Altes#. Reinschwarz, nur auf dem Oberkopf 2,2 cm vom Schnabel beginnend ein reinweisser Fleck von
2,2 cm Lange, 1,4 cm Breite. Ki. d) Helgoland 1842.

Oberseite fahlbraun, auf dem Kopf dunkler; Fligel hellfahlgelb; Kinn, Kehle weisdlich, letztere mit
braunen Federspitzen. Brust wie Kopf, Bauch heller, jeder Feder Basis weisslich, Oberende bréunlich.
Ohrfedern glanzend fahlbraun. Schnabel und Flsse hellgelb. c) # Helgoland 1844.



Auf dem Nacken ein weisses Band von etwa 10 mm Breite. Ueber dem linken Ohr einige weisse
Federchen, Uber dem rechten ebenfalls aber weniger. [Auch hier das Weiss unrein wie Hir. urb. Ki. c.]

17. Merula torquata, (Boie.)

B. a) Orig. No. 2544. Nacken weiss; Gesichtsseiten und Oberkopf weiss gefleckt.

Coll. Lev. b) Ein Exemplar aus Ditmarschen vom November 1885 in einer Wildhandlung in Kiel gekauft,
woselbst zu der Zeit sehr viele Ringamseln feil waren, in einer Kiste an einem Tage 50 Stlick; wenige pilaris.

Grosse und Farbung normal bis auf einige wenige reinweisse Federn auf den beiden Nackenseiten, rechts
deren vier, links eine.

18. Turdus viscivorus, L.

Ki. Nacken, Halsseiten, Brust, Bauch, Axillaren, Unterfligeldecken, Priméren, Unterriicken, Birzel —
reinweiss. Am Steiss etliche schwach rostfarbene Tupfen. Oberkopf, Kinn, Kehle isabellin, jede Feder mit
dunklerem Schaft. Brust besonders nach den Seiten hin, Flanken rostbraun, jede Feder mit lichterem Rande,
welchem wieder ein schmaler dunklerer Saum folgt. Oberriicken dunkel-rothbraun. Schnabel und Fiisse
hellgelb.

19. Turdus musicus, L.

Ki. @) Oberseite, Schwanz, Flligel fahlbraun, isabellenfarben, zum Schwanze hin heller, die Aussenfnhnen
der Schwingen heller. Ein deutlicher Augenstreif. Unterseite (in ahnlicher Weise wie unten bel Van. cristalus)
in der Anordnung der Zeichnung normal, nur haben alle Tropfenflecken die isabelline anormale Farbe. — b)
Ein sehr merkwurdiges Exemplar: die Flecken auf der Brust vollstandig normal, nicht ganz dunkel, aber nicht
heller, als man sie bei vielen gewohnlichen Stiicken vorfindet; die verwaschene Fleckenzeichnung auf dem
Bauch und dem Steiss normal. Dagegen ist Kinn und Kehle schneeweiss: eine einzige Feder auf |etzterer trégt
die Andeutung eines Tropfenfleckens. Der ganze Kopf, der Nacken, die Schenkel, einzelne Deckfedern, die 3.
und 5. Primérschwinge, ferner die Aussenfahnen der Bastard-, 2. und 4. Primére und eine
Secundérschwungfeder reinweiss. Der Schwanz etwas fahler als normal. Der Rest der Oberseite graubraun mit
einzelnen weissen Federn untermischt. Die Flankentropfung wie beim Bauch. Der Rest der Schwingen
mattbraun. — Fusse, Schnabel hellgelb.

Das Colorit von Ki. b) muss als eine starke Aberration von den gesunden Verhaltnissen bezeichnet werden.

20. Harporhynchus Palmert, Coues.*

Ki. Mexico 1856. Durch J. G. W. Brandt, Naturalienhandler in Hamburg. Balg.

Vaollig normales Kleid bis auf die Oberseite des Kopfes, auf welcher oben 4 oder 5 kleine weisse Federchen
sitzen, auf dem Scheitel zwel etwas grossere weisse Federn, tber dem linken Auge eine kleine weisse Feder
und auf dem Hinterkopf eine braune Feder mit weissem Ende. —

21. D andalus rubecula, (L.)*

Ein rein weisses Exemplar aus England, dessen Kehle und Brust allein die normal e rothe Farbung zeigte.
[Alb. in Bds. in St. Jamess Gaz. d. c.]

22. Motacilla alba, L.

B. Orig. No. 2659. Vom Solling. , Pallide fulvescens' Uber und Uber; creme-farben.

23. Alauda arvensis, L.



B. a) Ein Exemplar aus Oberneuland bei Bremen, im Fleisch von uns Ende October 87 im Bremer Museum
gesehen. Oberseite dunkelgelb; Unterseite weiss; Flsse hellgelb; Iris normal graubraun. Im Nacken einige
regulér farbene Federn.

G. b) # Nienburg. Kirchhoff Coll. 1877. Ganz weiss mit isabellfarbenem Anflug, nur Oberkopf, Zigel und
Ohrgegend dunkler.

Ki. c) Orig. No. 13. 22. September 1842.? Vunbel. (Balg.)

Fligel, Schwanz, Oberseite (Kopf, Rumpf, Birzel), Bauch reinweiss, Fligeldecken schwach ins Mattgelbe
ziehend, desgleichen ein wenig stérker Kehle und Brust. Schnabel und Fusse hellgelb.

Einige wenige weisse L erchen wurden in Grossbritannien constatirt. (Alb. in Bds. St. James's Gaz. d. )

24. Emberiza citrinella aut miliaria, L.

»Am 2. September 1887 wurde bei Bisperode am Ith eine fast weisse junge Gold- oder Grauammer
geschossen.” (Haus Kam-lah in litt.: Fide Hans von Berlepsch.)

25. Passer domesticus, (L).

Ki. a) Orig. No. 1655. Eutin, a. 1843. Dunkelisabellfarben. Unterseite heller. Schnabel und Flsse hellgelb.

b) Orig. No. 1656. # Kiel. 19. December 1847. Oberkopf, Unterbrust, Bauch, Unterschwanzdeckeu,
einzelne Federspitzen auf dem Nacken, Riicken, die Oberflligel decken — reinweiss. — Das Schwarz von Kinn
und Kehle, der rothbraune Ziigel und ebensolche Streifen zur Schulter hinab sind angedeutet durch zerstreute
schwarze resp. réthliche Federn; die weisse Fitigelbinde ist vorhanden. Schnabel und Fusse hellgelb.

c) # Kiel 1887. Ganze Unterseite schmutzig grau, auf dem Bauche einzelne ganz weisse Federn. Oberkopf
und Nacken intensiv weiss, mit einzelnen schmutziggrauen Federchen untermischt. Auf dem Ricken am Ende
einzelner Federn und mitten auf ihnen weisse Parthien. Die Flugel binde ganz undeutlich und unvollsténdig.
Fusse und Schnabel normal.

d) Orig. No. 1654. Oldenburg, a. 1851. Kinn, Kehle, Brust, Axillaren tiefschwarz. Oberbauch,
Unterschwanzdecken, Biirzel schwarz mit sehr feinen bréunlichen Randern. Zwischen den beiden Beinen ein
rein weisser Fleck. Auf der weissen Fitigelbinde etliche schwarze Fleckchen. Auf den Gesichtsseiten, fast bis
zur Schulter hinab, die schwarzen Federn mit Weiss gefleckt. Auf dem Ricken viele der braunen Federn auf
der einen Fahne schwarz und zwar auf der rechten Korperseite vornehmlich die linken, auf der linken Seite die
rechten. Priméren fast schwarz, an den Enden der Secundéren braune Flecken, braune Streifen auf den Fahnen
dieser Federn, ebenso auf denen der Flligel decken erster Ordnung. Schnabel und Fusse gelb. — Dieses sehr
merkwrdige Exemplar widerlegt zunéachst die von Naumann (IV. 458) aus- gesprochene Meinung: dass
schwarze oder braunschwarze Sperlinge in freiler Natur nicht vorkamen, denn es leidet keinen Zweifel, dass
dieser Passer russatus draussen erlegt ist. Wére er in Gefangenschaft gewesen, so wirde das Gefieder nicht so
tadellos im Stande sein; auch wirde wohl eine Notiz auf der Etikette stehen. — Ferner ist esinteressant, dass an
ein und demselben Stiick Melanismus und partieller Albinismus und theilweises Verschwinden der reguléren
Farbung (z. B. an der weissen Binde) sich vorfindet. —

e) , Ein weisser Spatz ist hier bei Schénkirchen (bei Kiel) friher gesehen worden. Junge Spatzen haben hier
haufig einzelne weisse Federn, die sich bel der néchsten Mauser verlieren.” (11. Wiesein litt:) Nicht selten ganz
weisse in England. [Alb. in Bds. in St. James's Gaz. d. c.]

Call. Lev. f) Orig. No. 1793.

# ad. Cassel. Von Theod. Spillner in Cassel im Sommer 1871 gekauft durch Hans von Berlepsch. Ganzer
Kopf und Nacken weiss und braun gescheckt, da zwischen den reguléren braunen Federn sowohl reinweisse
inserirt sind, al's auch braune mit weissen Enden. Von Bug zu Bug zieht sich ein besonders links starker
entwickeltes weisses Band. Riicken mit zahlreichen weissen, etwas ins | sabellfarbene ziehenden Federn
durchsetzt. Oberschwanzdecken gelblichweiss. Auf den Kopfseiten, unter den Wangen etliche weisse Federn.
Schnabel und Fiisse normal. —

26. Passer montanus, Briss.*

G. a) ,Alte Sammlung.“ |sabellfarben.
b) Im Fleisch in Spiritus erhalten; war langere Zeit |ebend in Gefangenschaft gewesen. Reinweiss.
c) # Kirchhoff Coll. Gelbe Varietét. Kopf, Hals, ganze Unterseite regul &r; oberwarts sanft verblichen,



besonders Schwanzdeckfedern und Schwanz.

27. Ligurinus chloris, (L.)

Ein weisser Nestvogel in England beobachtet. [A.V. in Bds. St. Jamess Gaz. d. c.]

28. Cannabt'na sanguinea, Landb.

Ki. Reinweiss. [Unrein wie Hir. urb. Ki. c.] Schnabel und Fusse hellgelb.

29. Turtur deeipiens, Hartl. et Finsch.*

B. Reinweiss,

30. Tetrao urogallus, L.

G. a) # sehr at. Hahnenfedrig. Januar 1857. Jemtland, Schweden. Eierstock und Oviduct sehr deutlich
entwickelt gewesen. (Tetrao mandatus Chr. L. B r e h m). Brust metall-stahigrtin.

b) # sterilis. Im Uebergang zur Hahnenfedrigkeit. Herbst 1850. Helsinglaud. Die braunen Brustfedern
tragen metallgriine Spitzen.

31. Tetrao medius, Mey.

G. a) b) Ohne Etiketten. Ganz schwarze Schnéabel.

c) # Kirch hoff, Coll. Wermeland, Schweden.

Wir fuhren die in den Museen aufbewahrten Exemplare des Hackelhuhns mit auf, al's constante durch
dieselbe Kreuzung entstehende Farbenvarietéten.

32. Phasianus colckicus, L.

Ki. #. Orig. No. 2008. Kinn, Kehle, Zigel, ein Streifen Uber dem Auge, Stirn reinweiss. Auf Kopf, Nacken,
Oberfllgeldecken, Ricken, Rumpf haben viele regulér geféarbte Federn breite — von 1 mm bis 30 mm —
reinweisse Rander, so dass der Vogel gescheckt aussieht. Das Abweichende liegt in der verschiedenen Grosse
dieser Rander und ihrer reinweissen Farbe. Schwanz, Flsse, Schnabel normal. Scheckige und weisse Varietaten
kommen in England haufig vor.

(Alb. in Bds. in St. Jamess Gaz. d. c.)

33. Star na cinerea (L).

B. @) Aus Bremen, a. 1874. Jugendkleid. Reinweiss.

G. b) Juv. Kirch hoff Coll. Nienburg. Das Exemplar, dessen Schwanz so eben hervortritt, ist Gber und tber
isabellfarben. Fligel dunkler; jede Feder zeigt die typischen weissen Sc haft striche und dieV orzeichungder
dunklen Querbander. (cf. infrabei Vanellus cristatus.) Kehle ganz weiss.

Ki. c) # Reinweiss. Fusse und Schnabel hellgelb, die Spitze des Oberschnabels nahezu weiss.

d) Orig. No. 2643. Thuringen, a 1885. Von Tetzner. Stirn, Streifen rings um's Auge, Zugel, Backen, Kinn,
Kehle einfarbig isabellbraun; jedoch auf der Kehle etwas heller, am Kinn nahezu weisslich. Die ganze Brust
gleichméssig melirt; jede Feder an ihrem distalen Ende mit 6 bis 8 quer verlaufenden, durch feine braunliche
Punkte auf den einzelnen Ramis entstehenden Miniaturbandern. Auf der Mitte des Bauches zwei intensiv rosa-
roth geférbte Flecken. Der Rest der Unterseite weiss, Unterschwanzdecken braunlich. Die obere Seite: zunachst
der Stirn eine quer verlaufende weisse Linie, welche sich jederseits Uber dem Auge fortsetzt und, der
Medianlinie zustrebend, sich Uber das Ohr hinzieht. Ohrfedern glanzend rehbraun. Unter ihnen ein dreieckiger
weisser Fleck. Oberkopf braun mit dunklen Schéften, welche bei einzelnen Federn schwarz werden, und



kleinen hellen gelblichen Tropfenflecken 1 mm vor dem Ende jeder Feder. Nacken nielirt (aus Graubraun und
Weiss). Rucken- und Burzelfedern mit querlaufenden, von oben nach unten an Dicke wachsenden braunen
Querbandern, deren jede Feder mehrere tragt. Vom Nacken bis zum Schwanz nehmen diese Querstreifen
vollsténdig regelmassig zu; wahrend sie unter dem Kopfe nur mit der Lupe zu zéhlen sind, erreichen sie am
Ende des Birzels einen Querdurchmesser von 1 mm. Schwanz rostbraun. Schwanzdecken duff gebandert.
Fligel matt isabellin; 1ebhaft weisse Schaftstriche. Oberflligel decken, Flanken breit braun gebandert, weiss am
Ende. Axillaren, Unterflligel decken schneewel ss. Flisse gelbbraun. Schnabel gelb. — Gelegentlich weisse und
partiell albinotische Exemplare in England constatirt. (Alb. in Bds. St. James's Gaz. d. c.)

34. Vanellus cristatus (L).

B. Weibchen, aus Bremen. Unterseite ganz weiss; Oberseite hell, zum Theil braunlich;
Oberschwanzdeckfedern rostbraun. Das Schwarz der Kehle und der Haube ist duff angedeutet, so dass hiermit
wahrscheinlich ein neues Pendant zu den friiher von uns beschriebenen Exemplaren von Sur, vulgaris, Pic.
major, Emb. cilri-nella, Pool, cristatus,

Cab. J.f. O. 1887. p. 79 ff.

Turd. musicus, Star, cinerea,

suprap. 132. No. 33. G. b.

und dem von Dr. J. von Madarész abgebildeten und beschriebenen Picus major

Ueber abnorm gefarbte V6gel in der Sammlung des ungarischen National-Museums. In Termodszetraj zi
flzetek. Vol. VIII. Part. 3. 1864. Deutsch p. 227—239, uug. p. 187—198. Tafel 6. Pic. major pp. 237 und 197.

gefunden it, bei welchen allen bel der néchsten Mauser eine Wiederkehr des regulédren Kleides hétte
erwartet werden durfen. —

35. Scolopax rusticula, L.

G. # ad. Kirch hoff Coli. Westfalen.

Schnabel, 65 mm gegen 75—80 mm bei der normalen Wald- schnepfe, % seiner Lange vom Kopf aus
gerechnet, hellgelb, der Rest schwarz. Zehen lichtgelb, N&gel schwarz. Kleines Exemplar.

Farbung. Analog der normalen Befiederung, hat dieses Stiick dort dunkele Parthien, we ein gewdhnliches
Exemplar schwarze bis braune Farben zeigt, so an den Ziigeln, dem Oberkopf, dem Ruicken, den kleinen
Fligel decken, dem Schwanze. Die ganze Unterseite ist dunkelisabellIfarben, die Kehle wie bei der normalen
Waldschnepfe weiss. Die Subcaudalen sind tiefer gefarbt. Die Wellenlinien der regularen Féarbung der
Unterseite sind stérker am Ober- a's am Unterkdrper angedeutet. Die Sub-alaren und Flankenfedern sind sehr
bleich — alles Dunkele des Normal gefieders nur aschfahl. Hals und Stirn wie die Unterseite. Der ganze Ruicken
isabell bisin's Rothbraune ziehend mit fast ganz weissen Enden. Die grossen Schwingen haben reinweisse
Enden, ebenso das Schwénzende. Biirzel und Unterriicken sind rostfarben. — Das Colorit erinnert an Halcyon
coromandae, Steph.

36. Gallinago scolopacina, Bp.*

B. Orig. No. 2940. Vom 12. October 1874. , Iris braun.” Die Priméarschwingen weissgespitzt, im Uebrigen
das ganze Gefieder , pallide isabellinus'. Die Subcaudalen bleich rothbréunlich, (pallide rufescentes).

37. Machetes pugnax, (L.)*

B. Ein Stiick mit reinweissem Kragen.

38. Anas bosckas domestica, L.*

Ki. Reinweiss, #, aus Busum in Holstein; 23. November 1876, finf Monate alt. —

Dieses Exemplar ist, abgesehen von dem bei Hausenten ausserst haufig vorkommenden Albinismus, durch
das Fehlen der Schwimmhaute an beiden Fissen auffallend. Bel tbrigens normalen K érperverhaltnissen sind
statt der Schwimmhéute ganz kurze unbrauchbare Rudimente solcher vorhanden. — Ueber diesen Fall referirte



Herr Prof. Dr. Mdbiusim Zool. Garten Noll's,

Jahrgang XV1I1, 1877, p. 223. 224.
mit dem Bemerken: dass sich die Flsse ohne kiinstliche Mittel so missgebildet haben missten. Wir haben durch
direkt beim Schenker Herrn Courkamp in Blisum eingezogene Erkundigungen ermittelt, dass die
schwimmhautl ose Ente ohne Schwimmhaute aus dem Ei geschlUpft ist. Gleichzeitig theilte uns Herr Cour kamp
mit, dass eine zweite ebenso missgebildete Ente spéter in demselben Orte erbriitet sei. — Dagegen wurde vor
ca. 6 Jahren auf dem Oute Frankenstein in der Rheinpfalz, laut mundlicher Mittheilung unseres Freundes cand.
jur. S. Ritter, eine bis dahin vdllig gesunde Hausgans (Ans. domesticus) pl6tzlich an dem einen Fusse krank,
konnte nicht mehr gut gehen und schwimmen und gewahrte einen tribseligen Anblick. Der Fuss schwoll dick
an, wurde vollig gelb und sah widerlich aus. Nach einiger Zeit verloren sich ,,infolge des Geschwirs* die
Schwimmhéute, so dass die Gans mit einem , Hihnerfuss' umherlief. Sie schwamm langsamer alsin friherer
Zeit. Es dauerte einige Wochen, bis der Fuss vollstandig heilte und die Schwimmhaute regul & wiederwuchsen.
Danach ist die Gans gesund gebliehen. — Auch in der Litteratur ist ein dhnlicher Fall verzeichnet. Herr
Obermedicinalrath Dr. G. Jager

In: Jahresbefte des Vereins fur vaterlandische Naturkunde in Wirtemberg. Band 111, 1847. Stuttgart, pp.
209—216.
bespricht in extenso einen solchen, bei welchem es sich auch um eine, Ubrigens gesunde, Hausgans handelt.
Leider konnte Dr. Jager eine Anamnese nicht erhalten. Die Schwimmhaute waren hier beiderseits nur an den
Vorderzehen unvollsténdig entwickelt, der hautige Lappen der Hinterzehe vorhanden. Wie bei dem Kieler
Exemplar deuteten kleine freistehende Rander an den Zehen die Ansatzstellen der Schwimmhaute an. — Wir
erfahren nichts dartiber, was aus dem Thiere geworden ist. Dagegen betont Dr. Jager ausdriicklich, wie auch
Prof. M6bius, dass an eine Bastardzeugung zwischen Huhn und Ente resp. Gaus (!) nicht zu denken sei; ersterer
mit der fortfUhrenden Bemerkung, dass man weiter an die Bebritung eines Ganseeis durch eine Haushenne und
an dadurch entstandene V erénderungen denken kdnne — physiol ogische Unméglichkeiten, ebenso wie die
Verwilderung der von Elstern ver-brtiteten Zwerghthner.

Cf. Monatsschrift des Deutschen Vereins zum Schutze der Vogelwelt. Hand VII 1882 p. 270 sqg. V11
1883. p. 44. 212.5qQ.
Endlich plaidirt Dr. Jager noch fir die Eventualitét, dass Ganse besondere Vorliebe fir das Land gehabt haben
konnten, wenig oder gar nicht aufs Wasser gekommen waren und daher nach und nach ihre Schwimmapparate
ein-bussten! — wir halten im Gegensatz zu diesen , Erklarungen’ das Phanomen fir ein einfach pathol ogisches
und kénnen uns deshalb durchaus nicht damit' einverstanden erklaren, wenn Dr. Jager als Pendant
Missgeburten,

Riecke im Journal fur Chirurgie und Augenheilkunde von Walther und Ammon. Band XX X1V, 1845 p.
615.
wie Menschen, deren Finger durch Schwimmhaute verbunden waren, anftihrt. —

39. Spheniscus demersus, (L).*

B. Exemplar aus Angra Pequena, a. 1886. Gesammitfarbe: hell graulich, fahl. Auf dem Ricken die
Federschafte dunkel. Der Hals hellbraunlich. Unterfliigel fahler. — Dieser sehr interessante Albino erinnert
sehr an die schone Abbildung, welche die Sclater'sche Notiz Uber eine, pale variety* von Eudytes chryso-loplius
Brandt in der Zoology der Challenger Expedition illustrirt. VVol. II. Part. VIII. Avespl. 29, 1880 p. 127 fig. 2
»palevariety* (Text: ,I'eprinted from P.Z.S. 1878)."

40. Uria Brunniehl, Sab.

B. Orig. No. 2370. Gronland; von der 2. Nordpolexpedition, ,Hansa', a. 1870 unter Capitan Hegemann.
Reinweiss.

Ein zweites albinotisches Exemplar dieser Species, ein Weibchen, erwéahnt Dr. O. Finsch in seinem ,, dritten
Beitrag zur V6gelkunde Gronlands®

In: Abhandlungen, herausgegeben vom Naturwissenschaftlichen Verein in Bremen Band 5, Heft 2, 1877.
pp. 343—366.

(p. 363), dessen , sammitliche Handschwingen und deren Decken jederseits reinweiss seien’.

41. Hydrochelidon nigra, Boie.*



G. Exemplar aus Lilienthal. Schlohweiss. Schnabel und Fusse hellgelb.

FUr unsere Verzeichnisse neu sind in dem vorliegenden Beitrage Albinos von folgenden Arten beschrieben:
Neoph. perciwpterus, Cot. riparia, Muse, grisola, Acc. niodularis, Trogl. parvulus, Harporh, Palmeri, Dand.
rubecula, Pass. montanus, Turt. deeipiens, Gall, scolopacina, Mach, pugnax, An. boschas, Sphen. demersus,
Hydrochel. nigra.

Von den angefiihrten 80 Exemplaren aus 41 Arten sind manche ,,rein wirklich albinotisch*, manche
»bleichsiichtig, chlorochroitisch”, manche ,, partiell albinotisch* oder ,, partiell chlorochroitisch® nach der
Eintheilung Anton Bogdanow's.

Cao. Journal fir Oruitli. 1858.

Eine Uebersicht Uber diese Verhaltnisse gedenken wir erst am Schluss unserer Material sammlungen zu
geben. —

Kiel, Ende April 1888. Zoologisches Institut.

Description D'Une Nouvelle Espece De
Perruche

(Trighoglossus Josefinae)

Appartenant Au Sous-Genre Charmosyna,
par M. O. Finsch, D. Ph.

Conservateur du Musée de Bréme.

Trichoglossus Josefinae: Capile, collo, corpore inferiore kerme-sinis; macula occipitali obscure
cyaneo-lilacina, postice vitla nigra circumdata; dorso, alisque viridibus; ventre, tibiisque nigris,
viola-scenle-micantibus; uropygio, hypoebondriisque flavis; rectricibus dua-bus mediis rubris, ceteris viridibus,
pogoniisinternis rubris, apicibus flavis, macula supracaudali obscure cyanea.

Téte, cou, partie antérieure du manteau et |es parties inférieures du corps d'un beau rouge cramoisi, dela
méme couleur que les couvertures inférieures des ailes et |es souscaudal es; manteau, épaules, toutes les
tectrices et les barbes externes des rémiges d'un beau vert d'herbe; les barbes internes des rémiges sont d'un noir
mat; |'aile en dessous noirétre; une grande tache d'un bleu-lilas obscur couvre I'occiput bordé derriere d'une
large bande noire qui commerce en arriere des yeux et couvre la région nuchale; ventre, région anale et colés
des cuisses d'un noir mat avec reflets violacés; les plumes postérieures de la région fémorale avec quelches
taches linéaires d'un jaune brillant; creupion et ses cotés jaunes; | es parties antérieures des couvertures
supérieures de la gueue d'un bleu-lilas obscur, prennent une teinte vert-clair en dehors, les parties postérieures
des couvertures supérieures cramoisi; les deux rectrices intermédiaires d'un beau rouge-sang se terminent a
I'extrémité en jaune; rectrices latérales rouges alabase, plus éendues sur la barbe interne, vertes versle milieu
et le reste d'un jaune vif; bec d'un orange-rougeétre; tour des yeux nu; tarses rougeatres avec les ongles
noiréatres.

Cette brillante nouvelle espéce se rapproche beaucoup de Trichoglossus (Charmosyna) papuensis, Gml,
mais elle se distingue facilement par ses rectrices médianes rouges, au lieu de vertes, par le croupion jaune, par
I'absence de la bande transversale du vertex et par I'absence de la tache jaune a chaque c6té de la poitrine; les
deux rectrices médianes, si excessivement allongées et rétrécies au Trichoglossus papuensis (plus long que 240
mm.) ne sont pas plus longues au Trichoglosse de Josefine que chez les autres espéeces; p. e. chez le
Trichoglossus placens, Tem.

Jai recu l'individu unique par Monsieur le comte Ercole Turati de Milan, ou il forme partie de I'excellente
et célébre collection ornithologique des freres Turati. M. le comte a obtenu cet individu de M. Laurent De
Gréaux, marchand-naturaliste a Marseille, qui I'a acheté a Londres avec deux individus de Psitacula Gulielmi
[11, qui sont aussi en possession des fréres Turati. L'indication de la patrie mangue, mais je crois que |'oiseau est
originaire de la Nouvelle-Guinée. Le Musée de Bréme a une intéressante collection d'objets ethnographiques de
laNouvelle Guinée et entre autres aussi une coiffure d'un indigene composée de plumes de différents oiseaux,
principalement

Trichoglossus Josefina Finseh

Finsch, Trichoglossus Atti Soc. It. Sc Nat Vol XV Tav 7 0. Finsch. ad nat del. Lit.. L. Ronchi desreclrices
de Trichoglossus papuensis et de eette nouvelle espece. M. H. von Rosenberg, célebre par ses voyages dansla
Nouvelle-Guinée, m'a averti que ces coiffures sont particuliéres aux indigenes de I'intérieur de cette ile. Grace a



CEs renseignements Nous pouvons considérer ces contrées comme la patrie de notre jolie espece. M. H. von
Rosenberg n'a pas recueilli cet oiseau pendant ses voyages et M. le professeur Schlegel m'a écrit qu'il n'est pas
représenté au riche Musée des Pays-bas a L eyde.

Estratto dagli Atti della Societa ltalianadi scienze nati? ai. Voi. XV, fase. V,

Milano, 1873.

Tip. Bernrdoni

The Glaciation of Caithness. By B. N. Peach, F.R.S.E., F.G.S., And John Horne, F.R.S.E., F.G.S,,
Of the Geological Survey of Scotland.

Read before the Royal Physical Society of Edinburgh 20th April 1881, and Extracted from the Society's
Proceedings, Session CX., Vol. vi.

Edinburgh: Printed by M'Farlane & Erskine. 1881.

The Glaciation of Caithness.

|. INTRODUCTION.

IN the course of our annual leave of absence from official work, we visited Caithness in the autumn of
1880, for the purpose of continuing our investigations regarding the extension of the ice in the North Seain the
Glacial period. The results of our previous observations in Shetland and Orkney, which have appeared in the
Quarterly Journal of the Geological Society

Quart. Jour. Geol. Soc., vol. xxxv., p. 778; xxxvi., p. 648.

point to the conclusion that during the climax of the Ice Age the Scandinavian and Scotch ice-sheets
coalesced on the floor of the North Sea, and that agreat portion of thisice-field moved in a north-west direction
towards the Atlantic. We showed that a careful examination of the roches moutonntées, the striated surfaces,
and more especially the dispersal of the stones in the boulder clay, compelled us to admit an ice movement
from the North Sea to the Atlantic during the primary glaciation. We inferred that the Shetland group must have
been overridden by the Scandinavian portion of the ice-field, as the striated surfaces clearly point in that
direction; while the presence of Scotch rocks in the Orcadian boulder clay led us to the conclusion that these
islands must have been overflowed by the Scotch ice-sheet. Further, we adduced evidence to prove the
existence of local glaciersin Orkney and Shetland long after the great mer de glace had melted back from the
old coast lines of these northern islands.

The glacial phenomena of Caithness have an important bearing on the general question of the extension of
theicein the North Sea, and although they have been described by many writers, we resolved to visit the
county with the object of gathering evidence regarding the direction of the ice-flow and the probable physical
conditions which prevailed during the accumulation of the superficial deposits. In the sequel we hope to show
that in many respects there is a close resemblance between the glacial phenomena of Orkney and those of the
Caithness plain. We obtained evidence which shows that the local ice, shed from the hilly ground aong the
county boundary, moved E., N.E., and N. till it debouched on the plain, where it was compelled to veer round
to the north-west in harmony with the general movement in the low ground of the county.

Il. PREVIOUS LITERATURE ON THE SUBJECT.

The boulder clay of Caithness has long been celebrated for the abundance of organic remains which are
present in that deposit, and its origin has consequently given rise to considerable discussion. The occurrence of
marine shellsin the boulder clay was first made known by Hugh Miller in the pages of The Witnessin 1847,
where he states that Mr John Cleghorn of Wick and Mr Dick of Thurso had supplied him with shells from their
respective sides of the county.

"Rambles of a Geologist; or, Ten Thousand Miles over the Fossiliferous Deposits of Scotland.”

The writer of the article also states that, to Mr Dick's chagrin, he had come across an old work, entitled,
"Minutes of Observations Drawn Up in the Course of aMineralogical Survey of the County of Caithnessin
1802 by John Busby, Edinburgh,” wherein were chronicled several instances of the occurrence of marine shells
in the blue clay of Caithness. The survey was made at the instance of Sir John Sinclair.

In his rambles across the county Mr Dick brought to light many localities where this deposit yields marine
shells, and blocks of fossiliferous secondary rocks along with chalk flints. He detected the ice-markings on the



rocks at Thurso, and he noted the occurrence of erratics at various points which had travelled far from their
parent sources.

See"Life of Robert Dick," by Smiles, pp. 159, 164, 169, 184, 187, 195, 223, etc.

Indeed, hislong-continued examinations of the sections from the Thurso river to Freswick burn and southwards
to Dunbeath, led him to the belief that the boulder clay, in some way or other, was of glacial origin.

To Mr C. W. Peach, however, geologists are indebted for most of the knowledge we possess regarding the
organic remains of that deposit. His residence at Wick for many years afforded him frequent opportunities of
making collections of these remains. The results of his observations have been communicated mainly to this
Society, and have been published in the Transactions, while some reports were also presented to the Geological
Section of the British Association.

See the following papers by Sir. C. W. Peach in the Trans, of the Roy. Phys. Soc., Edin., "On the Discovery
of Calcareous Zoophytes in the Boulder Clay of Caithness," val. i., p. 18; "On the Discovery of Nulliporcs and
Sponges in the Boulder Clay of Caithness," vol. ii., p. 98; "On the Fossils of the Boulder Clay of Caithness,"
vol. iii., p. 38; "Further Observations on the Boulder Clay of Caithness, with an Additional List of Fossils," vol.
iii., p. 396; also Brit. Ass. Rep. for 1862, Trans, of Geol. Sec., p. 83; Ibid, for 1864, p. 61.

He was the first to publish lists of the organic remains, and was likewise the first to recognise the
resemblance between the ice-worn blocks of the secondary rocks in the boulder clay and the representatives of
these rocks on the Sutherlandshire coast. In 1868 he informed Dr Croll that his researches had led him to the
conclusion that the boulder clay was a genuine product of land ice, and in every respect identical with Scotch
till.

Geol. Mag., 1870, p. 212.

He also stated that he had come to believe that the ice movement had been from the Moray Firth towards
the Atlantic, and that in al likelihood it might have been produced by masses of land ice crossing the Moray
Firth from the high grounds to the south-east.

In 1866 Mr T. Jamieson, in a paper on "the Glacial Phenomena of Caithness,"

Quart. Jour. Geol. Soc., val. xxii., p. 261.

gave an excellent account of the shelly boulder clay, referring specialy to its distribution, its physical
characters, and organic remains. He advocated the theory that this deposit was due to floating ice during what
he terms the glacial marine period, and he suggested that the transport had been from the north-west to the
south-east, across the country between Reay and Dunbeath. The main argument adduced by him in support of
this movement from the north-west, is the overlapping of the dark grey shelly drift on the grits and
conglomerates towards Dunbeath and Berriedale, coupled with the overlap of areddish-brown boulder clay on
the Caithness flags at Reay. We shall point out presently, however, that these features are satisfactorily
accounted for by supposing that the ice came from the southeast. We shall have occasion to point out also that
this supposed movement from the north-west is at variance with some facts recently brought to light regarding
the direction of the ice-markings and the dispersal of the stonesin the boulder clay, while it leaves unexplained
the occurrence of various secondary rocks in that deposit. Mr Jamieson inferred that the shelly boulder clay of
Caithness was of more recent date than the lower boulder clay of Scotland, which isusually unfossiliferous,
being led to this conclusion by the small proportion of Arctic formsin the fauna of that deposit.

In 1870, our colleague, Dr Croll, contributed an article to the Geological Magazine,

Geo!. Mag., 1870, pp. 209-271.

in which he disputed the marine origin of the Caithness boulder clay, regarding it as a product of land ice.
He called attention to two points noted by previous writers on the subject: first, that with the exception of the
organic remains, this deposit closely resembles the ordinary boulder clay of Scotland, which is generally
ascribed to the action of land ice; and, second, that the marine shells are scattered irregularly through the
deposit, and are smoothed and striated precisely like the stones in the boulder clay. He argued that the presence
of these organic remains does not necessarily prove the marine origin of thetill, but rather that they had been
borne inland with the moraine profonde from the bed of the Moray Firth and the North Sea. He endeavoured to
explain the origin of the shelly boulder clay by supposing that the Scotch ice which filled the basin of the
Moray Firth was deflected by reason of the Scandinavian mer de glace, and was compelled to overflow the
Caithness plain. In his volume on "Climate and Time,"

"Climate and Time," p. 453.

he quotes the testimony of one of the authors of this paper in proof of the gradual bending round of the
Scotch land ice between the Orel and Dunbeath, on the east coast of this county. The evidence now referred to
will be described when we come to discuss the direction of the ice-flow and the character of the boulder clay.

In 1871, a paper appeared in the Transactions of the Geological Society of Glasgow, by the Rev. Henry
Crosskey and David Robertson, in which they give a short account of the boulder clay sections near Wick,
along with alist of the Foraminifera obtained from that deposit.



"The Post-Tertiary Fossiliferous Beds of Scotland,” by the Rev. ii. W. Crosskey and Mr D. Robertson,
Trans, of the Geol. Soc. of Glasgow, val. iii., p. 126, 127. This paper was read in 1868.

In the volume of the publications of the Palasontographical Society, published in 1874, Messrs G. S. Brady
and Robertson, in their "Monograph on the Post-Tertiary Entomostraca,” describe the boulder clay near Wick,
and give alist of Entomostraca from the sectionsin Wick Bay and burn of Haster.

"Monograph of the Post-Tertiary Entomostraca," by Messrs G. S. Brady, the Rev. H. W. Crosskey, and Mr
D. Robertson, Palaioutographical Soc., vol. xxviii., p. 7, 1874.

Before leaving this part of the subject, reference ought to be made to the labours of Mr Joseph Anderson,
Curator of the Antiquarian Museum, Edinburgh. Though he is more widely known by his researches among
"the Picts Houses" in Caithness, yet, during his residence in Wick, be was an earnest worker at the present
subject, and several observers have been indebted to him for valuable assistance. He was the first to wash the
Caithness boulder clay for microscopic organisms—a process which has added greatly to the list of the fauna
obtained from that deposit.

[11. GLACIATION.

The greater portion of the county is occupied by strata belonging to the Old Red Sandstone formation, of
which the most prominent subdivision is the well-known Caithness Flagstone series. A line drawn from Ben
Rha, near Rcay, south-eastwards by Loch Scye, Loch More in Strathmore, to Morven and the Ord, marks the
inland limit of thisforma- tion. The geological structure of this tract has been fully described by Professor
Geikie in his elaborate monograph on "The Old Red Sandstone of Western Europe,”

Trans. Roy. Soc., Edin., vol. xxviii., p. 406.

to which reference may be made for details. Beyond the limit just indicated the strata consist of white
guartzites forming the range of the Scarabens (2054 feet), orthoclase gneiss, mica schists, and occasional
masses of granite; but to these we paid no special attention.

An important feature connected with the glaciation of Caithness is the complete divergence in the trend of
the ice-markings, in the area occupied by the shelly boulder clay, and the district lying to the west towards the
county boundary. In the former areathe prevalent trend is northwest and south-east, which Mr Jamieson and Dr
Croll clearly showed could not have been produced by any local radiation of the ice—a conclusion which is
self-evident to any one who considers the physical features of the county. In the district lying to the west of this
area towards the county boundary, the strife point E., E.N.E., N.N.E., N., and eventually they veer round to the
N.W., along the inland margin of the shelly boulder clay. We shall first describe some of the examples met with
in the area occupied by the shelly drift.

In the district between Reay and Thurso we observed numerous examples on the surfaces of the flagstones.
By the roadside west of the granite ridge at the burn of Isauld, stria; are seen on the grey flagstones beneath a
thin covering of red boulder clay, pointing W. 40° N". These agree with the instances noted by Mr Jamieson at
Beay, running N.W. and W. 35° N. At Shebster we observed ice-markings pointing W. 30° N., and at
Westfield, near the Forss Water, W. 20° to 25° N.

On the surface of the blue flags in the Achscrabster quarries the trend isW. 25° N. Thislocality is
interesting on account of the evidence which it affords of an ice movement towards the north-west. Subangular
blocks have been broken off the flagstones by the ice in its passage over them, which are tilted at a gentle angle
towards the north-west, while the flags themsel ves have been bent over in the same direction. In the Jamestown
quarries, about two miles southwest of Thurso, the prevalent trend isW. 20° N., but on the same rock surface
we noted afainter set running N.E. These have been well-nigh effaced by the north-west movement, and for
this reason they seem to be of older date. This was the only example we noted of a north-easterly trend away
from the inland margin of the shelly drifts.

Between Thurso and Castletown, and eastwards to Brough, similar evidence is obtained of this north-west
and southeast movement. On the surface of the grey flagstonesin the Castletown quarries the direction is N.
20° to 23° W., and again by the roadside, south of St John's Loch, thetrend isN. 10° to 15° W. Several
examples were noted on the slopes between Brough and Dunnet Bays, on the surfaces of the coarse yellow
sandstones of that peninsular tract. In the old quarries, on the slope to the north-west of Brough, the striag point
W. 35° N., W. 30° N., and W. 25° N. A few yards to the west of the above locality another instance was
observed pointing W. 25° N. Farther to the south, by the road leading to Dunnet Church, the direction isW. 25°
to 30° N., and to the west of St John's Loch W. 35° to 40° N. A careful examination of the striated surfaces on
this slope convinced us that they had been produced by ice moving towards the north-west. The gradual rise on
the ground to the west of Brough towards Dunnet Head (346 feet) is due to the presence of coarse massive
sandstones of Upper Old Red age. On the south-east slope the sandstones are finely moutonnéeM, and the
smooth faces point to the south-east, indicating the direction from which the ice came. When we come to



discuss the dispersal of the stones in the boulder clay, we shall see that additional evidence is obtained in
support of this conclusion.

In the undulating plain between Halkirk and Westerdal e the same north-west and south-east trend is
observable. In aquarry south of Achiesfarm-house, about three miles south of Halkirk, the direction is W. 30°
N., and alongside of these is afainter set pointing nearly west.

On the eastern seaboard, between Duncansbay Head and Dunbeath, numerous instances occur which
harmonise with the general trend now described. On the top of the cliff, near Skirsa Head, Mr Jamieson noted
strisepointing W. 25° N.; in the bed of the Freswick burn, N 35° to 40° W.; and at Keiss, N. 35° to 40° W.
Numerous examples are met with in the neighbourhood of Wick, varying from N. 15° W. to N.W. One of the
best instances occurs on the cliff top opposite the Old Man of Wick, which is specialy noteworthy, inasmuch
as it presents certain appearances which could only have been produced by ice coming from the southeast. At
thislocality the flagstones dip inland (N. 30° W.) at a gentle angle, thereby forming tiny escarpments along the
outcrops of the successive beds. On the dip slopes the strice point N. 10° to 20° W., but opposite each small
escarpment they are deflected, the trend being still more northerly, while in the succeeding dip slope the normal
direction is resumed. The dight deflections observable in these small escarpments point to an agent moving
inland from the southeast.

A more striking example, in proof of the ice having moved inland from the North Sea, isto be met within a
goe between Dunbeath and Latheron, close by Latheronwheel. On the north side of a narrow inlet, which is
about 100 feet in depth, the face of the cliff is finely polished and striated; the striae beginning near the
water-level, and ascending the cliff obliquely. It ought to be borne in mind that there has been alarge amount of
denudation along that rocky coastline since glacial times, which is greatly accelerated by the system of jointing
so characteristic of the Caithness flagstones. These cliffs usually present clean-cut faces, owing to the removal
of huge dlices of rock along the joints by the combined action of the sea and atmospheric influences. Henceit is
difficult to find instances of striated surfaces rising from underneath the water-level. Moreover, in the bays at
Freswick, Wick, Lybster, Latheronwheel, and Dunbeath, the boulder clay descends to the shore, thusindicating
that the streams had cut down to the present sea-level, and probably below it in pre-glacial times.

From the foregoing examples, it is evident that all over the broad flats of Caithness the general trend of the
ice- markings is north-west and south-east; but to the west of the inland limit of the shelly boulder clay the
trend iswidely different.

Following the shore northwards from the Ord of Caithness towards Berriedale, the stria; run in an easterly
direction, asif produced by ice moving off the high ground in the southeastern part of the county. North of
Berriedale, however, towards Dunbeath, they gradually swing round and creep inland from the sea, the trend
varying from N. 10° to 15° E.

Again, inthe valley of Strathmore, between Loch More and Dirlot, the same curious deflection of the
ice-markings is observable. By the roadside between Loch More and Strathmore Lodge, several pits have
recently been opened, which have brought to light finely striated surfaces. Not far from the north-west corner of
the loch, in aquarry on the north side of the road, there is a beautifully-polished surface which has been
produced by ice descending the strath. The strigeoccur on red sandy flags and grits, pointing E. 20° N. The
smooth face of the roche moutonnée confronts the high grounds to the west, leaving no room for doubt as to the
direction from which the ice came. On the opposite side of the road well-marked striae are also exposed,
pointing E.N.E., and the same trend is observable a short distance to the east of these localities. Again, about a
guarter of amile from the loch, in the direction of Strathmore Lodge, we noted several instances trending N. 5°
E. Further down the valley, and alittle way east of Strathmore Lodge, ice-markings were found, pointing
N.N.E. and N.W., on the same glaciated surface, underneath a thin covering of boulder clay. We shall have
occasion to point out in a subsequent paragraph that the shelly boulder clay does not extend further up the
valley than Strathmore Lodge. It is apparent, therefore, that the deflection increases as we approach the margin
of the shelly drift. It cannot be ascribed to any elevated mass of ground in the neighbourhood of Strathmore
L odge, because no eminences intervene which could possibly give rise to such a phenomenon. On the contrary,
it points to the existence of a powerful opposing agent, which must have operated over the whole of the broad
Caithness plain.

Again, on the moor between Dalnawillan Lodge and Altnabreac Station well-marked strisewere observed
on granite, trending E. 10° to 15° N. This example isin harmony with the striations near Loch More. This
locality is situated about four miles from the county boundary, and the markings were clearly produced by ice
moving off the adjoining high grounds.

Another traverse from the hills round Loch Scye, eastwards by Loch Shurrery, Ben Dorrery, to Scotscalder,
furnishes remarkable proof of the north-easterly trend of the local ice and its gradual deflection near the limit of
the shelly drift. Between Achsteenalate and L och Scye some finely glaciated surfaces have been recently
exposed by the roadside. About a mile and a half to the west of Loch Shurrery well-preserved stria; are visible



pointing N. 15° E. on a granitic breccia, which here forms the base of the Old Red Sandstone. To the east of
thislocality and about half a mile west of the same Loch, near Achsteenalate, thetrend isN. 15° E., and a
similar direction was noted in the bed of the stream flowing into the Loch on the west side. In these instances
the roches moutonnéecs indicate a movement towards the N.N.E. Crossing the south shoulder of Ben Dorrery
by the road leading to the Dorrery farm-house, several examples were noted by us pointing due N., and in one
case N. 20° E. From the manner in which the south slope of this hill has been glaciated, it is evident that the
ice-markings were caused by ice moving towards the north. Again, in the long railway cutting west of
Scotscalder Station we found several examples pointing N. 5° W., N. 20° W., and N.W. Towards the middle of
the cutting on the south side "cross hatches' were observed pointing N. and N.W., while afew yards to the west
two instances point towards the N. Now, these "cross hatches," like the instance already quoted at Strathmore
Lodge, occur near the inward margin of the shelly drift, and as they are situated in the midst of an undulating
plain, no one can for amoment contend that such remarkable proofs of the deflection of the local ice are due to
the contour of the ground.

Again, in the extreme north-west of the county similar evidence is obtained. About two miles south-west of
Reay, on the south slope of Ben Rah (795 feet), less than a mile from the county boundary, there are fine
examples of glacial abrasion to be seen. The two peaks on this hill are composed of outliers of coarse granitic
breccia resting on fine white sandstones, which are beautifully polished on the intervening col and on the south
slope. Indeed, the striations are as fresh asiif the ice had but recently passed away, and they leave no room for
doubt as to the direction from which the ice came. The instances noted by us point N. 10° E., N., and N. 10°
W.; and they are situated to the west of the limits of the shelly boulder clay. It is evident, therefore, that the
local ice must have been powerful enough to override hills of considerable elevation near the sea-level.
Descending the slope to the burn of Isauld the striae swing round to the north-west as already indicated.

From the evidence now adduced it is clear that these two diverging systems point to the existence of two
opposing streams of ice. From the billy ground along the county boundary and the heights in the east of
Sutherlandshire the local ice flowed E.N.E. and N.N.E. towards the Caithness plain, while near the Ord and at
Reay it flowed into the sea. But along the line indicated by the inland margin of the shelly drift, the local ice
was compelled to veer round to the N., and eventually to the N.W. in harmony with the general movement all
over the great plain. The "cross-hatching" met with along this line indicates a sustained conflict between the
opposing streams, which resulted in favour of the north-westerly ice-flow. On both sides of this line the boulder
clay isof two distinct types, as will be presently described. Occasionally there is a commingling of the material
belonging to therival ice-streams, but in general the features are totally different. Indeed, the phenomena now
referred to are quite analogous to those met with in the central valley of Scotland, so well described by our
friend and colleague Dr James Geikie. In this |atter case, the great ice-streams from the Highlands and Southern
Uplands coalesced in the midland valley, producing similar "cross-batching" and the same commingling of the
mor aine profonde.

