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The diatom collection of Albert Grunow (1826-1914) at the
herbarium of the Natural History Museum Vienna (W)
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Abstract

Albert Grunow (1826-1914) was a prolific diatomist, who described thousands of taxa. His work is foun-
dational and greatly improved our knowledge of diatom taxonomy. Grunow’s historical collection is still
relevant for modern biodiversity research, as it includes many types and other historical material. Thor-
ough taxonomic work considering type and other relevant original material is critical in view of the role of
diatoms as aquatic bio-indicator species (e.g. for water quality monitoring purposes), Earth’s history, and
environmental change modelling.

Here, we introduce the Grunow diatom collection at the Department of Botany of the Natural History