Dr James Geikie reminds us that similar phenomena have been recorded by geologistsin Scandinavia,
"cross-hatching" having been observed many years ago by Forchammer in Denmark, and in more recent years
again and again in Norway and Southern Sweden by various geol ogists. Quite recently they have been detected
also in North Germany by Dr Fenck. "The intercrossing of boulders derived from different quarters,”

Extract from aletter by Dr J. Geikic, F.R.S., to one of the authors of this paper.

he continues, "has likewise been frequently noted by continental geologistsin the drift deposits of various
parts of Europe. Perhaps among the most remarkabl e examples are those described by MM. Falsan and Chantre
in their magnificent work on the ancient glaciers of the basin of the Rhone. In the region lying between Bourg
and Grenoble (Ain, Savoy, and Isere) the glacial deposits display again and again the most remarkable
examples of erratics which have crossed each other in their journey at all angles. For example, in the
neighbourhood of St Paul, alittle to the west of the beautiful Lac du Bourget, the glacial deposits are charged
with blocks of dolomitic limestone, which have descended from Mont du Chat—i.e., in aN.N.W. direction. But
in the same district occur many blocks of various rocks which have come from Upper Savoy—i.e., from N.E.
Here the one set of boulders has crossed the other nearly at right angles. And numerous other similar examples
are pointed out by the French glaciaists. Still more striking is the fact that now and again erratics have travelled
in precisely opposite directions—one set having been carried up, while another has been brought down, one and
the samevalley. Thus, in the Val Romey (S.E. of Nantua) erratics of local origin may be traced south as far as
the Lyons and Geneva Railway, while boulders derived from the Alps have travelled up the valley for a number
of miles! And the same peculiar phenomena are repeated in the case of many other valleysin Dauphiny and the
adjoining regions. The origin of this'intercrossing' of erraticsis very simply explained by MM. Falsan and
Chantre. They point out that before the great glacier of the Rhone and the Arve had attained its maximum
development, all the mountains of Savoy, Dauphiny, etc., had their local and independent glacier systems, some
of which were very considerable. These local glaciers flowed down the valleys, as a matter of course.



By-and-by, however, when the united glaciers of the Rhone, the Arve, the Isere, and the Drac, with their
aflluents reached their greatest extension, so asto cover all the region between Bourg, Lyons, Vienna, and
Grenoble with avast mer de glace, the formerly independent glacier systems of Dauphiny, etc., were
overwhelmed, and their flow arrested, and in many cases actually reversed. In other words, the united mers de
glace of the Rhone, the Arve, etc., sometimes overflowed the summit-levels from which the local glaciers had
descended, while in other cases they simply dammed back the local ice and protruded long tongues of ice into
the lateral valleys formerly occupied by independent glaciers. And thus alpine rocks were often carried in very
different directions to the course followed by the débris of the local moraines. But when the great mer de glace
declined in importance, the local glacier systems came again into existence, and rocks of local origin travelled
clown the valleys as before.

"German geol ogists have long been familiar with the fact that' intercrossings of erratics are not uncommon
in the so-called Northern Drift; and | may refer you to 'Prehistoric Europe,’ pp. 203, 564, and Plate D, where
you will find some account of the general results arrived at. The 'intercrossings of bouldersin the drift deposits
of Lancashire, Cheshire, etc., so ably described by Mr Macintosh, are, | do not doubt, to be explained in the
same way. If those who still cling to the iceberg origin of our boulder drifts can be induced to study MM.
Falsan and Chantre's work, they will pause before appealing to the distribution of bouldersin the northwest of
England in support of the marine theory of the drifts. To me that distribution is eloquent of the successive
changes of ice-flow which took place during the gradual increase and decrease of the mer de glace which
enveloped that part of England. Long before that mer de glace attained its full development, the glaciers of
North Wales and the Cumbrian Lake Country must have flowed outwards freely in many directions, which they
could not afterwards follow when the united mer de glace cameto fill up the basin of the Irish Sea and advance
inland upon Cheshire, etc. At the period of maximum glaciation the path of the ice would often be at right
anglesto what it was before that maximum was reached, and to what it again became after the mer de glace was
on itsfinal decline."

Mr Jamieson states in his paper that where he observed "any indication of a stoss-seite it was on the
north-west side.”

Quart. Jour. Geol. Soc., val. xxii., p. 268.

But no instance is quoted save one about two miles south of Berriedale where some masses of
conglomerate "crag” to the east, asif produced by ice moving Seawards. This example is situated at the
southern margin of the shelly drift, and was evidently caused by the local ice already described.

The absence of any well-marked roches moutonénes in the area occupied by the shelly drift may be
satisfactorily accounted for by the peculiar mode of weathering of the Flagstone series. The flagstones were not
capabl e of assuming the dome-shaped contours so characteristic of highly glaciated regions. In many instances
they broke up into subangular blocks underneath the ice, a striking example of which has aready been
described in the Achscrabster quarries. The very same features we found to obtain in Orkney in the tracts
occupied by this series. But notwithstanding this mode of weathering, we have adduced several examples which
indicate a movement towards the north-west, and when these are viewed in connection with the remarkable
deflection of the local ice-stream, it must be admitted that the evidence derived from the striated surfaces and
the roches moutonnéesis clearly in favour of this conclusion. This view receives additional support from the
evidence supplied by the boulder clay.

V. BOULDER CLAY.

Within the county this deposit is of two distinct types, corresponding with the two opposing streams of ice
just described. We have (1.) a stiff, dark grey, shelly boulder clay, containing an admixture of rocks of local
origin, with alarge proportion of blocks which are foreign to the district; (2.) areddish or brown boulder clay,
containing no shells, and including stones derived from the area traversed by the local ice-flow. A line drawn
from Shebster midway between Keay and the Forss Water, south-eastwards by Scotscalder Station and
Strathmore Lodge to Dunbeath, marks approximately the inland limit of the dark grey boulder clay charged
with marine shells. The coast-line from Dunbeath to Duncansbay Head, and thence to near Keay, forms the
boundary line on the east and north. Over the whole of this triangular-shaped area, measuring about 300 square
miles, the shelly boulder clay is distributed in irregular sheets; and when we consider the remarkable features
presented by this deposit and the extent of ground which it covers, thereislittle wonder that its origin has given
rise to considerable discussion. Throughout the area occupied by the shelly drift, the striations have a general
north-westerly trend, as already indicated; and in a subsequent paragraph we shall describe certain facts
connected with the dispersal of the stones in this deposit, which indicate that the ice-flow must have been from
the North Sea towards the Atlantic. The reddish or brown boulder clay, containing no marine shells, liesto the
west of the line which marks the inland limit of the shelly drift. We shall first describe the moraine profonde



produced by the local ice-flow.

On the shore, between the Ord and Berriedal e, the deposit consists of a reddish-brown gritty clay, with
well-striated stones composed of rocks belonging to the immediate neighbourhood. Amongst these may be
mentioned pink granite, gneiss, quartzite, granitic breccia, red flags, grits, and shales, al of which occur in the
vicinity. No shells were observed in this deposit, nor any of the secondary rocks which are so prevaent in the
shelly drift. As already described, the stria; along this part of the coast point seawards, and the deposit has
evidently been produced by ice which radiated from the adjoining high ground. But to the north of Berriedale
and onwards to Dunbeath, where the striae begin to bend inland, the boulder clay completely changesits
character. The colour becomes dark grey, blocks of the secondary rocks make their appearance, and organic
remains are abundantly met with. Indeed this latter deposit occursin great force in the Dun-beath Water, as
described by Dick and Jamieson. In the Berriedale Water, however, which drains the northern slopes of Morven
and the Scarabens, there are high banks of the reddish-brown ground-moraine, resembling in every respect the
sections between Langwell and the Ord. Mr Jamieson states that he observed in the Berriedale Water sections
some of the dark blue-grey stuff commingled with the red boulder clay, in which, after some search, he found
"nine or ten small pieces of shell and a bit of a Balanus."

Quart. Jour. Geol. Soc., val. xxii., p. 270.

But this commingling of the separate deposits occurs near the margin of the shelly drift, where the
conflicting ice-streams must have shifted their ground, according to the relative pressure, which need not
necessarily have been constant. Such an admixture of the ground-moraine of the respective ice-streamsisjust
what might be expected under these conditions.

We can now explain the overlap of the dark-grey shelly drift on the red conglomerates, grits, and flags
north of Berriedale towards Dunbeath, referred to by Mr Jamieson. A similar overlap occurs at the Sarclet, five
miles south of Wick, where the same conglomerates and red flags are brought to the surface by means of an
anticlinal fold. It is evident that this overlap is due to the forcible invasion of that area by the ice from the North
Sea, which pushed along underneath the mass the pebbly silt and sand charged with marine shellslying in its
path.

Again, in Strathmore, on the banks of the Thurso river, this reddish-brown boulder clay is exposed above
Strathmore Lodge. At the bend above the lodge, close by the footbridge, there is an excellent section of this
deposit on the right bank of the stream. It consists of red gritty boulder clay, with well-striated stones, which
have been derived from the metamorphic rocks to the west. But not far below the lodge the dark-grey shelly
boulder clay makes its appearance simultaneously with the change in the trend of the ice-markings, and from
thence it forms a series of bluff cliffs, from 20 to 25 feet in height, as far as the rocky ravine below Dirlot
Castle. In these sections we detected numerous blocks of secondary rocks, with fragments of marine shells.

In the burn of Isauld, and by the roadside leading to Shebster, sections of red boulder clay, free from shells
and secondary rocks, are found resting on the grey flagstones. Associated with pieces of the grey flags are
numerous striated blocks of red sandy flags and grits. A slight knowledge of the geological structure of the
district satisfactorily explains the overlap of the red boulder clay on the grey flagstones east of Reay. On the
hills round Ben Rah, and southwards to Loch Scye, there is a coarse granitic breccia, largely composed of
fragments of orthoclase felspar. In the upper reaches of the Forss Water this granitic breccia passes underneath
agreat series of chocolate-coloured flags, which cover a strip of ground a mile in breadth between
Achsteenalate and the east bank of Loch Shurrery, and these beds are overlaid in turn by the grey flagstones of
Ben Dorrery. Now, the local ice, which streamed north-east and north from the hilly ground between Ben Rah
and Ben Shurrery, must have crossed these zones at the base of the Old Bed Sandstone; and hence numerous
blocks of the chocolate flags would be mingled with the ground moraine, and the colour of the deposit would
naturally become red. In its northward march thislocal ice must have invaded the area occupied by the grey
flagstones between the burn of I1sauld and Shebster. It is not necessary, therefore, to invoke a movement from
the north-west to explain this overlap. In the light of the foregoing facts, al difficulty regarding its occurrence
disappears.

To the west of Sandside Lodge, by the roadside, there is a section of similar reddish-brown boulder clay of
local origin, containing blocks of grey micaceous gneiss, granite, pink felstone, grey and red flags.

To the east of the line already described, as marking the inland limit of the shelly drift, the boulder clay
differswidely in character from that just described. The shelly drift is not distributed uniformly over the whole
area. It reaches its greatest depth along the stream courses and in the various bays which indent the rocky
coast-line. Excellent sections are exposed in the bed of the Forss Water, the Thurso river, at Scrabster Harbour,
in Wick Bay, and Dunbeath Water. In many places it reaches a depth of 40 feet, and at Scrabster Harbour its
thicknessis upwards of 100 feet. In the undulating dome-shaped tracts it thins out to a foot or so in thickness,
and in many places it disappears altogether.

We have little to add to Mr Jamieson's accurate account of the physical characters of this deposit. Again



and again we had occasion to confirm many of the observations recorded in his paper. We shall therefore have
to repeat the description of some of the well-known features dwelt on by him in order to show that they cannot
be satisfactorily explained by the theory of floating ice.

The shelly boulder clay is of adark-grey slate colour when moist, but frequently, in the upper part of the
sections, it assumes a brown or ferruginous tint, which may be due to oxidation. It is evident that this brown tint
isamere surface discoloration, because when the deposit is dug into for alittle way the slate colour appears.
Throughout it consists of an extremely stiff gritty clay, charged with stones of various sizes. In all the sections
the stones are scattered irregularly through the matrix. Occasionally lenticular seams of sand occur in the midst
of the deposit, but their presence does not impart a stratified arrangement to it. Indeed, all those who have
carefully examined the sections agree in stating that this shelly drift has no trace of stratification, and that in
physical character it resembles ordinary Scotch till. Marine shellsin amore or less fragmentary form are
scattered irregularly through the gritty matrix as well as the seams of sand. There is one section described by
Jamieson, on the south side of Wick Harbour, which is of importance, as it shows a sight change in the
character of the deposit in the upper parts of the cliff. The section is about 50 feet high, the lower part of which
consists of a dark-coloured and very tough gritty clay, with very small stones and numerous remains of marine
shells. Thin seams of sand are mixed with this deposit, but there is no trace of stratification. In the upper part of
the section the deposit is of a brownish tint, and less compact. A few feet from the top of the section there are
some large blocks of granite, sandstone, and various metamorphic rocks, which are distinctly ice-worn. The
occurrence of these blocks, however, is quite exceptional. Along the cliffs to the south of Wick the same
changein colour is observable, but fragments of shells are also met with in this material, and the stuff is quite
homogeneous from top to bottom.

The nature of the stones embedded in the deposit deserve specia attention, as they furnish important
evidence regarding the ice movement. Throughout the area the prevalent ingredients are, of course, blocks
derived from the underlying Caithness flags. It is particularly observable that in the sections along the eastern
seaboard there is a comparative absence of ordinary-sized blocks of this material. Indeed, with certain
exceptions, the deposit is not stony, as the matrix contains only small well-rounded pebbles. When the sections
are followed inland, however, the stones derived from the Flagstone series increase both in number and size.
Thisfeature is satisfactorily explained on the supposition that the shelly boulder clay of the eastern seaboard
was mainly composed of the pebbly silt and sand lying on the bed of the North Sea, which was gradually
mingled with materials obtained from the flagstones as the ice advanced inland towards Thurso and Reay. The
presence of the large blocks of flagstone in the upper part of the sections exposed round Wick Bay may be
accounted for in the same manner. It is probable that the ice took some time to remove the silt from the sea
bottom, and it was not till it had done so that it was enabled to quarry the underlying rocks out of which to
manufacture boulders. Dr Fenck has explained similar phenomena met with in the Danish driftsin the same
way. We frequently noted that the larger blocks of the flagstones lay with their long axes parallel to the
direction of theice-flow, while they are invariably striated in the same direction. This feature was observed by
Jamieson in the Milton and Haster burns, and it is capitally displayed in the sections in the Thurso river,
between Dirlot and Strathmore Lodge. Here there are occasional blocks of grey and chocolate flags, upwards of
3 feet in length, arranged as described.

Owing to the remarkable uniformity in the character of the Caithness Flagstone series there is some
difficulty in determining the direction of the ice-carry from the dispersal of the local rocks in the boulder clay.
Thereis one striking instance, however, to which we paid specia attention, which confirms the opinion that the
ice must have come from the south-east. The peninsular tract of ground, which is situated between Brough Bay
and Dunnet Bay, extending northwards to Dunnet Head, measuring about five square milesin extent, is
occupied by coarse yellow and red sandstones, which are brought into conjunction with the Flagstone series by
afault. This dislocation runs from Brough Bay southwards by St John's Loch and the church of Dunnet to
Dunnet Bay. Now, in the boulder clay sections to the east of the fault, no trace of these characteristic sandstones
isto be seen on the shore or inland, whereas the Caithness flagstones have been carried on to the surface of
these Upper Old Bed Sandstone rocks. Had the ice-flow been from the north-west, the phenomena would have
been precisaly the reverse of what we have stated, as blocks of these massive sandstones would certainly have
been mingled with the moraine profonde to the south-east of the fault.

Again, on the shore about four milesto the south of Wick, at the Sarclet, massive beds of conglomerate,
attaining a thickness of nearly 300 feet, are brought to the surface by means of an anticline.

Trans. Roy. Soc., Edin., vol. xxviii., p. 376.

Blocks of this conglomerate can be traced inland from this locality, both in the boulder clay and on the
surface in the direction of Thurso.

Dick mistook the boulders of this rock, which he found between Thurso and Dunnet, for fragments derived
from the conglomerates of Port Skerry in Sutherlandshire, from which they differ considerably.



But in addition to these local rocks there is alarge percentage of blocks which are foreign to the Caithness
plain. Amongst these may be mentioned granite, porphyritic felsite, diorite, gneiss, mica schist, quartzite,
oolitic limestone, oolitic brecciated conglomerate, grey sandstone belonging to the Oolite formation, septarian
nodules, along with chalk and chalk-flints. Indeed, over al the tract occupied by the shelly drift chalk-flints are
occasionally met with on the surface, having escaped denudation while the matrix which enclosed them has
been worn away. Some pieces of jet were also obtained by Mr C. W. Peach in the sections at Wick, and several
specimens of belemnites were found by him both at Wick and in the Thurso river. It ought to be bornein mind
that the secondary rocks in the dark-grey clay are co-extensive with the shells, and where these blocks occur
shells are common. These foreign blocks are hardly ever found in those places where the deposit is only afoot
or two thick, and the same remark applies to the organic remains. In that case the blocks are amost invariably
composed of the underlying rocks.

We believe that Mr C. W. Peach was the first to recognise the close resemblance between the blocks of the
secondary rocks in the shelly boulder clay and their representatives on the Sutherlandshire coast. Many of the
included blocks contain the same fossils as those chronicled from the latter locality. Indeed, nearly all the
blocks of secondary rocks, save the chalk and chalk-flints, might quite well have been derived from the
Sutherlandshire coast, or the outliers which occur in the basin of the Moray Firth. But though cretaceous rocks
do not occur in place on the shores of the basin now referred to, they are believed to exist on the bed of the
Firth. In addition to these, several blocks of fossil wood are met with in the shelly drift which are identical with
those found by us in the Odin Bay section, in Stronsa, Orkney. Sections of this rock show distinct cell structure
under the microscope, and they have been determined by Mr Kidston of this Society as specimens of Pence
Lindleyana of Oalitic age. The same rock is embedded in the oolitic shalesin Sutherlandshire, whereit is
burned for lime.

The occurrence in the shelly boulder clay of these blocks of secondary rocks which are known to exist in
the basin of the Moray Firth, is an additional argument in favour of the theory that the ice-flow across the
Caithness plain was towards the north-west.

The distribution of the shells in this deposit seems to favour the same conclusion, for along the eastern
seaboard the shells are abundant, but they are more difficult to obtain as the sections are followed inland
towards Thurso and Reay. The appearances presented by these organic remains indicate glacial abrasion
precisely in the same manner as the stones in the same deposit. This fact has been noticed by various observers,
and has been repeatedly referred to in connection with the question of the origin of thetill. They are broken,
smoothed, and striated like the stones associated with them; indeed they resemble the shell fragments we found
in the Orkney boulder clay, though in the latter case they are more fragmentary and not so well preserved. The
most common forms met with are Cyprina Islandica, Mactra solida, M. truncata, Turritella ungulina, Astarte
clliptica, A. borealis. But though the shells as a rule are more or less broken and in many instances striated, yet
in some cases entire valves have been dislodged. Mr Jamieson found "one entire valve of Astarte borealis,
another of A. elliptica, and two small ones of A. compressa, likewise a specimen of Natica nitida, and another
of N. Islandica, both aimost perfect." The striking example of the complete bivalve Anomia, referred to by Mr
Jamieson and Dr James Geikie, was found by Mr C. W. Peach protected in the hollow of astone. Indeed it is
highly probable from the appearances presented by many of the fragile shells that they were frozen in the
ground moraine, and in this way escaped compl ete destruction.

A glance at the accompanying list conclusively shows that the sections have yielded but a small number of
forms characteristic of the littoral zone. After years of vigilant searching, Mr C. W. Peach obtained only afew
species which lived along the shore, among which may be mentioned two specimens of Purpura lapillus, afew
specimens of Patella vulgaris, Mytilus rarely, and Tapes pullastra also rarely. We shall point out presently that
the scarcity of these shore forms, and the great abundance of species whose habitat lay in deeper water, have an
important bearing on the question of the origin of the shelly boulder clay.

LI1ST OF ORGANISMS FROM THE CAITHNESS BOULDER CLAY.

Vertebrata.
. Piece of fish-bone.

Annulosa

. CRUSTACEA—

Portion of shell of Brachyurous Crustacean.
. CIRRIPEDIA—

Balanus crenatus.



B.scoticus (porcatus).
Verruca stromia.
. OSTRACODA—
€ythere concinna.
€. Dunelmensis (Norman).
€. Finmarchia (G. O. Sars).
€. lutea (Muller).
€. mirahilis (Brady).
€. villosa (G. O. Sars).
€. viridis (Muller).
€Cytheridea pajrillosa (Bosguet).
€ytherideis Dunedinensis.
€. subspiralis.
Cytlierura undata (G. O. Sars).
€ytheropteron latissimum (Norman).
b oxoconcha imprcssa (Baird).
Xestoleberis depressa (G. O. Sars).
. ECHINODERMATA—
Echinus neglectus.
Hoatangus spec.
©phiocoma rosula.
. ANNELIDA—
Pectinaria? (sandy tube of).
Serpula vermicularis.
8 punculus Bernhardus(Forbes).
Soirorbis granulatus.

Mollusca.
. GASTEROPODA—
Aporrhais pes-pelecani.

Buccinum undatum.
€apulus Hungarians
Capulus Hungaricus has been added to this list from a specimen obtained by C. W. Peach from
Freswick, and which he inadvertently omitted from his reports.
Cerithiopsis costul ata.
€hiton cinereus.
€renella decussata.
Pbcntalium abyssorum.
b. entale.
Fusus antiquus.
bacuna divaricata.
bittorina littorea.
b. obtusata (L. littoralis).
Mangelia laevigata (M. nebula).
M. Leufroyi.
M. pyramidalis.
M. Trevelliana.
M. truncata.
Nassa incrassata.
Natica affinis (N. clausa).
N. Islandica (N. helicoides).
N. nitida.
N. pallida (N. Gramlandica).
N. sordida.
©dostomia acicula (Eulimella acicula).
©. albella.
Patella vulgata.
Purpura lapillus.



Rissoa parva, var. interrupta.
Tornatella fasciata.
drochus Gramlandicus (T. undulatus).
T. Vahli.
q. zZiziphinus.
Trophon clathratus (Fusus scalaformis).
1. clathratus, var. Gunneri.
1. truncatus.
Turritella ungulina (T. communis) (T. tercbra?).
. PELECYPODA—
Anomia cphippium, var. squamula.
Astarte borealis (A. ardica).
A. compressa.
A. sulcata, var. Scotica.
A. sulcata, var. eliptica.
€ardium echinatum.
€. edule.
€. exiguum (C. pygnoauim).
€. fasciatum.
€. Gromlandicum.
€. Norvegicum.
€yprina Islandica.
€yrtodaria (Glycimeris) siliqua.
Ponax vittatus (D. anatinus).
beda minuta (L. caudata).
b. pernula, var. buccata.
k. pygmaos.
bacina borealis.
b. spinifera.
Mactra solida.
Mya truneata.
M. truneata, var. Udivallensis.
Mytilus edulis.
M. modiolus (Modiola modiolus).
Nucula nucleus.
N. sulcata (N. decussata).
Ostrea edulis.
Pecten Islandicus.
P. maximus.
P. opercularis.
&axicava Norvegica (Panoposa Norvegica).
& rugosa.
Tellina calcaria (T. proxima).
1. Balthica (T. solidula).
¥enus casina.
V. gallina (V. striclula).
V. lincta (Artemis lincta).
V. ovata.
. BRACHIOPODA—
Rhynconella psittacea.

Molluscoida.

Cellarea (Salicornaria).

Cellepora pumicosa.

Crisia dentieulata.

Hyppothoa divaricata.

Lichasopora hispida (Tubulipora hispida).
Membranipora catcnularia.



M. spec.

Mucronella Peachii (Lepralia Pcachii).

M. Peachii, var. labiosa (L. Pcachii, var. |labiosa).
Sehizoporella unicornis (Lepralia unicornis).

Protozoa.

SPONGIDA—

Geodia—"?.

€lionia codata.
FORAMINIFERA—

Biloculina ringens (Linn.).
Bulimina marginata(D'Orb.).

B. pupoidcs (D'Orb.).
€assidulina laevigata (D'Orb.).
Cristellaria rotulata (Lamk.).
Pentalina communis (D'Orb.).
biscorbina rosacea (D'Orb.).
©&lobigerina bulloides (D'Orb.).
b agena costata.

b.. globosa (Montagu).

b. Jeffreysii (Brady).

. marginata (Montagu).

b. semi-striata (Will.).

b.. squamosa (Montagu).

b. sulcata (W. and J.).
Nodosaria raphanus.

Nonionina asterizanus.

N. depressula.

Planorbulina Mediterranensis (D'Orb.).
Polymorphina compressa (D'Orb.).
P. lactea (W. and J.).

P. lactea, var.

Polystomella arctica.

P. crispa.

P. striato-jmnctata.

Pulvinulina Caracalla(Roemer).
Quinquel oculina seminulum.

€. subrotunda.

Textularia difformis (D'Orb.).
Triloculina oblonga (Montagu).
drochammina inflata (Montagu).
T. incerta.

Truncatulina lobul ata.
¥aginulina legumen.

V. linearis.

Plantee.

ALGAE—

Melobcsia polymorpha.

Thislist has been prepared from the papers published by (1.) Mr C. W. Peach, (2.) Mr T. F. Jamieson, (3.)
Messrs H. W. Crosskey and D. Robertson, (4.) Messrs G. S. Brady, H. W. Crosskey, and D. Robertson. The
private collection belonging to Mr C. W. Peach has also been re-examined by one of the authors of this paper.
For references to these papers, see Footnotes under section dealing with the previous literature of the subject.

Mr Jamieson, in his paper,

Quart. Jour. Geol. Soc., pp. 278-280.

gives an analysis of the Mollusca from the Caithness boulder clay by J. Gwyn Jeffreys, F.E.S., who comes

to the following conclusions:



61 per cent, are species now living on the west coast of Europe to the south of lat. 50°.

Since the analysis was published (1866) the French explorations in the Ray of Biscay will no doubt have
added to the percentage of the species coming under this category.

80 per cent, are species now living on coasts of Britain.

88 per cent, are species now living on west coast of Europe between lat. 60° and the Arctic Circle.

84 per cent, are species now living on within the Arctic Circle.

55 per cent, are species now living on the east coast of N. America.

V. MORAINES AND GRAVELS.

An interesting feature connected with the glaciation of Caithnessis the development of moraines and
morainic deposits in several parts of the county. Hitherto they have not been described. In Strathmore they are
well developed, and they stretch far down the valley to the edge of the great plain. The most easterly limit of
the moraines and gravelsis at Dalemore, about a mile to the East of Dirlot Castle. This point is situated about
fourteen miles from the county boundary at the head of the strath. Near Westerdale, about a mile to the north of
Dirlot, the grey shelly boulder clay forms agreat plain, through which the Thurso river has cut a channel, and
formed an aluvial terrace. This platform of boulder clay is dotted over with conical heaps and ridges of sand
and gravel, at a height of 200 feet above the sea. Sections of these heaps are exposed by the roadside on the way
to Dirlot, which show that the material consists of sand and gravel, more or less stratified, with occasional
blocks of conglomerate and sandstone, measuring 3 feet across. Indeed, the sections closely resemble the kame
series of the midland counties of Scotland. One of these ridges is specially noteworthy on account of its length,
extending from the farm- house of Dirlot to Dalemore, a distance of nearly amile. Its height varies from 20 to
30 feet.

These gravel ridges were noticed by Dick in his rambles. See Quart. Jour. Geol. Soc., vol. xxii., p. 270.

From Dirlot westwards to Strathmore L odge conical mounds and ridges rest on the plain of grey shelly
boulder clay. They are not abundant, however, occurring only at intervals, and chiefly on the left bank of the
stream. From this point to Dalnawillan Lodge, which is about eight miles up the strath from Dirlot, similar
heaps can be traced. Towards the latter locality they become more numerous, and on the left side of the valley
at Dalnawillan they are well developed. Here the moraines form huge mounds and ridges, excellent sections of
which are exposed by the roadside and in the burn courses.

It is observable that the material gradually changesits character as we ascend the valley, for while towards
the eastern limit it is sandy and gravelly, with distinct stratification, it becomes more compact, and the stones
are not so well rounded near the head of the strath. Indeed, it approaches the type of moraine matter whichis
commonly met with in upland valleys. We are inclined to believe that the kamiform ridges near Dirlot mark the
easterly extension of the later glaciers, for it is highly improbable that they are of marine origin, when no trace
of similar deposits has been observed between this locality and the eastern seaboard. On the other hand, the fact
that the mounds can be traced at intervals from Dirlot to Dalnawillan, where the material resembles ordinary
moraine matter, indicates a probable connection between the different deposits.

The evidence supplied by these later accumulations is important, because they rest both on the
reddish-brown boulder clay and the grey shelly drift. They steal across the surface of the shelly drift for a
distance of three miles between Strathmore Lodge and Dalemore, so that there can be no doubt that the shelly
drift is of older date than the deposits under consideration. Thisisthe only locality where we found the shelly
boulder clay overlaid by gravel ridges and moraines; indeed, so far as our observations went, there is a marked
absence of such accumulations throughout the area occupied by this deposit, as noted by Mr Jamieson.

Between Dalnawillan Lodge and Altnabreac Station, we observed moraine heaps composed of the same
material as the mounds at the former locality. Over much of the moor aso thereis an irregular covering of
gravelly materia exposed in pits, which may belong to the same series. In Strathmore we observed the same
material in places where no mounds could be seen, which leads us to believe that this covering may have been
deposited by flood waters from the melting ice.

Again, on the moor to the west of Loch Shurrery, moraine heaps occur, and by the roadside leading to Loch
Scye pits have been dug in coarse gravelly and rubbishy material, which evidently belongs to the same
formation.

In the Braxside burn, which drains the western slopes of Ben Rah, south of Reay, moraines may be seen
extending across the valley, and they occur at intervals on the moor northwards to Sandside. But to the west of
Reay, in the direction of the county boundary, similar deposits are irregularly distributed over the slope. They
increase in number and in size on the col and along the slope towards Strath Halladale, in the county of
Sutherland. Indeed, the deposits of the later glaciation in this strath are grandly developed. The bottom and
sides of the valley are covered with groups of moraines, displaying at some points a marked concentric



arrangement. Numerous blocs perchés are strewn on these mounds, composed of granite and granitic breccia.
The material consists of acompact stony and rubbishy matter, gravelly in some places and clayey in others,
with sub-angular and rounded stones, few of them being striated.

Now, it isinteresting to note that while the traces of the later glaciation overlap on to the grey shelly
boulder clay at Dirlot, they do not reach the outer limit of the red boulder clay at Reay. Taking Shebster as the
boundary line between the two boulder clays, the later morainic deposits "tail off" about three miles from this
limit. But when we think of the large tract of country between Reay and Strathmore over which these deposits
are spread, it will be readily admitted that they form an important feature in the history of the glacia
phenomena of Caithness. Moreover, if we take into consideration the physical features of the north-west part of
Caithness, the absence of deep valleys, and the limited elevation of the hills, we can hardly escape the
conclusion that these later accumulations were deposited by a more or less continuous sheet of ice.

It is rather remarkable that, while these traces of the later glaciation are so abundant in the north-western
part of the county, they should not have been observed in the large valleys in the south-east. We traversed the
course of the Berriedale Water from the slopes of Maidenpap (2313 feet) to the sea, and observed no
indications of moraines on the boulder clay slopes. It is possible, however, that small moraine heaps may yet be
met with in the higher reaches of the Langwell, Berriedale, and Glut Waters.

ERRATICS.

Over the Caithness plain occasional boulders have been observed resting on the boulder clay, or partly
buried in that deposit, which bear unmistakably the impress of glacial action on their smoothed and striated
sides. They cannot be said to be numerous; still afew have been chronicled by Mr Dick and Mr C. W. Peach in
their rambles, while we met with several examples during our traverses. The smaller boulders have been
removed from the fields in the course of the reclamation of the land, and have been used for building dykes. At
Greenvale a boulder of the Sarclet conglomerate was noted by us, and erratics of hornblendic granite. East of St
John's Loch boulders of granite were also observed. Along the road from Greenvale to Ham various blocks of
foreign rocks occur, which have been borne off the fields, amongst which may be mentioned grey and pink
granite, quartzite, grey micaceous gneiss, red sandstone like the beds at Ham, and conglomerate. No boulders of
the Upper Old Bed Sandstones, which form the tract already referred to between Brough and Dunnet Bay, were
observed to the south-east of the fault, which is quite in keeping with the rest of the evidence in favour of anice
movement from the south-east throughout the Caithness plain.

Mr Dick noted alarge granite boulder on the hill-side above East Murkle, near Castletown, asimilar one at
the head of Weston Loch, and two of the same material round the same loch. He has also recorded the
occurrence of a conglomerate boulder near the Slater's Obelisk at Holborn Head. Mr C. W. Teach observed
blocks of the Sarclet conglomerate near Weydale, south-east of Thurso.

West of Eeay numerous blocs pcrchés occur on the moraine heaps, consisting of granite and granitic
breccia, and at Dalnawillan, in Strathmore, blocks of metamorphic rocks also occur on the mounds.

CONCLUSION.

We must now consider the evidence which has been adduced in the foregoing pages with the view of
determining the probable physical conditions which prevailed during the formation of the various superficial
depositsin Caithness. We have endeavoured to show that across the plain there is one prevalent system of
ice-markings running south-east and north-west, which, from the appearances presented by the striated surfaces
near Latheronwheel, the Old Man of Wick, and Brough, seem to have been produced by ice moving from the
south-east. This conclusion receives additional support from the fact that, as we proceed from the Ord to Reay
along the tract lying between the county boundary and the inland limit of the shelly drift, the strife point E.,
E.N.E., N.N.E., N., and eventually swing round to the N.W. The traverses we made across this tract place
beyond doubt that the local ice, radiating from the hilly ground to the west, moved outwards towards the
Caithness plain, but having there met a powerful opposing ice-current, it was compelled to change its course
and turn round in the direction of the Atlantic.

That such was redlly the case is confirmed by an analysis of the evidence supplied by the boulder clay.
There are two deposits of this nature, the one comprising local rocks and produced by local ice; while the other
isrichly charged with marine shells, and contains blocks which are foreign to the county. The areas occupied by
the two boulder clays correspond with the limits of the respective ice-streams, as indicated by the striations on
the rock surfaces. Moreover, in spite of the lithological uniformity which prevails throughout the tract occupied
by the Caithness flagstones, there are certain data connected with the dispersal of the stonesin the shelly
boulder clay which are only explicable on the supposition that the ice came from the south-east. Blocks of the
Sarclet conglomerate can be traced inland in the boulder clay, while striated blocks of the grey flagstones occur



in the moraine profonde west of the fault at Brough. Had the movement been from the north-west, then
assuredly we would have found material derived from the massive yellow sandstones at Dunnet Head in the
ground-moraine to the south-east of the fault. But thisis not the case. In addition to this, there are blocks of
oolitic limestone, oolitic breccia, septarian nodules, fossil wood, belemnites, chalk, chalk-flints, etc., in the
shelly boulder clay, some of which areidentical in lithological character and fossil contents with the
representatives of these rocks in the basin of the Moray Firth and adjoining tracts. The occurrence of these
foreign blocks in the grey drift is not explained by a movement from the north-west, whileit is quite in keeping
with the theory that the ice which filled the basin of the Moray Firth was deflected and forced to overflow the
Caithness plain. In view of all these lines of evidence it isimpossible to resist this conclusion.

When we consider the physical character of the reddish-brown boulder clay, it so completely resembles the
ordinary lower till of Scotland, that no one who believesin the land-ice origin of boulder clay would hesitate to
ascribe it to the action of that agent. The features presented by the shelly drift are somewhat different aswe
have shown, and for this reason the question of its origin has given rise to some diversity of opinion. But a
careful consideration of the various phenomena connected with it shows that there isreally no valid argument
against the land-ice origin of this deposit.

It might be argued that the shelly drift is a product of coast-ice driven along the shore by currents; but the
evidence derived from the organic remainsis quite at variance with such a hypothesis. It has aready been stated
that the most careful searching has only brought to light a few specimens characteristic of the littoral zone,
while the great mgjority of the shells belong to deeper water. Moreover, such a supposition leaves quite
unexplained the gradual deflection of the local ice in its eastward course, neither does it account for the actual
inland limit of the grey shelly boulder clay. Another formidable objection to this hypothesis, which is also
applicable to icebergs or floe-ice, is the entire absence of stratification throughout the wide area occupied by
this deposit. Dr Croll long ago pointed out that if the grey shelly drift were really dueto floating ice, it would
undoubtedly have shown signs of stratification. We know that the finely laminated shelly briclc-clays round the
coast of Scotland, which occasionally contain striated blocks, point to agueous disposition. But those who have
examined the numerous sections of the grey drift in Caithness unite in saying that in physical character itis
indistinguishable from ordinary boulder clay. Mr Jamieson states that it "resembles the Old Boulder Clay of the
middle of Scotland in regard to its physical arrangement, but differs therefrom in the prevalence of marine
organisms scattered through it." And in order to account for the occurrence of these organic remains, he
imagines that "a set of marine beds containing Arctic shells were probably deposited over the low part of
Caithness; and much drifting ice seemsto have passed over the district from the north-west, which crushed and
destroyed these marine beds, broke the shells, and mixed them up with the superficial débrisinto that mass of
rough pebbly mud which now overspreads the surface.”

Now, there is nothing improbable in the supposition that such marine beds were deposited in pre-glacial or
inter-glacial times on the low ground of Caithness, though none has been chronicled by Mr C. W. Peach, Mr
Jamieson, nor by ourselves. The only record of stratified beds underneath the boulder clay rests on the authority
of Mr Dick.

Life of Robert Dick, by Smiles, p. 228.

He describes a section seen in asmall stream running into Gill's Bay, which has cut a channel down to the
solid rock through a deposit of grey boulder clay, containing chalk, chalk-flints, and oolitic rocks, and yielding
remains of Mactra, Cyprina, Turritella, and Dentalium. Below the boulder clay he observed a bed of gravel
with broken shells resting on red sandstone. Again, on the south side of the Moray Firth, one of usfound, in the
summer of 1880, while prosecuting the geological survey of Banffshire, a series of stratified sands, with marine
shells, which are covered in part with boulder clay. These shelly sands indicate a marine depression to the
extent of 500 feet in inter-glacial times. It would seem, then, that there is evidence in favour of the existence of
stratified beds with Arctic shells below the boulder clay in the north of Scotland. But even admitting the
existence of such deposits, it is difficult to see how floating ice could so act on them as to produce the
phenomena presented by the shelly drift. In such a case there would have been signs of stratification in the
deeper sections, as, for instance, in the Scrabster Harbour where the deposit is upwards of 100 feet thick. Nay,
more, such atheory does not account for the greater abundance of marine shells along the eastern seaboard, and
the gradual increase of blocks derived from the Caithness flagstones as we move inland from the east coast.
Neither doesit explain the deflection of the local ice.

It is perfectly evident, therefore, that the phenomena of the grey shelly boulder clay cannot be satisfactorily
explained on the hypothesis of floating ice, and we are therefore forced to accept the only remaining solution,
that it isreally a product of land ice. Indeed, when we view the evidence supplied by the striated surfaces and
the boulder clay in the light of our previous work in Orkney and Shetland, it will readily be admitted that the
glacial phenomena of these widely separated areas have a close relation to each other. They point to the union
of the Scotch and Scandinavian ice-sheets on the floor of the North Sea. The ice which flowed into the basin of



the Moray Firth, aswell asthe local ice which streamed outwards in the direction of the Caithness plain, was
deflected towards the north-west by reason of the greater force of the Scandinavian mer de glace. The pebbly
mud and marine shells would be borne inland from the bed of the North Sea across the low-lying part of
Caithness, where they would be commingled with the débris of the flagstones, and any marine deposits which
might have been deposited in pre-glacia or inter-glacial times. Blocks of the various secondary formations
derived from the areas crossed by the Scotch ice would aso be mingled with the ground moraine.

It is no doubt true, as Mr Jamieson pointed out, that the mollusca are of aless Arctic type than those
obtained from the stratified shelly clays of Elie, Errol, and other localities. But this may quite well be explained
by supposing that they belong to a pre-glacial or mild inter-glacial period. The evidence in favour of
aternations of climate in glacial timesis steadily accumulating, during which there were constant migrations of
northern and southern fauna. It does not follow, therefore, that because the fauna of the Caithness boulder clay
isof aless Arctic type that the deposit does not belong to the boulder clay period. There can be little doubt,
from the evidence we have adduced, that the reddish-brown boulder clay of local origin is of the same age as
the grey shelly drift.

The widespread traces of moraines and gravels prove that long after the Scandinavian mer de glace had
retreated, and the climatic conditions had become less severe, local glaciers moved outwards from the hilly
ground to the west, depositing their materials alike on the red and the shelly boulder clay.

Glacial Chart of Caithness

The Glaciation of the Shetland Isles.
[From the QUARTERLY JOURNAL of the GEOLOGICAL SOCIETY for November 1879.]

The GLACIATION of the SHETLAND ISLES. By B. N. PEACH, Esq., F.G.S,, of the Geological Survey of
Scotland, and JOHN HORNE, Esq., F.G.S., of the Geological Survey of Scotland.

[PLATE XXXI1X.]

|. INTRODUCTION.

ONE of the most interesting problems connected with glacial geology is the explanation of the glaciation of
those groups of islands which lie at some distance from the north-east corner of the mainland of Scotland. Itis
now almost universally admitted, by those who have carefully weighed the evidence, that during the maximum
cold of the glacial period, Scotland, Ireland, and the greater part of England wore buried underneath an
ice-sheet, which moved off the high grounds towards the sea-level. This has been clearly proved by the careful
mapping of the ice-markings indicating the trend of the old glaciers, aswell as by a minute examination of the
stones in the Boulder-clay which accumulated underneath the ice, and was rolled along with the onward motion
of the mass. So far most geologists are agreed; but when the glaciation of the Orkney and Shetland Isles has
been discussed, it has given rise to considerabl e difference of opinion. Doubtless this want of uniformity has
been largely due to the imperfect evidence hitherto obtained from the isles regarding the direction of glaciation
and the nature of the various superficial accumulations. There has been no systematic examination of Shetland,
or even of Orkney, with aview to determine these questions; and hence the absence of reliable observations has
given scope for some latitude of opinion, and has likewise retarded the final settlement of the question.

The group of islands to which this paper especially refers may be said to form a broken rampart running
nearly north and south for a distance of about 70 miles. The isles are about 200 miles distant from the
Norwegian coast-line at Bergen, and about 86 miles from the north-east corner of Scotland. Though they are
thus compl etely isolated from both countries, it will be shown that their physical history isto some extent
associated with that of Scotland and Norway.

The earliest references to the dispersion of bouldersin these isles were made by Dr. Hibbert, who inferred
that "the great diluvial wave which swept over the low elevations of the whole of Scotland and England had in
the latitude of Shetland a north-easterly origin, or, in other words, that it had a south-westerly direction™

Edinb. Journ. of Science, val. iv. pp. 85-91.

Moro recently certain observations on the glacial phenomena of Shetland were made by Mr. O. W. Peach,
who visited Lerwick, the outskerries of "Whalsey, and the island of Unst; and at each of these localities he
noted the ice-worn aspect of the rocks, the striae, and the existence of Boulder-clay

Brit. Assoc. Report, 1864, p. 59. It should be remembered that Mr. C. W. Peach gives the magnetic
readingsin his paper; and hence, in order to obtain the true direction of the ice-markings, due alowance must
be made for the magnetic deviation.



To our colleague, Dr. Croll, belongs the merit of having first suggested the probability of the North Sea
being filled with ice, enveloping alike the Orkney and Shetland groups of islands. This suggestion was first
thrown out in a paper on "Glacial Submergence," which appeared in the 'Header' of the 14th Oct. 1865. In a
subsequent paper "On the Origin of the Caithness Boulder-clay"

Geol. Mag. vol. xvii. pp. 209 and 271. The fullest exposition of Dr. Croll's viewsis given in 'Climate and
Time," chap, xxvii.

, he pointed out that the Scandinavian and Scotch ice-sheets probably united on the floor of the North Sea,
and thence moved northwards and northwestwards towards the Atlantic. He showed that in all probability the
enormous mer de glace which pressed out on all sides from Scandinavia, produced, in virtue of its greater size,
adlight deflection of the Scotch ice, and caused it to override portions of the mainland. He indicated that in all
likelihood both the Orkney and Shetland 1sles were overtopped by the combined ice-sheetsin their onward
march towards the Atlantic.

In the autumn of 1876, one of us visited Shetland with the view of determining the question whether the
glaciation of that group of islands had any connexion with that of Scotland and Norway. From the traverses
then made, it was evident that these isles had been glaciated by Scandinavian ice, though in certain areas it
seemed as if amore recent local glaciation had well nigh effaced all traces of the original movement

Nature, vol. xv. p. 139.

Therich variety of rocksin Shetland renders it a comparatively easy matter to determine the direction of
the ice-movement; but in order to insure accuracy it seemed desirable to map out approximately the areas of the
respective rock-formations. During our leave of absence from official work in the summer of 1878, we
therefore returned to the isles for the purpose of accomplishing this end with as much minuteness as time would
permit. We were induced to work out the succession of the representatives of the Old Red Sandstone as
developed on the Mainland, as well as the relations of the associated contemporaneous and intrusive igneous
rocks, on account of the important evidence which they furnish regarding the ice-movement. While pursuing
this object, we were fortunate enough to discover in the Walls district arich series of plant-remainsin rocks
which have been hitherto considered as forming part of the metamorphic series. The general character and
physical relations of these altered rocks will be briefly described in a subsequent page (p. 785).

[Il. GENERAL DISTRIBUTION OF THE
ROCK-FORMATIONS.

Asthe distribution of the rock-formations has an important bearing on the question of the glaciation, it will
be desirable to give a brief outline of the nature and respective limits of the various formations, so far as these
have been already determined. The stratified rocks belong to two periods.—(a) the Old Red Sandstone; (b) the
great series of metamorphic crystalline rocks on which the representatives of the Old Red Sandstone rest
unconformably. To what precise part of the crystalline rocks of the Highlands the metamorphic series of the
Mainland and the north isles belongs, we do not at present presume to say

For detailed descriptions of the lithological varieties of the metamorphic series, see Hibbert's admirable
volume on 'The Shetland Isles, 'published 1822; also a series of valuable papers by Professor Heddle on The
Mineralogy of Shetland,” Mineralog. Mag. val. ii. pp. 12, 106, & 155.

There are also associated with the metamorphic series some intrusive igneous rocks, and certain masses
which may be viewed as products of extreme metamorphism. These may probably be relegated to the time
when the metamorphism of the ancient stratified rocks took place. At least some of the igneous rocks now
referred to must be older than the basement breccias of the Old Red Sandstone, inasmuch as the latter in certain
localities are composed of angular fragments of the former.

But, farther, there are abundant proofs of volcanic activity during the Old-Red-Sandstone period, asis
evident from the great development of contemporaneous and intrusive igneous rocks on the Mainland. Similar
phenomena are met with in the isles of Papa Stour, Bressay, Noss, the Holm of Melby, and Meikle Rooe; but
the magnificent sections on the western shores of Northmavine justify the conclusion that the proofs of volcanic
activity on the Mainland surpass in grandeur and extent those of the other Shetland islands.

The Metamorphic Series.
On the Mainland these may be grouped in two divisions, which are clearly marked off from each other by



distinct lithological characters.

. Dark blue, green, and grey schists and clay-dates, with bands of quartzite and limestones.

. Coarse-grained micaceous and hornblendic gneiss, with associated limestones, bands of quartzitc, talcose
and micaceous schists.

These subdivisions are peculiarly serviceable to the glacialist, as they help him to determine the different
movements of the ice during successive phases of the ice age. The representatives of the former series extend
from Fitful Head northwards by the Bonxie and Cliff Hillsto Laxfirth VVoe; while the members of the gneissose
series lie to the north-west of the area just described. They occur in the districts of Tingwall, Weesdale,
Nesting, Lunnasting, Delting, and along the eastern seaboard of Northmavine. The strike of these motamorphic
rocksis generally N. 10°-20° E.; and though opposing dips are frequently met with, indicating repetitions of
the strata, they usually dip to the north of west at high angles. Hence we have a gradually ascending series from
the schists and clay-dates of the Cliff Hills to the coarse micaceous gneiss west of the vale of Tingwall, and the
massive limestones of Whiteness and Weesdale.

To the persistent trend of the metamorphic rocks must be ascribed the remarkabl e ridge-shaped contour of
the ground in the centre of the Mainland. The coincidence between the trend of the strata and that of the parallel
ridges seems to indicate a direct relationship between the two, the denuding agents being guided in their
operations by the relative hardness and softness of the materials exposed to their influence. Hence it follows
that we have a scries of intervening hollows running parallel with the ridges, which usually terminate seawards
in long narrow voes or sea-lochs. The erosion of these hollows has doubtless, in some instances, been duo to
the partial removal of the bands of limestone by the chemical action of carbonated waters, inasmuch as the
outcrop of the limestones coincides with the course of alongitudinal hollow.

The coarse-grained gneiss of Whalsey and the Outskerries, with the associated limestones, is merely the
prolongation of the Mainland series; and the same remark is applicable to the gneiss occuring in Yell.

The structure of Unst and Fetlar is somewhat different, inasmuch as these isles contain well-marked zones
of serpentine and gabbro, the distribution of which has an important bearing on the question of the dispersal of
the stones in the Boulder-clay. In the island of Unst, the Vallafield ridge which flanks the western seaboard,
whose highest elevation is about 697 feet, is mainly occupied by coarsegrained gneiss, dipping to the south of
cast at comparatively high angles. On the eastern slopes of the ridge the gneissis succeeded by grey
mica-schists and green chloritic schists, and these are overlain in turn by black graphitic schists. These dark
schists seem to form areliable horizon with reference to the masses of serpentine and gabbro, as they usually
crop out along the margin of the areas oeeupied by these masses and generally dip underneath them. Though
these schistose rocks form but a narrow band from Belmont Bay northwards to Baliasta, they occupy a much
broader areato the north of the latter point, constituting, in fact, the group of hills round Saxavord. They
reappear again in the south-east corner of the island, where they cover a strip of ground about a mile in breadth
between Skuda Sound and the ruins of Muness Castle.

The masses of serpentine and gabbro in Unst lie in atrough formed by these schists. They may be said to
form two parallel zones crossing the island from south-west to north-east, the serpentine lying to the west of the
gabbro. The serpentine areais the larger of the two, though somewhat irregular in outline; at the northern limit
between Baliasta Kirk and Swena Ness, the massis nearly two milesin breadth, but asit is traced southwards it
diminishes to half amilein breadth. Another patch of gabbro isto be met with on the promontory east of the
ruin of Muness Castle.

It seemed to us that the serpentine has resulted from the metamorphism of the gabbro. Hero and therein the
gabbro area, as, for instance, on the west side of Uya Sound, lenticular patches of serpentine occur, asif the
transmutation had partly begun and had been interrupted. The gradual transition from the one rock to the other
iswell seen in the promontory on the south side of Balta Sound. Professor Heddle, who advocates this view,
states that the gradual passage can be seen in hand specimens on Swena Ness.

The structure of the northern portion of Fetlar is comparatively ssmple. The central hollow coincides with a
low anticlinal axis of black graphitic schists and chloritic schists similar to those in Unst, and apparently
occupying the same horizon with reference to the gabbro and serpentine. These rocks throw off on both sides of
the arch beds of gabbro and serpentine, forming the elevated ground round the Y ord Hill on the east and the
hills near Urie on the west. At Urie the serpentine which overlies the gabbro isimmediately succeeded to the
west by coarse-grained gneiss, the perfectly conformable junction between the two being distinctly visible on
the shore west of the promontory of Urie. The broad mass of serpentine which stretches from the Vord Hill
eastwards to Grating Bay is thrown into a synclinal trough, which is nowhere deep enough to bring in the
overlying gneiss to the west of Urie. To the east of Gruting Bay occur the micaceous and chloritic schists as
well as the graphitic schists, which contain in minor folds small patches of serpentine.



Intrusive Igneous Rocks in the Metamorphic Series.

Under this heading we shall only indicate those intrusive rocks and those products of extreme
metamorphism which are probably older than the Old-Red-Sandstone period. We have already referred to the
areas of gabbro and serpentinein Unst and Fetlar; but in addition to these there are certain masses on the
Mainland deserving special notice.

Of these by far the largest is the mass of diorite occurring in the districts of Delting and Northmavine on
the Mainland. It is upwards of ten milesin length, and in places it exceeds two milesin breadth; but it ought to
be borne in mind that the whole of the area now described is not occupied by the diorite, nor is the boun- clary
line so uniform as we have represented. A minute examination of this tract convinced us that the groundwork of
the area, so to speak, isformed of metamorphic schists, which are traversed in al directions by largo and small
veins of thisrock. Both the diorite and the schists are intersected by innumerable veins of quartz-felsite which
were injected at a more recent date, the whole series of rocks forming a complicated network.

Again, in Dunrossness, between Quendale Bay and Loeh Spiggie, there is amass of intrusive rock termed
by Hibbert epidotic syenite, which is traceable northwards through the islands of Oxna, Hildasay, the
Sandistura rocks, the Channes, and part of Papa west of Scalloway, to the Mainland in Bixetter Voe and
onwards to Aith Voe. Thisrock varies considerably in character throughout its course; in some placesitisa
quartz-felsite, while in the neighbourhood of Bixetter and Aith Voesit is atrue porphyritic granite, with large
crystals of orthoclase. There can be no doubt that it is an intrusive mass, because it crosses obliquely the strike
of the metamorphic rocks on Fitful Head and the Wart of Skewsburgh; and it is equally clear that the eruption
was prior to the Old-Bed-Sandstone period, as the basement breccias of that formation rest unconformably on
thisrock, and are largely made up of angular fragments of the subjacent mass.

A similar mass of porphyritic granite occursin Unst on the bluff headland of Lambaness and on the rocky
promontory north of Skaw Bay, which likewise bears important testimony regarding the direction of the
ice-movement. In addition to these masses there are minor veins of granite, gabbro, and serpentine, some of
which are indicated on the map. There is one fact bearing on the age of the veins of serpentine on the Mainland
which isworthy of note; and that is, the occurrence of fragments of this rock in the basement breccias of the
Old Red Sandstone in Dunrossness. This circumstance plainly indicates that the formation of the serpentine
veinsin that neighbourhood preceded the formation of the breccias.

The Old Red Sandstone.

A glance at the map will show the various areas occupied by the members of this formation in Shetland.
Beginning with theirregular areas on the east side of the Mainland, the succession may be most readily grasped
by means of the following section (fig. 1, p. 784)

For previous references to the Old Red Sandstone of Shetland, see Hibbort's 'Shetland Isles,’ 1822;
Memoirs of Wernerian Soc. val. i. p. 162; Quart. Journ. Geo |. Soc. val. ix. pp. 49, 50, also vol. xv. p. 413;
"The Old Red Sandstone of Western Europe,” by Prof. Geikie, Trans. Roy. Soc. Edin. vol. xxxviii. p. 414; "The
Old Red Sandstone of Shetland,' by Dr. Gibson, Edinburgh, 1877. 3G 2

Owing to a scries of faults which form the boundary-line between the metamorphic rocks and the Old Red
Sandstone, over agreat part of the districts of Lerwick, Quarff, Conningsburgh, and Dunrossness, it so happens
that different zones in this vertical section are brought into conjunction with the schistose rocks. The true base
of the series, however, is exposed in the neighbourhood of

Fig. 1.—Vertical Section of Old Red Sandstone strata on east

side of Shetland.

Flaggy scries of Bressay. Lerwick Sandstones. Rovey Head Conglomerates. Brenista Flags. Basement
Breccia. East Quarff, on the hillsto the north of the bay and to the south towards Fladabister; while still another
locality is met with near Loch Spiggie in Dunrossness. In each of these localities the breccia varies in character
according to the nature of the underlying rock.

In the bay west of Brenista Ness, the overlying series of the Brenista Flagsis thrown against the breccias
and underlying schists by afault which is traceableinland in a N.N.W. direction. This series consists of
well-bedded rod flags, which persistently dip to the east till Gulberwick Bay is reached. The fault just referred
to, when traced inland, aways throws the flags down against the basement-breccia, and hence the actual
superposition is not satisfactorily seen in the neighbourhood of Brenista. Between East Quarff and Fladabister,



however, the one group may be seen resting conformably on the other; and, in addition to this, we find that the
basal breccia, which forms vertical cliffs on the coast-line about 200 feet high, thins out inland till thereisonly
about 3 feet of breccia between the underlying schists and the overlying Brenista Flags. In some instances the
breccia disappears altogether, and the Brenista Flags rest directly on the schists, afact which points to the
gradual submergence of the area.

Returning to the shore-section north of East Quarff, there is a gradually ascending series from the Brenista
Flags to certain coarse conglomerates seen in asmall stream at the head of the bay of Gulberwick, which are
totally different from the basal breccias already described. Not only are the enclosed pebbles well rounded, but
to alarge extent the stones are composed of different materials. These beds are traceable up the slope of the
Gulberwick hollow, to the road between Lerwick and Scalloway, where they form crags on the hill face, and
where they may be seen in small quarries by the roadside. They may be followed also across the hills
northwards to Rovey Head, about two miles north of Lerwick, where they are brought into conjunction with the
schists by afault which iswell seen on the shore. From Rovey Head southwards to the ridge overlooking the
head of Fitch Dale, thisfault forms the boundary- line between the conglomerates and the metamorphic rocks.
At this point it dies out, and the boundary-line southwards towards Fladabister is formed by the basement
breccia already described.

At Rovey Head the conglomerates are thrown into synclinal and anticlinal folds; but eventually they dip to
the south-east, and are succeeded immediately by grey sandstones, with blue and grey flags passing upwards
into the series of the Lerwick Sandstones. The dominating members of this series are coarse grits, frequently
conglomeratic, with partings of fine red shales.

In Bressay, however, these arenaceous and conglomeratic strata are overlain by a more flaggy series, which
ismore or less persistent till Noss Head is reached. We were struck with the resemblance which some of these
grey flaggy bands bear to the cal careous flags of Orkney and Caithness containing the fish-remains; but a
careful search failed to bring any to light. Numerous plant-remains have long ago been detected, not only in
these strata but also in some of the other groups on the eastern shore of the Mainland.

In the peninsular tract of country which liesto the west of the Weesdale district there is a great series of
rocks which, with the exception of asmall tract at Melby, have been hitherto considered as forming part of the
metamorphic series. The small strip of Old-Red-Sandstone rocks at Melby, measuring about amile and ahalf in
length, has been referred to by previous observers. They are separated by afault from the red quartzites and
shales of Sandness Hill; and on approaching the fault it is observable that the beds are much shattered on
account of thisdislocation. They consist of reddish sandstones with dark blue flags and shales, dipping to the
east of south and south-east, from Sandness to near Melby.

The great series of rocks which occupies almost the whole of the remainder of this peninsular tract, and
which by their fossil contents we have proved to be of Old-Red-Sandstone age, has a somewhat different
lithological character. Over agreat part of this area the beds consist of grey and blue altered sandstones, with
green and pale shales. The altered sandstones are usually traversed in every direction by joints, which are
coated with peroxide of iron; and in places the beds have a marked schistose character. Sometimes the
sandstones are converted into genuine quartzites, and the shales inter-bedded with them are distinctly cleaved.
The stratalie in atrough the axis of which runs approximately from Fontabrough V oe eastwards by the village
of Wallsto the head of Bixetter Voe. On the north side of the syncline we have a gradually ascending series
exposed on the coast-lino from the cliffs of Sandness Hill southwards towards Fontabrough Voe, the average
strike of the beds being E. 20° N.

We discovered the plant-remains on the hills north of Walls, and subsequently in quarries by the roadside
east of the village, and on the hills between Gruting and Bixetter VVoes. They have been examined by Mr. C. W.
Peach, who has kindly furnished the notes on the specimens embodied in the Appendix. He is of opinion that
the plants are identical with those found in the Old-Red formation of Caithness and Orkney; and the stratain
which they are imbedded, altered though they be, must be relegated to that period.

This conclusion is till further strengthened by the occurrence in these rocks of interbedded porphyrites and
tuffsin a highly altered form, which we detected on the headlands between Aith Ness and Clouster, and on the
western shore south of Dales VVoe, resembling in many respects the contemporaneous volcanic rocks to be
described presently. Further, we are inclined to believe that the series of altered thick-bedded sandstones and
shales which occupy the greater portion of this peninsular tract are on the same horizon with the Lerwick
Sandstones on the eastern side of the Mainland.

It is not improbable that the alteration of the stratain this wide area may be duo to the existence of a mass
of granite underneath these rocks. We shall have occasion to refer to the mass of granite in the heart of these
beds in Sandsting, and to similar intrusive masses of Old-Red-Sandstone age to the north. The extent of ground
occupied by these acidic rocks indicates the great volcanic activity which prevailed during that period; and
though these are now isolated at the surface, it is highly probable that they may be connected underneath.



These altered fossiliferous strata are brought into conjunction with the gneissose rocks to the cast and north
by two great faults which we have traced on the ground, the one running north and south, and the other
approximately cast and west. Usually the altered strata are terribly shattered and baked close to the lines of
dislocation, and are likewise injected with numerous veins of very fine-grained felsite.

Contemporaneous Igneous Rocks.

In the western district of Northmavine, between Stennis and Ockren Head, at the mouth of Roeness V oe,
there is an important development of ancient lavas and ashes, associated at certain localities with ashy
sandstones and red flags belonging to this period. The tract of ground occupied by these rocks measures about
six milesin length, and variesin breadth from one to two miles. The structure of this narrow tract is
comparatively ssimple, as the strata form aflat syncline, in the centre of which lies coarse ash, and underneath a
series of slaggy porphyrites with occasional beds of red ashy sandstones and flags.

On the south bank of Roeness Voe, rather more than a mile from Ockren Head, in a steep grassy goo, the
slaggy porphyrites are brought into conjunction with the pink quartz-felsite by afault. In Braewick Bay, west of
Hillswick, the interbedded and intrusive igneous rocks are not found in such close proximity, the junction being
concealed by the sandy beach; but there can be little doubt that the same fault runs out to seain this bay.

Crossing the coarse volcanic breccia, which forms the centre of the syncline, to Ockren Head, at the mouth
of Roeness Voe, the successive lava-flows are admirably shown, piled on each other in regular succession. This
headland, as well as the adjacent stack, exhibit at least four different lava-flows, capped by coarse ash. The
lavas thicken and thin out rapidly, and likewise exhibit. The usual slaggy structure at the top and bottom of the
flow. Some of these beds are aso highly involved, and show clearly the way in which the partialy solidified
crust has been caught up and rolled over and over in the advancing current of still molten lava.

We have already alluded to the porphyrites and tuffs which occur in the atered rocks north of Walls. We
also detected a bed of lavain the Holm of Melby, and athin bed of tuff associated with the grey flags on the
east side of Bressay, opposite the north end of theisland of Noss. The contemporaneous vol canic rocks found
in Papa Stour have been previously described by Professor Gelkie.

Intrusive Igneous Rocks.

In the north and western portions of the Mainland there is a splendid development of highly siliceous
intrusive rocks, which occupy the most elevated ground in the island. They extend from a point on the north
end of the Mainland opposite the island of Uya, southwards to Roeness V oe, culminating in the dome-shaped
mass of Roeness Hill. Thence they cross the peninsular tract to the Heads of Grocken, west of Hillswick,
reappearing in the slender columns of the Drongs. The western portion of Meikle Rooe is formed of the same
material, and likewise the north-eastern headlands of Vemeutry, while the small area of quartz-porphyry at
Melby must also be included in the same great intrusive series. In addition to the areas now referred to, there
are other lenticular masses varying in size down to veins afew feet across, occurring at intervals from Mavis
Grind, northwards to Roeness V oe and Ollaborry. These traverse the Northmavine diorite and metamorphic
rocks alike, increasing in number and extent as they approach the Roeness mass.

These rocks vary considerably in character; but they all agree in possessing alargo proportion of silica,
while the felspar is usually orthoclase. Asarule, they are coarsely crystalline, the two prevalent ingredients,
quartz and orthoclase felspar, being distinctly crystallized, which causes the rock to assume a marked granitoid
texture. There can be little doubt that these coarsely crystalline rocks must have originally consolidated under
great pressure, though the materials under which they lay buried have been wholly removed by denudation.
Further, the marked columnar structure which meets the eye along both banks of Roeness V oe, and from the
Heads of Grocken to Braewick Bay, as well as aong the western shores of Meikle Rooe, suggest theidea of a
great intrusive sheet, forced in like a wedge between the metamorphic series and the members of the Old Bed
Sandstone long since worn away. A similar intrusive sheet occursin Papa Stour, as described by Professor
Geikie, where the same columnar structure is apparent, and where a fragment of the once superincumbent strata
is still to be seen at the Horn of Papa. Fortunately the intrusive nature of thislatter shoet is placed beyond
doubt, inasmuch as the pink porphyry is seen

Fig. 2. Section across Northmavine from Ockren Head to Skea

Ness.

W. Ockren Haad Roeness Voe. Roencess Hill The Biurgs. 1. Metamorphic rocks. 2. Pink granite and
quartz-felsite. 3. Bedded porphyrites and ashes. 4. Serpentine. cutting across the underlying sandstones from a



lower to a higher horizon.

Asthe result of careful mapping of the boundaries of the Northmavine mass, we are of opinion that the
Roe-ness-hill plateau is a great intrusive sheet which forced its way upwards and laterally between the
metamorphic strata on the one hand, and the members of the Old Red Sandstone on the other, at the time when
the Mainland lay buried under the sedimentary deposits which accumulated during that period. It isnot at all
improbable that this immense mass may have been connected with the surface by pipes which traversed the
superincumbent strata, and may have discharged volcanic materials at the surface.

Its relations to the metamorphic series are admirably defined. Along the eastern seaboard of Northmavine it
forms amural escarpment about 200 feet high, part of which is known by the name of the Biurgs. Innumerable
veins of quartz-felsite branch off from the main mass and intersect the metamorphic series. Further, it
sometimes happens that portions of the adjacent rocks are enclosed in the quartz-felsite, as, for instance, near
Califirth Voe, where a fragment of serpentine is caught up in the mass. Again, on the north bank of Roeness
V oe, the sheet spreads over the edges of the diorite and metamorphic rocks without producing any deflection of
the strike of the metamorphic series, as shown in the accompanying section (fig. 2).

To the west of Hillswick, on the picturesque Heads of Grocken, the highly siliceous quartz-felsite is thrown
against the metamorphic series by afault, which iswell seen on the cliffs. This fault passes out to sea between
the little islets of Waterhouse Holm and the Drongs, and reappears in Meikle Rooe, separating the quartz-felsite
from the diorite of that island. In al likelihood this dislocation is the northward prolongation of the great
north-and-south fault already described, which brings the metamorphosed Old-Red-Sundstone rocks into
conjunction with the gneissose rocks of Weesdale.

Our conclusion regarding the Roeness plateau is strengthened by a consideration of the relations of the
granite mass of Sandsting to the altered Old-Red strata of that district. This siliceous intrusive rock has several
lithological varieties; but away from the margin of the area, as, for instance, on the hills above Gruting and
round SkeldaVVoe, it isan ordinary granite consisting of pink orthoclase, quartz, and mica.

On the shores of Gruting Voe, at the foot of Culswick Hill, the junction of the granite with the Old-Red
guartzites and shales is well seen, from an examination of which it is evident that the granite isintruded along
the lines of bedding of these strata. The junction-line has nearly the same inclination as that of the quartzites,
which dip to the north at an angle of about 20°. The two rocks are not strictly conformable, however; for the
granite here and there cuts across the bedding, indicating in an unmistakable manner the intrusive nature of the
igneous rock. The junction is a sharp and well-defined line, as small hand-specimens can easily be got, 2 inches
across, including the granite and the quartzite, the two being firmly welded together. Near the junction of the
two rocks the quartzites are pervaded by numerous dykes of pink felstone proceeding from the main mass.

The mass of granite in the north of Delting and on the western shores of Sulem V oe was probably erupted
during the same period of volcanic activity; but the evidence is not so convincing as that referring to the areas
already described.

But in addition to the grand series of intrusive rocks we have just indicated, there is evidence to prove that
even these quartz-felsites and granites were invaded by a till later series of dykes, of abasic character. Hibbert
detected the existence of these dykes on Roeness Hill; and during our traversesin the district of Northmavine,
Delting, and Meikle Rooe we came across many similar masses, varying in breadth from 2 feet to several yards.
Along the cliffs of Roeness Voe, and in the island of Meikle Rooe, these dykes are strikingly exhibited, forming
great wall-like masses, running generally in a north-and-south direction. Sometimes they project above the
acidic rocks, while, again, they weather more rapidly, forming great cleftsin the face of the cliff. They are
fine-grained, and consist of a dark-green diabase porphyrite. They traverse the metamorphic rocks, as well as
the porphyrites and tuffs, west of Braewick; and there can be little doubt, therefore, that they form the last
indications of volcanic activity during the Old-Red-Sandstone period in Shetland.

Close by the entrance to the Noss Sound, on the Bressay shore, we detected a scries of necks arranged in a
linear manner, which seem to have come to the surface along aline of fissure. Similar necks occur on Noss, on
the opposite side of the Sound. It is highly probable that these volcanic orifices served merely as vents for the
discharge of steam, with occasiona showers of triturated materials derived mainly from the sides of the vents.
The adjacent bed of tuff, associated with the grey flags, as well as the nature of the agglomerate which now fills
these necks, seems to support this view.

[11. GLACIATION.

From Sumhurgh Head northwards to Hermaness in Unst, we find everywhere the clearest evidence that
Shetland must have been at one time smothered in ice. The ice-worn islets along the shoreline, the polished and
striated surfaces on the low grounds, the abraded and fluted appearance of the highest hills on the Mainland,



alike point to the action of athick mass of ice, which must liave enveloped the isles. It is quite true that over
considerable areas much of the evidence is obscured by athick covering of peat; but wherever the peaty
covering has been worn away, there are convincing proofs of that intense abrasion which we are accustomed to
meet with in highly glaciated regions.

Before describing the proofs of glaciation in the different islands, it may be well to state, as the result of our
observations, that most of the roches moutonnées and striations indicate the movement of an ice-sheet across
the islands from the North Seato the Atlantic; but, in addition to this, there is satisfactory evidence for
maintaining that, as the climatic conditions gradually ameliorated, the primary ice-movement gave place to that
of local glaciers, which moved off the high grounds in the ordinary way, depositing their terminal and lateral
moraines as they shrank back into the hills.

Along the eastern seaboard of Unst the direction of the ice-markings varies from W. to W. 20° S. From
Norwick to Harolds-wick numerous strigeoccur on the cliff-heads running W. to W. 20° S., some of which
were found on the top of a cliff 500 feet high; while in the southern parts of the island the average trend is W.
30° S. In Fetlar the general direction of the strisealong the northern coast, from Gruting Bay to the promontory
of Urie, isW. 30° S., though they vary from W. to W. 30° S. Two exceptions to the foregoing examples were
found on the west side of the island—one on a glaciated surface of serpentine west of the promontory at Urie,
running north and south, and the other on gneiss at the north-west comer of the island, pointing N. 10° W.
These instances, however, have no connexion with the main set indicating the general glaeiation of the island.

Again, on the north-east coast of Yoll the strisepoint W. 25° S., harmonizing with the direction of those
found on the south side of the island of Unst; but on the western seaboard from Sandwick to the Noup of the
Graveland the trend varies from W. 30°-39° N. In spite of this variation we are convinced, from evidence
obtained in the Mainland, that these instances belong equally to the period of primary glaciation. It would seem
that the ice-sheet abutted on the eastern seaboard of Shetland with a S.S.W. and S.W. trend, and after reaching
the crest of the Mainland it swung round to the N.N.W. and N.W.

Along the north-west coast of Whalsey, between Skaw Taing and Symbister, the average direction of
twenty-one instancesis S. 28° W., varying, however, from SW. to S. 15° W., the variation being due in many
eases to inequalities of the ground; while on the southeastern shore the trend variesfrom S. 15° W. to S. 23° W.
Now it is apparent, on a moment's consideration, that the direction of the strizewould have been widely
different had the island radiated its own ice, and had the glaciation been purely local. Both on the north-west
and south-east shores the striseare either parallel with the long axis of theisland or cut obliquely acrossit; and
hence, in order to produce these striag there must have been, during the primary glaciation, a mass of ice
moving in that particular direction.

In addition to this, there is evidence to prove that thisisland possessed local glaciers at alater period; for to
the north of Challi-setter ice-markings occur, trending N. and N. 10° E. Close by these |ater striations,
numerous small moraines are seen on the gentle slope which flanks the central ridge in the northern portion of
theisland.

There is, perhaps, no district in Shetland where the intense abrasion typical of glaciated regionsis so patent
asin the out-skerries of Whalsey. When sailing from the latter island to the Skerries, we were struck with the
ice-worn aspect of the numerous little domes of rock projecting above the water. Housay, Brury, and Gruna
may be described as large roches moutonnées which have been ground down, bared, and striated in awonderful
manner. Prom the top of the little hill south of the schoolhouse, one sees all round a succession of bare
hummocks and domes of rock, destitute of any drift-covering, and with little vegetation, revealing unmistakably
the great pressure to which the islands have been subjected. In Grunathe striae vary from S. 10° W. to W. 42°
S.; in Brury, on the top of the highest hill, S. 35° W.; and in Housay, S.S.W. to SW.

A glance at the map will show that the instances now adduced coincide in direction with those occurring in
Whalsey, and, with the exception of alittlo more southing, they agree with those in Unst, Fetlar, and on the east
coast of Yell. In the case of the Skerries this south-westerly trend has a marked significance, inasmuch as no
one can possibly dispute that the glaciating agent must have been quite independent of the idlets. It is equally
clear that the markings are not due to the action of any local sheet radiating from the Mainland of Shetland.
Apart altogether from the fact that the position of the roches moutonnées, as well as a minute examination of
the striated surfaces, convinced us that the ice crossed the Skerries from the north-cast towards the south-west,
there are other reasons why these markings cannot be attributed to any such local cause. When we come to
discuss the evidence supplied by the Mainland in regard to the extent of the later glaciation, we shall see that
there is satisfactory ground for maintaining that the later glaciers did not spread far beyond what is now the
coast-lino of that island. Moreover, the direction of the later glacier movement on the east side of the Mainland
isat variance with the trend of the striseoccurring in the Skerries. For these various reasons, therefore, we are
justified in inferring that the glaciation of these outlying islets is due to the action of an ice-sheet originating far
beyond the sphere of Shetland.



On the eastern seaboard of Northmavine, in the Mainland, between Ollaberry and North Rooe, the general
trend of the ice-markingsisin a south-westerly direction. On the north shore of North Rooe Bay two sets of
stria: were observed—one pointing S. 40° W., belonging to the primary glaciation; the other S. 30° E.,
produced by later glaciers moving down the bay. Near Fethaland Point two sets of strisewere observed, which
clearly prove the general movement of the ice during the primary glaciation, and at the same time a separate
movement of the lower portions of the mass caused by an undertow. On the headland north of the
fishing-station the striaserun N.W. and N. 20° W.; while on the south side of the bay, about a mile from the
fishing-station, the markings on the cliff-heads point N. 6° W., N. 10° E., N. 20° W., indicating a varying
movement in a northerly direction. On ascending the polished slope which overlooks the foregoing examples,
thedirectionis S. 10°-35° W. This divergenceis readily accounted for by supposing that the lower current
moved in anorth and north-west direction, while on the slopes of the ridge the upper current moved towards the
south-west in harmony with the general movement along the eastern seaboard of the Mainland.

Again, in the upper part of Roeness Voe, the strigepoint W. and W. 10° N.; but on descending the sea-loch
they swing round to the north-west, the instances near the mouth of the voe trending N. 20°-28° W. The same
northing of the striseis splendidly seen on the area occupied by the interbedded vol canic rocks between
Braewick Bay and Hamna V oe, the direction varying from N.20°W. to N.W.

Along the highroad from Ollaberry to Mavis Grind, numerous instances were observed which likewise
indicate a passage of ice from the North Sea towards the Atlantic. On reaching Sulem Voe from the north, the
eye at once fixes on alarge roche moutonnée of diorite, which risesto a height of 200 feet above the sea-loch,
and the surface of which isfinely polished and striated, the markings pointing W. 5° S. And so, also, the narrow
neck of land at Mavis Grind is similarly grooved; indeed, over the whole of the district round Hagrister and
Islesburgh and north of Magnusetter V oe, the ice-worn aspect of the hillsis very apparent, the smooth slopes
looking to the east, while the rough slopes face the west, indicating the direction from which the ice came.

On the eastern shores of the districts of Nesting, Lunnasting, and Delting thereis no lack of evidence
regarding the glaciation, as striseare plentiful, and in certain areas there is but a scanty covering of peat and
herbage. It is difficult to convey an adequate impression of the singularly bare and mamillated appearance of
the tract of ground which forms the peninsular headlands of Lunnasting. Bare dome-shaped hills, dotted all
over with lochs, occur in the tract between Dourye and Vidlon Voes; and the same features are apparont on the
rocky promontory north of the latter sea-loch. Indeed, so perfect and so abundant are the roches moutonnées
that it may be correctly described as by far the finest district on the Mainland for studying the effects of the
primary glaciation.

The average trend of the ice-markings in the districts now referred to isW. 35° S., though they vary from
W. to SW. The position of the roches moutonnées leaves no room for doubt as to the direction of the
ice-movement. In Swining Voe, which liesto the west of Vidlon Voe, thereis a gentle Boulder-clay slope on
the east bank, and a steep rock-face on the west bank, rising to a height of from 400 to 500 feet.
Notwithstanding this steep slope, the whole rock-face is splendidly glaciated; and, strange to say, the stria; do
not run parallel with the coast-lino but obliquely acrossit, the direction being nearly south-west. In one
remarkable instance, about halfway down the voe, on a glaciated surface, which slopes downwards into the
sea-loch at an angle of 65°, stria; were observed which could be traced from the water-level up the rock-face at
an angle of 25° with the surface-plane of the sea-loch. We shall point out presently how the dispersal of the
stones in the Boulder-clay completely substantiates this south-westerly movement of theice.

Thetract of country which stretches from Weesdal e westwards to Melby and Walls presents the same
glaciated aspect, though in many places the roches moutonnées have been much broken up by atmospheric
waste. Nevertheless the rounded outline of the hills testifies to the moulding of the whole tract by ice, while the
stria; have a marked north-westerly trend, quite in keeping with the northing already referred to on the western
shores of Northmavine. Not only so, but the highest ground in the centre of the Mainland is likewise ground
down and striated. The ridge which extends from Weesdale hill (842 feet) to Scallafield (916 feet) revealsthe
finer lines as well as the flutings of the ice-chisel wherever the peat is worn away, the direction varying from
W. 28°-40° N. Near the gap in the ridge overlooking the head of Weesdale V oe, the polished surfaces and
striations are as fresh asif the ice had but recently passed away. Further, the same north-westerly trend is met
with on the banks of OlnaVoe, east of Meikle Rooe, and in the numerous sea-lochs opposite the isles of Papa
Little and Vementry.

In the districts of Lerwick and Quarff, on the eastern seaboard, there is conclusive evidence of the existence
of two systems of ice-markings, the one set belonging to the general glaciation trending in a south-westerly
direction, and the other set belonging to alater period, indicating a movement in a south-easterly direction,
produced by local glaciers. Indeed, so severe must have been the later glaciation in the neighbourhood of
Lerwick, that most of the instances belonging to the primary system were well-nigh effaced by it. Both the
abundance and the freshness of the stria; belonging to the later system plainly indicate the power of the local



glacicrsin this neighbourhood; but we shall see presently that at no time were they large enough to override the
island of Bressay. Several interesting examples of cross-hatches were observed near the fort at Lerwick, also
north of the docks, and again near the village of Sound, the older markings running S.W. and the newer ones S.
40° E.toE. 40° S.

In the long tongue of land stretching southwards from Quarff to Sumburgh Head, the strisebelong mainly
to the later glaciation, the direction varying from E. 29° S. to S. 34° E.; about half a mile from Boddom,
however, by the roadside, some examples occur in which the trend is W. 3°-9° N., produced by ice moving in a
westerly direction.

From the evidence we obtained in Bressay, it is clear that the south-westerly system isthe onewhichis
most prominently marked in that island; indeed, so abundant are the ice-markings belonging to the early
glaciation, that some parts probably escaped the movements of the later glaciers altogether. Thismuch is
certain, that the local glaciers of the Mainland were only able to override the north-western portions of Bressay.
Along the eastern coast, from Heogan to the lighthouse, as well as by the roadside from Cullonsbro to Gardie,
the trend variesfrom W. 20° S. to S. 30° W. But on the slopes east of the Wart the later system points S. 20° E.
toE. 16° S.

In the idland of Meklo Rooe, which liesto the west of the Mainland, the average trend isN. 30° W.; in
Papa Stour it varies from N. to N. 28° W.; while in Foula, the most isolated of the Shetland group, situated
about 18 milesto the S.S.W. of the village of Walls, well-marked striations were observed, running N.W. and
W. 30° N.

Altogether we recorded upwards of three hundred and twenty instances of striations in the Shetland Isles,
the great majority of which belong to the primary glaciation.

V. BOULDER-CLAY

The Boulder-clay and morainic deposits confirm in aremarkable manner the conclusions already
established regarding the double system of glaciation in Shetland. The rich variety of rocks, not only in the
Mainland, but also in Unst and Fetlar, enables usto test the truth of these conclusions by noting carefully the
distribution of the included stones and the sources whence they were derived. If it be true, as has just been
stated, that the ice moved from the North Seato the Atlantic during the primary glaciation, it naturally follows
that the Boulder-clay or moraine profonde occurring to the west of the serpentine areas in Unst and Fetlar
should contain a certain percentage of stones derived from those areas. The very same reasoning is aso
applicable to the Mainland; and in order to show how completely the dispersal of the stones in the Boulder-clay
substantiates this conclusion, we shall briefly describe a series of traverses we made in Unst, Fetlar, and the
Mainland, where the rocks vary in lithological character, indicating the variationsin the Boulder-clay and the
distribution of the included stones.

Round Balta Sound, in Unst, this deposit is sparingly distributed, only occasional sections being visible on
the north and south sides of the bay, the included blocks being almost wholly derived from the gabbro and
serpentine areas. Duo west of the Sound, in the hollow along which flows the Baliasta burn, thereis a
considerable covering of Boulder-clay, the included stones being mainly composed of serpentine and dark
graphitic schist, though the underlying rock consists of green chloritic schist and gneiss. Ascending the
Vallafield ridge, the slope is found to be covered with heather and peat, and well-nigh destitute of drift. Where
this covering has been removed, numerous bleached fragments of serpentine are to be found; while near the top
of the ridge, where the slope is more gentle, occasional patches of Boulder-clay are met with in which
well-striated fragments of serpentine, gabbro, and black schist occur. No Boulder-clay isto be seen on the
watershed, which reaches a height of over 600 feet at this point; still, where the peat is worn away, afew
bleached fragments of serpentine are observable.

Along the western coast, from Woodwick to Wick Bay, a narrow ledge or terrace intervenes between the
rock-slope and the coastline, which is covered with Boulder-clay more or less continuously. Excellent sections
of it are exposed at the heads of the numerous geos. At Collaster it consists of a tough fawn-coloured clay, full
of striated stones of all sizes up to blocks 2 to 3 feet long. The following percentages wero taken from the banks
of the voe at thislocality:—

In all the sections south of Collaster, towards Wick Bay, fragments of serpentine and gabbro are invariably
present in this deposit. Moreover, it isimportant to note that the relative distribution of the gabbro and
serpentine stones in the Boulder-clay between these localitiesisin direct proportion to the respective areas
occupied by these rocks on the east side of the watershed. The following are the proportions in the Boulder-clay
sections at three localities.—

This relative distribution of the stonesis not a mere accident; for a glance at the map will show that to the



E. and E.N.E. of Collaster the serpentine occupies a much greater breadth of ground than the gabbro, while to
the east of Wick Bay the conditions are reversed. Such adirect relationship is inexplicable on the hypo- thesis
that the primary glaciation of the island was due to floating ice.

If we traverse the southern shore from Muness Castle to Belmont, similar evidence is obtained from the
Boulder-clay regarding the ice-carry. Again, in the north part of theisland, in the lee of Saxavord hill, this
deposit occurs on the east bank of Burrafiord, about 300 feet above the sea-level, where it reaches 50 feet in
depth. The material is mainly derived from the talc-schist and quartzose bands which constitute the hill; but a
considerable proportion of the stones likewise consist of the peculiar granite of Lambaness. Now it must be
borne in mind that, ore these granite-fragments could have reached this position along the path-line indicated by
the strise they must have been transported in the moraine profonde across the shoulder of Saxavord hill, where
it attains a height of 800 feet; whereas none of the Lambaness granite occursin situ at a greater height than 150
feet.

On the west coast of Fetlar, blocks of gabbro and serpentine, derived from the centre of the island, occur in
the Boulder-clay north and south of Burgh Hall; while striated fragments of the same rocks, from Ungt, are
found in this deposit on the north-east coast of Y ell. We likewise observed smoothed fragments of gabbro from
Fetlar in this deposit on the east coast, between Mid Y ell and Basta Voe.

A traverse across the district of Northmavine, in the Mainland, from Ollaberry on the east coast, by
Hillswick, Braewick, Tanwick, to the Grind of the Navir, furnishes admirable opportunities for examining the
distribution of the stones in the Boulder-clay. A glance at the map will show the variety of rock-formations
which occur along this lino; and the marked lithological characters of the rocks fortunately prevent any
possibility of mistaking them. It is particularly observable that the till partakes of the physical character of the
rock-formation on which it rests, though there is also a percentage of foreign stones derived from localities
which lay in the path of the ice-sheet. The distribution of the stonesin the Boulder-clay along this line of
section places beyond all doubt that the ice-sheet, as it impinged on the Mainland, moved in aW.S.W.
direction, and as it left the Mainland it veered round towards the N.W. and N.N.W.

The sections in the neighbourhood of Ollaberry, and along the road to the Pondswater loch, show that the
Boulder-clay is made up of the underlying gneissose and schistose rocks. The deposit consists of a stiff stony
day, containing fragments of schists, gneiss, and quartz rock. None of the fragments of the diorite, nor any of
the lavas and ashes along the western shores, occur in the Boulder-clay. But when the diorite areais reached,
the schists and gneiss to the east are represented in small patches of the deposit lying in hollows between the
roches moutonnées. Beyond the diorite-area again, in the lee of the ridge of the metamorphic rocks of
Hillswick, one of the finest Boulder-clay sections to be found in the Mainland occurs. This section, whichis
upwards of 100 feet in depth, rests on grey micaceous schists, with hands of quartz-rock, which are much
broken up immediately underneath the Boulder-clay. These rocks are intersected by dykes of pink
guartz-felsite, which are well seen on the beach at the base of the cliff. The deposit is very tough and clayey,
and quite homogeneous from the top to the bottom of the section; it is likewise quite unstratified, the stones
being scattered through the clayey matrix in an irregular manner. The lower part of the section is mainly made
up of the underlying rocks; but about halfway up the section, a percentage of stones was taken which yielded
the following results.—

It may seem strange that none of the underlying schists are represented in the above percentage; but it so
happened that the stones we selected high up in the section averaged about 4 inches across. In another
percentage of stones measuring about 2 inches across, the underlying schists number about 15 per cent. The
prominent ingredient in this section is the diorite, which occurs to the east of Hillswick; but it ought to be
remembered that not a single fragment of the lavas and ashes to the west are to be found in this deposit.

About two miles to the west of the foregoing locality, in the north-east corner of Braewick Bay, a section of
Boulder-clay, about 12 feet high, is exposed resting on the intrusive quartz-felsite, containing diorite, schist,
and felsite stones; while still further west, within the limits of the contemporaneous vol canic rocks, sections of
Boulder-clay occur in the bays of Tanwick and Stennis, the included stones being dull purplish porphyrite,
blocks of tuff, quartz-felsite, schist, and diorite. Further, along the storm-swept cliffs of the Grind of the Navir,
athin deposit is traceable containing the same ingredients as at the localities last mentioned. The diorite stones,
however, are comparatively rare at the Grind of the Navir: in fact they gradually diminish in number in
proportion to the distance from their parent source; and the very same remark applies to the other ingredients.

We traversed the south bank of Roeness Voe from the head of the sea-loch to Ockren Head, where similar
phenomena were observed, viz. the invasion of the quartz-felsite area by the diorite stones, and the invasion of
the area occupied by the porphyrites by the diorito and quartz-felsite stones. Indeed the evidence obtained along
these lines of section completely refutes the theory that these northwesterly strisecould have been produced by
ice coming from the North Atlantic.

Another traverse, from Vidlon Voe westwards by Swining Voe and across the high grounds to North Brae,



indicates in an unmistakable manner the direction of the ice-movement during the primary glaciation. In
passing out of the Vidlon valley, across the watershed into Swining Voe, the eye readily fixes on arocky ridge
or, rather, a scries of semi-detached roches moutonnées, which present their bare slopesto Vidlon Voe, in the
lee of which lie well-marked "drums* of Boulder-clay, whose long axes coincide in direction with the trend of
the strize This deposit covers the whole of the gentle peat-covered slope which forms the eastern boundary of
Swining Voe; and it contains numerous fragments of a band of nodular gneiss, which crosses Lunnasting in a
north-and-south direction about midway between Lunna and Lunna Ness.

But, further, the Boulder-clay in both the valleys draining into Swining V oe consists of atough tenacious
clay, full of striated stones, derived mainly from the underlying schists, quartzites, and dark hornblendic rocks;
and associated with these are fragments of the coarse gneiss of the promontory of Lunna and the nodular band
already referred to.

Now it isinteresting to note that both in the Vidlon and Swining Voes, which lay across the path of the
ice-sheet, the Boulder-clay is found to have the greatest development on the eastern shores; while the western
slopes, which were exposed to the full sweep of the abrading agent, axe finely moutonnées and striated, and
well-nigh destitute of drift. But if we take the adjoining Colafirth and Dales V oes, which coincide very nearly
with the direction of the ice-markings of the primary glaciation, we find well-marked Boulder-clay slopes on
both sides of the sea-loch, indicating that the deposit was distributed more or less equally along the bottom and
sides of the valley.

These features remind one very much of the familiar terraces of Boulder-clay in the high-lying valleysin
the south of Scotland; while the deposit itself isin all respects identical with the ordinary Scotch till. Indeed,
whether we consider the resemblance in the mode of occurrence, or the character of the depositsin Scotland
and the Shetland Isles, we cannot resist the conclusion that both have asimilar origin.

But even in the Dales and Colafirth Voes it would seem that the deposit steals further up the slopes, and
attains a greater thickness on the north than on the south banks—a phenomenon which may be accounted for by
the supposition that theice, asit moved up the sea-lochs, had a greater erosive effect on the one seabank than
the other. This supposition is confirmed by a glance at the stri;e-map, which shows that the markings are not
guite coincident with the banks of the voes, but cross the southern shores at a gentle angle.

After crossing the Leas of Deal and descending the valley between the Duddon and Gallows hills towards
Busta Voe, the boundary-line of the diorite is again crossed, when fragments of this rock are found abundantly
both in the moraines and the underlying Boulder-clay. Not a single block of this rock, however, isto be met
with on the surface or in the drifts to the east of the boundary-line.

In the district which stretches from Weesdal e westwards to Walls, and thence to Melby, the Boulder-clay
sections furnish corroborative evidence of the north-westerly movement of the ice in that region. In the vales of
Tingwall and Weesdal e there is no trace of the altered Old-Bed-Sandstone rocks which occupy the peninsular
tract of country to the west. But as soon as the line of the great fault is crossed, which bounds these strata
between Aith Ness and Selie Voe, abundant fragments of the gneissose rocks of Weesdale and adjoining tracts,
aswell as blocks of the porphyritic granite, are found in the Boulder-clay resting on the altered Old-Bed rocks.

Again, in the sections round the coast-line in the neighbourhood of Melby, the fragments in the subglacial
deposit entirely consist of the underlying sandstones and the red quartzites and shales of Sandness Hill, along
with some pink quartz-felsitcs; but none of the purplish porphyrites which occur in Papa Stour are represented
in these sections. Had the movement been from the north-west, then assuredly some fragments of the
porphyrites would have been met with round Melby. Instead of this being the case, however, the Boulder-clay
of Papa Stour contains numerous fragments of the altered Old-Red-Sandstone rocks from the Mainland.

Another traverse across the island, from Gulberwick to West Quarff, reveals phenomena no less
remarkable. On the slopes of the hills above Gulberwick, fragments of the red flags of Brenistaand grits are
met with; and they also occur in some patches of Boulder-clay near the head of the burn draining into the bay at
East Quarff. On the west side of the watershed the Sandybanks bum is reached, which flows into Cliff Sound
about amile and a half to the north of West Quarff. In this hollow there is a deep covering of Boulder-clay,
attaining a thickness near the farmhouse of 20 feet. Following this burn to its source, the deposit is found to
consist of tough tenacious clay, with well-scratched stones, many of which consist of grit, red sandy flags, and
shales of Old-Red-Sandstone age, associated with grey schists derived from the underlying rock. But further
along the western seaboard, between the mouths of Sandybanks burn and West Quarff, similar phenomena are
observable. Where this stream enters the sea, large blocks of the Lerwick sandstones and well-rounded
conglomerates, measuring 2 feet across, were met with both in the Boulder-clay and on the surface. A hundred
yards to the south of thislocality fragments of the Brenista flags appeared, and became more numerous as we
followed the coast-lino southwards. Not far from West Quarff blocks of the basement breccia were met with,
associated with fragments of the Brenista Flags and Rovey-Head conglomerates, in the thin coating of
Boulder-clay on the slope and on the shore.



We have aready indicated the relative areas occupied by these subdivisions of the Old-Red-Sandstone
rocks between Rovey Head and East Quarff, for the special purpose of showing the anal ogous distribution of
the stones in the Boulder-clay on the western seaboard.

On referring to the map it will be seen that the members of the Old-Red-Sandstone occupy the strip of low
ground from Levenwick southwards by Loch Spiggie to Quendale bay. Now from Channer-wick southwards
along the hill-tops to the "Wart of Skewsburgh (854 feet), smoothed blocks of the red flags, varying from 2
inches to afoot across, are to be found in those places where the peat has been worn away. These blocks are
readily detected on the top of Skewsburgh hill, in spite of their being bleached by the peat.

Further, if we cross from Channerwick to the west coast, and traverse the coast-lino from Maywick to Loch
Spiggie, numerous blocks derived from these areas are likewise met with. In the hollow which runs south from
Maywick to Bigton, striated blocks from the red flags are strewn on the eastern slope overlooking the valley,
the largest of which have been used as building-material by the villagers of Maywick. Again, on the hill-slope
about a mile cast from Bigton, blocks of flaggy sandstone are very numerous; and they likewise occur very
abundantly in the Boulder-clay on the top of this hill. On both sides of Bigton Bay, the sections of Boulder-clay
contain numerous fragments of red flags, though the majority of the stones are made up of the underlying
schists. Close to the point where the sand-bar joins the island of St. Ninians to the Mainland, asimilar
admixture of stones, derived from the red flags on the cast side of the island, is to be seen in the Boulder-clay
underneath the blown sand. And so, too, southwards towards Loch Spiggie, wherever patches of Boulder-clay
have escaped denudation, the same phenomena are observable.

Again, on the slope of Fitful Head, at a height of 800 feet by aneroid measurement, there are small patches
of this deposit, in which we observed smoothed stones of syenite and coarse grits in situ to the east; while on
the hill-top (929 feet) blocks of syenite were noted, which must have been carried up the slope. These facts
unquestionably point to the same westerly flow of the ice; but at the base of the slope, along the margin of the
syenite area, there is an excellent section of morainic stony clay, in which blocks of schist, syenite, and
Old-Red grits are commingled. This deposit is evidently the product of alater glaciation, when the Fitful Head
shed its own glacier, and when the detritus which had accumulated on the slope during the primary glaciation
was rolled downwards to the low ground at the foot of the hill.

From the evidence now adduced it cannot be doubted that, during the primary glaciation, the great mer de
glace crossed the Mainland from the North Seato the Atlantic. We might have multiplied the evidence
considerably by referring to the Boulder-clay distributed over the other islands; but we have confined our
observations to those lines of section where there is the greatest variety of rock-formations, in order to show
both the strength and harmony of the evidence. Ere leaving this division of the subject, we ought to state that,
though we carefully searched the numerous sections of Boulder-clay in the different islands, we found no traces
of shellsin the deposit.

There are certain phonomena still to be discussed, which indicate the gradual retreat of the great ice-sheet
when this northern archipelago was no longer influenced by the ice-sheets of adjoining countries, but nourished
aseries of local glaciers which deposited their moraines as they shrank back into the hills.

V. MOBAINIC DEPOSITS BELONGING TO THE LATER
GLACIATION.

On referring to the strisemap, it will be seen that numerous instances occur along the east coast of the
Mainland, from Lerwick to Dunrossness, running in aS.S.E., S.E., and E.S.E. direction, the trend being
affected by certain local influences. Now, along this tract there is an irregular covering of aloose morainic
deposit, passing into an ordinary Boulder-clay, resting on the areas of the Old Red Sandstone, and containing
fragments of the schists from the Cliff Hills, along with the stones derived from the underlying formation.
These sections are exposed on the shore between Lerwick and Rovey Head, in the Clickamin bay, Wick Sound,
Gulberwick Bay, and in the Old-Red-Sandstone areas from Sandlodge to Boddom. After a carcful examination
of these sections, we felt convinced that the small fragments of blue and grey schists occurring in the
Boulder-clay and morainic matter have been derived from the hills which extend from the Wart of Skewsburgh
northwards by Scalloway to Dales Voe. It has been already shown that these schists and clay-slates form the
highest ground between Dunrossness and Dales V oe north of Lerwick; and the occurrence of fragments of these
rocks in the drift along the eastern seaboard points merely to alocal radiation of theice, after the great mer de
glace that overflowed Shetland had melted back and was no longer confluent with the small glaciers that
lingered on during the later glaciation.

That this is the explanation of the foregoing phenomena seems still more likely when we examine the



eastern sea-board of North- mavine between Colifirth Voe and Fethaland Point. At certain localities, in the
narrow strip occupied by the metamorphic rocks, we found similar deposits mainly made up of the debris of the
underlying rocks, but likewise containing stones derived from the Roeness plateau. These sections occur on the
north bank of Colifirth Voein the North-Rooe bay; and again round the Fethaland fishing-station and in the
Sand Voe. Now from Califirth Ness northwards to Calsta extends a well-marked ridge parallel with the Biurg
range, against which the local glaciers abutted, which were shed from the Roencss plateau. A similar ridge runs
from North-Rooe Bay to Fethaland, culminating in the Lanchestock hill (416 feet). These ridges deflected the
later glaciers, and caused them to move southwards into Colifirth VVoe, and northwards into North-Rooe Bay
and Sand Voe. Hero and there, however, where the ice must have been heaped up, it streamed across the lower
portions of the ridge flanking the sea. From the configuration of the ground it is apparent that the Roeness
plateau must have shed its largest glacier in the direction of North Rooe. Hence it follows that only at certain
localities reached by the local glaciers are fragments of the quartz-porphyry to the west associated with the
schists in the drifts. The same remarks are applicable to the erratics of pink granite and quartz-felsite scattered
over the surface between Fethaland and Colifirth Voe.

These accumulations werein all probability extruded at the snouts of the local glaciers when the great mer
de glace had melted away from the immediate vicinity of Shetland. Thisisrendered all the more likely from the
number of striated stonesin the deposit, and its tolerably coherent nature, differing somewhat from the loose
debris of the ordinary surface-moraines. But, in addition to these later deposits, there is abundant evidence to
show that when the hilltops had emerged from the icy covering which so long held sway during the primary
glaciation, the severe frosts which prevailed caused an accumulation of blocks and rubbish on the surface of the
attenuated glaciers. In course of time, as the glaciers melted back, loose heaps of rubbish were laid down,
sometimes as isolated mounds, but frequently in concentric lines indicating pauses in the retreat.

As might be expected from the size of the valleys and the limited elevation of the hills, the moraines are not
largo; but they are nevertheless very abundant; indeed there are few of the important valleys draining a mass of
high ground which do not contain well-marked groups. They consist of loose debris with angular and
subangular stones; and in some cases the deposit is merely an assemblage of small stones without any matrix.
Numerous examples occur, however, where the heaps show distinct traces of stratification and the stones are
somewhat waterworn.

Inasmall valley about two milesin length, draining the cast side of the Bonxie hills and flowing into the
bay below Connings-burgh, a fine series of moraine heaps occurs, displaying the usual concentric arrangement.
They vary in length from 5 to 10 feet; and numerous blocs perches of the Bonxie-hill schists rest on the
mounds.

In the district of Delting, moraines are to be found in the main valleys and round the heads of the larger
sea-lochs, as for instance the Dales, Colifirth and Swining Voes on the cast coast, and near Voe, North Brae,
and Voxter on the west coast. And so also on the banks of Vidlon and Dourye Voesin Lunnasting, similar
deposits are seen resting on the Boulder-clay. We frequently observed that the moraines became more
numerous where two or more valleys converge at the head of a sea-loch, which isjust what might be expected
when the tributary glaciers must have coalesced at this point. At the head of Swining Voe two streams join the
sea; and at the point where the valleys converge a well-marked series of concentric mounds is met with. The
dividing ridge is strewn all over with innumerable moraines, doubtless the lateral moraines of both glaciers; and
in the various burn-sections the morainic drift is found to rest on the Boulder-clay. The evidence derived from
the disposition of these mounds shows clearly that at the time they wore deposited the glaciers did not fill the
valleysto any great extent, neither did the trunk glacier extend very far down the voe.

The scarcity of strife produced by the later glaciersin the district of Delting, when compared with their
great abundance on the eastern seaboard, near Lerwick, is deserving of note; but their absence is doubtless due
to the fact that the glaciers slipped forward over aterrace of Boulder-clay which effectually buried the
underlying rocks.

Abundant moraine heaps with enclosed tarns and innumerabl e blocs perchés were al so observed between
Coalifirth and Sand Voes, and in the valleys draining into Rooness Voe, and likewise in the districts of Weesdale
and Sandness.

Theidands of Unst, Yell, Whalsey, and Bressay nourished a similar series of local glaciers, asis evident
from the moraines now strewn on their slopes. In the morainic deposit found on the northwestern shore of
Bressay, near Heogan, while the groat majority of the stones consist of grits and liver-coloured quartz rocks
belonging to the Old Red Sandstone, there is also a considerable number composed of grey schists, which we
identified as belonging to the hills round the head of Dales Voe in the Mainland. This deposit resemblesin
every respect the sections occurring in the opposite side of the Sound near Grimmester, and again in the bays
between Lerwick and Brenista. It is clear therefore that this deposit points to the advance of the local glaciers of
the Mainland; they must have been powerful enough to cross the northern portion of the Sound, and to override



the north-western part of Bressay. We searched carefully for traces of this more recent deposit in other parts of
Bressay, hut failed to discover them. The evidence in proof of the existence of local glaciersin the
neighbourhood of the Wart at the south end of the island seems to indicate that their further advance would be
chocked on this account. We may well believe, therefore, that as the local glaciers of the Mainland streamed
into the Sound, they wore met by the small sheets of ice shed from the Wart, and thence moved southwards
along the path of least resistance.

VI. ERRATICS.

From an examination of the numerous boulders scattered over the Mainland and the other islands, it is
evident that their dispersion belongs to two distinct periods of glaciation. We saw none which cannot be
satisfactorily accounted for by the double system of glaciation already established, without invoking the aid of
coast-ice or icebergs.

Along the slopes of the Vallafield ridge in Unst we observed numerous blocks of serpentine, some of them
measuring 5 feet across, which were dispersed during the primary glaciation. In the Mainland they occur in
dozens on the rocky plateau of Roeness, on the diorite area north of Mavis Grind, and on the rocky headlands of
Lunnasting.

In the valleys draining the eastern slopes of the Roeness plateau, and in the low hills between Colifirth Voe
and Fethaland, blocks of pink quartz-felsite are strewn, sometimes on the moraine heaps, on roches
moutonnées, or on the drift-slopes, all of which were distributed by the later glaciers.

Again, boulders of the Northmavine diorite are scattered over the low ground between Hillswick and the
Grind of the Navir, while blocks of metamorphic rocks were carried by the great mer de glace and the later
glaciers from the Leas of Deal and the surrounding heights onto the diorite area of Busta VVoe. The peculiar
band of nodular gneiss on the promontory of Lunna has supplied boulders which can be followed westwards
towards the head of Swining VVoe, and the ridge overlooking Dourye Voe, in harmony with the primary
ice-movement.

West of Weesdale, blocks of the porphyritic granite in Bixetter Voe, as well as boulders of gneissose rocks
from the Weesdale hills, are strewn over the area occupied by the altered Old-Red-Sandstone rocks : while
boulders of the Sandncss-hill quartzites have been borne seawards to Melby.

Perhaps the most interesting scries of erratics occurs on the ridge of high ground which extends from
Scalloway to the Wart of Skewsburgh, where small blocks of the Brenista Flags and the Lerwick Sandstones,
varying from afew inchesto afoot across, are exposed in places where the peat has been worn away. These
have been carried from lower to higher levels; indeed they have been carried to the tops of the highest hills
along thistract. We have aready incidentally referred to this remarkable fact, and to the occurrence of similar
blocks in the Boulder-clay on the west coast, and as erratics on the slopes of the hills. Those which are found on
the western sea-board are much larger than those on the bill-tops, as they sometimes measure 3 feet across :
many of them still show ice-markings. We believe that their occurrence in the drifts on the west coast and as
erratics on the hill-topsis duo to the same eause, viz. to the westerly movement of the great mer de glace,
which was powerful enough to override the watershed.

VIl. FRESHWATER LOCHS AND VOES.

The freshwater lochs abound chiefly in the Mainland; and in certain districts they occur in great numbers.
They are due either to the irregular deposition of the Boulder-clay or moraine-matter, to hollows in the peat, or
to rock-basins which have been eroded by theice. Indeed they are so abundant in some of the rocky districts as
to recall portions of the north-west of Sutherlandshire. At present we are only concerned with those which
occupy rock-bound hollows, and which are the result of glacial erosion.

These occur most abundantly on the rocky plateau of Roeness, in the diorite-area of Northmavine, on the
rocky headlands north and south of Vidlon Voe, and in the district of Walls. In each of these localities the
sheets of water, with certain exceptions, fill eroded hollows in the rocks; and, from the manner in which their
rocky margins are grooved and polished, from the freshness of the roches moutonnées which encircle them,
there can be little doubt they have been eroded by the ice during the general glaciation. From one of the hills
north of Magnusetter Voe, in Northmavine, we eounted about twenty small lochs in the heart of the diorite-area.

On the promontory of Lunnasting they likewise occur in great numbers, varying in size from basin-shaped
hollows to locls more than amile in length. Their long axes coincide with the strike of the underlying gneiss;
but, owing to the scooping-agent having crossed the lines of stratification nearly at right angles, their outlines



arevery irregular. Similar strike-basins are to he found on the promontory between Vidlon and Dourye V oes;
and from the manner in which they are hemmed in by roches moutonnées on every side, it isimpossible to
resist the conclusion that they are duo to ice-action. The lochs now referred to must have originated during the
primary glaciation, because there is no evidence that the later glaciers ever overflowed the headlands of
Lunnasting.

The voes or sea-lochs are among the most interesting features of the Shetland Isles; and the question of
their origin is not free from difficulty. Flowing, asthey do, for milesinto the heart of the country, it sometimes
happens that only a narrow isthmus is left to prevent the waters of opposite shores from uniting. Yell is nearly
bisected by the Whalofirth and Reafirth V oes; and a submergence of a few feet would separate Northmavine
from the Mainland, and allow the waters of Sulem V oe to flow westward into St. Magnus Bay. Sometimes the
voes are flanked by gentle slopes of Boulder-clay, as we have frequently indicated; at other timesthey are
bounded by steep walls of rocks, asin the well-known Roeness Voe. Many of the most characteristic sea-lochs
lie along the lino of strike of the metamorphic rocks, of which the Weesdale, Stromness, Whiteness, Dales and
Laxfirth Voes may be cited as the best examples; but there are others which have no connexion with the lines of
stratification. Asarule, they are found to merge into narrow valleys draining the high grounds, the width of the
voes being in direct proportion to the size of the valleys. This relationship would seem to indicate that these
narrow fiords are submerged land-valleys which existed long before glacial times. In the course of our traverses
in Shetland, we heard frequent testimony pointing to the conclusion that the ridge-shaped contour which is so
prevalent in the Mainland, Y ell and Unst, likewise extends along the sea-bottom; and it is highly probable that
it is due to the same cause in both cases. If this be true, then these fjord-valleys may have been carved out by
the ordinary agents of denudation when the floor of the sea which now surrounds Shetland formed dry land.
Both in Scotland and along the cast coast of England the evidence derived from buried river-channels would
lead us to believe that these countries stood at a higher level in preglacial times than they do now; and we may
well believe that Shetland shared in the same continental conditions. The absence of shells in the Boulder-clay
seems to strengthen this conclusion.

At any rate the agents of denudation would be guided in their operation in alarge measure by the strike of
the metamorphic rocks; and if there was a wide area of land round what now constitutes the Shetland
archipelago, they would accomplish greater results, as the size of the rivers would be in proportion to the area
of drainago. We have seen also that some of the voes and inland valleys coincide with the outcrops of bands of
limestone, the erosion of which would be aided by chemical agencies.

There can be no doubt, however, that the sea-lochs in Shetland were deepened by ice-action during the
primary glaciation; indeed numorous instances have been cited in this paper where the great mer de glace took
advantage of the existing hollows in crossing the island, This produced, in certain instances, fjord-basins, of
which we shall adduce two examples. The soundings given in the Admiralty chart show that Sulem Voe, which
isone of the largest of the sea-lochs in the Mainland, measuriug upwards of seven milesin length, varies from
10 to 15 fathoms in depth between Foula Ness and the mouth of Voxter Voe. Beyond the latter point, however,
to the head of the voe, the depth suddenly increases to 21 and 25 fathoms. This increase of 60 feet in depth at
the head of the sea-loch is doubtless due to the intense abrasion caused by the ice asit impinged on the rocky
isthmus of Mavis Grind. We have already pointed out how distinctly the east face of this narrow isthmus has
been polished and striated; and this fjord-basin helps usto realize still better the erosive power of this agent.
Still another instance occurs in Roeness Voe; for at the bend north of Urie Firth the depth varies from 102 to
138 feet, while about two miles further down the loch shallows to 42 feet.

There is one peculiar feature connected with these voes which may be dismissed in afew words. It
frequently happens that spits of gravel are thrown up by tidal action near the head of the sea-loch. These banks
are seen in all stages of formation in Shetland, sometimes extending athird, a half, or nearly the whole of the
way across the loch. Ultimately the voeis crossed by a continuous bank of gravel which isolates the upper part;
and thisisolated portion is converted into a sheet of brackish water.

VIIl. CONCLUSION.

1. Summary of the Evidence regarding the Primary
Glaciation.—

We must now, very briefly, recapitul ate the evidence regarding the primary glaciation of Shetland, in order
to show the conclusions which may be justly drawn from the facts, and also to determine the relation which the
glacial phenomena of these isles bear to the glaciation of Norway and Scotland.



It has been shown that in the islands of Unst, Fetlar, Whalsey, the Outskerries, Bressay, and along the
eastern sea-board of the Mainland and Y €ll, there is one uniform system of ice-markings trending W.S.W.,
S.W., and in some cases S.S.W.; whilein the western districts of the two latter isands, aswell asin Meikle
Rooe, Papa Stour, and Foula, the striseswing round to the N.W. and N.N. W. From a careful examination of the
striated surfaces and the Stossseite of the roches moutonnées, it is evident that the agent which produced them
must have crossed the islands from the North Sea to the Atlantic. Fortunately this conclusion is placed beyond
all doubt by the distribution of the Boulder-clay, as well as by the dispersal of the stonesin this deposit. On the
western sea-board of Unst the Boulder-clay contains fragments of serpentine, gabbro, and graphitic schists, all
of which occur in situ on the east side of the Vallafield range. Moreover the relative distribution of the
serpentine and gabbro stones in this deposit on the western shore isin direct proportion to the relative areas
occupied by these rocks to the east of the watershed. It follows, therefore, that the agent which glaciated Unst
must have crossed the watershed, carrying the bottom-moraine up the slope, and depositing it in the lee of the
range. In Fetlar, blocks of gabbro and serpeutine are likewise found in the Bouldor-clay on the west coast;
while along the east coast of Y ell, blocks of gabbro occur in this deposit which have been brought from Unst
and Fetlar, testifying alike to the same westerly movement.

The evidence derived from an examination of the Boulder-clay sections on the Mainland is equally
conclusive; for it matters not whether we cross the northern, central, or southern portions of the island, we are
compelled to admit that the ice-flow during the primary glaciation must have been towards the Atlantic. In the
central part of Northmavine it has been clearly proved that the Boulder-clay partakes of the physical character
of the rock-formation on which it rests, while a certain percentage of the stones is derived from localities which
lay in the path of the glaciating agent. Abundant evidence has been adduced to show that the quartz-felsite area
between Tanwick and Roeness V oe has been invaded by the diorite stones, while the area occupied by the
bedded porphyrites has been invaded by the quartz-felsito and diorito stones. Moreover it is particularly
observable that the blocks do-rived from the successive areas occupied by these rocks, which are present in the
Boulder-clay, diminish in number in proportion to the distance from their parent source.

Again, in the long tongue of 1and which stretches from Scalloway southwards to Fitful Head, blocks of the
Old-Bed-Sandstone rocks occurring on the eastern sea-board are found, not only on the tops of the highest hills,
but also in the Boulder-clay on the western shore. Moreover the distribution of the fragments of the Lerwick
Sandstone, Brenista Flags, and basement-breccia in the Boulder-clay north of West Quarff isin perfect
harmony with the relative areas occupied by these subdivisions of the Old Bed Sandstone south of Lerwick.
The same relationship holds true in the district between Maywick and Fitful Head. It is clear, therefore, that the
glaciating agent must have overflowed the watershed, as we found to be the case in Unst.

2.Insufficiency of Icebergs or Coast-ice to account for the
Phenomena.

—Perhaps some may attribute the numerous striated surfaces, as well as the Boulder-clay, to the action of
icebergs or coast-ice on asinking area; but alittle consideration will show that either of these causesis quite
inadequate to explain the phenomena. We have shown that over the whole of Shetland the glaciating agent must
have conformed to the inequalities of the surface, descending into the smallest hollows and overflowing the
projecting knobs of rocks, indicating in an unmistakable manner that the agent must have pressed steadily and
firmly over the whole area. Nay, more, the islands have been grooved and striated in one determinate direction,
while rocky slopes have boon likewise abraded; and from the manner in which the stria; run obliquely up the
hill-face, it is evident that the agent must have ascended the slopes, and ultimately overflowed the high
grounds. Now it is hardly necessary to point out that neither coast-ice nor icebergs are capable of producing
such results as these. It isimpossible to conceive that icebergs or coast-ice could press steadily on awide
archipelago like Shetland, so as to plane down the inequalities on the surface; far less could they produce this
uniform system of striation. "We may well ask, by what means could floating ice or coast-ice ascend a
rock-slope severa hundred feet high, leaving at the same time indelible impressions of the upward movement?
Such an occurrence would be a physical impossibility.

Again, the phenomena of the Boulder-clay are quite at variance with the floating-ice theory; for if this
deposit be due to the droppings of icebergs or coast-ice, then assuredly it would have been more or less
stratified; whereas, from one end of Shetland to the other, the Boulder-clay, with but few exceptions, is quite
amorphous. If it be really a marine deposit, how could it possibly partake of the characters of the
rock-formation on which it rests, and how could the relative ingredients diminish in number in proportion to the
distance from their parent source?

Further, the occurrence of blocks in the Boulder-clay on the western sea-board of Unst and the Mainland,
which must have crossed the watershed to reach their present position, is still less explicable by this hypothesis.



For if the high grounds of Unst or the Mainland were submerged so as to allow a free passage for icebergsin
their westward career, where are the areas of gabbro, serpentine, or Old Red Sandstone which could have
supplied the materials found in the Boulder-clay? Even if we suppose that ice rafts drifted off the eastern
sea-board laden with such materials, we must suddenly invoke a specia subsidence of several hundred feet at
least, both in Unst and in the Dunrossness area, to enable them to cross the watershed. But this improbable
supposition still leaves unexplained the relationship which exists between the relative distribution of the stones
in the Boulder-clay on the west coast, and the relative areas occupied by the rock masses. For these reasons,
therefore, and others Which it is not necessary to specify, it isimpossible to reconcile the glacial phenomena of
Shetland with the theory of icebergs or coast-ice.

3. Shetland glaciated by Scandinavian Ice.

—Similar phenomena to those now referred to have been observed and described again and again in
Scotland and other highly glaciated regions, where they have been amost universally ascribed to the action of
land-ice. It is not necessary for us to show how the uniform system of striation, or the rounded outlines, or the
close relation between the Boulder-clay and the rocks on which it rests, are satisfactorily ex- plained by the
passage of land-ice over Shetland. It is sufficient for our present purpose if we show that, during the general
glaciation of Scotland, Boulder-clay was transported across important hill-ranges by the ice which radiated
from the Grampians. On the south of the Sidlaw range, as well as on the south side of the Ochils, the
Boulder-clay contains fragments of schist, gneiss, and granite, which must have been transported from the
Highlands. Further, on the top of Allermuir hill small patches of Boulder-clay were observed by Dr. Croll
containing striated stones derived from the Highlands to the north-west. It is evident, therefore, that the Scotch
ice-sheet was powerful enough to override such important ranges as the Sidlaws, the Ochils, and portions of the
Pentlands, and must likewise have rolled forward the bottom moraine, depositing it in the lee of the hills. And
if such was the ease in Scotland, then why may not the same thing have happened in Shetland? Indeed, had
Shetland formed a part of the western sea-board of Scotland, there would have been no hesitation in ascribing
the striated surfaces and the Bouldor-clay to the action of land-ice.

The land-ice which glaciated Scotland could only have come from Scandinavia, as the striated surfaces
clearly point in that direction. And we must now briefly consider what grounds there are for believing that the
Scandinavian mer de glace was powerful enough to invade the North Sea. The researches of Erdmann, Horbye,
Esmark, Holland, Térnebohm and Linnarsson have revealed to us the extent of the ancient glaciation of Norway
and Sweden. They clearly show that Scandinavia was not glaciated by Polar ice moving southwards from the
Arctic regions; for the ice-markings generally radiate from the great tablelands as they do in Scotland. It must
have been buried underneath an ice-sheet which moved off theland in all directions. It has been generally
supposed that this mer de glace must have broken up in the form of bergs when it reached the shallow North
Sea; but fortunately we are now supplied with data which enable us to prove that this could not have been the
case. If we take the estimate given by Holland for the minimum thickness of the ice in Sogne Fjord during the
period of extreme cold, it follows that, instead of the ice breaking up in the form of bergs, it must have invaded
the North Sea and moved in awesterly direction towards the Shetland Isles. He gives 6000 feet as the estimate
at this point; and when we remember that the average depth of the German Ocean is about 240 feet, we can
readily understand how such a mass of ice could never have floated between Norway and Shetland, much less
between Norway and Scotland.

When this mer de glace impinged on the Shetland frontier, it would necessarily be deflected to some extent
by the opposing high ground. Hence, as we move southwards from Unst, where the average trend of the
ice-markingsis W. 10°-20° S. towards Bressay and Lerwick, the deflection increases to SW. and in some
casesto S.S.W. But as soon as the ice reached the crest of the Mainland, it would naturally follow the path of
|east resistance, veering round to the N.W. and N.N.W. It is highly probable that this northing may be duein
part to the resistance offered by the Scotch ice-sheet, which must have coal esced with the Scandinavian mer de
de glace in the North Sea. That this union must have taken place is evident from the proofs of the deflection of
the glaciers along the eastern sea-board of Scotland and England; and it would even now appear that the great
Chalky Boulder-clay of East Angliaisaproduct of land-ice which moved inland in a north-east and southwest
direction. These phenomena point to the existence of some constantly opposing force which was capable of
overcoming the seaward motion of the Scotch and English glaciers. In other words, the two ice-sheets must
have united on the floor of the North Sea, one great outlet for thisice-field being towards the north-west by the
Pentland Firth and the Orkney Islands. When the Orkney Islands are examined in detail they will doubtless
yield conclusive evidence in support of this north-west movement.

After the mer de glace had ceased to be confluent with the local glaciers of Shetland, the latter lingered on
for atime, filling al the main valleys and flowing off the land in all directions. The deposits met with on the



eastern coast of the Mainland between Lerwick and Boddom, and again between Coalifirth VVoe and Fethaland
Point, must be attributed to this local movement; while the numerous moraine heaps sprinkled over the valleys
indicate the immense quantity of debris which must have been borne downwards on the surface of the small
glaciers.

4. Absence of Gravel Kames and Raised Beaches in Shetland.

Throughout the isles we searched in vain for those ridges of gravel which form such a notable feature in
Scotland. Here and there the moraine mounds and the moraine debris, which is spread irregularly over the
slopes of the hills, show signs of rudo stratification, while the stones are more or less waterworn; but no one
would readily mistake them for true kames. Moreover there is aremarkable absence of raised beaches
indicating changesin the relative level of seaand land. Though we examined the islands with considerable
minuteness, we never found atrace of those familiar terraces which are so characteristic of parts of the Scotch
coast-line. Thisisal the more remarkable, as the voes or sea-lochs are admirably adapted both for the
formation and preservation of sea-beaches. We cannot help believing that, if such deposits had been formed, we
must assuredly have met with some indications of them; and for this reason it seemsjust to infer that they never
existed in Shetland. The remarks made by Professor Geikiein an article in 'Nature'

‘Nature," vol. xvi. p. 414.

clearly show that their absence has an important bearing on the question of their origin. For if they be due,
as Dr. Croll suggests, to therise of the sea-level, owing to an accumulation of ice round the North Pole during
the glacial period, then we should naturally expect to find them in localities which are so well adapted for their
formation; but since thisis not the case, we may infer that they indicate pauses in the gradual elevation of the
land which must have been general over the whole of Scotland in postglacial times. It would seem, however,
that Shetland did not participate in these general movements of upheaval.

APPENDIX.

A List of Fossil Plants, collected in Shetland, by Messrs. 7J. 1. Peach and John Home, of the Geological Survey,
in 1878. By C. W. PEACH, Esq.

No. 1 & la. Catamites cannodformis, from Bressay.........ccccceeeveeviecneenne Small specimens. In the Sandstone
quarries of Bressay and those on the opposite side of tin Sound, very large ones are far from rare, known by the
name of "Corduroy" by the quarriers. Unfortunately these are obscure; they, howeyer, show sufficiently well
for identification, and that they are what Salter called L. nothum of Unger? They may belong to L epidodendron.
| rather think they are nearer to Lycopodites Milleri, also figured by Salter. They have not stigmarian roots, but
masses of long flat rootlets (the Fucoids of Miller and others). | got in Caithness some of these, with splendid

masses of rootlets attached. 2. Lepidodendron nothum, Unger, from Walls district................ 3. 4. 5. 6. 7. 8. 9.
10. 11. 12. 1200. On the opposite side of 12, is a nice example of Psilophyton princeps of Dawson, showing
leaflets. 13. Psilophyton (from Noss). 14. Psilophyton princeps, Dawson (from Walls) ................... Thisisthe

most abundant plant of the Old Red Sandstone of Shetland, Orkney, Caithness, &c. &c., and of Canada,
America, and Turkey &c., in the Devonian of the latter countries. 15. 16. 17.

DISCUSSION.

Dr. Hicks, having studied the adjoining rocks of the mainland of Scotland, differed from the authors asto
the age of the metamorphic scries, and thought they must be Pre-Cambrian, and belonging to two if not three
Pre-Cambrian series.

Prof. BONNET asked as to the evidence of the passage of gabbro into serpentine.

Mr. HORNE replied that they did not attempt in the paper to fix the age of the metamorphic rocks referred to
by Mr. Hicks, and insisted on their views as to the intrusive character of the quartz-felsites of Shetland.

In reply to Prof. Bonney, he stated that he and his fellow author had not minutely studied the supposed
passage of one rock into the other, but that Dr. Heddle, who had so studied them, had arrived at the same
conclusion as themselves.

Quart. Journ . Geol. Soc .Vol. XXXV. Pl. XXXIX.

Table Of Signs And Colours. Old Red Sandstone. Gneissose series. Liniestone series. Sehistose series
Metamorphic series. Tuff. Porphyrite Old Red Sandstone Volcanic Rocks. Granite, Quartz- felsite, Syemite.
(Intrusive) Diorite of the Mainland. Gabbro of Unst and Fetlar, and Porphyrias dykes of the Mainland.
Serpentine. Primary. Secondary Glacial Striae. Direction of ice flow and dispersal of atonesin boulder clay
itiv'itia Primary glaciation Grind of the Navir Shetland



From the "Transactions of the N.Z. Institute," Vol. XIX., 1886

ART. LXVII.—A Note on Latin Place-names.

By HENRY BELCHER, LL.D.,
Rector of the High School, Otago (Boys).
[Read before the Otago Institute, 12th October, 1886.]

IN Livy, xxi., 19, we read, "turn maxime Sagunto exciia;" further on, in xxi., 21. we read, " Sagunto capto."
Thefirst expression is explained per synesin of "urbe" vith Sagunlum, and the participle is taken in agreement
with it. Livy occasionally introduces urbem, vicum, in apposition to the names of towns, in "urn." Hence has
arisen a certain perplexity asto the gender of Latin place-names; add to which the influence of Greek
place-names, and we have the erroneous statement of our Latin Grammars on this point seemingly justified. But
Livy, in using such a sentence as the folloving (among a host of such instances), ii., 63: "Fusi, in primo proelio
hostes, et in urbem Antium, ut turn res erant putentissimam acti,” istelling us that the enemy fled to Antiun— a
town of very great wealth, as the times were then—and uses the plainest way of saying what he hasto tell us.

In our Latin Grammars, (two books of this year, 1886, are enough to cite,) the statement runs substantially
thus : "Nanes of countries, cities, islands, and trees are feminine." In another Grammar the statement is
somewhat guarded: "Most nanes of cities are feminine." Here is aqualification of the previous statement; and it
isto be hoped that in time the statement will be further attenuated, so as to represent the facts.

What are the facts? In my copy of Madvig's Gramnar (third edition, an old book), p. 28, the author says
very little about the subject; but adds, "of the words in us the names of towns are feminine. These mines are all
Greek." Theitaics are mine; and the statement is worth noting, because it indicates the natural order of things:
that, in the case of one highly-inflected language passing on names into another highly-inflected language the
names hear their gender with them. All these Latinized spellings of Greek place-names only go to show that in
Greek the names of towns in os are feminine.

But in his"Notes on Latin Word-systems,” published in 1844, this great scholar (who has died since this
note was can-piled,) goes further: "Not a single name of a place in Lain, irrespective of the nature of its
termination, is of the feminne gender." Notwithstanding which dogma of the master, compilers of Latin
Grammars for English boys have gone on reiterating the same misleading "rule" with a sort of hide-bound
obstinacy.

We find place-names declined according to the scheme of the first, second, and third declensions. | am not
acquainted with any belonging to the fourth and fifth declensions, and am inclined to think that as geographical
names usually belong to rough speech, these somewhat obscure varieties of declension do not contain any
place-names.

Taking suffixesin order, we begin with

.—a, ce.

All feminine, as the terminations require.
il.—1i or i.

And, by analogy, Pompeii, together with numerous tribal names, of which, in the case of towns, the suffix
ii isasurvival. These are masculine words.

Hi.—um.
—with many others. These are all neuter.

iv.—a (of the plural).

—Greek names, but neuter, as their suffix requires.

V.—UsS.

There are no Latin place-names with this suffix, which is native, however, to Greek, and brings with it its
gender; even in the case of variants,—as e.g., Canopus, Isthmus, Orchomenus, Pontus,—names masculinein
Greek are masculinein Latin.



Vi.—0 (gen. -onis).
—all masculine, as the suffix requires.

Vii.—e.

—all neuter, asthe suffix requires. (But Arelate, a Greek word of 1st declension, isfeminine.)
Viil.—ur.

—neuter, as the suffix requires. (Anxur, the mountain, is masculine by analogy with the usual gender of the
names of mountains.)

IXx.—Various suffixes.

—neuter or masculine. (The indeclinable words are neuter.)

In al the cases quoted above we note that the suffix determines the gender of the place-name; the "rule" is
not even traceable. Thereis, e.g., awell-known suffix -onis, and another -inis. The former is masculine, the
latter feminine: hence Narbo -onisis masculine (Narbo Martius), and Carthago -inisis feminine (Carthago
Nova).

If we follow Latin further afield, the question is further elucidated. In Gaul, the Romans meet with a
place-suffix din (enclosure, wick, or burg). To bring this suffix within the scope of their system they add a
neuter suffix, um, and the place-names become neuter: hence we have—

And even such hybrids as Augustodunum and Caesarodunun. All these words are neuter.

But the suffix um, or ium, is freely used to reduce to the Latin scheme avery large number of words found
amoig subject tribes.—

—besides words like Trajectum, Durotragjectum, and many others, all neuter, as the suffix requires.

What becomes of the "rule"? As Zumpt seemsto have felt, it is so overwhelmed with exceptions that mole
ruit earum. Having examined three hundred and fifty place-names, found chiefly in the western section of the
Orbis Romanus, | am not able to discern any "rule" applicable to the names of towns. But the influence of the
"rule" isvery great. Even Lewis and Short, s. v., are misled by it. In order to justify Liv., xxi., 19, cited above,
they allege that Liv. used Sazuntus. But Saguntum isin good prose the only form used, cf. Mayor on Juv., xv.,
114. Poets and writers like Melaand Florus use Sazuntus. Juv., loc. cit., uses Zazynthus, athinly-veiled form of
Zacynthus.

Reply to MR. Hampden's Charges Against MR.
WALLACE.

MR. JOHN HAMPDEN having written to many of my friends, and threatening to write to all the members of
the scientific societies to which | belong, abusing me in the vilest language, | think it advisable to issue a
statement of facts (some of the most important of which are not generally known) referring to sources of full
and accurate information should any one think the subject worth enquiring into.

1. Mr. Hampden in the beginning of the year 1870 challenged scientific men to prove the convexity of the
surface of any inland water, offering to stake £500 on the result. This challenge was published in " Scientific
Opinion," Jan. 12th, 1870, and contains the following passage. "He will acknowledge that he has forfeited his
deposit if his opponent can exhibit to the satisfaction of any intelligent referee, a convex railway, river, canal or
lake." (See also Carpenter's "Water not Convex," p. 4.)

2. Knowing nothing of Mr. Hampden, I, (most injudiciously, | confess) accepted this challenge, believing
that a practical demonstration would be more convincing than the ridicule with which such views are usually
met. My first letter to Mr. Hampden was as follows. It was published by him, with severa others, in a pamphlet
entitled "Is Water Level or Gonvex after all?'

"9, K. Mark's Crescent, Regent's Park, London, N.W., "J. HAMPDEN, ESQ. January 15th, 1870.
"Sr,—As| presume by your offer in'Sientific Opinion' of January 12th, that you can afford to pay £500 to



have the question of the actual rotundity of the Earth proved to your satisfaction, | hereby offer to stake that
sum on the undertaking to show visibly, and to measure in feet and inches, the convexity of a canal or lake. A
canal will do if you can find one which is nearly straight for four miles without locks; if not, | propose Bala
Lake, in North Wales, as a place admirably suited for the experiment. As an intelligent referee | propose the
Editor either of 'Scientific Opinion,’ "The Field,’ or 'Land and Water,' or any well known Land Surveyor, or
Civil Engineer, or any Fellow of the Royal Geographical Society.

"I remain, Sir, yours very faithfully,

"ALFRED R. WALLACE, F.R.G.S"

3. Mr. Walsh, Editor of the "Field," was at first to have been sole referee; he being a perfect stranger to us
both, not scientific and therefore not prejudiced on my side, accustomed to deciding wagers, and a man of such
well-known character and position as to guarantee his honesty and impartiality. £500 were deposited with Mr.
Walsh by Mr. Hampden, and £500 by myself, the £1000 to abide the result of the reference.

4. Subsequently, Mr. Hampden asked to have a second referee specially to represent him. To this| at once
agreed, as shown by another letter of mine which has also been published by Mr. Hampden. ("Is Water Level or
Convex after al," p. 15.)

"9, &. Mark's Crescent, Regent's Park, N.W., "January 25th.

"Dear Sr,—Your wish to have a second referee is quite reasonable, and | accede to it at once, only
stipulating that he shall not be a personal acquaintance of your own, and shall be a man in some public
position as Editor, Author, Engineer, &c.

"Foggy weather would render the experiments impossible, | should therefore wish that, if they are
prevented by weather, the time named by you may be extended a month.

"Yours very faithfully,

"ALFRED R. WALLACE."

5. Mr. Hampden thereupon appointed Mr. William Carpenter as his referee. Thisman is ajourneyman
printer who, in 1863, published a book called "Common Sense on Astronomy," advocating, with great
ingenuity and much show of argument, the flatness of the earth. Mr. Hampden had, only afew months
previously, purchased the copyright and all the stock of this work, which he considered a masterpiece, but
which had been hitherto unsaleable.

These facts are given us by Carpenter himself in his pamphlet—"Water not Convex"—just published, as
the following passage at p. 4 will sufficiently show.

"In 1865 'Zetetic Astronomy' was published, and in 1869 was the means of converting John Hampden,
Esqg., of Swindon. Before the close of the year, the fates decreed that 'Common Sense’ on Astronomy should fall
into the hands of this gentleman. The work was no sooner perused than the questions were sent to the author,
'How many copies have you? and "What will you take for them? These questions Mere satisfactorily settled in
a short time; when there came another: 'Will you dispose of your copyright? and for how much? This matter
was also at once arranged, through the liberality of Mr. Hampden, who purchased the copyright, certainly as
one having the cause of truth uppermost in his mind. The journeyman printer having now disposed of hiswork,
was particularly requested by Mr. Hampden to take part in another: the experiment which we have mentioned
and which we must now consider."

In apreface to Carpenter's book separately printed —(Heywood and Co., Strand; pi‘ice one penny)—is a
note by the Editor and Proprietor, Mr. Hampden, in which occur the following extraordinary statements
regarding it.

"All the Scientific Societies of London combined to crush it. They abused his publishers; they threatened to
ruin their trade if they dared to sell such a stinging exposure of what had received the approval of the whole
scientific world; and so effectually did they bully and bribe the whole bookselling trade, that for nearly five
years this extraordinary work was left on the author's hands, and would probably have remained so, had it not
been providentially introduced to our notice. We instantly made arrangements for the possession of the
copyright, and if we wereto lose 95 per cent, of the purchase-money, we shall still feel that to leave such talent
and industry unrewarded would be a burden on our conscience which we were not prepared to endure. But to
WiLLIAM CARPENTER, of London, will ever belong the proud satisfaction of having been the author of one of the
most able displays of genius, perseverance, and intelligent acquahtance with the scientific literature of the day,



that Europe or America could boast of."

6. Being then ignorant of these facts, and trusting to the honour of Mr. Hampden, | accspted his referee. Mr.
Hampden then proposed th Old Bedford Canal, in Norfolk, as the place in which to try the experiment, and in
this| concurred In "Zetetic Astronomy," by Parallax, (the work vhich converted Mr. Hampden), at pp. 11—12,
an e:periment is stated to have been made on this very canal proving it to be absolutely flat for six miles!
Neither Hampden nor Carpenter said aword about this previous experiment, on which subject, see an articlein
"The Field,"” March 26th, 1870.

7. My experiments occupied aweek. Mr. Codcher (a surgeon, of Downham Market) was appointed referee
in place of Mr. Walsh, who could not remain so long away from his editorial duties. The two referees gave
diametrically opposite decisions on the same facts. Carpenter would not join in the appointment of an umpire.
At Mr. Hampden's own request, Mr. Walsh was appointed umpire, and it was lift to him to give afinal decision,
asthe following extract from Carpenter's "Water not Convex," p. 22, sufficiently shows: the italics are my
own.

"It isnow Friday, the 11th. | receive two letters: oneis from Swindon, and the other from the Strand. Mr.
WaALSH writes as follows :—'My dear Sir, | am now author ized in writing by Mr. Hampden to settle the matter
in dispute between you and Mr. Coulcher, as umpire. Will you therefore forward me to Little Comberton,
Pershore, your report together with your diagrams or copies of them? | shall leave there on Wednesday morning
after post-time. | propose to come to some decision, either final or otherwise, next Friday at 1 p.m., when you
can be present hereif you like to support your opinions. . . Yoursin haste, J. H. Walsh." Mr. Hampden, in his
letter, says:—' | am sure we shall get it right at last. | enclose you a note received from Mr. Wallace this
morning. | sent him a memorandum empowering Mr. Walsh to consult with both referees or with any others he
may choose to add to them." Mr. WALLACE says, in aletter submitted to me by Mr. HAMPDEN:—'Dear Sir, In
accordance with your letter of yesterday, | enclose a memorandum authorizing Mr. Walsh to act in the manner
you suggest, which, if you see nothing requiring alteration, please to sign and send to him," and so on. Thusisit
clearly settled that the whole thing—the money and all—is at the disposal of the editor of The Field. Anditisa
responsibility not to be lightly esteemed! May Mr. WALSH prove himself to be 'the right man in the right
place.™

8. Mr. Walsh decided in my favour, and gave Mr. Hampden notice that he should hand over the £1000 to
me. Mr. H. protested that the decision was contrary to the evidence and was unfair; but Mr. Walsh, after hearing
all that could be urged by Messrs. Carpenter and Hampden, kept to his decision. (See "Field,” March 26th,
1870.) He however asked me for an indemnity against any legal or other expenses Mr. Hampden might put him
to on account of hisdecision. This| gave, thinking it fairly his due, and he then paid me the stakes.

9. Thenceforth Mr. Hampden began abusing Mr. Walsh, but finding he was not likely to produce any effect
upon him turned all his wrath upon me. For the last eighteen months he has continued to send, to me and to all
my friends whose addresses he can obtain, pamphlets, |etters and post-cards, expressed in terms of the most
violent abuse, claiming to have won the wager, charging Mr. Walsh and myself with fraud and conspiracy, and
stigmatising me asa"liar," "thief,"and "swindler."

10. Not content with this, Mr. Hampden has attempted to reach me through the feelings of my wife. For the
following letter he was brought before a police magistrate and bound over to keep the peace for three months,
suffering aweek's imprisonment before he could find the necessary sureties.

"Mrs. Wallace—Madam, if your infernal thief of a husband is brought home some day on a hurdle, with
every bone in his head smashed to pulp, you will know the reason. Do you tell himfromme heisalying
infernal thief, and as sure as his name is Wallace he never diesin his bed.

"You must be a miserable wretch to be obliged to live with a convicted felon. Do not think or let himthink |
have done with him.

"JOHN HAMPDEN."

11. In January last | commenced an action for libel, expressly to give Mr. Hampden an opportunity of
justifying, if he could, his language towards me. He entered no plea or defence, but suffered judgnent to go by
default. A jury gave me £600 damages, but Mr. H. pleads poverty and | have not obtaned, and do not expect to
obtain from him, any portion of that sum.

12. Under these circumstances | have issued thisreply, every statement in which can be verified by the
papers referred to, which are mostly those published by Messrs. Hampden and Carpenter. All who believe Mr.
Hampden to be an ignorant but very foul-mouthed libeller, will oblige me by burning unopened and unread any
further communications they may receive from him. | am unwilling to resort to a criminal indictment, but
should any considerable number of my friends think it due to myself or to them to take this course, T shall not
hesitate to do so.

Alfred R. Wallace.



November, 1871.

The following pamphlets (above referred to) may be obtained from Mr Hampden, 3, Oxford Terrace,
Chippenham.

"Water not Convex, &c." 1s. Post free.

"|s Water Level or Convex after all?" 2d.

"Preface to Theoretical Astronomy," by Common Sense, 1d.

"Common Sense on Astronomy." Cloth gilt, 5s.

"Zetetic Astronomy," by Parallax. Simpkin & Marshall, 1864, may be had of Nisbet & Co., Bemers Street,
price 3s 6d.

"The Field" Newspaper, from March 26th to April 16th, 1870, contains the Referees Reports of the
Experiments, and a copious Correspondence on both sides.

J. J. TIVER, Printer, 33, Chancevy Lane, London.

Abstracts of the Proceedings of the Geological
Society of London.

No. 296.] [Session 1874-75.
Annual General Meeting.
February 19th, 1875.—John Evans, Esq., V.P.R.S., President, in the Chair.

The SECRETARY read the Reports of the Council, and of the Library and Museum Committee. The general
position of the Society was described as satisfactory, although, owing to extraordinary expenses during the
year, the excess of income over expenditure was but small in comparison with former years. The Society was
said to be prosperous, and the number of Fellowsto be rapidly increasing.

In presenting the Wollaston Gold Medal to Professor DE KONINCK, of Liege, F.M.G.S,, the President
addressed him as follows.—

MONSIEUR LE DOCTEUR DE KONINCK,—It is my pleasing duty to place in your hands the Wollaston Medal,
which has been awarded to you by the Council of this Society in recognition of your extensive and valuable
researches and numerous geological publications, especially in Carboniferous Palacontology. These researches
are so well known, and have gained you so world-wide a reputation, that | need say no more than that your
Palasontol ogical works must of necessity be amost daily consulted by all who are interested in the fauna of the
Carboniferous period. Already in 1853 the numerous and able Palasontol ogical works which you had published
in the preceding twenty years had attracted the grateful notice of the Council of this Society, who in that year
begged you to accept the balance of the proceeds of the Wollaston Fund, in aid of the publication of your work
on Encrinites, then in progress. It was in the same year that the Society had the satisfaction of electing you a
Foreign Member of their body; and now, after a second period of rather more than twenty years devoted to the
study not only of Geology and Palaeontology but also of chemical analysis, | have the pleasure of conferring
upon you the highest additional honour it liesin the power of this Society to bestow, by presenting you with the
Medal founded by the illustrious Wollaston, who was himself also a Chemist aswell as a Geologist. If anything
could add to the satisfaction we fedl in thus bestowing the Medal, it is your presence among us this day, which
will enable you more fully to appreciate our unanimous sense of the high value of your labonrsin the cause,
which we all have at heart.

Prof. DE KONINCK, inreply, said :—

MONSIEUR LE PRESIDENT, MESSIEURS,

Lalangue Anglaise m'étant trop peu familiere pour me permettre de m'en servir, afin de vous exprimer
toute ma reconnai ssance pour le grand honneur que vous venez de me faire, en me décernant laMédaille de
Wollaston, j'espere que vous voudrez bien me permettre dans la circonstance solennelle dans laquelle je me
trouve, de faire usage de I'idiome dont on se sert habituellement dans mon pays.

Laissez moi vous dire d'abord, Messieurs, gu'il m'a semblé que ma présence au milieu do vous, était le plus
sur moyen de vous donner |a preuve de mes sentiments de gratitude et du prix que j'attache a la distinction dont
jevous suis redevable.

Cette distinction sera pour moi un nouvel encouragement et un stimulant pour continuer et pour achever, s
possible, mes travaux concernant la faune carbonifere do mon pays. L'étude de cette faune, qui doit comprendre
plus de 1200 especes, m'a conduit a des résultats tres remarquabl es. Jespére que je pourrai bientdt vous en
fournir la preuve et vous démontrer qu'elle se compose de trois grands groupes parfaitement distincts entre eux,
guoique possédant un certain nombre d'especes identiques et dont e premier est presque exclusivement formé
des espéeces recueillies dans |e calcaire do Tournai, le deuxiéme des especes des environs de Dinant, et le



troisiéme de celles du calcaire de Visé et de quelques lambeaux de ce méme calcaire des environs de Namur.

Ces faunes sont principalement représentées chez vous, la premiérein Irlande, a Hook Point et ses
environs, la deuxiéme aux environs de Dublin, et la troisiéme en Ecosse et au centre de Y orkshire, ou elle a été
I'objet des remarguables recherches de notre savant et regretté confrére le Professeur J. Phillips.

C'est par ces travaux, Messieurs, que je compte terminer ma carriére scientifique, si les forces nécessaires et
la santé ne me font pas défaut, et continuer ainsi a mériter votre haute et impartial e approbation.

The PRESIDENT then presented the Balance of the proceeds of the Wollaston Donation Fund to Mr. L. C.
MIALL, of Leeds, and addressed him in the following terms :—

Mr. MIALL, | have much pleasure in presenting you with the Balance of the Proceeds of the Wollaston
Fund, which has been awarded you by the Council of this Society to assist you in your researches on Fossil
Reptilia.

Those who had the good fortune to be present at the meeting of the British Association at Bradford in 1873,
and to hear the masterly Report of the Committee on the Labyrinthodonts of the Coal-measures, drawn up by
yourself, and those also who have studied the Papers which you have communicated to this Society on the
Remains of Labyrinthodonta from the Keuper Sandstone of Warwick, must be well aware of the thorough and
careful nature of your researches, carried on, | believe, in a somewhat isolated position, and remote from those
aids which are so readily accessible in the metropolis and some of our larger towns. | trust that the proceeds of
this fund which | have now placed in your hands will be regarded as atestimony of the interest which this
Society takes in your labours, and may also prove of some assistance to you in still further prosecuting them.

Mr. MIALL, inreply, said that he felt that his sincere thanks were due to the Geological Society for
awarding him the balance of the proceeds of the Wollaston Donation Fund as a token of appreciation of the
little work that he had been able to do, and aso to the President for the terms in which he had been kind enough
to speak of him. He should regard this donation, not only as an honour received by him, but also as atrust to be
expended to the best of his power in accordance with the intentions with which it had been conferred upon him
by the Society.

The PRESIDENT next handed the Murchison Medal to Mr. DAVID Forbes for transmission to Mr. W. J.
HenwoobD, F.R.S., F.G.S,, and spoke as follows :—

Mr. DAVID FORBES,—In placing the Murchison Medal and the accompanying cheque in your hands, to be
conveyed to our distinguished Fellow, Mr. William Jory Henwood, | must request you to express to him our
great regret that he is unable to attend personal to receive it. His researches on the metalliferous deposits, not
only of Cornwall and Devonshire, but of Ireland, Wales, North-western India, North America, Chili, and Brazil,
extending as they do to questions of subterranean temperature, electric currents, and the quantities of water
present in mines, are recorded in memoirs which form text-books for mining students. They have for the most
part been contributed to the Royal Geological Society of Cornwall, which has taken a pride in publishing them;
but | trust that it will be a source of satisfaction to Mr. Henwood, after fifty years of laborious research, and
amidst the physical suffering caused by a protracted illness, to receive this token of appreciation at the hands of
another Society which takes no less interest in the subjects of hisinvestations.

Mr. DAVID FORBES said that in receiving the Murchison Medalon behalf of Mr. W. J. Henwood, he was
commissioned by that gene-man to express his great regret that the bad state of his health nd his advanced age
prevented his appearing in person to thank he Council for the high honour they had conferred upon him, and he
extreme gratification he felt in finding that the results of his laborsin the investigation of the phenomena of
mineral veins, which ad extended over more than fifty years, had thus been recognized by he Geological
Society of London.

Address of Joseph Dalton Hooker, C.B., The President, Delivered at the Anniversary Meeting of the
Royal Society,

On Thursday, November 30, 1876,

Printed at the Request of the Fellow,

London: Printed by Taylor and Francis, Red Lion Court, Fleet Street. 1876.

ROYAL SOCIETY.

Address of the President, delivered at The Anniversary Meeting, November 30, 1876.

GENTLEMEN,

THE annals of the Royal Society show that the year ending with this Anniversary presents no falling off in



the value and interest of the communications brought before our meetings, as compared with previous years,
and indeed surpasses them in number and extent of publications, and in demands on the time of your Council.
We have been called upon more frequently than ever to aid in giving effect to those efforts for the advancement
of natural knowledge which, whether originating in private enterprise or in the Councils of the State, have
marked the year as a memorable one in the history of science.

Before, however, proceeding to the historical summary which this statement involves, | have to discharge
the always painful task of recalling to memory the names of the most distinguished of our Fellows who have
died since the last Anniversary. In Science we have lost Mr. Bennett, Mr. Campbell De Morgan, Dr. Parkes,
Mr. Poulet Scrope, Dr. Sibson, and Lieut.-Col. Strange; in letters and public services, the Rev. Dr. Bosworth,
Lord Lyttelton, Earl Stanhope, and the Rev. Dr. Wilson; and the names of the botanist Brongniart and the
veteran microscopist Ehrenberg disappear from the list of Foreign Members.

As regards the part taken by your Council in the labours of the year now expired, | feel it to be my duty, as
itis, indeed, my pleasure, to inform you, so far asthe limits of an Anniversary Address will admit, of the
importance of those labours—and the more so, as without this opportunity it would not be easy to make you
acquainted in away commensurate with their value with the scientific services of your Council as
contradistinguished from their current duties.

As anticipated in my Address of last year, application has been made to the Treasury for a grant to cover
the cost of printing the decade 1864-73 of our Catalogue of Scientific Papers, comprising now more than
100,000 titles; and | am happy in having to announce that the application was acceded to in the same handsome
spirit as that in which the Lords of the Treasury, during Mr. Gladstone's administration, placed a sum upon the
Parliamentary votes to defray the expense of printing the first six volumes. The value of this work becomes
more and more appreciated with lapse of time; and you will be glad to learn that the continuation of this
Catalogue from year to year has been ordered by your Council as a permanent part of the Society's official
work. Asyou are aware, the expenditure for this work appears regularly in our annual bal ance-sheet.

Acting under a recommendation by the Library Committee, your Council offered the custody of our
collection of Oriental MSS. to the India Office under certain conditions, viz. that the manuscripts which require
binding should be bound, and a Catal ogue made of the whole collection. The Secretary of State for Indiain
Council has accepted the offer with its conditions; and at afitting opportunity the collection will be transferred
to alocality where it will be in competent hands and be readily accessible to students and scholars.

Arrangements have been made for the publication of the Reports of the naturalists sent to Rodriguez and
Kerguelen Islands in a separate quarto form, with illustrations; and a grant of £100 from the Donation Fund has
been made in aid of the work. The botanical specimens have been named, and are being distributed to the
Herbaria of Kew, of the British Museum, of the Edinburgh Botanic Gardens, and others. A complete set of the
zoological collections will be deposited in the British Museum, and the remainder distributed among the
Museum of the Royal College of Surgeons of London and the Museums of Edinburgh, Dublin, Oxford, and
Cambridge.

The Report on the results of the "Eclipse" Expedition has-been drawn up by Mr. Lockyer, and is far more
satisfactory than could have been anticipated, considering the unfavourable conditions which prevailed during
the whole of the time the observations were being made. It now appears that the light which photographs the
prominences does not come from hydrogen, but most probably from calcium, while the photograph of the
corona with the prismatic camera shows that its chief light is derived from the hydrogen. The complete account
of the eclipse will appear in our 'Proceedings very shortly.

For the financial state of the Society | must refer you to the balance-sheet prepared by our Treasurer now in
your hands. It shows that our resources have been increased by receipt of the Dircks request, £878 12s. 10d. A
further increase will occur towards the en, of the year by the incoming of the £2000 Consols to which we are
entitld under the will of our late Fellow, It. C. Carrington. Besides these, as addition has been made to our Trust
Funds by the settlement of te long-pending question of the Handley bequest. The amount ulimately awarded to
us was £6378 19s., the balance of which, after paynent of legacy duty and certain legal charges, has been
invested, as maybe seen in our balance-sheet, in Reduced 3-per-cent. Stock.

The Donation Fund has been increased by the receipt of the £500 bequeathed by our late Fellow, Sir
Charles Wheatstone, raising thetotal to £6333 10s. 4d. Additionsto thisfund are greatly to be desirel: itis
applied, asyou are aware, in aid of research; and avery strictaccount is kept of its expenditure. Were such a
fund at al what it ought to be, considering the amount of capital accumulating in this country, in great part the
direct outcome of scientific inquiry, we should have fewer complaints of the insufficiency of means of
encouragement for research.

To Sir Charles Wheatstone we are further indebted for a valuable collection of portraits of scientific men,
including one of the advisor, and one of Boyle (by Kneller), both in oil. Mrs. Selwyn has presented the
negatives of the eleven years' series of photographs of the sun-spots (more than 2000) taken at Ely, from



1863-1874, under the late Canon Selwyn's instructions.

Y ou will share my feeling of pleasure when | inform you of the deposit in the hands of our Treasurer of a
munificent contribution, £6000, to be devoted to the aid of scientific research, by Mr. Thomas Phillips Jodrell,
the founder of the Chair of Animal Physiology in University College, London, and donor of the Laboratory of
Physiological Research to the Establishment at Kew. Early in last year, Mr. Jodrell informed me by letter that it
was hiswish to place at the disposal of this Society, as the one body in which all branches of British science are
represented, this generous sum, to be applied (principal as well as interest) in any manner that the Society may
consider most conducive, for the time being, to the encouragement among our countrymen of original research
in the physical sciences—his object being not, on the one hand, to found a permanent endowment for the
benefit of afuture generation, nor, on the other, to relieve the Government of any part of its obligations to the
present, but to ascertain, as far as may be, by practical experiment on alimited 6cale, to what extent the
progress of original research in the physical sciencesisretarded in this country by the want of public support to
those engaged in it, and in what form an increased measure of such support would be most likely to promote its
development.

| need hardly add that your Council, before whom | laid Mr. Jodrell's |etter at once, thankfully accepted his
offer, and appointed a Committee to consider and to report upon the best means of giving effect to his liberal
views. Before, however, the Committee had presented their report, we were informed of the intention of Her
Majesty's Government to increase largely the funds placed at the Society's disposal in aid of scientific
investigations, and to alow part of the increment to be devoted to the sustentation or remuneration of
investigators—thus fulfilling the main desire which Mr. Jodrell had in view in making his donation.

"When | communicated the intention of the Government to Mr. Jodrell, he signified his desire to reopen the
guestion of the application of the £6000, which he still wished to leave in our Treasurer's hands; for his object
had been to induce the Government to do what, to the surprise of every one, it had done, and not to supplement
a permanent government endowment by atemporary one of his own. Whatever might be the ultimate decision,
he did not doubt that this Society would be the most competent agency for carrying it into effect; and he
suggested that the fund should be invested temporarily, and the question of its appropriation reserved until we
should meet this session. Finally, Mr. Jodrell has proposed that the gross sum should be retained in its present
investment in the prospect of some want of it arising in the course of the next few years, and that the interest
accruing in the mean time should be applied by the Society as part of our revenue. This proposal was willingly
accepted, and the best thanks of your Council have been presented to Mr. Jodrell.

In April last | was informed by the Lord President of the Council that Her Mg esty's Government had under
consideration the question of giving further aid to scientific research, by increasing the Parliamentary grant of
£1000 per annum which is administered by the Council under the recommendation of the Government Grant
Committee in aiding investigators with apparatus and assistance. They proposed in future to augment the Grant
annually for five years by £1000, to vest the administration of the whole in the Science and Art Department,
and to invite the Society's Council to aid Her Mgjesty's Government, as hitherto, with advice and assistance as
to its appropriation and expenditure, and further to give us the power of recommending, in certain cases, the
payment of personal alowances to investigators. The communication also advised that the Presidents of fifteen
learned bodies in the United Kingdom should be ex officio members of the Government Grant Committee,—a
change in its constitution more apparent than real, as the majority of the Presidents specified were already
Fellows of the Society. After severa conferences with the Minister, the original proposal was, with his
concurrence, modified, and made to apply to the additional £4000 only, the administration of the original £1000
remaining as heretofore, to be accounted for to the Treasury, and the recommendations of the Council with
respect to the appropriation of the additional sum to be liable to revision by the Lord President, in whose
department the vote is taken, and who must be responsible to Parliament for its expenditure. With this proposal
your Council concurred, on the understanding that should it happen that the Lord President found it inadvisable
to act upon all your Council's recommendations (which, in his Lordship's opinion, is never likely to happen),
the Council should have the opportunity of revising them, so that, if thought desirable, the items of the grant to
which exception had been taken might be allocated in some other way.

There are therefore now two Government grantsin aid of scientific research, one of £1000 per annum, for
the administration of which your Council is directly accountable to the Treasury, and which as heretofore, will
be appropriated to the providing of instruments and assistance for scientific inquirers: the other, of £4000
annually for five years, to be applied to the aid of investigators, not only by providing instruments and
assistance, but occasionally by personal allowances or grants of money, in accordance with recommendations to
be made to the Lord President.

The constitution of this new Committeeis not yet settled; but it will probably consist of the existing one,
together with all the ex offieio members as proposed.

Before dismissing this subject | feel it to be incumbent on me to express our obligations to His Grace the



Duke of Richmond and to Lord Sandon, for the active interest they took in providing the grant, and for the
liberal manner in which they entered into the views of the Council in respect of its appropriation.

Two of the provisions of the Vivisection Bill called forth an earnest remonstrance from your Council,
which was communicated by the President to the Prime Minister in June last. These provisions were the
limitation of experiments, even under anaesthetics, to such only as can be shown to contribute directly to the
prolongat ion of human life and the alleviation of human suffering; and the prohibition of experiments upon
dogs. It was pointed out, in the communication to the Minister, that, as regards both these limitations, the Bill
went beyond the recommendations of the Royal Commissioners upon Vivisection for scientific purposes; and,
in respect of the first of them, it was represented that the history of physical science shows that all the great
discoveries which have contributed to the welfare of mankind have resulted from investigations pursued in the
interests of pure science, without reference to their practical application, and that to this rule physiology forms
no exception, since all the physiological truths which constitute the foundation of the rational practice of
medicine have been ascertained by experiments upon living animals, conducted by persons actuated by that
desire for the advancement of natural knowledge which the Royal Society was instituted to foster; and it went
on to say:—" Profoundly convinced of the mutual dependence of all branches of physical science, the President
and Council feel that any legidlation which arrests the development of oneisan injury to all, and they would
lament the admission into the Statute-book of a principle which is essentially antagonistic to the progress of all
Natural Knowledge."

With respect to the second provision it was urged that, while the Bill professed to regul ate experiments
only, it prohibited them in the case of dogs, athough the constitution of the dog is such as to render it
indispensable for some of the most important physiological problems.

The receipt of this letter was followed by Lord Beaconsfield's communicating with me on the subject, when
| had the opportunity of representing the views of the Council as being unalterable as to the necessity of
modifying, if not of rescinding, these two provisions. The Prime Minister promised and gave full and, asit has
proved, favourable consideration to the Council's representations; for, before the third reading of the Bill, its
provisions were so modified as to place no obstacle in the way of experiments on al animals for purely
scientific purposes by properly qualified persons.

On a subsequent occasion, when time did not allow of my communicating previously with the Council, |
ventured, in the name of the Society, to request an audience with the Home Secretary, principally on the subject
of the clauses that limited the making of experiments to registered localities, thus preventing physiologists from
pursuing their researches during their vacation travels, or at their temporary residences at watering-places and
other localities in which no registered institution existed. On this occasion also | found awilling ear lent to the
Society's voice, followed by afavourable consideration of our representations, special certificates being now
procurable which enable the experimenter to pursue his researches wherever he may be. On the same occasion |
urged the confining the operation of the Bill to warm-blooded animals, but with only partial success; the
provision which extended to all animals was finally curtailed, so asto apply to the vertebrate class only. Lastly,
aprotest against the clause compelling all experimenters to transmit to the Secretary of State a detailed report of
all the experiments they might undertake, and their results, was more successful; for the Bill now requires
reports to be made only when called for by the Secretary of State.

The Loan Collection of Scientific Instruments.—In my address of last year the proposed action of
Government in reference to this important object was stated, together with the opinion of the Lord President
and Vice-President of the Council, that it might prove the means of carrying out that recommendation of the
Science Commissioners which dealt with the want of a Museum illustrating methods of experimenting and
means of observing (see 4th Report, §8"93). Thiswas followed by aletter from the Duke of Richmond addressed
to myself, suggesting that the Scientific Societies should organize in connexion with the Exhibition a series of
Conferences, similar to the sectional meetings of the British Association. Thisled to that brilliant gathering in
May last of scientific men from the metropolis and all parts of Europe (not fewer than thirty-five from Germany
alone), and from America, many of them charged by their Governments to report on the collections, and to
those public lectures on the instruments and apparatus displayed by many of the most eminent of these
scientific men, which imparted such value and interest to the Exhibition.

Among the objects so exhibited, amounting to 20,000 in al, were to be seen specimens of the work or
evidences of the genius of a considerable proportion of the eminent scientific men and manufacturers of
scientific instruments from the days of Tycho Brahe and Galileo down to the present day, together with a
collection of the appliances for scientific teaching adopted in many countries.

It cannot fail to be a matter of congratulation that the objects lent by the Royal Society were not surpassed
in scientific value or in historic interest by those of any other institution or country, though among these are the
Conservatoire des Arts et Metiers of Paris, and the Museums of Berlin, Florence, and Haarlem. We contribute!
twenty-seven articles, all of the best construction of their day, and which may be regarded as monuments of the



skill of famous makers. They include:— Boyl€e's air-pump with double barrel, presented by himself in 1662;
Newton's original reflecting telescope, constructed by himself in 1071; Huyghens's aerial telescope, with three
object-glasses, of 122, 170, and 240 feet focal length, presented respectively by himself in 1691, by Newton,
and by the Rev. G. Burnet; alarge levelling-instrument used in the Ordnance Survey; two chronometers by
Arnold, which were taken round the world by Capt. Cook; Capt. Kater's hygrometer; Priestley's electrical
machine; and Sir I1. Davy's experimental Safety Lanp.

The interest excited by the Exhibition is best shown on the one hand by the number of visitors, which at the
end of September amounted to a quarter of amillion, and on the other by the efforts made by alarge body of
scientific men, who desire to see effect given to the views of the Lord President in founding a permanent
Museum of this nature. Amemorial to this effect, signed by more than one hundred scientific men, has been
addressed to the Duke of Richmond, representing the advantages of a Museum of Scientific Apparatus,
Appliances, and Objects, and of Chemical Products—illustrating both the history and the devel opment of
Science— with which the objects now contained in the "Patent Museun" should be incorporated. Among the
advantages enumerated which would accrue from such an institution, are the saving of time and labour to
investigators, assisting teachers, informing constructors of phiosophical instruments as to the directionsin
which reproductions are waited, or in which improvements may be effected, and possibly the lending
instruments to investigators under suitable restrictions.

With regard to the advantage of combining the objects of the Patent Museum with the general collection, it
is pointed out that the value of these objects as mere subjects of a patent is very imperfectly represented by their
separate exhibition, whereas it would be greatly enhanced were they placed in juxtaposition with instruments of
the same nature, which, though unpatented, may be both better adapted to their purpose and of greater
instructive value.

The Meteorological Office—In my last years Address | stated that the L ords Commissioners of the
Treasury had appointed a Committee to inquire into the working of the Meteorological Office, and the value of
the results hitherto obtained by it, and that the result of this might afford to Her Majesty's Ministers the
opportunity of adopting measures that would greatly increase the scientific efficiency and public interest of that
Office.

The labours of the Treasury Committee are now concluded. It sat frequently during the whole of last
session of Parliament, examined many witnesses, scientific and practical, including the most eminent
meteorol ogists of this country whose attendance could be obtained; and a report has been drawn up which will
shortly be laid before Parliament. It will include the answer of the Committee of this Society to aletter
addressed to the President and Council by a Committee of the Treasury requesting information on the following
points.—1. Asto the extent to which the objects indicated in the Reports presented by your President and
Council in 1855 and 1865 for the guidance of the Office, had been attained by means of the labour and
publications of the Office. 2. How far they had led to a better knowledge of the laws governing the weather, and
to the discovery of new laws. 3. How far they had led to the collection of data, not otherwise procurable, that
form a necessary basis for the establishment of new laws. 4. Should the same objects be further pursued? and if
so, in accordance with the programme of operations now in force? 5. Should a change in the programme of the
operations appear desirable, what should their nature be?

The Committee of the Royal Society, which consisted of Sir G. Airy, the Rev. R. Main, Professors Adams,
Stokes, and B. Stewart, Dr. Guy, Messrs. De La Rue, Warington Smyth, Broun, and Spottiswoode, sent in a
series of recommendations to the Council that were embodied in aletter addressed to the Treasury Committee.

Y our Council reported that oceanic meteorology had been greatly enriched by the investigations made with
regard to winds, currents, and temperatures of the ocean, and by the deductions obtained therefrom, and that
these contained results on which sailing-directions of the most trustworthy character, for the use of navigators,
an be constructed.

As regards terrestrial meteorology, that the number of sations for which observations are signalled for the
purpose of forecasts should be increased rather than diminished; and that these forecasts as justified by the
results of three-fourths of the cases recorded.

That daily weather-charts are considered to have contributed materially to a diffusion of the knowledge of
meterological phenomena among all classes, and are on that account of great utility; and, further, their
preparation and issue are regarded as beyond the means of private establishments, and eminently worthy the
support of the Government. That the publications of the Office generally bear the impress of a scrupulous
regard to accuracy, and embrace a collection of data not otherwise attainable, and supply alarge mass of
material of a nature indispensable to the establishment of new laws; and that all the work appears to have been
done in accordance with the recommendations of the Royal Society.

Asto the future of the Office, your Council were of opinion that the programme now in force should be
generally followed; that the hitherto unpublished results of oceanic observations should be brought out it as



soon as possible, so that the meteorology of al navigable parts of the ocean should be known; that the rules
followed in forecasting storms should be published for the information of future meteorologists; that it would
be advantageous to publish weekly averages of the climate of the British Isles for the use of agriculturists and
collectors of statistics of health, mortality, and the distribution of disease, these averagesto be printed in a
tabular form, giving the results not only of the week but of the previous week, of the corresponding week of the
foregoing year, and of the average of the corresponding weeks in the foregoing 10 years. That the operations of
the self-recording observatories should be continued as at present, until the expiration of the 12-year
sun-period, after which the subject of their number and position might be advantageously reconsidered; and that
special observations should at once be taken for the purpose of comparing their records, ascertaining their local
peculiarities, and determining such constants as would ultimately permit of alarge reduction of their number;
and with regard to the eye-observing stations, it was recommended that their position and number should be
reconsidered, with the view of obtaining a closer approximation to the meteorological conditions of the British
Isles.

More important, however, by far, than these recommendations relating to the collection and reduction of
observations, is the expressed opinion of your Council that the most practical method of advancing
meteorology is by endeavouring to place the science on afirm basis, not by the accumulation and digestion of
observations, but by research and experiment— and that this can only be done by the Government securing the
services of scientific men who can devote their time to this object. To this end your Council recommended that
the Office should be presided over by a man of the highest scientific attainments, preferably as sole head of the
office, and if not, as chairman of a committee composed, like the present, of men eminent in science, but fewer
in number—and that an adequate salary should be given to the presiding head, if an individual, or to the
members of the committee, if it be retained.

Such is the substance of the recommendations of your Council; and | have every reason to hope that they
will be carried out by the Government in as liberal a spirit as were our previous recommendations for the
guidance of the Officein 1855 and 1865. Should this be the case, we may expect to be applied to for
suggestions as to the general or precise nature of the researches and experiments which your Council have
indicated as being essential for placing the science on afirm basis. We have excellent examples of what may be
expected from such researches in the essays of our late Fellow, Professor Daniell, and in the more recent
contributions to meteorological science of Sir J. Herschel, Balfour Stewart, Tyndall, Straehey, and others; and
we look to further improvements from the application of the study of hydrodynamics and the phenomena of
light, electricity, and acoustics, and other branches of physical science, to the elucidation of the many unsolved
problems which have so long fettered the investigation of the laws of climate.

It will not be thought out of place hereif | add afew remarks on the present state of Meteorology as one of
the physical sciences, the progressit has really made, and the direction in which further progressis attainable.
In this | have been aided by General Straehey, alate member of the Treasury Committee, who, having studied
meteorology in Indiaaswell asin Europe, has kindly drawn up a statement of our views, and placed it at my
service for this Address.

Without question, the chief point in which meteorology now differs from what it was, is the recognition of
the necessity for taking into consideration the facts observed at many places simultaneously over alarge area,
instead of facts observed in succession at asingle locality. This great step has been no doubt mainly due to the
extension of the electric telegraph, which renders possible the rapid juxtaposition of observations made over a
very large area, and the equally rapid dispatch to great distances of the results derived from the consideration of
such observations, thus furnishing the means both of acquiring the knowledge and of making it practically
useful. A comparison of the first feeble efforts to appreciate the nature of the fluctuations of barometric
pressure recorded in the Reports of the British Association for the years following 1843, and chiefly clue to Mr.
Birt, and the beautiful synoptical charts now published in many countries, of which those prepared by Captain
Hoffmeyer may be taken as an example, will indicate the great progress made in this direction. Charts such as
these convey very complete information as to how the chief variations of weather occur over the greater part of
Europe and the United States—though why they occur is yet too little understood. It is, unfortunately, still true
that very little has been done towards tracing out the physical causes of the changes of pressure of the
occurrence of which we are thus made aware; but it is not to be doubted that, the facts being now presented to
studentsin areadily accessible and intelligible shape, no great interval islikely to elapse before the causes that
produce them are ascertained, at all events approximately.

It ispractically certain that the changes of atmospheric pressure are immediately dependent on changes of
temperature; but no intelligible relation has yet been established between the two, except in the very vaguest
manner. And thisindicates the first great want of scientific meteorology—namely, an improved theoretical
knowledge of the movements of elastic fluids subject to changes of temperature. The difficulties to be
surmounted in this branch of mechanics are great; but probably the means may be attained of subjecting the



hypotheses that will eventually form the basis of scientific meteorology to the rigorous test of mathematical
calculation, though hardly the first step has yet been taken in that direction.

For the purpose of bringing one class of the observations on which a scientific meteorology must be based
into aform suited for the application of theoretical tests such as these, the harmonic analysis seems to supply
the necessary means. This method may be familiarly explained as having for its object to break up any observed
series of quantities representing a recurring phenomenon, such as the diurnal or annual variations of
temperature or atmospheric pressure, into other series so arranged that each observed quantity shall be
conceived to be an aggregate consequence of a number of different series of variations from the mean
value—the first of such series being completed but once in the whole epoch under consideration, the second
recurring twice, or being completed in half the epoch, the third recurring thrice, or in one third of the epoch, and
so forth.

The arithmetical computations requisite for thus transforming periodical observations being very laborious,
Sir W. Thomson (adopting an idea of his brother's, Prof. J. Thomson) has proposed to construct a machine that
shall perforin the calculations with the aid only of the graphical projection of the curve resulting from the
recorded observations—an illustrative model of which he exhibited to the Society in the course of last Session,
and an account of which has been published in our 'Proceedings.’

It iswell to remark that this treatment of meteorological or other observations gives no direct aid in
referring the phenomenato physical causes, and is only to be regarded as a means of bringing them into a shape
in which they can be compared with theoretical formulas or dynamical or other hypotheses. It has too long been
thought that the arithmetical manipulation of the results of meteorological observation was a sufficient end to
be attained; and too often the necessity for seeking for the efficient causes of the phenomena has been lost sight
of. An atogether useless refinement has also frequently been insisted upon in recording observations of what,
in ascientific sense, may be termed insignificant details; and awholly illusory appearance of accuracy has been
aimed at, far beyond what can in fact be attained. The true conception of averagesis, in meteorological
calculations as in many others, very often missed, and mean results are exhibited which have no real
signification.

The relation of meteorology to physics may be compared to that of the natural-history sciencesto
physiology. Physics include the study of the forces the operation of which on the atmosphere givesrise to
meteorological phenomena. The intelligent application of physical research is unquestionably one of the most
necessary elementsin the satisfactory progress of this science; and Professor Tyndall's study of the action of the
air and other gases in relation to radiant heat affords an excellent illustration of the manner in which
experimental investigation contributes to the knowledge required to explain atmospheric phenomena.

The prodigality of nature in supplying the germs from which life on the earth is sustained, and the
comparatively extremely small proportion of those germs that ever come to maturity, has often been a subject
of comment. | venture to remark that a prodigal waste no less conspicuous is to be seen in the long rows of
volumes on our shelves containing meteorological observations which doubtless contain vast numbers of
scientific germs, but germs not destined to fructify. It is without doubt one of the most serious difficulties that
attend our efforts at progress in this science to determine what records to make, what to keep, what to publish.
So long as our knowledge is so rudimentary, we cannot properly judge what is essential and what unimportant.
Like many other difficulties, this, | presume, must be left to time for its solution; at all events, | shall not
attempt it.

In concluding my observations on this subject, | would further impress upon all interested in it that it isto
well-directed thought on the physical connexion between the many closely related atmospheric phenomena
which are now so clearly presented to the student in the publications of the present day, that we must look for
real progress in the science—and that it will almost certainly be found that it is rather through an examination
of the better-known recurrent phenomena, viewed broadly, that success will be secured, than by alaborious
search after deviations from what is of common occurrence.

The most important scientific incident of the year is unquestionably the return of the 'Challenger' from her
voyage round the world and three years and a half of persevering exploration. It is, moreover, one in which the
Royal Society has taken the deepest interest, having (as the Lords of the Admiralty officially state) originated it,
and having been called upon by the Government to take avery active share in advising as to its organization
and equipment.

The 'Challenger' left Sheerness on the 17th of December, 1872, and, after a voyage of 69,000 miles, arrived
at Portsmouth on the 24th of May last with all her officers (with the exception of Captain Nares, who was
called home to command a more perilous enterprise, and the late Willembes-Suhm, who died at sea) in
excellent health—their labours crowned with complete success, their collections in perfect order and
preservation, and the scientific staff eager to work out the results of their long and arduous investigations. The
success of this expedition is the more gratifying, asit isthe first and only enterprise of its kind which has been



undertaken by any nation for carrying out a thorough and purely scientific investigation of the great oceanic
areas, under adequate superintendence and with full appliances.

It isimpossible for any one who has not taken an active part both in the organization and conduct of such
an expedition as this of the 'Challenger,’ to estimate the number and value of the factors that have mainly
contributed to its success. Foremost among these were the wise liberality of the Ministry, which gave orders for
its outfit being complete on al points, and the care and efficiency of the Naval Department, shown in the
attention paid to every detail, in the choice of the ship, its stores, in the selection of the Commander, its
executive officers and crew, and in the forethought bestowed on its sailing-directions. The selection of the
Scientific Staff (consisting of Sir C. Wyville Thomson, Mr. Wild (Secretary), and Messrs. Murray, Moseley,
and Dr. Willemées-Suhm, naturalists, and Mr. Buchanan), and the apportioning of their duties, was intrusted to
your Council; and the manner in which that Staff has carried out its instructions, merits your highest
approbation—asiis, indeed, testified by the award of a Royal Medal to its Chief, Sir C. Wyville Thomson.
Essential to complete success as all these requirements were, they would have been wholly unavailing but for
another, which no foresight could provide for and no forethought guarantee; and that is, concord! Thetrials of
socia life on shipboard are proverbial; and, according to the early traditions of the naval service, a philosopher
afloat used to be considered as unlucky a shipmate as a cat or a corpse. In this ease, thanks to the admirable
spirit in which the Commander and his executive worked with the head of the Scientific Staff and his
subordinates, | am informed that harmony reigned on board throughout the voyage. And a propos of this, | may
be allowed here to allude to another prejudice which was once (if it be not still) current in the service, and
which | hope the experience of both the 'Challenger’ and Polar ships will finally dispel—namely, that to have
one mess-cabin only for the Commander and his officers would be incompatible with naval discipline. The
contrary practice in both these Expeditions has, as | am assured, been attended with the happiest results—and
this not- withstanding the addition to the mess of that dreaded el ement; the philosophers.

Before proceeding to glance cursorily at some of the unpublished results obtained by the 'Challenger,’ |
must direct your attention to the number and value of the scientific documents which have been from time to
time sent home for immediate publication; for in respect of work published during the progress of the voyage
this expedition stands quite alone. | refer especially to the seven folio Reports of proceedings by Capt. Nares
and his successor Capt. Thomson, including twenty-nine charts of sections of the great oceans, with soundings
and isotherms for all depths from the surface to the bottom. These publications, the issue of which we owe to
the zeal and assiduity of the late and present Hydrographers of the Admiralty, are of the greatest interest—the
seventh especially, which gives a complete résumeé of the observations obtained over the whole Atlantic, and
deals very ably with their results. It shows that this ocean presents three deep basins, separated by suboceanic
ridges. Of these basins, one (the Eastern) extends along the coasts of the Old World, following its main
sinuosities from the latitude of Great Britain to that of South Africa. The other two together occupy a somewhat
similar position along the coasts of the New World: namely, a northern one extends from lat. 60° N. to 10° N.,
expanding greatly in the tropics; and a southern one, commencing afew degrees to the south-eastward of the
other, extends far into the Antarctic basin, of which it may be regarded as a northern prolongation. Between the
eastern and two western basins a comparatively narrow belt of suboceanic highlands extends from the Arctic to
the Antarctic circle along a sinuous line which, roughly speaking, occupies a mid-channel course.

Of the oceanic idlands, the Azores, St. Paul's rocks, Ascension, and Tristan d'Acunha are emerged peaks of
these highlands. The Bermuda I slands rise out of immense depthsin the N.W. basin; Fernando de Noronha and
Trinidad Island (in 20° S. lat.) rise out of the SW. basin; while not more than one island (St. Helena) isto be
found throughout the whole length of the Eastern basin.

Not only isthis discovery of great importance in relation to the sub-oceanic distribution of life, but alsoin
reference to theories of the distribution of land-animals and plants. In the present state of our knowledge, it
disposes of al speculations as to the former existence of tracts of now submerged land, which, extending from
the great continents to the islands in question, might have aided the migration thither of animals and plants; and
it obliges us to conclude that they were peopled with living things by the direct or indirect agency of the
elements.

Did time alow, | would have directed your attention to the discussion on Oceanic Circulation contained in
these Reports—a subject that has produced, within avery few years, alibrary of scientific literature, in which
the names of Carpenter, Croll, and Wyville Thomson will ever hold a high place—as also to the memoirs
contributed to our "Transactions and 'Proceedings by Thomson, Willemdes-Suhm, Moseley, Buchanan, and
Murray.

The as yet uninvestigated materials collected by the Expedition include soundings, dredgings, and trawlings
at the surface, bottom, and intermediate depths, from 354 stations in the Atlantic, Pacific, Southern, Antarctic,
and Pacific Oceans, and in the China Sea and Malay archipelago, al which have to be studied in connexion
with simultaneous observations for the temperature, specific gravity, chemical composition, and movements of



the sea-water at these stations, and with others relating to the mineral matter covering the floor of the ocean.

Sir C. Wyville Thomson informs me that, as yet, no close estimate can be formed of the number of
specimens fit for mounting for museum-purposes which were collected in the deep sea; but he thinks that
100,000 would be well within the mark; and thisis of course exclusive of microscopic organisms. Being
collected over avast area presenting comparatively very slight variations in physical conditions, the general
character of the fauna which they represent is, as might be expected, on the whole uniform. At the first glance it
seems to consist of amultitude of closely allied forms, requiring in many cases great care and skill to determine
what among them should be regarded as types of species, and what as local or accidental forms of one species.

In the collection of the abyssal fauna, Sponges and Echinodermata predominate; and Sir C. Wyville
Thomson expects that at least one half of these consists of undescribed and newly discovered species—an
opinion in which heisfortified by competent judges who have inspected the collection. Crustacea, Annelida,
and Polvzoa are also well represented, and are to a great extent of new and remarkable forms. Fishes are
numerous, but are for the most part referable to families already made known by the memoirs of the late Rev.
R. Lowe on the Fishes of Madeira.

All the specimens have been preserved in such away that they can be investigated anatomically in every
detail; and those who visited the biological 1aboratories on board the ship at Sheerness, and saw the extent and
nature of the appliances for the preservation of soft animals of all sorts, may readily understand how rich a
harvest awaits the reapers who have sown so diligently.

Considering how liberal has been the action of the Government hitherto, there cannot be a doubt of Sir
Wyville Thomson's being placed in a position that will enable him to superintend the publication of the results
of this Expedition on a scale and with a completeness commensurate with their value and worthy of the nation.
An unequalled opportunity is now afforded him of investigating the phenomena of migration, variation, of the
first appearance, succession, multiplication, and extinction of forms belonging to many orders of the animal
kingdom—and this over areas so extensive that they may be regarded as, in a certain sense, the equival ents of
geological periods. For this purpose it appears essential that the collections should be kept together under the
eyes of the naturalists who formed them, until every species and variety has had attached to it all the details
respecting its habitat and environing conditions that were obtained when it was collected; otherwise the primary
object of the Expedition will be frustrated.

It may appear superfluous to suppose that any other course would be possible under the circumstances; but
that it is not so is proved by the fact that, many and important as have been the collections made during voyages
of discovery and survey which have been dispatched from our shores and brought to England, there is
absolutely not one of them, from the days of Cook to the present time, of which, so to speak, any thing like the
whole material has been published. True enough, this hasin some cases been attributable to a want of energy on
the naturalists parts; but it has far more frequently been due to the parsimony or indifference of the
Government, which has refused the opportunity of study, or the means of publication, or both.

Before leaving this subject, | must mention the endeavour of our Fellow, Mr. Sorby, to determine the nature
of the Red Clays of the ocean-bottom, of which we have heard so much. He informs me that, though any
conclusions now to be drawn from his observations must be provisional, it is safe to consider that many
specimens of the Red Clay are so entirely analogous to what the Gault must originally have been, that those
specimens might almost be looked upon as being as truly modern Gault as the Globigerina-ooze is modern
Chalk. In the Gault the grains of fine sand are chiefly quartz derived from the decomposition of schistose rocks.
But the Pacific and Atlantic muds from great depths contain, besides quartz-fragments, others of glassy felspar,
pumice, and other volcanic products; and Mr. Sorby has not been able to detect any difference between the
main mass of the Gault and other rocks which are composed of very minute granules like those derived from
felspar or other minerals which, in asimilar manner, easily undergo complete chemical decomposition.
Independent, therefore, of the presence of different organic remains, and of the modern volcanic products, there
islittle or no difference between the Red-Clay deposits and some of the earlier stratified rocks.

The return of the Polar Expedition istoo recent to allow of any accurate estimate being formed of the value
of the scientific facts which it has accumulated. Captain Nares, in his official Report to the Admiralty, bears
warm testimony to the services (both as a collector and an observer) of Captain Feilden, who was selected by
your Council as Naturalist to the Expedition; and we have very good reason to believe that hisand Mr. Hart's
contributions to Arctic Geology and Natural History generally will prove to be the most important and
extensive ever obtained from the highest latitudes of the globe.

From a communication with which Captain Feilden has favoured me, it appears that there are no signs of a
cessation of animal or vegetable life up to the furthest point reached by the Expedition: birds and mammals
occur on the shores of the Polar basin in lat. 82° 45#; and the seaitself aboundsin Crustacea and Mollusca,
which latter were collected in a fresh state chiefly on the recently raised beaches. Of land mammals, the
Lemming and its enemy, the Ermine, were found on the North Greenland coast, between the parallels of 82°



and 83°, along with twenty or thirty species of flowering plants, including the beautiful Hesperis Pallasii,
Saxifraga flagellaris, and Vesicaria arctica. The absence of whales from Smith's Sound was a noteworthy fact:
we may assume that the great Mysticetus, which is almost extirpated in the Spitsbergen seas, and which was
traced up Baffin's Bay and to Prince Rupert's Inlet, is now hemmed in by the polar ice of Bank's Straits and
McClintock's Channel, and did not attempt to face the pack of Smith's Sound. Birds, which abound in Baffin's
Bay, were scarce in the Sound, owing to the cold tides and want of open water in the Polar basin; nevertheless
the Knot, the Sanderling, and the long-tailed Skua Gull were all observed to breed on the shores of that basin.

Insects were found at the extreme point reached by Caphin Feilden; and, of the lower orders,
Echinodormata were very common. Among these is a beautiful Comatula, identical with one dredged up in 82°
6# by Captain Buchan, in the 'Dorothea,' in 1818, and afterwards by Franklin in the Trent," in lat. 82° 26#. As
the latter localities are on the east coast of Greenland, and this species had not been found previously in any
part of the American Polar sea, another reason is suggested for concluding that Greenland is an island, and that
the coast traced to the eastward by the sledge expedition of the 'Alert' istruly its northern one.

The geology of Smith's Sound is very instructive, Captain Feilden having succeeded in laying down its
outline, at any rate, and connecting its rocks with some of those of the Polar regions to the south. Gneiss,
syenite, and hornblende rocks extended from Cape Isabella, in lat. 78°, to Hayes Sound, in lat. 79°, where they
were overlain by marine beds of Silurian conglomerates, full of fossils, dipping E. and W., and reaching
northward to Cape Collinson. On the Greenland coast, in Bessel's Bay and Petermann Ford, the same rocks are
found. On the opposite coast, in Discovery Bay, these fossiliferous rocks, if they ever existed, must have been
denuded, and are replaced by azoic slates and limestones presumably answering to the Silurians of American
geologists. This formation was traced to lat. 82°, where an anticlinal ridge occurs, the northern strata of which
diptothe N.N.E., and are, in lat. 82° 44#, overlain by Carboniferous limestones.

Miocene strata were discovered near Discovery Bay, in lat. 81° 44#, including a 20-foot seam of coal rich
in fossil plants. Postpliocene beds full of shells, and sometimes 400 feet thick, filled up the valleys, and overlay
hills 100 feet high; these contained bones of the musk-ox and seal, together with drift-wood, nil deposited as
they might have been under existing conditions.

Drift pine wood abounds on the shores of the Polar Sea, no doubt drifted from the Siberian rivers; and birch
wood occurred in the Sound.

Evidence of arecent change of climate was met with in the number of deserted Eskimo settlements, which
were traced nearly as far north as the parallel of 83°. One of the houses was roofed with large whales' ribs.

I have now, Gentlemen, concluded my endeavour to bring under your notice some of the principal labours
of your Council during the past year, together with their immediate and prospective results. | should have liked,
had time permitted, to direct your attention to a few of the more interesting papers and experiments that have
been brought before us at our evening meetings, and to point out to you that in the consideration and
preparation of papers for publication a heavy burden islaid on your Secretaries and that longsuffering body the
Committee of Papers. It would perhaps surprise you could you be made aware of the amount and importance of
the work connected with papers which is performed by your officers and the Committee. It iswork which only
in its results comes before the eye of the Society; but | think you will agree with me that those results show how
well and faithfully the work has been done.

On the motion of Sir James Alderson, seconded by Mr. Francis Galton, it was resolved—"That the thanks
of the Society be returned to the President for his Address, and that he be requested to alow it to be printed.”

The President then proceeded to the presentation of the Medals :—

The Copley Medal has been awarded to Professor Claude Bernard, For. Mem. R.S., for his numerous
contributions to the science of Physiology.

It fell to the lot of Claude Bernard to make, at about the same time, two discoveries of which it may be said
that they have proved more pregnant of physiological interest than any two discoveries which have been made
by the same man during the last five-and-twenty years. Not only were the discovery of the glycogenic function
of theliver, and of vaso-motor nerves, of prime importance at the time at which they were, made, but their
subsequent influence on the progress of physiology has been such that it would he difficult to overrateit.

When, in 1853, Bernard published hiswork 'Sur une Nouvelle Fonction du Foie,' physiologists,
notwithstanding the proof afforded by Liebig and others that animals are able to form fat out of the starch and
sugar of their food, still clung with remarkable tenacity to the view that the great distinction between animal
and vegetable life lay in the fact that the chemical actions of the former were exclusively destructive, ant of the
latter constructive. When, however, Bernard showed that the hepatic cells were able, like the vegetable cells, to
manufacture and deposit in themselves a veritable starch, the older view received its death-blow; the
constructive powers of the animal economy could no longer be denied, and the minds of physiologists became
open to the fact that in studying animal nutrition they must be prepared for the existence of other processes than
those of simple destructive oxidation. The subsequent discovery of glycogen in other (and especially in foetal)



tissues made this still more clear. How beneficial this clearing-away of erroneous theretical conceptions has
been is shown by the rapid progress which the physiology of nutrition has made during the last quarter of a
century.

The discovery of glycogen has also another influence of ageneral character. Governed too much by the
leading idea of the animal bod; being composed of organs with special functions, physiologists were content
with the view that the liver was an organ whose function is to secrete bile, and that when it had secreted a
proper quantity of bile its work was clone. The fact that in the liver, at the same time that bile was being
secreted, chemical labours of an apparently wholly different kind were being carried on, put an end to these
narrow conceptions. It was felt at once that a new path of inquiry had been opened up for the study, not only of
hepatic, but of all other tissues—a path of which even yet we see only the beginning.

Though such theoretical considerations as the foregoing stamp the discovery of glycogen as emphatically
epoch-making in the history of physiology, itsimmediate and practical fruits were not inconsiderable. It and the
subsequent discovery by Bernard that puncture of the fourth ventricle produces atemporary artificial diabetes,
at once threw avivid light over the dark subject of diabetic disease; and if neither the labours of Bernard
himself nor those of Pavy and others, who have extended and, in a measure, corrected Bernard's conclusions,
have cleared up the whole mystery of thisfatal malady, its rational pathology began with the discovery of
glycogen; and the compl ete interpretation of it, when it comes, must be based on Bernard's resullts.

No less epoch-making than the discovery of glycogen was the observation made by Bernard in the early
months of 1852, that division of the cervical sympathetic caused a dilatation of the blood-vessels of the face
and neck. That simple experiment was the beginning of the long series of researches on vaso-motor nerves, on
nerves of secretion, we may perhaps add nerves of nutrition, and on inflammation, which so eminently
characterize the physiology of the present generation. The progress of physiology during the last twenty years
has been far more rapid with respect to our knowledge of the laws regulating vascular supply and secretion than
in any other direction. Nor isthe value of Bernard'sinitial experiment lessened by the fact that in alater month
(August) of the same year, Brown-Séquard had independently obtained similar results to those of Bernard, and
had pushed them further than he had, nor by the fact that Waller in the same year had seen the importance of
the new truth more clearly than Bernard himself seems at first to have done. The air of physiology was at that
time heavy with some such discovery; and since Bernard not only was the first to call attention to the facts, but
also subsequently expounded fully their importance, his merit in the discovery cannot be diminished by others
having independently arrived at the same results.

But Bernard's merits as a physiologist do not end here. Second only in importance to the discovery of
glycogen and vaso-motor nerves was the observation made by him in 1856, and at about the same time
independently by Kalliker, that the South-American arrow-poison, urari, destroys the conductivity and
irritability of motor nerve-endings, but leaves muscular contractility intact. This was of great theoretical
importance, inasmuch as it afforded striking evidence in support of Haller's views on muscular contractility,
views which had been somewhat thrown into the background; and though the opinions expressed by Bernard in
publishing this important discovery have not been fully confirmed by subsequent inquiries, the fact which he
and Kolliker enunciated, that profound differences exist between the action of the poison on the contractile
tissue itself and its action on the endings of the motor nerves, remains as a fundamental doctrine of physiology.
The discovery of the properties of urari had, moreover, all the contingent advantages of the invention of a
method. Urari has proved of indispensable advantage as a means of physiological analysis; its usein this
respect is second only to that of chloroform and other anaesthetics. Many of the most important resultsin
physiology gained during the last quarter of a century would probably have never been reached without the
assistance of urari. Indirectly, therefore, we owe these to Bernard and Kadlliker.

We are also indebted to Bernard for what was his earliest work, an important research on the functions of
the pancreas, more especially on the use of the pancreatic juice in the digestion of fat. This alone was an
important addition to physiological science; but it retires into the background before the more important labours
on which | have dwelt.

Lastly, in addition to these special researches, physiology has been enriched by a series of general lectures
on the nervous system, on digestion, on poisons, on the properties of blood and other animal fluids, in which
Bernard not only brought forward many other observations of interest and importance, as for instance those, on
carbonic-oxide poisoning, but also directed hisreadersin alucid and striking manner to general considerations
of great value.

Some of the views which he has thus put forward have not stood the test of subsequent investigation; but
many of them, for instance the conception of the blood as an internal medium on which the several tissues live,
have become part and parcel of the higher physiological teaching of the day; and by the exposition of his
genera views, Bernard has done service to physiology quite commensurate with the fruit of his more special
inquiries.



[The Medal was received for M. Bernard by His Excellency the French Ambassador.]

The Rumford Medal has been awarded to M. Pierre Jules Cesar Janssen, For. Mem. E.S., for his numerous
and important researches on the radiation and absorption of light, carried on chiefly by means of the
spectroscope.

For the last 16 years Janssen's labours have been unceasing; and he is continuing them with unabated
vigour at the present moment.

Hisfirst communication dates from 1860, in which year he recorded some observations on the absorption
of radiant heat by the interior of the eye. Thisthesis gained for him the Doctorat es sciences physiques. In 1862
he published the first section of his celebrated researches on the origin of the telluric lines of the solar spectrum:
he gave us the new form of spectroscope of which we are only now beginning to take full advantage (I alude to
the "Direct-vision Spectroscope,” long associated with the name of Hofmann, because that optician was
employed by Janssen), and pointed out how spectrum-analysis might enable us to settle the vexed question of
the existence of alunar atmosphere.

In 1866, with reference to the telluric line, he experimented at La Villette on atube, some 37 metres long,
containing steam at the pressure of 7 atmospheres, with the result that by comparing the spectra he was enabled
to demonstrate that the telluric lines were really due to the absorption of agqueous vapour. The experiment was
repeated in another form by observations of the spectrum of a flame several miles away through the vapour
overlying the Lake of Geneva.

After these researches he sought and obtained a mission from the Paris Academy of Sciencesto
South-eastern Europe to make observations on the spectra of stars; and he was enabled to establish the fact that
agueous vapour exists in the atmosphere of some of them.

These researches on aqueous vapour led him to observe many spectra, among which were iodine, bromine,
and others; and in the '‘Comptes Rendus' and Proceedings of the Société Philomathique, observations are
recorded which show that at that time he and Angstrém were in the van of such researches.

Janssen's observations regarding aqueous vapour naturally led him to take every occasion of studying the
solar atmosphere; and since the annular eclipse of 1867 (which he observed at Trani) there has been one total
solar eclipse only which he has not studied.

After ascientific mission to the Azoresin 1867, he went to Indiain 1868 to observe the great eclipse of that
year. Not only were his observations of the eclipse itself of the highest value, but during the eclipse, with a
flash of genius, the thought occurred to him that an eelipse was not necessary to the observation of the social
phenomena into which everybody was inquiring; and he was the first to apply the method, now well known,
which isbeing utilized in al civilized countries for the advancement of knowledge.

For some months after the eclipse Janssen remained in India, and brought home arich series of
observations, opening up many branches of inquiry which have since proved most fruitful in result.

In the eclipses of 1870 in Africa, 1871 in India, and 1875 in Siam, Janssen was present, and advanced
further the question which he had set himself, and with the solution of which his name will always be
associated.

Janssen's skill as an observer and his sound knowledge of optical and mechanical questions, have not been
shown merely in connexion with the spectroscope; he was anxious to observe not only the recent transit of
Venus, but to obtain records of several physical phenomena which can be observed only at such times. For this
purpose he gave attention to astronomical photography; and the result was the introduction of his revolving
apparatus, which was instantly adopted by our own eclipse parties, and will probably be the only photographic
instrument used in future transits.

Janssen is at the present time engaged in organizing a physical observatory, and is taking daily photographs
of the sun, preliminary to obtaining daily spectrum-photographs to elucidate all those inquiries which have been
raised by his former work.

| have limited this Statement to those researches of M. Janssen which have reference to the Rumford
Medal. In the sixty notices of his papers printed in the 'Catalogue of Scientific Papers,’ some will be found on
other branches of knowledge, the results of his many scientific missions, of which alist is appended:—

. 1857-58. Determination of the Magnetic Equator on the Coast of Peru.

. 1861-62. Study of the Telluric Linesin Italy.

. 1864. Continuation of thisinquiry from high pointsin the Alps.

. 1867. Observations of the Annular Eclipse at Trani (Italy). Observations of the Eruption of Santorin.
Magnetic Observations in the Azores.

. 1868. Observations of total Eclipse in India. Discovery of the new method. Optical and Magnetical
observations at Simla.

. 1870. Observations of total Eclipse in Africa. Janssen escaped from Parisin a balloon to make these.

. 1871. Observations of the total Eclipsein Asia.



. 1874. Observations of the Transit of Venusin Japan.
. 1875. Observations of atotal Eclipse of the Sun in Siam. [The Medal was received by M. Janssen.]

A Roya Medal has been awarded to Mr. William Froude, F.R.S., for his researches, both theoretical and
experimental, on the Behaviour of Ships, their oscillations, their resistance, and their propulsion.

It is generally admitted that Mr. Froude has done more than anybody el se towards the establishment of a
reasonable theory of the oscillation of shipsin wave-water, as well as for its experimental verification. The very
accurate instruments which he has contrived for the measurement of a ship's oscillation at sea have even
permitted him to measure (as a differential phenomenon) the mean wave acting upon the ship with a degree of
exactness exceeding that with which it has hitherto been possible to ascertain the profile of the surface-wave of
the sea.

He was al so the first to establish on thoroughly sound principles the mechanical possibility of that form of
motion known as the trochoidal sea-wave, which more nearly than any other appears to represent the shape of
smooth ocean-wave, and which now forms the groundwork of all useful theories of the oscillation of ships.

He has also conducted a series of experiments, extending now over many years, on the Resistance,
Propulsion, and Form of Ships, and on the very important and little-understood question of the law connecting
the behaviour of ships, in al these respects, with that of models of ships on a much smaller scale. These
experiments have been conducted partly for the government, and with public money; but they have also very
largely taxed Mr. Froude's own private resources, the sums repaid to him by no means representing his whole
expenditure on these matters, and including no compensation whatever for his own time or labour.

The amount of mechanical skill, aswell as of theoretical acuteness, which has been exhibited in al this
work has placed Mr. Froude in the foremost rank of all investigators on this subject. No one, indeed, has ever
done more, either theoretically or practically, for the accurate determination of a ship's motion, whether in
propulsion or in waves, than Mr. Froude. Without undervaluing other modern writers, it is not too much to say
that hisinvestigations at present take completely the lead in this very important question—most important to a
maritime nation.

Mr. Froude's papers are mainly to be found in (he 'Transactions' of the Institution of Naval Architects and
of the British Association, as also in separate official reports published as "Blue Books."

[The Medal was received by Mr. Froude.]

A Royal Medal has been awarded to Sir Charles Wyville Thomson, for his successful direction of the
scientific investigations carried on by H.M.S." Challenger.'

In consequence of representations made to Her Mgjesty's Government by the President and Council of the
Royal Society, the Lords of the Admiralty, in 1872, fitted out and commissioned the ship 'Challenger’ for the
purpose of undertaking a survey of the ocean of a more systematic and complete character than any which had
hitherto been attempted.

After crossing the Atlantic in various directions, the distinguished officer, Captain Nares, who was
intrusted with the command of the 'Challenger,’ was instructed to proceed southward to the Antarctic regions,
and thence to take his way along the western side of the Pacific to Japan; from Japan he was to cross the
Pacific, and, running southward through its eastern region, to return to England by way of Cape Horn.

The track taken by Captain Nares, and his successor in command, Captain Thomson, covered 69,000
thousand miles; and the chief objects of the expedition were to obtain at stations of accurately ascertained
position, observations by which the temperature of the sea, and its physical and chemical condition, from the
surface to the bottom and at all intermediate depths, could be determined, to drag up the sea-bottom itself in
guantities sufficient for its satisfactory examination, to ascertain the nature of the fauna at the surface and at the
bottom, and to collect and preserve the animals thus obtained, in such a manner as to enable their nature and
affinities to-be determined, under more favourable conditions than those afforded by life on shipboard, on the
return of the vessel.

In thisway it was hoped by those who proposed the Expedition to the Government, that a firmer foundation
by far than any which formerly existed, would be laid for the physical geography of the ocean.

The Fellows of the Royal Society hardly need to be reminded of the manner in which those duties have
been performed. From time to time, in the space of the three years and a half during which the 'Challenger' has
cruised in every variety of climate, and circumnavigated the globe, many long and interesting Reports, sent
home by the Director and the other officers of the Staff, have been laid before the Society by order of the Lords
of the Admiralty, have been printed in the 'Proceedings,’ and afford solid evidence of the nature and value of the
work that has been done.

We have records of serial temperatures and determinations of the sea-bottom obtained at 354 station?, of
the extraordinary fact of the occurrence of peroxide of manganese in masses over thousands of square miles, of
the final answer to the vexed question as to the habitation of the Globigerince(which contribute so largely to the
existing processes of rock-formation), of the general uniformity of the deep-sea fauna all over the world,



together with many other new and interesting discoveries which need not be enumerated. The collections which
have been formed are of unexampled value for their extent and the excellency of their preservation.

It may be truly said that no Expedition for scientific purposes ever |eft the shores of any country better
organized or more abundantly pro- vided with all that would be required for its efficiency; and it isno less true
that none has ever more completely fulfilled the purpose for which it was organized.

Under these circumstances the President and Council of the Royal Society have judged that the award of a
Royal Medal to Sir Wyville Thomson is a well-earned recognition of the great success which he and the
Scientific Staff of the 'Challenger,’ under his direction, have rendered to Science, and, at the same time, afitting
acknowledgment, on their part, of the successful manner in which he has discharged the duty with which, on
their recommendation, the Government intrusted him.

[The Medal was received by Sir Wyville Thomson.]
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Royal Society.

Addeess of the President, Delivered at

The Anniversary Meeting, November 30, 1877.

GENTLEMEN,

FOLLOWING precedent, | have at the commencement of my Annual Address to record the losses by death of
eminent Fellows of this Society which have taken place since the last Anniversary. Though, happily, these
losses are not so numerous as they have been in late years, the number amounts to twenty-three, and the list
includes the names of men of great distinction in science, and among them of one to whom the Society is under
lasting obligations for his active interest in its welfare during upwards of a quarter of a century. Need | name
Mr. Gassiot, the founder of the Scientific Relief Fund, the munificent subsidizer of the Kew Observatory, and
the ever-ready and liberal promoter of scientific investigation—Mr. Fox Talbot, the discoverer of photogenic
drawing (the Talbotype proess), proved to be the fruitful parent of photography—Sir Henry James, under
whose administration the operations of the Ordnance Survey of Great Britain were greatly extended, and its
resources utilized in various ways, especially through the application of scientific processes all tending to the
advancement or diffusion of knowledge—Mr. Robert Were Fox, eninent for his researches on the temperature
and the magnetic and electric:! condition of the interior of the earth, especially in connexion with the formation
of metallic veins, and who was, further, the inventor of some and improver of other instruments now
everywhere employed in ascertaining the properties of terrestrial magnetism? In Sir William Fergussn we have
lost a surgeon of rare ability and manual dexterity and an operator of great repute; in Mr. David Forbes an
accomplished traveller, chemist, and mineralogist; and in Dr. Bowerbank a naturalist of the old school, whose
enthusiasm and genial encouragement kindled into a flame the scientific spark that lurked in the breast of many
an amateur. There have further been removed by death from the list of Foreign Fellows two recipients of the
Copley Medal, the venerable Von Baer and the comparatively young Le Verrier, together with atraveller and
physicist of rare attainments, Erman, the narrative of whose travelsis one of the richest storehouses of scientific
information that has hitherto been given to the world in the narrative form.

Finance—As heretofore, | must refer to our Treasurer's Report for evidence of the satisfactory condition of
the Society's finances. Not but that this is a matter that requires constant vigilance, as the demands upon our
pecuniary resources annually enlarge, owing mainly to the rapid increment of matter brought before us and
found worthy of publication in our Transactions and Proceedings, and, above all, to the number of expensive
illustrations which accompany many of them. This, and the prospect of the results of the Government Fund for
the encouragement of research being laid before the Society for publication, appeared to me to render it
desirable that a Committee should be appointed to inquire into and report upon the receipts and expenditure of
the Society, and that the subject of the outlay on printing and paper should be referred to the Library Committee
for report, together with that of the compilation of the Catalogue of Scientific Papers, the labour and expense of
which were likely to increase with that enormous devel opment of scientific literature which characterizesthis
century.



On the recommendation of that Committee, our printing has been transferred to a well-qualified firm of
printers, on such conditions as will enable us, we hope, to effect an important saving in our annual charge for
printing. It is thought, moreover, that the compilation of the Catalogue of Scientific Papers, which, though no
part of our ordinary work, had been voluntarily undertaken and paid for by the Society, and diligently
conducted under the supervision of your officers, should not be allowed to press unduly upon our resources,
and that the time had come when application should be made to the Government Fund for aid to enable us to
meet the increasing demands on our income for the work of the Catalogue.

And further, as bearing on the question of finance, your Council have resolved that the difference between
the amount of Life composition payable by newly-elected Fellows who have and those who have not previously
to election contributed a paper to the Transactions should cease, and that a part of the funded property of the
Society should be invested in secure Stocks yielding alarger interest than the Government funds.

Presents—It is always with peculiar pleasure that | announce the presentation of good portraits of
scientific worthies. Two in oils, received during the vacation, are now hung on our walls: one of Sir John
Herschel, avery faithful likeness, presented by our Fellow, Mr. John Evans; the other, presented by our late
Secretary, Dr. Sharpey, isthat of Haller, the physiologist, anatomist, botanist, and poet, whose genius and
labours were the admiration of his contemporaries, as they have been ever since of his successors. It is not
without pride that our countrymen can record the facts that an English sovereign, George Il., was the first who
recognized the merit of Haller, the Swiss, by bestowing on him his earliest preferment, a professorship in
Gottingen,. and ever after showing him every mark of respect, and that, on a subsequent occasion, an English
University, Oxford, offered him a professorship. The portrait is an excellent one, in perfect preservation, and
forms amost valuable addition to our gallery.

| have also to inform you that a sum of £500 has been contributed anonymously by five Fellows to the
Society's funds for general purposes, and that our Foreign Secretary has proposed that his office should, aslong
as he holds it, be regarded as an honorary one, with charge of the Society's foreign correspondence. This very
liberal proposal was accepted by the Council, only in so far as resolving that the Foreign Secretaryship should
be placed on the same footing in respect of salary as it was before the year 1805; that is to say, that the
honorarium should be limited, as in former years, to the proceeds of .the original endowment.

Our Fellow, Dr. William Farr, has presented to the Society an annotated copy of Thomson's 'History of the
Royal Society," containing the dates of death of Fellows who died subsequently to the publication of that work,
as far as these could be obtained from the Society's minutes and from printed books, together with a complete
chronological list of al the Fellows admitted since 1812 down to 1870. These, with other documents which he
has added, enable Fellows to ascertain the names, and dates of birth and death, of every person admitted into
the Society sinceitsorigin, and hence, to a great extent, supplies valuable data for determining the vitality of
scientific men at different periods. In hisletter accompanying these very valuable documents Dr. Farr observes
that the records of the Royal Society were allowed for years to remain defective as to particulars which were
formerly accurately recorded, and that Halley and others seemed to have been alive to the importance of such
facts relating to the scientific men of their age. In future, the date and place of birth of Fellows will be
registered regularly and accurately, in accordance with Dr. Farr's excellent suggestion, for which, as for the
documents, a unanimous vote of thanks was returned by your President and Council.

The Catcdogue of Scientific Papers.—In my last year's Address | informed you that the Lords of the
Treasury had granted the funds necessary for printing the decade 1864-73 of the Catalogue of Scientific Papers,
and | have now to announce that the first (the seventh of the series) of the two volumes of which it will consist
is published. It contains more than a thousand pages. The expediency of the Society's further undertaking the
compilation of an "Index of Subjects" having been 'urged upon the Library Committee, was carefully
considered by them. To this end the members were supplied with printed specimens of awell-considered plan
adapted to the decade 1864-73, with the request that they would favour the Council with their opinion upon it;
when it appeared that, owing to the number of subjects often comprised in one paper; and the differences of
opinion as to which of these were worthy of citation, and under what name, the task would be one of prodigious
labour and unsatisfactory result, and far beyond the Society's means. The printing of the eighth volumeis
steadily progressing, together with the compilation of the decade for 1874-83.

The Meteorological Council.—The Report of the Treasury Committee of Inquiry into the working of the
late Meteorological Office was published last summer. It includes that of the Committee of this Society (none
of the members of which had served on the Treasury Committee); and the recommendations of the two bodies
are almost identical. As amember of the former, and cognizant of the views of the Government as to the future
of the Office, | may state that those views were from the first, and throughout, favourable to giving a more
scientific character to the work than it had hitherto possessed, recognizing the principle, that its aim and
endeavour should be to advance meteorology as a science, while directing and controlling all such practical
operations as were required for the public service. The main difference between the recommendations of the



Treasury Committee and our own is that we favoured the retention of the Office under a department of the
Crown, with a Government officer as Director, in preference to leaving it subject to a Committee or Council of
Control. The Treasury Committee, influenced by the evidence of very eminent scientific men to this effect, that
meteorology was not as yet in a scientific condition, and that to render it so required the combined labours of
men with various attainments, as also by the fact that there was no department of Government capabl e of
controlling purely scientific investigations, recommended that, as a tentative measure, a modified Committee of
Control (to be called a Council) should replace the old Committee, and that the Royal Society should be asked
to nominate the members, and, after a period of five years, to review their labours.

Other recommendations, in which both Committees concurred, were, that ocean meteorol ogy should be
transferred to the Admiralty, that the maxims which determine the issue of storm-warnings should be put in a
clear shape and issued to the public, that the number and position of both the continuously-recording and the
eye-observing stations should be revised, that the latter should be increased so as to satisfy the claims of the
Registrars-General, Medical Council, Agricultural Societies, and other bodies, and that a fair approximation to
the meteorological condition of the whole British Isles should be daily obtained and published.

Far more important to us, however, than these practical measures, is the strong expression of opinion on the
part of both Committees that scientific hypothesis and discussion should be pursued as a duty incumbent on the
Office, and that, to this end, an annual grant should be made for the purpose of remunerating investigators,
selected by the Council, on a scale proportionate to the work performed.

At the request of H.M. Treasury, and in communication with them, your Council drew up the following
suggestions for the administration of the Meteorological Office, which, having been approved, are now put in
practice—That the Office be in future administered by a paid Council, consisting of a Chairman and four
effective members, together with, as an ex officio member, the Hydrographer of the Navy, whose services were
rendered necessary by the Admiralty having declined to undertake the ocean meteorology; that £1000 should be
granted for the remuneration of the Members of Council, who should be persons in a position to devote
adequate time and attention to the duties of the Office, and to the inauguration of investigations and
experiments designed to place meteorology on a scientific basis, to advance it, and to promote its usefulness to
the community; that paid inspectors of stations should be appointed for Scotland and Ireland, and £500 be
granted for this purpose; that a sum of £1000 per annum be granted for the payment of individuals, to be
selected by the Council, to be engaged in specia scientific researches; and that £1500 be granted for new
land-stations, and £500 for the extension of telegraphy to Sundays. The result of these new measures will beto
raise the annual grant for the Meteorological Office from £10,000 to £14,500.

Y our Council having further been requested to nominate the effective members of the Meteorol ogical
Council for the approval of the Lords of the Treasury, proceeded to do so in accordance with the spirit of the
resol utions which gave scientific research so prominent a position—keeping in view, at the same time, the
necessity of obtaining the services of as many members of the old Committee as possible, their knowledge of
the details of the Office being at first indispensable, and their efficiency already proved. The result has been the
appointment of Mr. Henry Smith, Savilian Professor of Geometry at Oxford, as Chairman, and your Senior
Secretary, Mr. P. Gallon, Mr. De La Rue, and Genera Strachey as the other members. The services of Mr.
Scott, who has so long and so ably directed the practical operations of the Office, and of Mr. Toynbee, whose
labours in ocean meteorology are so well known to you, and of the other officers being all retained, nothing
would seem to be wanting, in men or money, to develop the science of meteorology, and to supply the public
with data for all the useful purposes contemplated in the establishment of the Meteorological Office. Itisto be
hoped that the tentative measure thus inaugurated will lead, in five years, to the constitution of a national
Meteorological Office under the undivided control of a man of high scientific attainments.

Government Fund of £4000 per Annum for Five Years.—The constitution of the Committee for the
administration of thisfund, under (he authority of the Lord President of the Council, has been provisionally
settled, and as much of the first year's grant as was available for the last quarter of the financial year March 31,
1876, to April 1, 1877, was allotted in March last.

The first meeting of the Committee took place on January 11th, when it was resolved:—that four
subcommittees should be constituted—namely, (A) Mathematics, Physics, and Astronomy, (B) Biology, (C)
Chemistry, (D) General Purposes; and that all applications for grants should be addressed to the Secretaries of
the Society, and referred by them to one of the first three subcommittees for examination and report and
recommendation; that the subcommittees' reports and recommendations should be printed and circulated among
the members of the General Committee not |ess than one week before the meeting at which the grants would be
discussed; and that the grants applied for should be limited to sums required for a period not exceeding twelve
months. It was further resolved that a report of progress should be required of the recipient at the end of the
year in which the grant was made, and that instruments of permanent value purchased out of the Fund, or
supplied by the Government on the recommendation of the Royal Society, should be regarded as the property



of the Government.

The Committee meetings are fixed for February in each year; those of the subcommittees will take place
whenever summoned by the Secretaries of the Society; and notice has been given that applications for grants
are to be sent to the Secretaries of the Roya Society not later than December 31st in any year.

At the meeting of the General Committee in March last the subcommittees reported that 102 applications
had been received, and that the amount applied for was .£14,459. Of the 102 applications 33 were approved,
and sums of £300 and under (the total being £2220 1s. 6d. for instruments, assistance, and materials, and £1810
for personal remuneration) were granted.

The results of this step towards the endowment of research will. 1. hope, be narrowly watched, in the
interests both of science and of this Society, which, in undertaking to administer for the Government a sum so
largely devoted to personal remuneration, has assumed a very onerous responsibility, and largely increased the
burthen of your Secretaries.

Reports of Naturalists sent by the Society to Rodriguez and Keryuelen |sland.—These are being printed
uniformly with our Transactions, under the editorship of Dr. Glnther and your President. They will consist of a
series of papers, illustrated with plates, on all branches of the natural history of the islands, contributed by the
naturalists themselves and various coadjutors, whose services are gratuitous. The cost of printing will be
defrayed by the liberality of your Treasurer, and some of the plates have been presented by the contributors.

The Polar Expedition.—The scientific results of the Polar Expedition, and especially the biological, appear
to me to have, in most departments, quite come up to our expectations; and considering that but one season was
available for collecting and observing (and we all know how short that isin the arctic regions), they are indeed
most creditable to the gentlemen who contributed them. Geology has proved by far the most prolific field of
research. Perhaps Botany comes next, and this, and the insects which have been worked up by Mr. M'Lachlan,
prove that, between 80° and 83° N., in Grinnell Land, the conditions for the existence of these organisms are far
more favourable than are those of lands along way to the southward.

The flora of the series of channels between 80° and 83° N., the shores of which have been botanized by the
officers of the Polar Expedition, have yielded upwards of 70 flowering plants and ferns, which isamuch
greater number than has been obtained from a similar area among the polar islands to the south-westward, and
is unexpectedly large. All are from a much higher latitude than has el sewhere been explored botanically, except
the idets off the extreme north of Spitzbergen. The species are, with two exceptions, all Greenlandic. The
exceptions are Androsace septentrionalis, which, though found in the northern regions of all the continents, has
never elsewhere been seen north of lat. 72°, and Pedicularis capitata, an American and North-Asiatic species,
not hitherto recorded north of the same parallel.

Spitzbergen, stretching from latitude 76° 30 to 80° N., quite to the south of the positions here referred to,
has contributed not more than 100 flowering plants and ferns, notwithstanding that its west coast is washed by
the Gulf-stream, and that its shores have been diligently explored by many trained collectors. Fifteen of the
plants collected by the Expedition have not been found anywhere in Spitzbergen. Compared with Melville
Island, in lat. 75° N., and Port Kennedy, in 72° N., the contrast is even more striking, these well-hunted spots,
both so much further south, yielding only 67 and 52 species respectively.

This extension of the Greenland florato so very high alatitude can only be accounted for by the influence
of warm currents of air, or of the air being warmed by oceanic currents, during some period of the summer; and
| look with great interest to the meteorological observations made during the voyage, which are being discussed
by Sir George Nares, who hopes to have them completed in a couple of months. The observations on the
temperature of sea-water will, he expects, give new information; and the study of certain warm gales and warm
currents that were observed in lat. 82° and 83° N. can hardly fail to increase our knowledge of the local climate.

May not these phenomena of vegetation and temperature indicate the existence of large tracts of land
clothed with vegetation in the interior of Greenland, far within the mountain-ranges of itsice-clad coast, and
protected by these from the heavier snowfalls and from the accumulation of glacial ice which borders that
island on al sides?

The fossil plants collected have been examined and reported upon by Professor Heer. Of these the most
important are the Miocene. They consist of 25 identifiable species, of which 18 are known Arctic Miocene
fossils. All but one had been previously found in Spitzbergen. The most interesting of them is the Conifer,
assumed to be identical with the existing American "Bald Cypress," Taxoclium distichum, a plant which is now
confined to Eastern North America, from lat. 39° southwards, and to which specimens found in the Miocenes of
Prance, Italy, Prussia, Greenland, and N.W. America have also been referred.

Professor Heer further thinks that he has identified the remains of a Spruce with the European and Asiatic
Norway Spruce (Abies excelsa), which occurs as afossil only in Post pliocene beds. Its existence in the
Miocene period only in such a high latitude would indicate that it is a polar form which has migrated southward
in more recent times.



This tracking of the Miocene flora so far to the northward was one of the principal scientific objectsto be
accomplished by the Polar Expedition; and the fact that the character thereof continues to be neither polar nor
arctic, but temperate, supports the hypothesis that during the erain question a vegetation analogous to that now
prevailing in the temperate latitudes entirely covered the north-polar area of the globe.

Other branches of Geology have yielded very valuable results in the hands of Mr. Etheridge, who has
worked up the very large number of Palasozoic fossils collected especialy by Capt. Feilden. These, with the
Carboniferous, Miocene, and Post pliocene fossils, animal and vegetable, and the abundant rock specimens,
have thrown more light on the former condition of the cireumpolar regions than perhaps all the collections of
previous expeditions.

Capt. Evans has been so good as to supply me with the results of the magnetical observations made during
the voyage, which were in general accordance with those of the American expeditions to Smith's Sound. Nearly
continuous hourly observations of the Differential Decli- nation Magnetometer were taken throughout the
winter from October to April. "With an inclination of nearly 85°, and a horizontal force of 1.13, the westerly
declination disturbance occurred usually between 9 am. and 5 p.m., the easterly between 9 p.m. and 5 am., the
are ranging through 8°. The greatest range (Feb. 19, 1876) reached 5° 48#; the lowest (July 12, 1870) was
scarcely 7#. Compared with the results of previous expeditions, we find that, at Rensselaer Harbour, with
horizontal force of 1.14 and inclination nearly 85°, the ranges were respectively 4° 52 and 1° 1#; while at Port
Bowen, with horizontal force 0° 46# and inclination 88°, they were 11° 56# and 0° 35# respectively. The mean
daily range of declination was 86°.8, and mean declination 101° 42# W.

The observers were on the alert to observe any signs of connexion between the auroral displays and
declination-disturbances, but to no purpose; for, as with Parry in Port Bowen, and Kane in Rensselaer Harbour,
no evidence was discoverable. On the other hand, various previous voyagers have registered a marked
connexion, as at Port Kennedy by Maguire, at Point Barrow by M'Clintock, and in the Spitzbergen seas by
Weyprecht. Considering that there can be no doubt as to the trustworthiness of al these observers, adecisive
solution of the question is greatly to be desired.

Sir William Thomson and Prof. Everett have examined the few observations made for the amount of
atmospheric electricity, with the result of finding that they confirm the observations of former explorers.

Sir George Nares has obligingly sent me a éesumé of some of the principal meteorological results, and their
comparison with those taken at Polaris Bay in 1871-72: for example: —

The warmer temperature at Floeberg Beach was due to its exposure to the warm winter gales, from which
Discovery Bay was cut off. The still warmer temperature of Polaris Bay is partly attributable to there being
some uncovered water in the neighbourhood.

The barometer indicated and foretold changes in the weather as in temperate regions.

Making due allowance for unavoidable sources of error, the temperatures of the sea observed on the west
shores of Smith's Sound prove the existence of a stratum of cold outer water (temperature about 29°) lying
between the locally heated surface-water and a depth of twenty to thirty fathoms, flowing southward in
summer, as also of an underlying stratum with atemperature of about 30°. This latter was not found near
Floeberg Beach; but, coupled with the 1872 observations of the 'Polaris,' which showed atemperature of 32°.8
at 203 fathomsin lat. 80° 44# N. (midway between Franklin and Hals Islands, in Robison Channel), and 32°.| at
17 fathoms in Polaris Bay, it would appear that the warm underlying water forces itself to the northward on the
east side of Robison Channel. Its entrance into the polar sea or not will depend on the depth of water at the
north end of the channel. They also prove the non-existence of alower temperature of the water than 28°.8 at a
depth below 275 fathoms in Smith's Sound or Baffin's Bay. The coldest portion of the arctic water appears not
to affect Hayes Sound or Discovery Bay to so great an extent as that of the direct channel.

The Rev. Dr. Haughton, to whom the tidal observations of the 'Discovery' and 'Alert’ were entrusted,
informs me that he has completed the preliminary discussion of the whole, and hopes to present the final results
of those of the 'Discovery' to this Society before June next. He remarks that the 'Discovery' was better provided
for observations than the 'Alert,’ and, fortunately, her position was better also, as she lay nearer the head of the
tide at Cape Payer. The officer charged with the observations, Lieut. Archer, made them hourly for seven
months, with only six days of interpolation. The officers of the 'Alert’ were able to make hourly observations
for two months only, with fifteen days of interpolation.

Dr. Haughton has already arrived at the following general conclusions.—1. The tide which comes down
Smith's Sound from the north is generically distinct from the Behring's Straits tide and from the Bafiin's Bay
tide. 2. It must therefore be the East-Greenland Atlantic tide; and consequently Greenland isan island. 3. This
new tide contains a sensible tertiodiurnal component of much interest.

The mean coefficients of the components are.—

The 'Challenger' Expedition.—Y ou will hear with gratification that the Lords of the Treasury, after
advising with your Council, have appropriated the munificent sum of £25,000 for publishing the biological



results of the voyage in a style and with a completeness worthy of the Expedition and the nation. Adopting a
course aswise asit isliberal, Sir Wyville Thomson has, with the approval of your Council and the
Government, chosen for his collaborators the ablest specialists, irrespective of their nationality. It is creditable
to our country that, with but few exceptions, it has supplied thoroughly competent and willing workers in most
of the departments; and association with such foreign naturalists as Agassiz and Haeckel cannot fail to be
gratifying to themselves and assuring to the public. | had the advantage of inspecting the Echino- dermatain
Professor Agassiz's charge in the Peabody Museum at Harvard College, and of learning the progress he had
made in the examination of the vast body of materials entrusted to him. These, he informed me, far surpassed
Sir Wyville's estimate in number of species and of interesting and novel forms; and | was surprised to find that
the whole had already been sorted, that the greater part was named and ready for return to Edinburgh, and that
nearly a dozen exquisite' lithographic plates of new and rare forms were prepared for publication.

Sir Wyville Thomson informs me that he is already far advanced towards the publication of two quarto
volumes, and that he estimates the whole being completed in fourteen, of the form and size of the Philosophical
Transactions.

Transit of Venus.—Sir George Airy has been pleased to inform me that the inferences from the telescopic
observations of the transit of Venus, made in the British expeditions for records of that phenomenon, under the
superintendence of the Astronomer Royal, have now been published—first, in response to an order of the
House of Commons; secondly, in a more elaborate communication to the Royal Astronomical Society. The
number of districts of observation was five, but each of these included a principal and some subordinate
stations. The number of observers was eighteen, and as some of them observed both ingress and egress of
Venus at the Sun's limb, the total number of observations was fifty-four. The concluded value of equatorial
mean solar parallax was 8".754. The calculation of the photographic records of the transit is advancing rapidly.

The Report on the results of the total Solar Eclipse of 1875, announced in my last year's Address as being
drawn up by Mr. Lockyer, isnow in our hands.

The Harvard College Observatory (U.S.).—During my recent visit to the United States, | was for .a short
time a guest at the Cambridge Botanic Garden, and consequently in close proximity to the fine Observatory of
Harvard College, to which | paid several visits, being most kindly received by Professor Pickering, successor to
the distinguished astronomer, W. C. Bond. The system carried out in this observatory is known to British
Astronomers to be so productive of good resultsthat | felt sure that some account of it would be acceptable to
the Fellows of the Royal Society; and | therefore availed myself of Mr. Pickering's good offices to obtain afew
particulars.

The current work of the Observatory is threefold, and consists of observations with the 15-inch equatorial,
with the 8-inch aperture meridian circle, and communication of true time-signals to the public.

The principal work of the equatorial is photometrical, an instrument having been devised by the
Astronomer by which two stars may be compared directly without using an artificial star as an intermediate step
in the measurement. By this means the relative brightness of the components of numerous double stars,
including some having only very faint components, as also the relative brightness of the Satellites of Jupiter and
Saturn, has been determined.

At the time of my visit Prof. Pickering was engaged in a special study of the newly discovered satellites of
Mars, one of which, the outer, | had the satisfaction of observing through the equatorial. Their brightness he had
determined by three very ingenious methods.—1st, by comparison with an image of Mars shining through a
very minute circular hole placed at the focus of the telescope; 2nd, by comparing the satellite with a minute
image of Mars formed in the field of the large telescope by a small auxiliary telescope; 3rd, by reducing the
light of the inner satellite by one, two, or three plates of microscope-glass, until its brightness was equal to that
of the outer satellite. Of these methods the second showed that the outer satellite does not partake of the red
colour of Mars.

The meridian circle was, or had lately been, in use for the following purposes.—1st, the determination of
the position of all stars brighter than the 9th magnitude contained in the zone 50°-55° N.; 2nd, observations of
Mars during the opposition of last summer for the solar parallax; 3rd, observations of alist of composite stars,
at the request of Mr. Gill, for determining the solar parallax by means of Ariadne; 4th, preparations are being
made for the determination of the absolute position of a catalogue of stars, independently of all previous
observations, and, 5th, for the publication of a catalogue of polar stars observed in 1872-1873; 6th, with the
assistance of the U.S. Coast Survey, abeginning has just been made of the measurement of all starsin the
northern hemisphere brighter than the 6th magnitude, whose positions have not recently been determined with
precision.

Time-signals for the meridian of Boston are sent by telegraph every two seconds from the Observatory;
they are used by the local railways, are transmitted over alarge area of New England, and they strike the
noon-bellsin Boston and in many of the smaller towns.



Besides the above, several thousand observations for atmospheric refraction were made, with the assistance
of the Rumford Committee, during last summer with a micrometer level, simple in construction and accurate
and rapid in action, invented by Mr. Pickering.

United Sates Scientific Surveys.—Of the many surveys of the United States territories undertaken, some
by the Central Government, others by State governments, and still others by private enterprise, more or less
aided by public funds, none has effected so much for science as that directed by Dr. Hayden. Its publications,
distributed with great liberality, are in every scientific library, and its Director is honoured no less for the
energy and zeal with which he has laboured as a topographer and geologist, than for the enlightened spirit in
which he has sought to render the resources of the Survey available for the advancement of all branches of
natural knowledge by every meansin his power, and with admirable impartiality.

Having obtained an extended leave of absence from my official duties at the Royal Gardens, |, at the close
of our last session, accepted an invitation from Dr. Hayden to join his survey, and, in company with our Foreign
Member, Prof. Asa Gray, to visit, under his conduct, the Rocky Mountains of Colorado and Utah, with the
object of contributing to the records of the Survey areport on the Botany of those States.

| have thus had some opportunity of learning for myself the extent and value of the operations of the
Survey, which are so interesting that | venture to think a brief sketch of itsrise and progress and afew of its
results may be acceptable to you.

When the territory of Nebraska was admitted into the Union in 1867, Congress set apart an unexpended
balance of £1000 for a Geological Survey of the new State; and Dr. Hayden, then a young man who had
distinguished himself as an indefatigabl e palseontological observer and collector (in various expeditions since
1853), was appointed to conduct it. In 1868 the operations of the Survey were continued, and carried westward
into the Rocky Mountains of Wyoming, the rich Tertiary and Cretaceous beds of which were examined and
described in detail, and the famous Y ellowstone district, with which Dr. Hayden's name will ever be associated,
was reconnoitred. The value of the Survey was immediately appreciated, and in 1869 alarge appropriation was
voted by Congress for placing it on its present footing under the supervision of the Secretary of State for the
Interior. In 1869 and 1870 operations were carried on in Colorado and New Mexico; and full reports on the
meteorology, agriculture, zoology, and palaontology of these regions, of great interest and importance, were
drawn up and subsequently published. In 1871 the detailed survey of thisY ellowstone district was begun, and
those marvellous natural features were carefully studied, which have excited the liveliest interest in Europe, and
have induced Congress, on Dr. Hayden's representations, to appropriate the whole area as a Government
reserve, thus securing to naturalists free access to natural phenomena which in other places, both in Europe and
America, are too often monopolized by speculators and closed to the public.

In 1872 the Survey was further extended, and was organized into two corps, each provided with a
topographer, geologist, mineralogist, meteorologist, and naturalist, and the States of 1daho and Montana were
embraced in its operations; in 1873 it was pushed into Colorado, thence into Utah, and on its completion in
1876, an area of not less than 70,000 square miles, much of it exceedingly mountainous, had been included in
the Survey.

The literature of the Survey consisted, in 1870, of 41 volumes, classified as follows.—1, annual reports,
with maps and sections; 2, bulletins for giving speedy publicity to new facts; 3, miscellaneous publications,
comprising tables of elevations, catalogues of plants and animals, and meteorological data; 4, monographs on
various branches of natural history, especially palaeontology, copiously illustrated with admirable platesin
guarto, among which are the works of Leidy, Lesguereux, Coues, C. Thomas, Cope, Parry, Meek, Packard,
Silliman, Hayden himself, and others, all of whom are well known on this side of the Atlantic; lastly, the
number of photographs now exceeds 4000, and includes, besides geological and geographical features of great
interest, views of ancient architectural remains, and of 1200 Indians, belonging to 74 tribes.

In giving these particulars | speak from some persona knowledge. | wish that the same could be said of the
local habitation of the Survey and its museum, which, | am assured, contains a very extensive and instructive
collection; but these are at Washington, and my pressing duties here and at Kew prevented my visiting the
federal capital.

The most important scientific results hitherto derived from the labours of Dr. Hayden and his parties are
unquestionably the geological: such as the delineation of the boundaries of the Cretaceous and Tertiary seas and
lakes that occupied more than one basin of the mountains of Central N. America, and the marvellous
accumulation of fossil Vertebrates that these ancient shores have yielded. Over an area of many hundred
thousand square miles in North America there have been found, within the last very few years, beds of great
extent and thickness, of all ages from the Trias onwards, containing the well-preserved remains of so great a
multitude of flying, creeping, and walking things, referable to so many orders of plants and animals, and often
of such gigantic proportions, that the palasontol ogists of the States, with museums vastly larger than our own,
are at aloss for space to exhibit them. So common indeed are some species, and so beautifully preserved, that |



saw numbers of them, especially insects, plants, and fishes, exposed for sale, and eagerly purchased by
travellers, with confectionery and fruit, at the stalls of the railway stations, from the eastern base of the Rocky
Mountains all the way to California.

An examination of some of these fossils has brought to light the important fact that in North Americathere
is no recognized break between the Cretaceous and Tertiary beds. Thisis dueto the interpolation of avast
lignitic series the fossils of which furnish conflicting evidence. Concerning this series Dr. Hayden, who has
traced it over many hundred miles, observes
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that the character of its palaeontological, as well as of its strictly geological resultsis such, that whether the
entire group be placed in the Lower Tertiary or Upper Cretaceous is unimportant, and that the testimony of
paleontol ogists will probably always be as conflicting as at present.

Professor Marsh, of Yale College, Newhaven, one of the highest authorities in America, has found that not
even invertebrate fossils afford a satisfactory solution of the difficulty. "These," he says, "throw little light on
the question;" and he is obliged to assume that "the line, if line there be, must be drawn where the Dinosaurs
and other Mesozoic Vertebrates disappear, and are replaced by the Mammal's, henceforth the dominant type.”

This last passage | have taken from the lucid address of Professor Marsh to the meeting of the American
Association for the Advancement of Science, held last autumn at Nashville, to which | must refer for an
exposition of the riches of the fossil Vertebrate fauna of these regions, of the convincing proofs they afford of
the doctrine of Evolution, and of the light they throw on the introduction, succession, and dispersion of existing
organismsin the New World. Among the suggestive observations with which this address abounds is another in
reference to this question of the disputed horizons of the Cretaceous and Eocene beds— namely, its dependence
on the relative value to be given to evidence derived from plant and animal remains. He concludes that plants
afford unsatisfactory measure of geological periods as compared with animals —a conclusion at which | had
long ago arrived. We agree further that a chief cause of this difference of value is the less complex organization
of plants, which hence furnish less evidence of the influences of environing conditions; to which might be
added the feeble conflict among the higher members of the vegetable kingdom as compared with the
vertebrates, their stationary habits, and the duration of similar, if not identical, forms through long geological
ages, which has always appeared to me to be one of the most signal characteristics of the early condition of the
higher plants as compared with the higher animals. Other, and perhaps even more cogent, reasons for plants
being so little satisfactory is, that their reproductive organs, those upon which the classification is principally
based, are rarely preserved, and seldom in connexion with the vegetative organs, which are abundantly
preserved; and that, with regard to these, the vegetative organs, their prevalent and best-preserved characters,
outline and venation, vary in individual speciesto a surprising degree, and, being repeated in groups otherwise
in no way related, become too often fallacious guides.

Another result, previously obtained in respect of other organisms, but ably worked out by Professor Marsh
asregards the Vertebrates, isthat al the Tertiary beds of North America—Eocene, Miocene, and Pliocene—are
of older date than the corresponding beds in Europe. This, though apparently supported by his conclusions that
the main migrations of animals took place from the American to the Asiatic continent (which he deduces from
the American, as compared with the European, life-histories of the Edentata, Marsupialia, Ungulata, Rodentia,
Camivora, and even Primates), is avery bold generalization. Without presuming to question the abundance and
teachings of the American data, | cannot but think that his theory of migration is, in the present state of
pal aeontology, premature, especially under our almost absolute ignorance of the Vertebrate fossils of the
continents of Asiaand Africa. The prodigal palasontological wealth of the United States, as compared with the
poverty of that of Europe as yet known, may be likened to that of a metropolitan museum or library as
contrasted with a provincial collection; and with regard to Central Asia especialy, there areindications, in the
narratives of travellers and the reports of natives, of vast accumulations of vertebrate fossils there existing.
These may revolutionize our present ideas, as Falconer's and Cautley's discoveries in the outer Himalayas did
those of our predecessors; and he would be a rash speculator who, having studied what is known of the physical
geography of Asia north of that range, ignored the probability of the existence there of fossiliferous Cretaceous
and Tertiary seas and lake-basins, in comparison with which those of the Rocky Mountains may sink into
insignificance, both as to extent and productiveness. Professor Huxley has, indeed, suggested, as an alternative
or escape, the possible former existence of a submerged continent, from which both Asiaand America derived
their types of animals and plants, which is tantamount to an opinion that the subject is not yet advanced enough
for other than speculation.

Other results of Professor Marsh's labours are equally instructive —such, | mean, as support the doctrine of
Evolution; but these have been made known to the scientific public of this country by Mr. Huxley, who
examined the Tale College Museum last year. Since then, as| was informed by the Professor, during a visit to
the same museum, his species and specimens have largely increased in number and proportionately in



value—that is, from the palasontological point of view; and the address which | have quoted gives a summary
of the state of the whole collection up to the present time.

A few words on the magnificent collection of vegetable remains, Cretaceous and others, that have been
studied and described by Mr. Leo Lesguereux in various published Reports of the U. S. Geologica Survey, and
in separate works issued under its auspices, may be fitly spoken here. It would be difficult to overrate the value
of these contributions to fossil Botany, which, in its present state of advancement, affords no results comparable
with those obtained from the animal kingdom for fixing the limits of periods, tracing the direction of migrations
and the areas of distribution, or for following the devious paths of evolution. In the whole range of the natural
sciences no study is so difficult, and at the same time so fruitless, if we regard the amount of results accepted by
botanists, as compared with the prodigious labour their acquisition by pala:ontol ogists has demanded. Of all the
orders of fossil plants of the formations referred to the Gymnosperms alone have, as arule, yielded much
trustworthy information; and thisis due to their texture, to the peculiar character of their vegetative and
reproductive organs, to the frequent adhesion of these to the branchlets, to their gregarious habits, to their wide
distribution, and to their close affinity with existing species. Of other orders and genera of plants, with the
exception of afew with well-characterized foliage, as the Palms, the identifications of alarge proportion
hitherto published are not recognized as having much claim to confidence by those who have the largest
acquaintance with the varied forms of the vegetative organs of plants. And if the identification of the fossil
leaves of one country is so hazardous, what must be the risk of identifying the fossil leaves of one continent
with those of another? aforlorn hope which has constantly to be resorted to. The result, in the case of the
North-American Cretaceous and Tertiary floras, has been the discovery of certain well-ascertained plants,
which would appear to show that various prevalent existing American genera have inhabited that continent
from avery early period; but that, along with them, there existed types of European, Asiatic, and Australian
genera, temperate and tropical, that are no longer associated anywhere on the globe in a state of nature. It is
well, under such perplexing conditions, that men of ability and unconquerable zeal (such as Heer, Saporta, and
Lesquereux) are to be found who will undertake to investigate them; and while thanking them cordially for
what they have done, | would urge upon them the importance of constant reference to large Herbaria, in order
to enable them fully to appreciate the variability of foliar organs, and the deceptive nature of the characters they
present.

Though doubtless the most productive to science generally, Dr. Hayden'sis, | need hardly say, neither the
oldest of the States' Surveys nor the first that brought its resources to bear on other matters than geography and
geology. Indeed, from the beginning of the century, the Americans have busied themselves with inquiriesinto
the resources and productions of their States—never on any recognized system, too often under difficulties and
discouragements, not seldom to be nipped in the bud, or, worse still, sacrificed when the fruit was fit for
gathering, through the ignorance or parsimony of the holders of the national purse; but, thanks to the single
mindedness of the labourers, never without some good, and often with great results. The Coast Surveys are
admirable alike for their system, for their breadth of purpose, for the attainments and ability of the officersin
charge of them, and for the minute topographic accuracy aimed at and attained—an accuracy which, | need not
say, is unattainable by such surveys as that here briefly described. The various surveys for railways across the
continent have contributed a very library to natural science in many departments; and some of the individual
States have, through the like agency, contributed greatly to our knowledge of their natural history and other
products. For an excellent and full account of the history, labours, and results of al these, | must refer you to
Prof. Whitney's article on "Geographical and Geological Surveys' in the 'North American Review' for July and
September 1875, which he was so kind as to send me at the moment of my departure from the States. Prof.
Whitney's own Geological Survey of Californiaand Nevadais one of the very best of the series. It was begun in
1864, and continued for ten years; but after the publication of atopographical map, and some very valuable
results, including natural history, at a most moderate cost, the whole work was stopped by the State L egidlature,
and the geol ogical maps and sections, though admirable and paid for, have consequently never been given to
the public! The last of these Surveyswhich | shall mention isthat of Kentucky by Professor Shaler, the State
Surveyor, of which the first volume of the Report has just appeared, containing, besides articles on prehistoric
remains, fossil Brachiopods, and caverns and cavern-life, an exhaustive article by Mr. Allen, of singular
interest, on the Bisons of America, living and extinct.

The American Flora—Though | have as yet little to say of the results of Dr. Gray's and my own
investigations under the Survey, | have every reason to hope that, having been extended through the Sink, Salt,
or desert regions west of the Rocky Mountains, and thence across the Sierra Nevada to the Pacific coast, they
will, with the materials previously obtained by my fellow traveller and myself, enable us to correlate our
several researches into the distribution of North-American plants, and to point out the lines along which the
migrations of the existing types were directed, and the countries whence they migrated.’

As regards the components of the United-States flora, these seemed to usto be threefold, and to be



intermixed throughout the continent—an endemic American, a European, and an Asiatic: it seemed that the
florawas aternary compound, so to speak, while that of the temperate Old World was, in a continental point of
view, binary—Europe and Asia having many types in common, but very few representatives of the strictly
American flora. The distribution of North-American plants, unlike the European, is mainly in ameridional
direction, the difference of the floras of the Eastern, Central, and Western States being wonderfully great—far
greater than those of similarly situated regions in the Old World. The European components extend over the
whole breadth of the continent, diminishing, however, to the westward. The American components present
many localized genera, inhabiting the Eastern, Central, and Western States respectively; they increasein
numbers and peculiarity, as also in restriction of range, towards the west. The Asiatic components are found
both in the Eastern and Western States, but hardly at al in the Central; and some of them are common to both
the east and west, while others are peculiar to each. But whereas the European components prevail on the side
towards Europe, the maximum of Asiatic representation is on that remote from Asia. This has been
conspicuously shown by Gray's discovery, in the Eastern States, of single representatives of Japanese genera
previously supposed to be monotypic; and what is most noteworthy is, that such representatives are in some
cases extremely rare and local plants, found in single and very restricted areas, indicating a dying-out of the
Asiatic representation in America.

The evidences of climatic changesin past eras of the existing flora of the continent are seen in the
prevalence of arctic and northern species of plantsin the alpine zones of the meridional mountain-chains, the
Appalachian, Rocky Mountains, and Sierra Nevada, even as far south as the 33rd parallel. These plants had
spread southwards during a period of cold, and on its subsequent mitigation had retired to the lofty situations
they now inhabit. To the former existence of awarmer climate we may partly look for the extension of Mexican
types to the dry regions west of the Rocky Mountains up to the 41st parallel; and to it may be attributed the
remarkable northward extension of the Cacti in avery narrow meridional belt, scarcely one hundred miles
broad, along the eastern flanks of the same mountains, from their head-quartersin New Mexico, in the 33rd,
almost to the 50th parallel.

Of existing influences that determine the development in amount of the vegetation of a country, and the
extension in various directions of its components, none are so powerful as the distribution of rainfall and of
vapour in the atmosphere. This subject will repay a careful study in America, especially in connexion with the
presence or absence of woodlands and forests, an excellent map of which by Professor Brewer, of Newhaven,
was published in 1873 by the Supreme Government, in which the density of the forestsin each State is
portrayed by five shades of colour.

I must not end my notices of some of the labours of our scientific brethren in the United States without
expressing my admiration of the spirit and the manner in which the Government and people have cooperated in
making known the physical and biological features of their country, and my conviction that the results they
have given to the world are, whether for magnitude or importance, greater of their kind than have been
accomplished within the same time by any people or government in the older continents. How great would now
be our knowledge of the climate and natural features of India and of our Colonies had the excellent
Trigonometrical Survey of the one and the territorial and Geological Surveys of the others been supplemented
by Reports such as those to which | have directed attention!

The President then proceeded to the presentation of the Medals.

The Copley Medal has been awarded to Professor James Dwight Dana, of Tale College, Newhaven, United
States, for the numerous, varied, and important contributions to Mineralogy, Geology, and Zoology with which
he has enriched science during more than fifty years. Professor Dana's first published paper bears the date of
1823, while the year 1877 finds him, as ever, vigorously at work.

Commencing his career with the inestimable advantage of a sound training in mathematics, physics, and
chemistry, one of Professor Dana's earliest writings is an essay upon the connexion of electricity, heat, and
magnetism. He then turned his attention to mineralogy; and, after exhibiting his thorough study of both the
crystallographic and the chemical aspects of minerals by the publication of alarge number of separate memoirs,
he produced a systematic treatise on mineralogy, which at once took the placeit till holds among standard
works upon the subject.

In geology, the diversity and importance of Professor Dana's labours are not less remarkable. Not only have
multitudinous detached essays, embodying the results of wide and accurate observationsin al parts of the
world, and on all classes of geological phenomena, proceeded from his pen, but his Manual of Geology,' of
which a new edition appeared two years ago, is at once amost clear and comprehensive statement of the present
state of geological science, and a complete, though necessarily condensed, monograph of the geology of North
America; and, it may be added, few treatises on this branch of knowledge show so thorough and practical an
acquaintance with all those sciences which are auxiliary to geology, or so extensive and profound a study of the
phenomena presented by the existing condition of the globe, from the knowledge of which every rational



attempt to reconstruct the past history of the earth, upon the data afforded by its rocks and their organic
contents, must start.

As naturalist to the United States Exploring Expedition, which made a circumnavigatory voyage, under the
command of Captain Wilkes, in the years 1838 to 1842, Professor Dana enjoyed unusual opportunities for
zoological investigation; and his remarkable works on the Zoophytes and the Crustacea observed during the
voyage testify to the admirable use which he made of those opportunities. Nor has Professor Dana confined
himself to the merely descriptive side of zoology; but, drawing general conclusions from his vast store of
accurate observations, he has published views on classification and on questions of general morphology of
much originality and breadth of view.

The Medal was received for Prof. Dana by the Hon. Edwards Pierre-point, United States Minister. The
President, in delivering the Medal, expressed his assurance of the esteem and regard in which Prof. Danawas
held by the Royal Society, not less for his own scientific achievements than for the liberal aid he has always
rendered to other investigators.

A Royal Medal has been awarded to Mr. Frederick Augustus Abel, for his physicochemical researches on
gunpowder and explosive agents.

Mr. Abel's career as a contributor to chemistry commenced about 30 years ago. Between 1847 and 1865 he
contributed a number of papers to the Chemical Society, which were published in their Journal: some of the
investigations were made in conjunction with other chemists; among these were the action of nitric acid on
cumol (1847), and researches on strychnine (1849), when the composition of that alkaloid was finally
established. They were followed by papers relating to metallurgy (copper) and analytical processes, one of
which, on the application of electricity to the explosions of mines, may have led to his various works on
explosives, on which the claims of Mr. Abel for the distinction of a Royal Medal mainly rest. So far back as
1863 he directed his attention to the study of gun-cotton in consequence of the development of its manufacture
in Austriafor artillery purposes, and in that year communicated to the British Association areport on the
preliminary results arrived at by his experiments on the Austrian process, and the products furnished by it.

In 1866 a memoir was sent to our Society, which was published in the Phil. Trans, val. clvi. p. 269, "On the
Manufacture and Composition of Gun-cotton.” In this paper, as the result of along series of experiments, made
with great accuracy, the conditions were laid down for its uniform manufacture and purification; and the true
nature of gun-cotton (trinitrocellulose) was finally established by an exhaustive series of analytical and
synthetical experiments.

This paper was followed by another in 1867, published in the Philosophical Transactions, vol. clvii.,
entitled, "On the Stability of Gun-cotton," which was considered worthy of being made the Bakerian L ecture
for that year. This memoir details the results of four years extensive experiments on the effects of light and heat
on gun-cotton, and upon the protective action of water at low and high temperatures. It will be recollected that
the uncertain stability which had been characteristic of gun-cotton was conclusively traced to minute quantities
of unstable substances remaining in the fibre, even after the most careful purification by the methods hitherto
known, and the efficiency of simple measures for securing the stability of gun-cotton was established. Thisled
ultimately to the development of a system of manufacture of gun-cotton which permitted of its ready
manufacture in a high state of purity (pulping).

Mr. Abel did not, however, confine his attention to gun-cotton; and, indeed, in 1864 had sent in a paper to
the Royal Society, which was published in the 'Proceedings,’ val. xiii., on " Some Phenomena exhibited by
Gun-cotton and Gunpowder under special conditions," in which the behaviour of these substances when
exposed to high tempera- tures in rarefied atmospheres and in different mechanical conditions was described.

In 1869 a memoir, entitled " Contributions to the History of Explosive Agents," was printed in the
Philosophical Transactions, vol. clix. In this memoir is discussed the influence of more or less strong
confinement and other mechanical conditions under which the detonation of such compounds and mixtures was
developed. It will be recollected that some striking results were obtained in the examination of the behaviour of
explosive compounds when exposed to initiative detonations of different character.

These phenomena were more fully discussed in a second memoir, published in the Philosophical
Transactions for 1874, vol. clxiv.; it includes an exhaustive investigation of the transmission of detonation from
one mass of gun-cotton, fulminates, and nitro-glycerine to other distinct masses in the open air, and also
through the agency of tubes. The causes of interference with the transmission of detonation-force, and the
development of detonation as distinguished from explosion, were clearly discussed. The influence of dilution
by solids and by liquids on the susceptibility of explosives to detonation, and also the velocity with which
detonation is transmitted by different explosive agents under various conditions, was carefully studied. Some
important results were obtained by the comparison of the behaviour of the liquid nitro-glycerine and the solid
pulped and compressed gun-cotton devised by Mr. Abel. Among other things, the detonation of gun-cutton
when thoroughly saturated with water, the transmission of detonation to distinct masses of gun-cotton enclosed



in receptacles in which the space between the masses was filled up with water, and, further, the value of water
asaviolent disruptive agent (asin shells) when it was caused to transmit the force generated by the detonation
of very small quantities of gun-cotton, which it surrounded, were established.

The last memoir published in the Philosophical Transactions, on "Fired Gunpowder," is ajoint production
of Mr. Abel and Captain Noble; and as the merit of the investigation, which has occupied the authors for some
years, isdivided, | do not dwell particularly upon it, except as affording evidence of the continuity of Mr.
Abel's researches in physicochemistry, which places him at the head of all other workersin the line of research
which has mainly engaged his attention, and which has been productive of practical results of the greatest
importance to this country.

A Royal Medal has been awarded to Prof. Oswald Heer, of Zurich, for his numerous researches and
writings on the Tertiary plants of Europe, of the North-Atlantic Islands, North Asia, and North America, and for
his able generalizations respecting their affinities, their geological and climatic relations.

It ismainly to Prof. Heer's labours that we owe those great advances made of late in our knowledge of the
Miocene, Pliocene, and Post-Pliocene floras of Central Europe, which establish upon broad but safe grounds
the close analogy existing between the vegetation of these epochs and that of the present period in Eastern
North America and Eastern Asia. To Prof. Heer also we are mainly indebted for the remarkable discovery that a
rich and varied arboreous vegetation, strikingly similar to what now obtains intemperate and subtropical
countries, once extended to the Arctic Circle and far beyond it—afact of which no adequate explanation has
been found, and the importance of which, in relation to all questions as to the former geological and
geographical conditions of the northern hemisphere, cannot be overestimated.

Prof. Heer's youthful studies were directed to botany and entomology. His scientific authorship commenced
in 1836; and the early bent of his mind towards the higher problems of natural scienceis evinced by one of his
very first memoirs, being 'Sur la Géographie Botanique de la Suisse,' published in 1837. His earliest work on
fossil plants was upon those of the Rhone valley, published in 1846, since which period he has been
uninterruptedly and indefatigably engaged on the comparative study of recent and fossil plants and
insects—describing and illustrating them with a completeness and exactitude that have been thoroughly
appreciated by geologists and botanists, and appending to the systematic descriptions of them geological and
climatic considerations, remarkable alike for their caution and significance. Amongst his numerous works his
'Horafossilis Helvetise,' 'Flora Tertiaria Helvetia, and 'Florafossilis Arctica are conspicuous examples of
well-directed labour and great learning; while the number of his minor works on various branches of biology
testify to alife spent in successful devotion to science.

During Prof. Heer's long and laborious career he has been conspicuous for the liberal aid he has given to
other investigators, and for the disinterested spirit in which he has worked out the collections brought by the
government and private expeditions of various European nations from the northern and arctic regions. In
particular, we are beholden to him for the labour he has bestowed upon our own Arctic collections, made during
the last fifteen years, from that of Belcher to that of Nares, and especially for his elaborate and exhaustive
memoir on the Miocene flora of Bovey Tracey, published in the 'Philosophical Transactions,—Ilabours all the
more praiseworthy from being, for some years past, pursued in a recumbent posture, to which grievous bodily
ill-health has confined him.

The Medal was received for Prof. Heer by M. Henri Vernet, Consul-General for Switzerland, to whom the
President acknowledged the Society's obligations to Prof. Heer for his elucidations of the Geology of England
and of the Flora of the Bovey-Tracey Coalfield, published in the Philosophical Transactions; and on behalf of
the Society expressed his hope that Prof. Heer might soon be restored to health.

For the Davy Medal, now for the first time awarded, Prof. Robert Wilhelm Bunsen and Gustav Robert
Kirchhoff, both Foreign Members of the Society, in recognition of their researches and discoveriesin
spectrum-analysis, have been selected.

The method of spectrum-analysis, as established by these two eminent men, must rank among the most
important extensions of our means of investigating the properties of matter. Before that discovery, the chemical
constitution of matter was examined solely by the study of the changes which take place within the narrow
range of cases of which we can grasp and weigh the substance under investigation; but the tests employed in
spectrum-analysis have no necessary dependence upon the distance of the material from the observer. It has
enabled us to see, not only further, but deeper; for, on the one hand, it has led to the detection of many of the
chemical constituents of masses distant from our planet, and, on the other hand, it has enabled us to discover
many constituents of terrestrial minerals which had escaped detection until our ordinary methods of analysis
were guided by the more refined tests afforded by the spectrum-analysis.

Address of Sir Joseph Dalton Hooker, C.B., K.C.S.I. The President, Delivered at the Anniversary
Meeting of the Royal Society,
Saturday, November 30, 1878.
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Royal Society.

Address of the President, Delivered at

The Anniversary Meeting, November 30, 1878.

GENTLEMEN,

AT the conclusion of this, the fifth and last year during which | shall have held the most honorable office of
your President, | have the gratifying assurance that the communications made to the Society and its publications
have in no respect fallen off in scientific interest and value. We have not, indeed, been called upon to undertake
during the past year such responsible and time-absorbing dutiesin behalf of the Government as the Polar,
Circumnavigation, Transit of Venus, and other Committees demanded of us during the previous four years; but
some of the results already achieved by those expeditions have been contributed to our publications, and we are
in expectation of more. It is aso with satisfaction that | can refer to the good attendance it our evening
meetings, soirees, and reunions as evidence of the interest taken in our proceedings by the Fellows generally
and their friends.

Before proceeding to touch upon some of the advances nude in Science during the last few years, | have, as
heretofore, to inform you of the Society's condition and prospects, and of those duties under-taken by its
Council, for information as to which non-resident Fellows ook to the annual address.

The loss by death of Fellows, twenty-one in number, is but little short of last year's rate, whil ethat of
Foreign Fellows (six) istwice as great as last year. On the homo list is Sir George Back, the last, with the
exception of our former President, the venerable Sir E. Sabine, of that celebrated band of Arctic voyagers,
which during the early part of the century added so much to our renown as navigators and discoverers. Sir
George was further the companion of Franklin and Richardson in that overland journey to the American Polar
Sea, in which human endurance was tried to the uttermost compatible with human existence, asisrelated by
two of the party in that modest but thrilling narrative which will ever hold a unique place in the annals of
geographical discovery. Of our Indian explorers four have been taken away, namely, Major-General Sir
Andrew Waugh, for many years Director of the Great Trigonometrical Survey of India; and shortly afterwards
his successor, Col. Montgomerie; Dr. Oldham, for a quarter of a century the Director of the Geological Society
of India; and Dr. Thomas Thomson, my fellow-traveller in the Himalaya, whose report of explorationsin
Western Tibet contains the first connected account of the physical and natural features of that remote and
difficult country. Lieut-General Cameron survived but for one year our late Fellow, Sir Henry James, his
predecessor in the Direction of the Ordnance Survey of Great Britain. In the Rev. James Booth we have lost a
mathematician of high attainments. The Rev. W. B. Clarke, of New South Wales, was the author of many
papers on the Meteorology and Geology of the Capo of Good Hope, Australia, and the Pacific. The Rev. R.
Main, Director of the Radcliffe Observatory, was for nearly half a century an indefatigable observer. Lastly,
Earl Russell, the distinguished statesman, and the earnest advocate, whether in the Government or in
Parliament, of every measure for the promotion of scientific inquiry. He it was who, when Prime Minister in
1849, wrote to the then Earl of Rosse, President of the Society, offering to place £1,000 (now known as the
Government Grant) on the annual votes of Parliament, if the Council would undertake to apportion that sum
among scientific workers requiring aid in their researches.

Of Foreign Fellows our losses are a great Chemist in Becquerel, of Paris, whose el ection took place
upwards of forty years ago; a great Physiologist in Claude Bernard, also of Paris; the father of Mycology, and
for long the patriarch of Scandinavian Botanists, Elias Fries; amost distinguished Physicist and the recipient of
both a Rumford and Copley medal in Regnault; a veteran Anatomist in Weber; and in Secchi, of Rome, an
Astronomer of astonishing activity, the author of more than three hundred separate contributions to the science
of which he was so great an ornament.

In matters of Finance | may with satisfaction refer you to our Treasurer's Balance Sheets.

It will bein your recollection that Mr. T. J. Phillips Jodrell placed in 1874 a sum of £6,000 at the disposal
of the Society, with the view of its being devoted to the encouragement of Scientific Research by periodical
grants to investigators whom your Council might think it expedient thus to aid. Shortly after the receipt of this
munificent gift, the Government announced its intention of devoting annually for five years £4,000 to the same
object, thus anticipating the specia purpose which Mr. Jodrell had in view. Thereupon, with his consent, the



donation was temporarily funded and the proceeds applied to the general purposes of the Society until some
other scheme for its appropriation should be approved. In April last | received a further communication from
Mr. Jodrell, declaring it to be his wish and intention that, subject to any appropriation of the sum which we
might, with the approval of the Society, make during his lifetime, it should immediately on his death be
incorporated with the Donation Fund, the annual income in the meantime going to the general revenue of the
Society. Upon this subject | have now to state that since the receipt of that letter Mr. Jodrell has approved of
£1,000 of the sura being contributed to a fund presently to be mentioned.

| have aso to inform you of a cheque for £1,000 having been placed in my hands by our Fellow, Mr. James
Y oung, of Kelly, to be expended in the interests of the Society in such manner as | should approve.

Mr. De LaRue, to whose beautiful experiments | shall have occasion to refer, has presented to the Society
both the | etterpress and the exquisitely engraved facsimiles of the electric discharges described in his and Dr.
Hugo Midler's paper, recently published in our "Transactions."

Our Fellow, Dr. Bigsby, has presented seven copies of his " Thesaurus Devonico-carboniferus” for
distribution, and they have been distributed accordingly.

A very valuable addition to our Gallery of deceased Fellows has been the gift by Mr. Leonard Lyell of a
copy in marble by Theed of the bust of hisuncle the late Sir Charles Lyell, F.R.S., together with a pedestal.
Thisisthe best likeness of the late eminent geologist that has been executed, and isin every respect a
satisfactory one.

| have the gratification of announcing to you, that through the munificence of a small number of Fellows,
means have been advanced for reducing the fees to which all ordinary Fellows in future elected will be liable.
That these fees, though not higher than the most economical expenditure on the part of the Society for its
specia purposes demanded, were higher than it was expedient to maintain if any possible means for reducing
them could be obtained, was not only my own opinion but that of many Fellows. They exceed those of any
other scientific society in England or abroad; their amount has occasionally prevented men of great merit from
having their names brought forward as candidates, and they press heavily, especialy upon those who, with
limited incomes, have other scientific societies to subscribe to. Nor does it appear to me as otherwise than
regrettable that so high an honour as Fellowship of the Roya Society, the only one of the kind in England that
islimited as to the number annually elected, and selective in principle, should be attainable only at a heavy
pecuniary expenditure. It istrue that our Fellows receive annually in return publications of great value to
Science generally; but these treat of so many branches of knowledge that it is but a fraction of each that can
materially benefit the recipient, while their bulk entails an additional expenditure; and now that the individual
papers published in the "Transactions" are separately obtainable, the advantages of Fellowship are less than
they were when to obtain atreatise on his own subject a specialist had either to join the Society, or to purchase
awhole volume or alarge part of it annually.

It was not, however, till | had satisfied myself that the annual income of the Society, though not ample, was
sufficient for its ordinary purposes, that its prospects in other points of view were good, and that the
expenditure upon publication was the main, if not the sole, obstacle to a reduction of fees, that | consulted your
Treasurer on the subject of taking steps to attain this object.

My first idea was to create, by contributions of small amount, a fund the interest of which should be
allowed to accumulate; and when the income of the accumulated capital reached a sufficient amount to enable
the Society to take the step without loss of income, to reduce either the entrance fee or annual contribution; and
to which fund Mr. Y oung's gift should be regarded as the first donation.

This proposal was in so far entertained by your Council that they resolved to establish a Publication Fund,
and to place Mr. Y oung's gift to the credit thereof; and further, appointed a Committee to consider and report
upon the Statutes of the Society concerning the fees.

The movement once set on foot met with an unexpectedly enthusiastic reception, several Fellows with the
best means of forming a judgment, not only approved of it, but offered liberal aid, urging that the reduction of
fees should be the first and immediate object, and that if such a course were thought desirable, the means of
carrying it out would surely be forthcoming. On this your Treasurer prepared for my consideration a plan for
raising £10,000, the sum required for effecting any material reduction; and we resolved to ascertain by private
inquiry whether so large an amount could he obtained.

Here again our inquiries were responded to in a spirit of, | may say, unexampled liberality: in afew weeks
upwards of £8,000 was given or promised by twenty Fellows of the Society, and | need hardly add that the
remaining £2,000 was contributed very shortly afterwards.

At a subsequent meeting of the Council it was resolved:—

. 1.—That the sums referred to as the Publication Fund, as well as those received or that may be hereafter
received, for the purpose of relieving future ordinary Fellows from the Entrance Fee, and for reducing
their Annual Contribution, be formed into one fund.



. 2—That the Entrance Fee for ordinary Fellows be henceforth abolished; and that the Annual
Contribution for ordinary Fellows hereafter elected be £3 (three pounds). Also, that the income of the
Fund above-mentioned be applied, so far asis requisite, to make up the loss to the Society arising from
these remissions and reductions.

. 3.—That the account of this Fund be kept separate; and that the annual surplus of income, after providing
for the remission and reduction above recommended, be re-invested, until the income from the Fund
reaches £000. So soon as the annual income reaches this amount, any surplus of income in any year, after
providing for the remission and reduction above-mentioned, shall be available, in the first instance, in aid
of publication and for the promotion of research.

A list of subscribersto this Fund will be placed in the hands of every Fellow, with the information that it
will be kept open for future contributions, in the interests of research and of the Society's publications. | hope
that it will be largely and speedily augmented, and that it may eventually reach an amount which will provide
us with the means of accomplishing as much as s effected by the Government Fund, upon our own sole and
undivided responsibility. | must not conclude my notice of this movement without a mention of those whose
encouragement and liberality have most largely promoted it; and first of al, Mr. Spottiswoode, to whose
counsel and active co-operation throughout, its success is mainly due; Messrs. Young's and Jodrcll's
contributions have already been mentioned, they have been supported by others.—-£2,000 from Sir Joseph
Whitworth, £1,000 from Sir W. Armstrong, and £500 each from His Grace the Duke of Devonshire, Mr. De La
Rue, Mr. Spottiswoode and Mr. Eyre (jointly), Dr. Siemens, and the Earl of Derby, and £250 from Dr.
Gladstone. The balance comprises contributions of thirty-two Fellows.

| have to mention your obligationsto Dr. W. Farr for the labour he has bestowed in ascertaining those vital
and other statistics of the Society, upon an accurate knowledge of which the calculations for the reduction of
fees had to be based; and to Mr. Bramwell for constructing a table showing to what extent these changes will
affect the Society's present and future income. It may interest you to know that the contribution of ordinary
Fellows in future to be elected, is but little over that which was required of all Fellows from the very
commencement of the Society's existence till 1823, namely, 1s. per week, and that the last Fellows who paid
that sum died in 1869.

Looking back over the five years during which | have occupied this chair, | recognise advances in scientific
discovery and research at home and abroad far greater than any previous semi-decade can show. | do not here
allude to such inventions as the Telephone, Phonograph, and Microphone, wonderful as they are, and promising
immediate results of great importance to the community; nor even to those outcomes of high attainments, the
Harmonic Analyser of Sir W. Thomson, and the Bathometer and Gravitation Meter of Siemens; but to those
discoveries and advances which appeal to the seeker of knowledge for its own sake, whether as developing
principles, suggesting new fields of research, or awakening attention to hitherto unseen or unrecognised, or
unexplained phenomena of nature, and of which the Radiometer and Otheoscope of Crookes are conspicuous
examples.

In the foremost rank as regards the magnitude of the undertakings and the combination of meansto carry
them out, nothing in the history of physical science can compare with the Transit of Venus Expeditions. To
observe the Transit of Venus various nations of Europe and the United States competed as to the completeness
of the Expeditions they severally equipped. The value

The Astronomer Royal informs me that Captain Tupman, who has taken the principal sharein the
superintendence of the calculation, fixes provisionally on a mean parallax of 8"'8-155, corresponding to a
distance of 92,400,000 British miles, but that the observations would be fairly satisfied by any parallax between
8".82 and 8".88, which in distance produces a range of from 92,044,000 and 92,770,000 miles, differing by
726,000 miles, a quantity almost equal to the sun's diameter.

of the solar parallax cannot be ascertained until the results of all the Expeditions are taken into account,
when it will have an international claim to acceptance. But advances in this direction will not have ended here,
the very difficulties attending the observation of the Transit of Venus, having directed attention to the method
originally suggested by the Astronomer Royal in 1857, of obtaining the solar parallax from the diurnal parallax
of Mars at its opposition.

Mr. Gill by the skilful employment at Ascension Island of the heliometer lent by Lord Lindsay, has greatly
increased the accuracy of the method by which the necessary star comparisons with Mars are made, and thereis
every reason to believe that the results of his observations which are now in course of reduction will he very
satisfactory.

Within the last two years a remarkable addition has been made to the number of members of the solar
system by Professor Asaph Hallos discovery of the satellites of Mars; and more recently, Professor Watson has
announced his detection of planetary bodies within the orbit of Mercury, during the Solar Eclipse which was
visblein America



In 1876 Schmidt recorded an outburst of light in a star in Cignus, which showed a continuous spectrum
containing bright lines smilar to those of the remarkable star of 1866. As the star waned the continuous
spectrum and bright lines faded, all but one bright ine in the green, giving the object the spectroscopic
appearance of a small, gaseous nebula.

Great progress has been made during the last five years at Greenwich in the method of determining the
motions of the heavenly bodies by the displacement of the linesin their spectra, asfirst successfully
accomplished by Mr. Hugginsin 1868. Not only do the results obtained by the stars observed at Greenwich
agree with those of Mr. Huggins, as satisfactorily as can be expected in so delicate an investigation, but the
motions of seventeen more have been determined; while the trustworthiness of the method has been shown by
the agreement of the values for the rotation of the sun and the motions of Venus, with the known movements of
these bodies. Mr. Huggins has al so obtained photographs of the spectra of some of the brighter stars, which
give well defined linesin the violet and ultraviolet parts of the spectrum. These spectra have already shown
aterations in the lines common to them and the sun, which are of much interest.

In Solar Physics, which afford remarkable evidence of Mr. Lockyer's energetic labours in this country and
Mr. Janssen'sin France, | must mention our Foreign Member's wonderful photographs of the sun, wherein the
minutest of the constant changes in the granulations exhibited on its surface (and which vary in size from of a
second to 3 or 4 seconds) can be studied in future from hour to hour and day to day; as can aso their different
behaviour at different periods of the occurrence of sun-spots.

Before dismissing this fruitful field of research, | must allude to Mr. Lockyer's discovery of carbon in the
sun; and to his announced but not yet published observations on the changes and modifications of spectra under
different conditions, some of which he even regards as indicating the breaking up of the atoms of bodies
hitherto regarded as elementary.

Some important investigations on the Electric Discharge have been communicated to the Society by
Messrs. De La Hue and Milller, and by Mr. Spottiswoode. These, prosecuted by different means, tend to limit
the possible causes of the stratification observed in discharges through vacuum tubes. They also point to the
conclusion that this phenomenon isin a great measure due to motions among the molecules of the residual gas,
which themselves become vehicles for the transmission of Electricity through the tube. It iswell known that
gases at atmospheric pressure offer great resistance to the passage of Electricity; and that this resistance
diminishes (to a certain limit, different for different gases) with the pressure. And the researches in question
appear to show that the discharge, manifestly disruptive at the higher pressures, isreally also disruptive even at
pressures when stratification takes place. The period of these discontinuous discharges has not yet been the
subject of measurement, but it must, in any case, be extremely rapid.

The remarkabl e experiments which have resulted in the liquefaction of the gases hitherto regarded as
permanent will be noticed presently when | deliver to their authors the medals they so richly deserve.

Under the auspices of the Elder Brethren of the Trinity House, and as their scientific adviser, Professor
Tyndall has conducted an investigation on the acoustic properties of the atmosphere. The instruments employed
included steam whistles, trumpets, steam syrens, and guns. The propagation of sound through fog was proved
to depend not upon the suspended agqueous particles, but upon the condition of the sustaining air. And as air of
great homogeneity is the usual associate of fog, such a medium is often astonishingly transparent to sound.
Hail, rain, snow, and ordinary misty weather, were also proved to offer no sensible obstruction to the passage of
sound. Every phenomenon observed upon the largo scale was afterwards reproduced experimentally. Clouds,
fumes, and artificial showers of rain, hail, and snow were proved quite ineffectual to stop the sound, so long as
the air was homogeneous, while the introduction of a couple of burnersinto a space filled with acoustically
transparent air soon rendered it impervious to the waves of sound. Aslong as the continuity of the air in their
interstices was preserved, the sound-waves passed freely through silk, flannel, green baize, even through
masses of hard felt half an inch in thickness, the same sound-waves being intercepted by goldbeater's skin. A
cambric handkerchief which, when dry, offered no impediment to their passage, when dipped into water
became an impassabl e barrier to the sound-waves.

Echoes of extraordinary intensity were sent back from non-homogeneous transparent air; while similar
echoes were afterwards obtained from the air of the laboratory, rendered non-homogeneous by artificial means.
Detached masses of non-homogeneous air often drift through the atmosphere, as clouds pass over the face of
the sky. This has been proved by the fluctuations observed with bells having their clappers adjusted
mechanically, so asto give auniform stroke. The fluctuations occur only on certain days; they occur when care
has been taken to perfectly damp the bell between every two sue- ceeding strokes; and they also occur when the
direction of the sound is at right angles to that of the wind. Numerous observations were also made on the
influence of the wind, the results obtained by previous observers being thereby confirmed. From his own
observations, as well as from the antecedent ones of Mr. Alexander Beazeley and Professor Osborne Reynolds,
Professor Tyndall concludes that the explanation of this phenomenon given by Professor Stokes is the true one.



Turning now to biological branches of Science, | find that the discoveries and researches of the past five
years in this department also are far in advance of those of any previous period of equal length. The
"Challenger" Expedition was, in point of the magnitude of the undertaking and completeness of its equipment,
therival of that for observing the Transit of Venus. Its general results, asfar as hitherto made known, have been
dwelt upon in my previous addresses, and the publication of them in detail isbeing rapidly pushed forward.
Some very important papers by Mr. Moseley on the Coral's collected on the voyage have indeed been published
inour "Transactions" with admirable illustrations by himself

To the Botanist and Geologist no subject has a greater interest than that of the conditions under which the
successive Floras, which inhabited the polar area, existed and were successively dispersed over lower latitudes
previous to their extinction, some in toto and over the whole globe, while others, though extinct in the regions
where they once flourished, exist now only in lower latitudes under identical or under representative forms. It is
only during the last few years that, thanks to the labours of those engaged in systematic Botany in tracing
accurately the directions of migrations of existing genera and species, and in determining the affinities of the
extinct ones, and of Palaeontologistsin referring the latter to their respective geological horizons, that any
material advance has been made towards a knowledge of the origin and distribution of earlier and later Floras. |
cannot better illustrate the condition of thisinquiry than by calling your attention to two publications on the
subject, which have appeared within the last few months.

As a contribution to the principles of Geographical Botany, Count Gaston de Saporta's essay, entitled
"L'Ancienne Vegetation Polaire" (which appeared in the "Comptes Rendus" of the French International
Geographical Congress) is avery suggestive one, and having regard especially to its author's eminence as a
geologist and paleontologist, is sure to command attentive study. Although it may be argued that neither is solar
nor terrestrial physics, nor Geology, nor Palaeontology in a sufficiently advanced condition to warrant the
acceptation as fully established truths of all the conclusions therein advanced, still the array of facts adduced in
evidence of these conclusionsis very im- posing, while the ability and adroitness with which they are brought
to bear on the subject are almost worthy of the great French genius whose speculations form the starting-point
of the theory, which isthat life appeared first in the northern circumpolar area of the globe, and that this was the
birthplace of the first and of all subsequent Floras.

| should premise that Count Saporta professedly bases his specul ations upon the labours of his friend,
Professor Heer, whose reasonings and speculations he ever puts forward with generous appreciation, while
differing from him wholly on the subject of evolution, of which he is an uncompromising supporter; Professor
Heer holding to the doctrine of the sporadic creation of species.

In his"Epoques de la Nature "Buffon argues that the cooling of the globe, having been a gradual process,
the polar regions must have been the first in which the heat was sufficiently moderate for life to appear upon it;
that other regions being as yet too hot to give origin to organised beings, along period must have elapsed,
during which the northern regions, being no longer incandescent, as they and all others originally were, must
have had the same temperature as the tropical regions now possess.

Starting from this thesis, Count Saporta proceeds to assume that the termination of the Azoic period
coincided with a cooling of the water to the point at which the coagulation of albumen does not take place; and
that then organic life appeared, not in contact with the atmosphere, but in the water itself. Not only does he
regard life as originating, if not at the North Pole, at least near to it, but he holds that for along period life was
active and reproductive only there. In evidence of this he cites various geological facts, as that the older, and at
the same time the richest, fosilliferous beds are found in the cool latitudes of the North, namely in lats. 50° to
60°, and beyond them. It isin the North, he says, that Silurian formations occur, and though they extend as far
south as lat. 35° N. in Spain and America, the most characteristic beds are found in Bohemia, England,
Scandinavia, and the United States. The Laurentian rocks again, he says, reach their highest development in
Canada, and Palaeozoic rocks cover a considerable polar area north of the American great 1akes, and appear in
the coasts of Baffin's Bay, and in parts of Greenland and Spitzbergen. It is the same with the Upper Devonian
and marine carboniferous beds preceding the coal formations; these extend to 76° N. in the polar islands and in
Greenland, and to 79° N. in Spitzbergen, and he adds that M. d'Archiac has long ago remarked that, though so
continuous to the northward, the coal -beds become exceptional to the southward of 35° N. Hence Count
Saporta concludes that the climatic conditions favourable to the formation of coal were not everywhere
prevalent on the globe, for that while the southern limit of this forma- tion maybe approximately drawn, its
northern must have extended to the Pole itself.

| pass over Saporta's speculations regarding the initial conditions of terrestrial life, which followed upon the
emergence of the earlier stratified rocks from the Polar Ocean, and proceed to his discussion of the climate of
the carboniferous epoch as indicated by the characters of its vegetation, and of the conditions under which alone
he conceives this can have flourished in latitudes now continuously deprived of solar light throughout many
months of the year. In the first place, he accepts Heer's conclusions (founded on the presence of atree-fernin



the coal measures specifically similar to an existing tropical one), that the climate was warm, moist, and
equabo, and continuously so over the whole globe, without distinction of latitude. This leads him to ask
whether, when the polar regions were iniabited by the same species as Europe itself, they could have been
exposed to conditions which turned their summersinto aday of many nonths' duration, and their wintersinto a
night of proportional length?

A temperature so equable throughout the year asto favour arich growth of Cryptogamic plants, appears, he
says, to be at first sight incompatible with such alternating conditions as a winter of one long night and a
summer of one long day; but equability, even in high latitudes, may be produced by the effect of fogs due to
southerly warm oceanic currents, such as bathe the Orkneys and even Bear Island (in lat. 75° N.), and render
their summers cool and winters mild. To the direct effects of these he would add the action of such fogsin
obstructing terrestrial radiation, and hence preventing he evil effects which its cold would otherwise induce;
and he would further efface the existing conditions of along winter darkness by the hypothesis that the solar
light was not, during the formation of the coal, distributed over the globe asit now is, but was far more
diffusive, the solar body not having yet arrived at its present state of condensation.

That the polar area was the centre of origination for the successive phases of vegetation that have appeared
in the globe is evidenced, under Count Saporta's view, by the fact that all formations, Carboniferous, Jurassic,
Cretaceous, and Tertiary, are alike abundantly represented in the rocks of that area, and that, in each case, their
constitutents closely resemble that of much lower latitudes. The first indications of the climate cooling in these
regionsis afforded by Coniferog which appear in the polar lower Cretaceous formations. These are followed by
the first appearance of Dicotyledons with deciduous leaves, which again marks the period when the summer
and winter season first became strongly contrasted. The introduction of these (deciduous-leaved trees) he
regards as the greatest revolution in vegetation that the world has seen; and he conceives that once evolved they
increased, both in multiplicity and in diversity of form, with great rapidity, and not in one spot only, and
continued to do so down to the present time.

Lastly, the advent of the Miocene period, in the polar area, was accompanied with the production of a
profusion of genera, the majority of which have existing representatives which must now be sought in alatitude
40° farther south, and to which they were driven by the advent and advance of the glacial cold; and here Count
Saporta's conclusions accord with those of Professor A. Gray, who first showed, now twenty years ago, that the
representatives of the elements of the United States Flora previously inhabited high northern latitudes, from
which they were driven south during the Glacia period.

Perhaps the most novel ideain Count Saporta's Essay isthat of the diffused sunlight which (with a densely
clouded atmosphere), the author assumes to have been operative in reducing the contrast between the polar
summers and winters. If it be accepted it at once disposes of the difficulty of admitting that evergreen trees
survived along polar winter of total darkness, and a summer of constant stimulation by bright sunlight; and if,
further, it isadmitted that it isto internal heat we may ascribe the tropical aspect of the former vegetation of the
polar region, then there is no necessity for assuming that the solar system at those periods was in awarmer area
of stellar space, or that the position of the poles was altered, to account for the high temperature of Pre-Glacial
timesin high northern latitudes; or, lastly, that the main features of the great continents and oceans were very
different in early geological times from what they now are. Count Saporta's views in certain points coincide
with those of Professor Le Conte of California, who holds that the uniformity of climates during earlier
conditions of the globe is not explicable by changes in the position of the poles, but is attributable to a higher
temperature of the whole globe, whether due to external or internal causes, to the great amount of carbonic acid
and water in the atmosphere, which would shut in and accumulate the sun's heat, according to the principles
discovered by Tyndall and applied by Sterry Hunt in explanations of geological times. Le Conte, however,
admits the possibility of the earth's having occupied a warmer position in stellar space, of its having exhibited a
more uniform distribution of surface temperature, and a different distribution of land and water.

Professor Jos. Le Conte, in "Nature," October 24, 1878, p. 668.

Before Count Saporta's Essay had reached this country

Count Saporta's Essay was presented to the International Congress of Geographical Science which metin
Parisin 1875, and was not received by metill the autumn of 1878, though it bears the date 1877 on the title
page.
another contribution to the subject of the origin of existing Floras had been communicated to our own
Geographical Society, by Mr. Thiselton Dyer, in aLecture on "Plant Distribution as afield for Geographical
Research." Mr. Thiselton Dyer's order of proceedure isthe reverse of Count Saporta's, and his method entirely
different. Hefirst gives avery clear outline of the distribution of the principal existing Floras of the continents
and islands of the globe, their composition, and their relations to one another, and to those of previous
geological epochs. He then discusses the views of botanists respecting their origin and distinctive characters,
and availing himself of such of their hypotheses as he thinks tenable, correlates these with those of



pal aeontol ogists, and arrives at the conclusion "That the northern hemisphere has always played the most
important part in the evolution and distribution of new vegetable types, or in other words, that a greater number
of plants has migrated from north to south than in the reverse direction, and that all the great assemblages of
plants which we call Floras, seem to admit of being traced back at some timein their history to the northern
hemisphere." This amount of accordance between the results of naturalists working wholly independently, from
entirely different stand-points, and employing almost opposite methods, cannot but be considered as very
satisfactory. | will conclude by observing that there is a certain analogy between two very salient points which
are well brought out by these authors respectively. Count Saporta, looking to the past, makesit appear that the
fact of the several Floras which have flourished on the globe being successively both more localised and more
specialised, isthe natural result of conditionsto which it is assumed our globe has been successively subjected.
Mr. Dyer, looking to the present, makes it appear that the several Floras now existing on the globe are, in point
of affinity and specialisation, the natural results of the conditions to which they must have been subjected
during recent geological time on continents and islands with the configuration of those of our globe.

The modern devel opment of botanical science, being that which occupies my own attention, is naturally
that on which | might feel especially inclined to dwell; and | should so far have the excuse that there s,
perhaps, no branch of research with the early progress of which this Society is more intimately connected.

One of our earliest Secretaries, Robert Hooke, two centuries ago, laboured long and successfully in the
improvement of the microscope as an implement of investigation. He was one of the first to reap the harvest of
discovery in the new fields of knowledge to which it was the key, and if the results which he attained have
rather the air of spoils gathered hither and thither in atreasury, the very fulness of which was embarrassing, we
must remember that we date the starting point of modern histology from the account given by Hooke in his
"Micrographia" (1667) of the structure of cork, which had attracted his interest from the singularity of its
physical properties. Hooke demonstrated its cellular structure, and by an interesting coincidence be was one of
thefirst to investigate, at the request, indeed, of the founder of the Society, Charles 11, the movements of the
sensitive plant Mimosa pudica—one of aclass of phenomena which is still occupying the attention of more
than one of our Fellows. In attributing the loss of turgescence, which is the cause of the collapse of the petiole
and subordinate portions of the compound leaf which it supports, to the escape of a subtle humour, he to some
extent foreshadowed the modern view which attributes the collapse of the cells to the escape of water by some
mechanism far from clearly understood—whether from the cell-cavities, or from the cell-walls into the
intercellular spaces.

Hooke having shown the way, Nehemiah Grew, who was also Secretary of the Royal Society, and Marcello
Malpighi, Professor of Medicine in the University of Bologna, were not slow to follow it. AlImost
simultaneously (1671-3) the researches of these two indefatigable students were presented to the Royal Society,
and the publication of two editions of Malpighi's works in London proves how entirely this country was at that
time regarded as the head quarters of this branch of scientific inquiry. We owe to them the generalisation of the
cellular structure, which Hooke had ascertained in cork, for all other vegetable tissues. They described also
accurately a host of microscopic structures then made known for the first time. Thus, to give one example,
Grew figured and described in several different plants the stomata of the epidermis.—" Passports,” as he writes,
"either for the better avolation of superfluous sap, or the admission of air."

With the exception of Leeuwenhoek no observer attempted to make any substantial addition to the labours
of Grew and Malpighi for more than a century and a half, and however remarkable is the impulse which he
gave to morphological studies, the view of Caspar Wolff in the middle of the 18th century (1759), in regarding
cells as the result of the action of an organizing power upon a matrix, and not as themselves influencing
organization, were adverse to the progress of histology. It isfrom Schleiden (1838) who described the cell as
the true unit of vegetable structure, and Schwann who extended this view to all organisms whether plants or
animals, and gave its modern basis to biology by reasserting the unity of organization throughout animated
nature, that we must date the modern achievements of histological science. Seldom, perhaps, in the history of
science has any one man been allowed to see so magnificent a development of his ideas in the space of hisown
lifetime as has slowly grown up before the eyes of the venerable Schwann, and it was, therefore, with peculiar
pleasure that a letter of congratulation was entrusted by your Officers to one of our Fellows on behalf of this
Society on the recent occasion of the celebration of the 40th anniversary of Schwann's entry into the
professorate:

If we call up in our mind's eye some vegetabl e organism and briefly reflect on its construction, we see that
we may fix on three great stepsin the analysis of its structure, the organic, the microscopic, and the molecular,
and, although not in the same order, each of the three last centuriesisidentified with one of these. In the 17th
century Grew achieved the microscopic analysis of plant tissuesinto their constituent cells; in the 18th, Caspar
Wolff effected the organic analysis (independently but long subsequently expounded by the poet Goethe) of
plant structuresinto stem and leaf. It remained for Nageli in the present century to first lift the veil from the



mysterious processes of plant growth, and by his memorable theory of the molecular constitution of the
starch-grain and cell-wall, and their growth by intussusception (1858), to bring alarge class of vital phenomena
within the limits of physical interpretation. Strasburger has lately (1876) followed Sachsin extending Négeli's
views to the constitution of protoplasm itself, and there is now reason to believe that the ultimate structure of
plants consists universally of solid molecules (not however identical with chemical molecules) surrounded with
areas of water which may be extended or diminished. While the molecules of all the inert parts of plants
(starch-grains, cell-wall, &c.) are on optical grounds believed by most physiologists to have a definite
crystalline character, no such conclusion can be arrived at with respect to the molecules of protoplasm. In these
molecul es the characteristic properties of the protoplasm reside, and are more marked in the aggregate mass in
proportion to its denseness, and thisis due to the close approximation of the molecules and the tenuity of their
watery envelopes. The more voluminous the envel opes, the more the properties of protoplasm merge in those of
all other fluids.

It is, however, to the study of the nuclei of cells that attention has been recently paid with the most
interesting results. These well-known structures, first observed by Ferdinand Bauer at the beginning of the
century (1802), wore only accurately described thirty years later by Robert Brown (1833). Up to the present
time their function has been extremely obscure. The beautiful investigations of Strasburger (1875) have led him
to the conclusion that the nucleus is the seat of a central force which has akind of polarising influence upon the
protoplasm molecules, causing them to arrange themselves in lines radiating outwards. Cell-division he regards
as primarily caused by the nucleus becoming bipolar, and the so-called caryoalitic figures first described by
Auerbach, exhibit the same arrangement of the protoplasm molecules in connecting curves as in the case of
iron-filings about the two poles of abar-magnet. The two new centres mutually retire, and each influencing its
own tract of protoplasm, the cell-division isthereby ultimately effected. Thisis but a brief account of processes
which are greatly complicated in actual detail, and of which it must be remarked that while the interest and
beauty of the researches are beyond question, caution must be exercised in accepting the mechanical
speculations by which Strasburger attempts to explain them. He has himself shown that cell-division presents
the same phenomenain the animal kingdom; a result which has been confirmed by numerous observers,
amongst whom | may content myself with mentioning one of our own Society, Mr. F. Balfour. Strasburger
further points out that this affords an argument for the community of descent in animal and vegetable cells; he
regards free cell-division as derivable from ordinary cell-division by the suppression of certain stages.

Turning now to the discoveries made during the last five yearsin Physiological Botany, we find that no one
has advanced this subject so greatly as Mr. Darwin. In 1875 was published his work on Insectivorous Plants, in
which he ascertained the fact that a number of species having elaborate structures adapted for the capture of
insects, utilized the nitrogenous matter which these contain as food. The most important principle established in
the course of these researches was, that such plants as Drosera, Dionas, Pinguecula, secrete a digestive fluid,
which has led through Gorup Bezanez's investigations on the ferment in germinating seeds, to a recognition of
the active agency of fermentsin the transmission of food-material, which marks a great advance in our
knowledge of the general Physiology of Nutrition.

The extreme sensitiveness of the glands of Drosera to mechanical and chemical stimulus (especially to
phosphate of ammonia), the directive power of its tentacles, depending upon the accurate transmission of motor
impulses, and the "reflex" excitation of secretion in the glands, were all discoveries of the most suggestive
nature in connexion with the subject of the irritability and movements of plants. The phenomenon of the
aggregation of the protoplasmic cell-contents in the tentacles of Drosera is adiscovery of a highly remarkable
nature, though not yet thoroughly understood. Lastly, Mr. Prank Darwin, following his father's footsteps, as it
were crowned the edifice by showing to what an extent insectivorous plants do profit by nitrogenous matter
supplied to their leaves.

In close relation to these researches are those, also by Mr. Darwin, on the structure and functions of the
bladder of Utricularia, which he has shown to have the power of absorbing decaying animal matter; and those
of Mr. Frank Darwin on contractile filaments of extraordinary tenuity attached to the glands on the inner
surface of the cups formed by the connate bases of the leaves of the Teasel, which filaments exhibit motions
suggesting a protoplasmic origin. It isto be hoped that their discoverer will pursue his investigations into these
curious bodies, whose origin and real nature in relation to the plant and its functions are involved in obscurity.

The subject of the cross-fertilization of plants, which though along known phenomenon, first become a
fruitful scientific study in Mr. Darwin's now classical work "On the various contrivances by which Orchids are
fertilized," has within the last few years made rapid advance under its author's hand. The extreme importance of
avoiding self-fertilization might indeed be inferred from the prevalence in flowers of elaborate contrivances for
preventing it; but it remained to be shown that direct benefit attended cross-fertilization, and this has now been
proved by an elaborate series of experiments, the results of which are not only that both increased fertility or
greater vigour of constitution attend cross-fertilization, but that the opposite effects attend self-fertilization. In



the course of these experiments it became evident that the good effects of the cross do not depend on the mere
fact of the parents being different individuals, for when these were grown together and under the same
conditions, no advantage was gained by the progeny; but when grown under different conditions a manifest
advantage was gained. Asinstances, if plants of |pomasa and Mimulus, which had been self-fertilized for seven
previous generations, were kept together and then intercrossed, their offspring did not profit in the least;
whereas, when the parent plants were grown under different conditions, a remarkably vigorous offspring was
obtained.

Mr. Darwin'slast work, "On the different forms of Flowers,” though professedly areprint of his paper on
dimorphic plants, published by the Linnasan Society, contains many additions and new matter of great
importance concerning the behaviour of polygamous plants, and on Cleistogamic flowers. Among other points
of great interest is the establishment of very close anal ogies between the phenomena attending the illegitimate
union of trimorphic plants, and the results of crosses between distinct species, the sterile offspring of the
crosses of the same species exhibiting the closest resemblance to the sterile hybrids obtained by crossing
distinct species; while awhole series of generalizations, founded on the results of the one series of experiments,
are closely paralleled by those founded on the other. The bearing of this analogy on the origin of speciesis
obviously important.

Besides these investigations, Mr. Darwin has produced within the last five years second editions of his
volume on the Fertilization of Orchids, and on the Habits and Movements of Climbing Plants; as also of his
early works on Coral Reefs, and Geological Observationsin South America; all of them abounding in new
matter.

Of special interest to myself, as having been conducted in the Jodrell Laboratory at Kew, are Dr. Burdon
Sanderson's investigations on the exceptional property possessed by the leaves and other organs of some plants
which exhibit definite movements in response to mechanical, chemical, or electric stimuli. In 1873, Dr.
Sanderson showed us in this meeting room, that the closing of the laminaeof the leaf of Dionoa is preceded by
apreliminary state of excitement, and is attended with a change in the electric conditions of the leaf; and this so
closely resembled the change which attends the excitation of the excitable tissues of animals, that he did not
hesitate to identify the two phenomena.

This remarkabl e discovery immediately directed the attention of two German observers to the
el ectromotive properties of plants, one, Dr. Kunkel, in the Laboratory of Professor Sachs; the other Professor
Munk, in that of the University of Berlin.

Professor Munk, whose researches are of much the greater scope and importance, took as his point of
departure Dr. Burdon Sanderson's discovery. The leading conclusion to which he arrived was, that in Dionosa
each of the oblong cells of the parenchyma is endowed with el ectromotive properties, which correspond with
those of the "muscle-cylinder" of animals; with this exception, that whereas in the muscle-cylinder the ends are
negative to the central zone, in the vegetable cell they are positive; and he endeavours to prove, that according
to thistheory, all the complicated el ectromotive phenomena which had been observed, could be shown to be
attributable to the peculiar arrangement of the leaf-cells.

During the last two summers Dr. Burdon Sanderson has been engaged in endeavouring to discover the true
relations which subsist between the electrical disturbance, followed by the shutting of the |eaf-valves of
Dionoa and the latent change of protoplasm which precedes this operation. He has found that though the
mechanism of the change of form of the excitable parenchyma which causes the contraction is entirely different
from that of muscular contraction, yet that the correspondence between the exciting process in the animal
tissues, and what represents thisin plant tissues appears to be more complete the more carefully the comparison
is made; and that whether the stimulus be mechanical, thermal, or electrical, its effects correspond in each case.
Again, the excitation is propagated from the point of excitation to distant pointsin the order of their
remoteness, and the degree to which the structure is excited depends upon its temperature. Notwithstanding,
however, the striking anal ogies between the electrical properties of the cells of Dionosa and of
muscle-cylinders, Dr. Burdon Sanderson is wholly unable to admit with Professor Munk that these structures
are in this respect comparable.

In Morphological Botany attention has been especially directed of late to the complete life-history of the
lower order of Cryptogams, since thisis seen to be more and more an indispensable preliminary to any attempt
at their correct classification.

The remarkable theory of Schwendener, now ten years old, astonished botanists by boldly sweeping away
the claims to autonomous recognition of awhole group of highly characteristic organisms—the Lichens—and
by affirming that these consist of ascomycetal fungi united in acommensal existence with Algee The
controversial literature and renewed investigations which this theory has given rise to are now very
considerable. But the advocates of the Schwendenerian view have gradually won their ground, and the success
which has attended the experiments of Stahl in taking up the challenge of Schwendener's opponents and



manufacturing such lichens as Endocarpon and Thelidium, by the juxtaposition of the appropriate Algseand
Fungi, may almost be regarded as deciding the question. Sachs, in the last edition of his Lehrbuch, has carried
out completely the principle of classification of Alga?, first suggested by Cohn, and has proposed one for the
remaining Thallophytes, which disregards their division into Fungi and Alga;. He looks upon the former as
standing in the same relation to the latter as the so-called Saprophytes (e.g. Neottia) do to ordinary green
flowering-plants.

Thisview has especial interest with regard to the minute organisms known as Bacteria, a knowledge of the
life-history of which is of the greatest importance, having regard to the changes which they effect in all lifeless
and, probably, in al living matter prone to decomposition. This affords a morphological argument (as far as it
goes) against the doctrine of Spontaneous Generation, since it seems extremely probable that just as yeast may
be a degraded form of some higher fungus, Bacteria may be degraded alies of the Oscillatoricewhich have
adopted a purely sapropliytal mode of existence.

Y our "Proceedings’ for the present year contain several important contributions to our knowledge of the
lowest forms of life. The Bev. W. H. Dallinger, continuing those researches which his skill in using the highest
microscopic powers and his ingenuity in devising experimental methods have rendered so fruitful, has adduced
evidence which seems to leave no doubt that the spores or germs of the monad which he has described differ in
aremarkable manner from the young or adult monads in their power of resisting heated fluids. The young and
adult monads, in fact, were always killed by five minutes' exposure to atemperature of 142° F. (61° C.), while
the spores germinated after being subjected to a temperature of ten degrees above the boiling point of water
(222° F.).

Two years ago, Cohn and Koch observed the development of spores within the rods of Bacillus subtilis and
B. anthracis. These observations have been confirmed, with important additions, in these two species by Mr.
Ewart, and have been extended to the Bacillus of the infectious pneumo-enteritis of the pig, by Dr. Klein; and
to Spirillum by Messrs. Geddes and Ewart; and thus a very important step has been made towards the
completion of our knowledge of the life-history of these minute but important organisms. Dr. Klein has shown
that the infectious pneumoenteritis, or typhoid fever of the pig, is, like splenic fever, due to a Bacillus. Having
succeeded in cultivating this Bacillus in such a manner asto raise crops free from all other organisms, Dr. Klein
inoculated healthy pigs with the fluid containing the Bacilli, and found that the disease in due time arose and
followed its ordinary course. It is now therefore, distinctly proved that two diseases of the higher animals,
namely, "splenic fever" and "infectious pneumoenteritis," are generated by a contagium vivum.

Finally, Messrs. Downes and Blunt have commenced an enquiry into the influence of light upon Bacteria
and other Fungi, which promisesto yield results of great interest, the general tendency of these investigations
leaning towards the conclusion that exposure to strong solar light checks and even arrests the development of
such organisms.

The practical utility of investigations relating to Bacillus organisms as affording to the pathologist a
valuable means of associating by community of origin various diseases of apparently different character, is
exemplified in the "Loodiana fever," which has been so fatal to horses in the East. The dried blood of horses
that had died of this disease in India has been recently sent to the Brown Institution, and from seeds therein
contained a crop of Bacillus anthracis has been grown, which justified its distant pathological origin by
reproducing the disease in other animals. Other equally interesting experiments have been made at the same
Institution, showing that the "grains" which are so largely used as food for cattle, afford a soil which is
peculiarly favourable for the development and growth of the spore filaments of Bacillus; and that by such
"grains' when inspected, the anthrax fever can be produced at will, under conditions so simple that they must
often arise accidentally. The bearing of thisfact on arecent instance in which anthrax suddenly broke out in a
previously uninfected district, destroying alarge number of animals, all of which had been fed with grains
obtained from a particular brewery, need scarcely be indicated.

In Systematic Botany, which in anation like ours, ever extending its dominions and exploring unknown
regions of the globe, must always absorb a large share of the energies of its phytologists, | can but allude to two
works of great magnitude and importance.

Of these, thefirst isthe "Flora Australiensis’ of Bentham, completed only ayear ago; a work which has
well been called unique in botanical literature, whether for the vast area whose vegetation it embraces (the
largest hitherto successfully dealt with), or for the masterly manner in which the details of the structure and
affinities of upwards of 8,000 species have been elaborated. Its value in reference to all future researches
regarding the geographical distribution of plants in the southern hemisphere, and the evolution therein of
generic and specific types, cannot be over estimated.

The other great work isthe "FloraBrazilicnsis," commenced by our late Foreign Fellow, von Martins, and
now ably carried on by Eichler, of Berlin, assisted by coadjutors (among whom are most of our leading
systematists) under the liberal auspices of His Mgjesty the Emperor of Brazil. When completed, this gigantic



undertaking will have embraced, in a systematic form, the vegetation of the richest botanical region of the
globe.

Having now endeavoured to recall to you some of the great advances in Science made during the last few
years, it remains for me, after the distribution of the Medals awarded by your Council, to retire from the
Presidency in which | have so long experienced the generous support of your Officers and yourselves. This
support, for which | tender you my hearty thanks, together with my sense of the trust and dignity of the office,
and the interest attached to its duties, make my resignation of it amore difficult step than | had anticipated. My
reasons are, however, strong. They are the pressure of official duties at Kew, annually increasing in amount and
responsibility, together with the engagements | am under to compl ete scientific works, undertaken jointly with
other botanists, before you raised me to the Presidency; and the fact that indefinite postponement delays the
publication of the labours of my coadjutors. | am also influenced by the consideration that, though wholly
opposed to the view that the term of the Presidency of the Royal Society should be either short or definitely
limited, this term should not be very long; and that, considering the special nature of my own scientific studies,
it should, in my case, on this as well as on other grounds, be briefer than might otherwise be desirable. Cogent
as these reasons are, they might not have been paramount, were it not that we have among us, one
pre-eminently fitted to be your President by scientific attainments, by personal qualifications, and by intimate
knowledge of the Society's affairs; and by calling upon whom to fill the proud position which | have occupied,
you are also recognising the great services he has rendered to the Society asits Treasurer for eight years, and its
ofttimes munificent benefactor.

The Copley Medal has been awarded to Jean Baptiste Boussingault for his long-continued and important
researches and discoveriesin agricultural chemistry.

The researches of Boussingault have extended over nearly half a century, and it might be difficult to find an
investigator whose results relating to a great variety of subjects have in respect of accuracy and trustworthiness
better stood the test of time.

The lucid simplicity with which his writings narrate well-established and well-arranged facts, is not less
remarkable than the judicial caution with which he has abstained from expressing opinions upon questions
beyond the reach of decisive evidence.

His experimental results and the conclusions which he has drawn from them have been deservedly trusted
by other workersin the same field, and have safely guided them in their labours. Their incontestable excellence
has prevented them from becoming subjects of animated discussion, and thus arousing as much attention and
interest in the outer world as has sometimes been aroused by hasty experiments and daring generalizations.

| cannot attempt within the limits of this address to give an account of hisinvestigations, and | should
probably weary you were | even to enumerate them, relating as they do to a vast variety of phenomena; but |
may point out that lying as most of them do in the domain of agricultural chemistry, they have involved
difficulties of no common order. Boussingault is not only an excellent chemical analyst and experimentalist, but
at the same time amodel farmer.

His numerous determinations of the nitrogen, carbon, and hydrogen in crops and in the manures supplied to
them, have proved him to be skilled not only in selecting and applying the best known methods of analysis, but
even in improving and perfecting them.

His determinations of the proportions of those valuable constituents of manures which can be assimilated
by various crops, have involved an intimate acquai ntance with the conditions which experience has proved to
be most favourable to the cultivation of the various crops.

His numerous and varied experiments on the feeding of animals, showing the proportions between the
nitrogenized and fatty or amylaceous constituents supplied in the food and those assimilated or formed by the
animal organism, while tracing the distribution of the remainder between the pulmonary and other excretions,
have had most important physiological aswell as practical bearings.

In al hisinvestigations we see proofs that while accurately and critically acquainted with the discoveries
and opinions of other workers and thinkers in his own particular domain of science, he has been able to devise
and carry out simple and crucial forms of experiment well calculated to decide the truth.

A remarkable instance of thisis afforded by those truly masterly experiments by which he proved that all
the nitrogen found in the organism of plants can be traced to compounds of that element which had been
supplied to them; and accordingly that there are no grounds for believing that plants can assimilate the free
nitrogen of the air.

By awarding to Boussingault the Copley Medal, we place his name in the honoured list of those who, in
modern times, have rendered the highest services to the advancement of natural knowledge.

A Royal Medal has been awarded to Mr. John Allan Broun for his investigations during thirty-five yearsin
magnetism and meteorology, and for hisimproved methods of observation.

When the labours of Gauss had given an impetus to the study of terrestrial magnetism by rendering



precision possible, Observatories devoted to this branch of research, in conjunction with meteorology, began to
risein various places. The late General Sir T. M. Brisbane erected one at Makerstown, in Scotland, and placed
it under the direction of Mr. Broun, who remained in charge of it from 1842 to 1850. His observations and their
results, have been commended by magneticians and meteorologists, for the skill employed in the devel opment
of new methods of reduction and investigation.

In 1851 Mr. Broun went to Indiato organize and take charge of a similar Observatory established at
Trevandrum by His Highness the late Rgjah of Travancore. Here he remained for thirteen years, accumulating
results of very great value, the first instalment of which, consisting of a volume on the magnetic declination,
was published some years ago. Magneticians ook eagerly towards the completion of this publication when the
means necessary for the purpose shall have been furnished to Mr. Broun.

While in India he established an Observatory on a mountain peak 6,000 feet above the sea, and fitted it up
with avery complete assortment of scientific instruments. This was an undertaking of avery arduous nature,
effected in awild country, and presenting great difficulties in the erection of instruments and obtaining trained
observers.

Shortly after the commencement of magnetic observatories, Mr. Broun indicated the insufficiencies of the
methods then in use for determining coefficients and correcting observations, and he devised new methods for
these ends, the principal of which have been generally adopted.

Thisis not the place in which to give a complete catalogue of Mr. Broun's researches in magnetism and
meteorology, extending as they do over a period of thirty-five years, but | may indicate those of his results that
are of the greatest importance. Among them are the establishment of the annual laws of magnetic horizontal
force, exhibiting maxima at the solstices and minima at the equinoxes. Mr. Broun was also the first to givein a
complete form the laws of change of the solar-diurnal variation of magnetic declination near the equator,
showing the extinction of the mean movement near the equinox. His researches on the lunar-diurnal variation of
magnetic declination are of very great interest. Besides being an independent discoverer of the existence of this
variation, he showed that near the equator its law in December was the opposite of that in June. He found, too,
that the lunar-diurnal variation was in December sometimes greater than the solar-diurnal variation—that the
lunar action was reversed at sunrise, and that it was much greater during the day than during the night, whether
the moon was above or below the horizon. Finally, he found that the lunar-diurnal law changed (like the
solar-diurnal law at the equator) near the equinoxes, so that, as a consequence, the laws for the southern and
northern hemispheres were of opposite natures.

Another and very remarkable fact discovered by Sir. Broun was that the variations from day to day of the
earth's daily mean horizontal force were nearly the same all the world over. He found certain oscillationsin
these daily means which were due to the moon's revolution, and others having a period of twenty-six days, the
latter he considered as due to the sun's rotation. It results from these investigations that the observed variations
of the earth's daily mean horizontal force have been represented with considerable accuracy in all their more
marked features, by the combination of the means calculated for these different solar and lunar periods. During
the discussion of these periods, Mr. Broun found that the great magnetic disturbances were apparently due to
actions proceeding from particular points or meridians of the sun—a fact this (if verified) of very great
importance.

In meteorology he has shown the apparent simultaneity of thei changes of daily mean barometric pressure
over agreat part of the globe, and he has likewise discovered a barometric period of twenty-six days nearly. He
was a so the first to commence and carry out, during several years, a systematic series of observations of the
motions of clouds at different heights in the atmosphere; and, lastly, he has found certain laws connecting the
motions of the atmosphere, and the directions of the lines of equal barometric pressure.

A Royal Medal has been awarded to Dr. Albert Gunther, F.R.S., for his numerous and valuable
contributions to the zoology and anatomy of fishes and reptiles.

Dr. Gunther's labours as a systematist and a descriptive zoologist have been devoted chiefly to the order of
Fishes, Reptiles, and Amphibia. Upon these he has published during the last quarter of a century avery long
series of valuable papers, whereby our knowledge of the structure, affinities, and distribution of the genera and
species of those interesting groups has been greatly advanced. We owe to his indefatigable exertions the
excellent condition in point of arrangement and nomenclature of the unrivalled collection of fishesin the
British Museum, and of which he prepared a systematic catalogue in eight volumes, which has been published
by order of the Trustees. Thisisawork of prodigious labour; it required for its satisfactory execution an
intimate knowledge of the fish of al parts of the world, and an intuitive perception of the natural character upon
which a sound classification should be based. From possessing these attributes it has been accepted as the
standard authority on the order by all zoologists. Under this head too | must specially alude to his excellent
work on the Ceratodus. The Reptilian collections of the Museum have been no less successfully dealt with by
Dr. Gunther, and have afforded the material for some of his most important works, amongst which his " Reptiles



of British India," "Memoir on Hatteria," and "Monograph of the Gigantic Land Tortoises of certain islandsin
the Pacific and Indian Oceans," are examples conspicuous for their compl eteness and accuracy.

The Rumford Medal has been awarded to Mr. Alfred Cornu for his various Optical Researches, and
especialy for his recent redetermination of the Velocity of Propagation of Light.

Mr. Alfred Cornu is the author of papers on optical and other subjects published in the "Comptes Rendus"
and other scientific periodicals. He has been engaged, for example, with the difficult subject of crystalline
reflection, and kindred researches.

It wasin 1849 that Fizeau astonished the scientific world by an actual experimental determination of the
velocity of light, avelocity so enormous that hitherto its finiteness has been proved, and its val ue approximately
determined, only by two astronomical phenomena. Foucault almost simultaneously brought out an experimental
determination by atotally different method.

The method of Fizeau gave at once a near approximation to the value got from those two astronomical
phenomena, combined with the parallax of the sun, assumed known. But the difficulties of obtaining a
sufficiently accurate result were such that the velocity obtained by Fizeau's method was not considered to rival
in exactness the velocity determined astronomically. Indeed, Foucault's method seemed to be preferred, though
Fizeau'sisthe ssmpler in principle, and is free from certain doubts which may be raised as regards the other.
But the difficulties alluded to, which turned mainly on the determination of the velocity of the revolving whesdl,
were such that almost twenty years have elapsed without the method having been brought to a sufficient degree
of perfection to make it astronomically available.

Such was the state of the problem when it was taken up by M. Cornu. By methods of his own devising he
succeeded in getting over the difficulties with which Fizeau's further progress had been stopped, and in
achieving a determination so exact as to compete with the astronomical determinations, and thereby lead, we
may say, to an experimental determination of the solar parallax fully rivalling that which islikely to result from
the observations of the transit of Venus which have been carried out at so much cost and trouble.

A double award of the recently instituted Davy Medal has again been made, the recipients on the present
occasion being M. Louis Paul Cailletet and M. Raoul Pictet. This award is made to these distinguished men for
having, independently and contemporaneously, liquefied the whole of the gases hitherto called permanent.

The methods pursued by these experimenters, in accomplishing results which equal in interest and
importance those obtained by Faraday in the same direction fifty-five years ago, were quite distinct, and were,
in each case, the result of several years preparatory labour. M. Cailletet, by comparatively very simple
arrangements, such as admit of ready employment in lecture-demonstrations, has succeeded in obtaining
evidence of the liquefaction, and possibly solidification, of carbonic oxide, marsh-gas, oxygen, nitrogen, and
hydrogen. His system of operating consists in submitting the gases to very powerful compression at
comparatively moderate degrees of cold, and in then allowing them very suddenly to expand.

M. Pictet has applied the very perfect system, elaborated and put to industrial use by him, for obtaining low
temperatures to the attainment, though on alarger scale, of results like some of those arrived at by M. Cailletet.
By an arrangement of vacuum and force pumps he reduces liquefied sulphurous acid to a low temperature, and
applies this as the means for cooling down liquid carbonic acid which, in turn, servesto reduce to avery low
temperature a thick glass tube, in which the gas to be condensed is confined at a very high pressure. M. Pictet
has not only produced liquid oxygen in somewhat considerable quantity, and succeeded in determining its
density, he has also obtained evidence of the solidification of hydrogen, and the description given of its
appearance in the solid form seems to leave no doubt regarding its metallic character.

The interest which attaches to the remarkabl e experiments of MM. Cailletet and Pictet is only equalled by
the importance of the fact, now absolutely demonstrated by those experiments, that the property of molecular
cohesion is common to al known bodies without exception.
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Of the Geological Society of London.

GEORGE THE FOURTH, by the Grace of God, of the United Kingdom of Great Britain and Ireland King,



Defender of the Faith.

To all to whom these presents shall come, greeting. Whereas the Reverend William Buckland, B.D., Arthur
Aikin, Esquire, John Bostock, M.D., George Bellas Greenough, Esquire, Henry Warburton, Esquire, and
several others of our loving subjects, being desirous of forming a Society for investigating the Mineral
Structure of the Earth,

Purpose for which the Society is instituted.

and having for promoting such investigation expended considerable sums of money in the purchase and
collection of Books, Maps, Specimens, and other objects, and in the publication of various works, the said
William Buckland, Arthur Aikin, John Bostock, George Bellas Greenough, and Henry Warburton have humbly
besought Us to grant unto them and unto such other persons as shall be appointed and el ected Fellows of the
Society, as hereinafter is mentioned, Our Royal Charter of Incorporation, for the better carrying on the purposes
aforesaid. Now therefore know ye that We, being desirous to encourage so laudable an undertaking, have, of
our special grace, certain knowledge, and mere motion, willed, ordained, constituted, declared, given, and
granted, and by these presents Do, for us, our Heirs, and Successors, will, ordain, constitute, give, and grant,

That our loving subjects the said Reverend William Buckland, Arthur Aikin, John Bostock, George Bellas
Greenough, and Henry Warburton, and such other persons as shall from time to time be appointed and el ected
Fellows of the said Society in manner hereinafter directed, and their respective successors, shall for ever
hereafter be by virtue of these presents one Body Politic and Corporate, by the name

Name of the Society.

of "The Geological Society of London." And we do will, constitute, and declare them and their successors
to be one Body Politic and Corporate, for the purposes aforesaid, and by the name aforesaid to have perpetual
succession, and to have a Common Seal, with full power and authority to alter, vary, break, and renew the same
at their discretion, and by the same name to sue and be sued, to implead and be impleaded, and to answer and
be answered unto in every Court or place of Us, our Heirs, and Successors.

And we do will, constitute, and grant, that the persons hereby incorporated, and their successors, shall be
for ever able and capable in the Law, to purchase, receive, hold, possess, and enjoy, to them and their
successors, any goods and chattels whatsoever, and (notwithstanding the statutes of Mortmain) to take,
purchase, hold, and enjoy, to them and their successors, any lands, tenements, or hereditaments whatsoever, not
exceeding at the time or times of purchasing or acquiring such lands, tenements, or hereditaments respectively,
the yearly value of Two thousands pounds in the whole, computing the same at rack rent which might have
been had or gotten for the same respectively at the time of the purchase or acquisition of the same: And shall
have full power and authority to sell, alien, charge, or otherwise dispose of any real or personal property, soto
be by them acquired as aforesaid, and to act and do in all things relating to the said corporation in as ample
manner and form as any other our liege subjects being persons able and capable in the Law, or any other Body
Politic or Corporate in our said United Kingdom of Great Britain and Ireland, may or can act or do.

Thefirst

And we do hereby declare and grant, That the number of Fellows of the said Society shall be indefinite; and
that they the said Reverend

five Fellows, who have

William Buckland, Arthur Aikin, John Bostock, George Bellas Greenough, and Henry Warburton shall be
the first Fellows of the said Society; and that any three or more of them shall and may, on or

power, for atime, to appoint other Fellows, and Foreign Members. President and Council.

before the Third Friday in February next ensuing the date of these presents, under their respective handsin
writing, appoint such other persons to be Fellows and Foreign Members of the said Society as are willing to be
appointed, and as they may think fit.

And we do further declare and grant, That for the better government of the said Society, and for the better
management of the concerns thereof, there shall be from the date of these presents, thence-

First Council to consist of five Members: Future Councils of twenty-three Members.

forth and for ever, a President and Council of the said Society, and that such Council (whereof the President
shall be deemed a Member) shall, from the date of these presents until the third Friday in February next
ensuing, consist of Five Members: and from the said third Friday in February thenceforth and for ever, shall
consist of Twenty-three Members.

First Council of five appointed, and to remain in office until the third Friday in Feb. 1826.

And we do hereby appoint the said Reverend William Buckland to be first President; and the said Reverend
William Buckland together with the said Arthur Aikin, John Bostock, George Bellas Greenough, and Henry
Warburton, to be the first Council, al and each of the aforesaid persons to continue in such their respective
offices until the third Friday in February next ensuing the date of these presents.

And we further direct, That the Fellows of the said Society, or any



Future Councils of twenty-three how and when to be el ected.

Eleven or more of them, shall and may on the said third Friday in February next ensuing, and also shall and
may on the third Friday in February (or as near thereto as conveniently may be) in every successive year,
assemble together at the then last or other usual place of meeting of the said Society, and, by method of ballot,
remove from the then present Council one-fifth or more of the persons of whom it shall then

One-fifth or more to vacate annually.
be composed; And also shall and may, by the like method of Ballo, elect other persons, being Fellows of the
said Society, into the Council, who, together with the persons not so removed, shall form the Council for the
then next ensuing year, so that the Members of such Council shall amount in number to twenty-three.

And also, That the Fellows of the said Society, or any eleven or more

What officers are to be elected annually, from among the Members of the Council.

of them, shall and may, at the time and in manner aforesaid, by tie like method of Ballot, elect from among
the Members of the Council, when formed and el ected in the manner aforesaid, one person to he President of
the said Society for the year ensuing, and so many aid such persons as they shall think proper to be
Vice-Presidents, Secretary or Secretaries, and Treasurer or Treasurers of the said Society for the year ensuing.

And also shall and may, in case of the death of the President, or of

Power to fill up vacanciesin case of death.

any Vice-President, Secretary, or Treasurer, or of any other Member of the Council for the time being, of
the said Society, within the space of two months next after such death, or as near thereto as conveniently may
be, in manner aforesaid, elect some other person, being a Fellow of the said Society, to supply the place of such
President, Vice-President, Secretary, Treasurer, or other Member of the Council so dying.

And we do further declare and grant, That from and after the said third Friday in February now next
ensuing, the Fellows of the said Society, or any eleven or more of them, shall and may have the power,

Power to

from time to time, at the General Meetings of the said Society, to be held at the usual place of meeting, or
at such other place as shall have been in that behalf appointed, to elect by method of Ballot such personsto be
Fellows and Foreign Members of the said Society, and such

elect new Fellows, and Foreign Members and other

Fellows or Foreign Members to remove from the said Society as they shall think fit; and also shall and may
from time to time nominate and appoint such persons as they shall think proper, to be Officers and Servants for
carrying on and executing the necessary concerns of the

Officers and Servants.

said Society, and such Officers and Servants again remove, and renew or restore, as they shall see occasion.

And we do further declare and grant, That from and after the said third Friday in February now next
ensuing, the Fellows of the said Society, or any eleven or more of them, shall and may have the power

Power to make Orders or Bye-laws.

to make and establish such Orders and Bye-Laws as shall appear to them useful for the government of the
said Society, for defining the powers to be entrusted to the Council, the President, and other Officers thereof,
and the duties to be performed by such Officers respectively; for the management of the Estates, Goods, Lands,
Revenues and business of the said Society; and for the regulating the particular manner of proposing, electing,
admitting, and removing all and every the Fellows, Foreign Members, Officers, and Servants thereof; for fixing
the times and places of the Meetings of the said Society; and aso the Sum or Sums to be paid by the Fellows
towards carrying on the purposes of the said Society; and the same Orders and Bye-Laws, from time to time, as
they may see occasion, to alter, suspend, or repeal; and to make such new Orders and Bye-Laws in their stead
asthey shall think most proper and expedient, so as the same be not repugnant to these presents, or the laws of
this our realm.

And also, That the Council, or any five or more of the Fellows of the said Society, shall have power to
move the enactment of any new Bye-Law, or the ateration, suspension, or repeal of any existing Bye-Law,
provided notice of such Motion shall have been delivered to one of the Secretaries in writing, and shall have
been read from the Chair at two successive Meetings of the Fellows of the said Society; but that no such motion
shall be deemed or taken to pass in the affirmative until the same shall have been discussed and decided by
Ballot at another Meeting summoned especially for that purpose, an absolute majority of the Fellows then
present having voted in the affirmative. In Witness whereof, We have caused these our Letters to be made
Patent.

Witness Ourself at our Palace at Westminster this Twenty-third day of April, in the Sixth Y ear of our
Reign.

By Writ of Privy Sedl,



(Signed)
Scott.

Bay Laws of the Geological Society of London.

SECTION |.—Object.

THE GEOLOGICAL SOCIETY OF LONDON isinstituted for the purpose of nvestigating the mineral structure of
the Earth.

SECTION Il.—Constitution.

1.—The Society consists of Fellows, Foreign Members, and Foreig Correspondents.
2—The number of Fellowsis not limited.
3.—The number of Foreign Members and Foreign Correspondentsi limited to forty of each class.

SECTION llIl.—Method of proposing and electing Fellows.

1.—Every Candidate for Admission into the Society, as a Fellow, lust be proposed by three or more
Fellows, who must sign a certificate in recommendation of him

Blank Certificates, of the form required, to which is appended a summary of he Bye-Laws relating to the
admission-fee, the annual contribution, and the composition-money may be had of the Clerk, at the House of
the Society.

2—The certificate must set forth the names, description, place for residence, and qualifications of the
Candidate, and state that he is derous of becoming a Fellow.

3.—The proposer whose name stands first upon the certificate most have personal knowledge of the
Candidate, and must certify to that effect upon the certificate.

4.—Such proposer, before proposing the Candidate, must make kown to him to what payments of money,
in the event of his being electedhe will forthwith or may afterwards become liable, in respect of admison-fee,
annual contribution, or composition-money. [See Sect. V1.]

5.—The certificate, when duly filled up, must be delivered at the House of the Society, addressed to the
Clerk, who shall write upon it the date of the day whereon he received it, and lay it before the Council at their
next meeting.

6.—The certificate shall be read aloud by one of the Secretaries at the three ordinary general meetings of
the Fellows next ensuing such meeting of the Council, and, during the intervals between those three meetings,
shall be suspended in a conspicuous place appropriated to that purpose, in one of the rooms of the Society.

7.—The method of voting for the election of Fellowsis by Ballot.

8.—The ballot shall take place at the ordinary general meeting at which the certificate is appointed to be
read the third time, and immediately after such reading.

9.—No such ballot is valid unless eleven or more Fellows ballot.

10.—When two-thirds or more, of the Fellows balloting shall be in favour of the Candidate, such Candidate
shall be elected a Fellow; hut when fewer than two-thirds of the Fellows balloting shall be in favour of the
Candidate, he shall not be elected a Fellow.

SECTION IV.—Notice of Election—Fellows to pay Admission-fee
and sign Obligation—Admission.

1—The Secretary shall addressto every person elected a Fellow, on the day after his election, a printed
copy of the letter No. I. in the Appendix, and of the Obligation, No. Il. in the Appendix, together with a copy of
the Charter and Bye-laws of the Society, alist of the Fellows, and a Card announcing the days on which the
Society will hold its Meetings during the season.

2.—No person elected a Fellow shall be entitled to exercise any privilege as such, nor shall his name be
printed in any list of the Society, until he shall have paid his admission-fee [see Sect. V1.], and shall have
returned the Obligation, signed by himself and addressed to the Secretaries at the House of the Society; and
unless he pay his admission-fee, and return the Obligation, signed and addressed as aforesaid, within two



calendar months from the day of his election, or within such further time as the Council may grant upon special
cause to them shown, the election of such Fellow shall be void.

3.—When a Fellow shall have paid his admission-fee, and shall have returned the Obligation, as aforesaid,
he shall then be entitled to exercise al the privileges of a Fellow; and his name shall be entered in the lists of
the Society.

4.—Every Fellow who has paid his admission-fee, and has returned the Obligation, as aforesaid, shall, at
thefirst ordinary general meeting whereat he shall be present, subscribe a duplicate of the aforesaid Obligation,
in abook to be kept for that purpose; after which he shall be presented by some Fellow to the Chairman, who,
addressing him aloud by name, shall say, "In the name and by the authority of the Geological Society of
London, | admit you a Fellow thereof."

SECTION V.—Withdrawing and Removal of Fellows.

1.—Any Fellow may withdraw from the Society, by signifying his wish to do so, by letter under his own
hand, addressed to the President at the House of the Society: provided always that such Fellow shall be liable to
the contribution of the whole year wherein he signifies his wish to withdraw: and that he shall continue liable to
the annual contribution until he shall have discharged all sums, if any, due from him to the Society, and shall
have returned all books or other property, if any, borrowed by him of the Society; or shall have made full
compensation for the same, if lost or not forthcoming.

2—Wheneverewritten notice of a motion to be submitted to a general meeting, for removing any Fellow
from the Society, signed by the Chairman, for the time being, of the Council, on the part of the Council, or by
any five or more Fellows, shall have been delivered to one of the Secretaries, such notice shall be read from the
chair at the four successive Ordinary General Meetings next following the delivery thereof; and within fourteen
days after the last of such meetings a Special General Meeting shall be called, for taking such motion into
consideration and deciding it by method of ballot; whereat if eleven or more Fellows should ballot, and a
magjority of the Fellows balloting shall vote that such Fellow be removed, he shall be removed from the Society.

SECTION VI.—Residence—Admission-fee—Annual
Contribution— Composition for Annual Contribution.

Fellows elected before November 2, 1859, come under the following Bye-Laws

For the Bye-Laws relating to payments by Follows elected on and after the 2nd November 1859, see pp. 9
and 11.

1—A Fellow shall be deemed resident during any year, commencing on the 1st January, who passes any
sixty days, or more, of that year within twenty miles of London.

N.B. Any question that may arise concerning the distance from London at which a Fellow resides shall be
decided by referring to a Map, on which shall be drawn the boundary of the district deemed to lie within twenty
miles of London. This Map shall be hung up to view in the House of the Society.

2.—Every newly elected Fellow designated in his certificate as resident shall pay an Admission-fee of Six
Pounds Six Shillings; and every newly elected Fellow designated in his certificate as non-resident shall pay an
Admission-fee of Ten Pounds Ten Shillings.

3.—The Annual Contribution to be paid by those Fellows who shall be liable to payment thereof shall be
Three Pounds Three Shillings

At a Special General Meeting, held February 26, 1862, the Annual Contribution of Resident Fellows
previously elected was reduced to Two Pounds Two Shillings (see p. 11).

, due on each successive 1st of January, and payable in advance for the current year.

N.B. Every Fellow liable to the Annual Contribution is requested to give a permanent order on his banker,
or agent, in London, for paying the said contribution as it falls due from year to year. [See the form of such an
order, No. I1I. in the Appendix.]

4.—All Fellows who shall actually reside during the current year shall be liable to the contribution for that
year.

N.B. ThearticlesNo. 4, 5, 6, 7, 8 of the present section do not apply to Fellows who are Personages of
Royal Blood, or who have compounded for the annual contribution.

5.—0f the Fellows who during the current year shall not reside, or shall withdraw from the Society, those
shall be liable to the contribution for that year:

. Who, having been liable to the contribution for the preceding year, shall not, before the 1st of January of
the current year, have given notice to the Council of their intention to be non-resident, or of their wish to



withdraw:

. Who shall have been elected into the Society, subject to the payment of an admission-fee of Six Guineas,
within the period of one year and ten months preceding the 1st of January of the current year. [See Art. 7
of the present Section.]

6.—Of the Fellows who during the current year shall actually be nonresident, or shall withdraw from the
Society, those only shall be entitled to exemption from the contribution for that year who

1°. shall have been elected into the Society that year, subject to payment of an admission-fee of Ten
Guineas.

or 2°. shall have been exempt from the contribution of the preceding year:

or 3°. having been liable to the contribution of the preceding year, shall before the 1st of January of the
current year have paid such contribution, together with all arrears due from them to the Society, and given
notice to the Council of their intention to be non-resident, or their wish to withdraw.

7—Every newly elected Fellow, described in his certificate asresident, if elected in the month of January
or February, shall be subject to the whole contribution of the current year: but if elected in any subsequent
month shall be subject to a part only of such contribution, to be computed from the day of his election to the 1st
of January next ensuing, at the rate of Half-a-Guinea for every two months.

8.—So0 soon in every year as the Auditors shall have presented to the Council their annual Report, the name
of every Fellow reported by them to be in arrear to the Society, together with a statement of the arrear, as
reported, shall be hung up to view in one of the rooms of the Society; and immediate notice of the
circumstance, with an account of the arrear, as reported, shall be forwarded to every Fellow whose name shall
have been so hung up; and if the arrear be not paid within one calender month from the date of such notice, or
within such further time as the Council may grant upon special cause to them shown, the Council shall direct
that the name of the Fellow so suspended shall be read from the Chair at two successive Ordinary General
Mesetings; and if the arrear shall not have been discharged before the second Ordinary General Meeting, the
Council shall then be empowered to remove the Fellow from the Society: and the name of the Fellow which has
been hung up shall not be taken down until either the arrears shall be paid, or the Fellow shall be removed from
the Society.

9.—A Fellow may at any time compound for future annual contributions, that of the current year inclusive,
by payment of Thirty-one Pounds Ten Shillings

At a Special General Meeting, held February 20, 1862, the Composition for the Annual Contribution of
previously elected Resident Fellows was reduced to Twenty-one Pounds; see p. 12.

. If he has aready paid the contribution for the current year, or any part of it, such payment shall be alowed
in part of the composition.

10.—Every Fellow shall, from time to time, communicate to the Clerk his address, or that of his banker or
agent; and all notices forwarded to such address shall be considered as having been duly delivered to such
Fellow.

SECTION VI. a—At a Special General Meeting, held June 15, 1859, it was resolved that Fellows proposed
and elected on and after the 2nd November, 1859, shall come under the following Bye-Laws.

For the Bye-laws relating to payments by Fellows elected on and after the 1st of March 1862, see p. 11.

1.—A Fellow shall be deemed resident during any year commencing on the 1st of January, who passes any
sixty days or more of that year within twenty miles of London.

N.B. Any question that may arise concerning the distance from London at which a Fellow resides shall be
decided by referring to a Map, on which shall be drawn the boundary of the district deemed to lie within twenty
miles of London. This Map shall be hung up to view in the House of the Society.

2—Every newly eected Fellow shall pay an Admission-fee of Six Pounds Six Shillings.

3.—The Annual Contribution to be paid by Resident Fellows shall be Three Pounds Three Shillings

See footnote to p. 11.

and by Non-Resident Fellows One Pound Eleven Shillings and Sixpence, due on each successive 1st
January, and payable in Advance for the current year.

N.B. Every Fellow liable to the Annual Contribution is requested to give a permanent order on his banker,
or agent, in London, for paying the same contribution as it falls duo from year to year. [ See the form of such an
order, No. I1I. in the Appendix.]

4.—All Fellows who shall actually reside during the current year shall be liable to the contribution for that
year.

N.B. ThearticlesNo. 4, 5, 6, 7, 8 of the present section do not apply to Fellows who are Personages of
Royal Blood, or who have compounded for the annual contribution.

5.—Of the Fellows who during the current year shall not reside, or shall withdraw from the Society, those
shall beliable to the resident or full contribution for that year who, having been liable to the resident or full



contribution for the preceding year, shall not, before the 1st of January of the current year, have given notice to
the Council of their intention to be nonresident, or of their wish to withdraw.

6.—Of the Fellows who during the current year shall withdraw from the Society, those only shall be
entitled to exemption from the contribution for that year, who, having been liable to the contribution of the
preceding year, shall, before the 1st of January of the current year, have paid such contribution, together with
all arrears due from them to the Society, and have given notice to the Council of their wish to withdraw.

7—Every newly elected Fellow, if elected in the month of January or February, shall be subject to the
whole contribution of the current year, but if elected in any subsequent month, shall be subject to a
proportionate part only of such contribution, to be computed from the day of his election to the 1st of January
next ensuing.

8.—So0 soon in every year asthe Auditors shall have presented to the Council their annua report, the name
of every Fellow reported by them to be in arrear to the Society, together with a statement of the arrear, as
reported, shall be hung up to view in one of the rooms of the Society; and immediate notice of the
circumstance, with an account of the arrear, as reported, shall be forwarded to every Fellow whose name shall
have been so hung up; and if the arrear be not paid within one calendar month from the date of such notice, or
within such further time as the Council may grant, upon special cause to them shown, the Conned shall direct
that the name of the Fellow so suspended shall be read from the Chair at two successive Ordinary General
Mesetings; and if the arrears shall not have been discharged before the second Ordinary General Meeting, the
Council shall then be empowered to remove the Fellow from the Society: and the name of the Fellow which has
been hung up shall not be taken down until either the arrears shall be paid, or the Fellow shall be removed from
the Society.

9.—A Resident Fellow may at any time compound for future annual con- tributions, that of the current year
inclusive, by payment of Thirty-one Pounds Ten Shillings

At a Special General Meeting held February 26,1862, the composition for the Annual Contribution of
previously elected Resident Fellows was reduced to Twenty-one Pounds. See p. 12.

; and aNon-Resident Fellow by payment of Fifteen Pounds Fifteen Shillings. If a Non-Resident
Compounder becomes resident, he will be required to pay an additional composition of Fifteen Pounds Fifteen
Shillings, or an Annual Contribution of One Pound Eleven Shillings and Sixpence, so long as he shall continue
to be a Resident Fellow. If he has already paid the contribution for the current year, or any part of it, such
payment shall be allowed in part of the composition.

10.—Every Fellow shall, from time to time, communicate to the Clerk his address, or that of his banker or
agent; and all notices forwarded to such address shall be considered as having been duly delivered to such
Fellow.

SECTION Vi. b.—At a Special General Meeting, held February 26, 1862, it was resolved that Fellows
proposed and elected on and after the 1st of March, 1862, shall come under the following Bye-Laws, as also
shall those Fellows now contributing as Residents, so far as regards the payment of Annual Contributions.

1.—Every newly elected Fellow shall pay an Admission-fee of Six Pounds Six Shillings.

2—The Annual Contribution to be paid by Fellows shall be two Pounds Two Shillings, due on each
successive 1st of January, and payable in advance for the current year.

N.B. Every Fellow liable to the Annual Contribution is requested to give a permanent order on his banker,
or agent, in London, for paying the same contribution as it falls due from year to year. [ See the form of such an
order, No. I1I. in the Appendix.]

3.—Of the Fellows who during the current year shall withdraw from the Society, those shall be liable to the
contribution for that year who, having been liable to the contribution for the preceding year, shall not, before
the 1st of January of the current year, have given notice to the Council of their wish to withdraw.

N.B. Thearticles No. 3, 4, 5, 6 of the present section do not apply to Fellows who are personages of Eoyal
Blood, or who have compounded for the annual contribution.

4.—Of the Fellows who during the current year shall withdraw from the Society, those only shall be
entitled to exemption from the contribution for that year who, having been liable to the contribution of the
preceding year, shall, before the 1st of January of the current year, have paid such contribution, together with
all arrears due from them to the Society, and have given notice to the Council of their wish to withdraw.

5.—Every newly elected Fellow, if elected in the month of January or February, shall be subject to the
whole contribution of the current year; but if elected in any subsequent month, shall be subject to a
proportionate part only of such contribution, to be computed from the day of his election to the 1st of January
next ensuing.

6.—So0 soon in every year asthe Auditors shall have presented to the Council their annua report, the name
of every Fellow reported by them to be in arrear to the Society, together with a statement of the arrear as
reported, shall be hung up to view in one of the rooms of the Society; and immediate notice of the



circumstance, with an account of the arrear, as reported, shall be forwarded to every Fellow whose name shall
have been so hung up; and if the arrear be not paid within one calendar month from the date of such notice, or
within such further time as the Council may grant, upon special cause to them shown, the Council shall direct
that the name of the Fellow so suspended shall be read from the Chair at two successive Ordinary General
Mesetings; and if the arrears shall not have been discharged before the second Ordinary General Meeting, the
Council shall then be empowered to remove the Fellow from the Society: and the name of the Fellow which has
been hung up shall not be taken down until either the arrears shall be paid, or the Fellow shall be removed from
the Society.

7—A Fellow may at any time compound for future annual contributions, that of the current year inclusive,
by payment of Twenty-one Pounds. If he has already paid the contribution for the current year, or any part of it,
such payment shall be allowed in part of the composition.

8.—Every Fellow shall, from time to time, communicate to the Clerk his address, or that of his banker or
agent; and all notices forwarded to such address shall be considered as having been duly delivered to such
Fellow.

SECTION VII.—Personages of Royal Blood.

Personages of Royal Blood who have been elected Fellows shall be required to sign their namesin the
Obligation-book; but not to pay any admission-fee or annual contribution, nor to serve in any office of the
Society.

SECTION VIIl.—Foreign Members and Foreign Correspondents.

1.—Any person who has distinguished himself as a geological investigator, or who has shown himself able
and willing to communicate to the Society origina and important geological information, or who has exercised
signal liberality towards the Society, except he be a native of the British dominions, or of their dependencies, or
be domiciliated therein, may be elected a Foreign Correspondent.

2.—The Foreign Members shall be elected out of the list of Foreign Correspondents.

3.—Candidates for admission into the Society as Foreign Members or Foreign Correspondents are to be
proposed and balloted for in the same manner as candidates for admission into the Society as Fellows; except
that the proposer, whoso name stands first on the certificate, may, in default of personal knowledge, certify his
knowledge of the works and respectability of the candidate; and that the certificate need not state that the
candidate is desirous of becoming a Foreign Member or Foreign Correspondent.

4.—The President shall sign, and the Secretaries shall countersign, the Diploma[see No IV. in the
Appendix] of every Foreign Member or Foreign Correspondent, as soon as may be after his election; and shall
deliver the same, so signed and countersigned, to the Foreign Secretary, who shall, on the earliest opportunity,
forward it to such Foreign Member or Foreign Correspondent, together with notice of his election.

5.—Foreign Members and Foreign Correspondents shall not be required to sign the Obligation until present
at a general meeting of the Society; and when so present, they shall be admitted with formalities similar to
those prescribed for the admission of Fellows.

6.—Foreign Members and Foreign Correspondents may be removed in the manner prescribed for the
removal of Fellows.

7.—Foreign Members and Foreign Correspondents shall be exempt from payment of any admission-fee or
annual contribution.

8.—Foreign Members shall not be entitled to propose candidates, to vote at general meetings, or to fill any
office in the Society; but they shall be entitled to the exercise of every other privilege whatsoever alowed to
Fellows.

9.—Foreign Correspondents cannot exercise any of the privileges of Fellows or Foreign Members.

SECTION IX.—General Meetings.

1.—No general meeting of the Fellows shall be competent to enter on any business unless eleven or more
Fellows be present.

2—The President shall be the Chairman at all general meetings; or, in case of his absence, one of the
Vice-Presidents; or, in case of their absence, one of the Members of the Council; or, in case of the absence of
al the Members of the Council, a Fellow to be appointed for the occasion by the meeting.

3.—The Chairman isrequired to keep order and check irregularity in the proceedings of the meeting: to
state every question, on putting it to the vote, according to the true intent of the proposer and seconder: to
declare truly to the meeting how, according to the best of hisjudgment, every question has been decided: to see



that minutes are taken of the proceedings of the meeting during their progress; and when the minutes of the
former meeting have been read, and, if found accurate, confirmed, to certify such confirmation, by subscribing
to the minutes his signature.

4.—The ordinary method of voting shall be by show of hands; but a ballot shall be taken in cases
prescribed by the Charter or Bye-Laws, or when demanded by any Fellow present.

5.—No show of hands or ballot shall decide a question, unless eleven or more Fellows actually vote.

6.—The decision of the majority of the Fellows voting at a meeting shall be considered as the decision of
such Meeting; and an absolute majority shall suffice, exception cases specially designated by the Charter or
Bye-Laws

In ease of the Election of a Fellow, Foreign Member, or Foreign Correspondent; and, contingently, in
certain cases of the Election of the Council and Officers.

7.—The Chairman shall not vote when the voting is by show of hands; but he may vote when the voting is
by ballot; provided that when the votes on either side shall be equal, except in cases specially designated by the
Charter or Bye-Laws, he shall give a casting-vote.

8.—Inall cases of ballot the Chairman shall examine the drawers of the balloting-box publicly; and in case
either of ashow of hands, or of aballot, if it shall appear doubtful to him, or to any fellow present, on which
side the majority lies, he shall count aloud the votes or balls.

9.—The voting upon any question, except it be one of adjournment, or of the election of a Candidate, shall,
on the demand of a proposer and seconder, be deferred to a subsequent general meeting.

10.—If the question of adjournment has been put and carried, an adjournment may be made of any general
meeting; but no business shall be transacted at any adjourned meeting other than such as was proposed to have
been transacted at the meeting from which the adjournment was made.

11.—Minutes of the proceedings of every general meeting shall be taken, during their progress, by one of
the Secretaries, or, in case of the absence of the Secretaries, by some Fellow, whom the Chairman of the
meeting shall appoint for the occasion. The minutes shall afterwards be fairly copied into a minute-book, and at
the next meeting shall be read aloud by one of the Secretaries for confirmation.

12.—The minute-book of the Council shall lie upon the table at every general meeting, and extracts
therefrom shall be read to the meeting on the requisition of any Fellow.

13.—The general meetingsto be held by the Society shall be of three kinds.—1. Annual; 2. Special; 3.
Ordinary.

SECTION X.—Annual General Meeting—Election of Council and
Officers— Reading of Annual Report.

1.—The Annual General Meeting of the Fellows shall be held in their meeting-room, on the third Friday of
February in every successive year.

2—Notice of the meeting shall be sent to every resident Fellow whose place of residence is known, and
shall be inserted in two or more public newspapers one week at least before the day of meeting.

3.—The object of the meeting shall be to choose the Council and Officers for the then ensuing year; and to
receive from the Council, and hear read, their annual report on the general concerns of the Society.

4.—The Council consists of twenty-three Members.

5—The Fellows assembled at such meeting in every successive year must remove, by method of ballot,
from the then present Council some five or more of the persons of whom it shall then be composed; and elect
into the Council, by method of ballot, as many other persons, being Fellows of the Society, as may be necessary
to supply the places of those who shall be so removed; and such persons so elected, together with the persons
not so removed, amounting in number to twenty-three, shall form the Council for the then ensuing year.

6.—The Fellows assembled, as aforesaid, must elect by method of ballot from among the Members of the
Council, when formed and elected as aforesaid, one person to be President, and so many and such persons as
they shall think proper, to be Vice-Presidents, Secretary or Secretaries, and Treasurer or Treasurers of the
Society for the then ensuing year.

7—Every Fellow balloting on the occasion aforesaid must prepare and deliver-in two balloting-lists;
whereof one must contain the names of such persons as he wishes to be retained in or elected into the Council,
and must not contain the names of such persons as he wishes to be removed from the Council; the other must
contain the names of such persons, being Members of the newly elected Council, as he wishes to be elected
Officers of the Society for the then ensuing year.

8.—Printed balloting-lists (according to the forms No. V. and No. V1. in the Appendix) shall be prepared
before the day of the annual general meeting: the former containing the names of such persons as the Council



recommend to be retained in or elected into the Council; the latter the names of such persons as (provided they

be elected members of the new Council) the Council recommend to be elected Officers of the Society for the

then ensuing year; and a copy of each List shall be handed at the meeting to every Fellow present.

9.—Should any Fellow balloting disapprove of any name or names contained in either of the balloting-lists,
and be desirous of inserting therein some other name or names, he will draw alinein ink across the name or
names of which he disapproves; and will write immediately opposite, in the blank space left for that purpose,
the name or names of the other fellow or Fellows for whom he wishes to vote.

10.—The Chairman shall take the chair at one o'clock p.m., and, as soon thereafter as eleven Fellows shall
be present, shall proceed to real to the meeting those clauses in the Charter and Bye-Laws which relate to the
annual general meeting. This done, he shall appoint two or more Scrutineers, from among the Fellows present,
to superintend the ballot during their progress, and, when they are severally closed, to examine the Its, and
report the results to the meeting.

11.—Two balloting-glasses shall be placed on the table: the one, for receiving lists for the Council, shall
remain open until two o'clock; the other, for receiving lists for the Officers, until three o'clock p.m.; at which
respective hours the ballots shall be closed.

12.—1It shall be the duty of the Scrutineers, during the progress of the ballots, to see—That each list is put
into its proper glass; that none other than Fellows ballot; that no Fellow ballots more than once, or delivers at
one timeinto either glass more than one list; and, immediately on the closing of either ballot, to report to the

Chairman whether as many as eleven Fellows have balloted.

13.—At the close of the ballot for the Council, if eleven or more Fellows shall have balloted, the

Scrutineers shall examine the lists given in upon that ballot; one of them opening each list, and counting the

names contained in it; when all those lists shall be rejected which contain the names of more than twenty-three

persons, or of more than eighteen persons who were Members of the old Council. If, after this rejection, there
be fewer than eleven lists remaining, no election can then take place, and the meeting must adjourn: but if
eleven lists, or more, remain, then—

. One of the Scrutineers shall read the several lists aloud, and the other shall note each name, and put a
mark against each, as often asit is repeated.

. The two Scrutineers shall count the number of marks affixed to the several names: and if, of the
twenty-three names having the greatest number of marks, not more than eighteen shall have been of the
old Council, the said twenty-three names shall constitute the new Council. But—

. If, of the said twenty-three names, more than eighteen shall have been of the old Council, the surplus
names of the old Council, having the fewest marks against them, shall be struck out, and the deficiency be
supplied from the names of persons not of the old Council, in the order of the number of marks against
their names respectively.

. If two or more names shall be found to have an equal number of marks, the order of preference shall be
decided by lot.

. When the list of twenty-three shall b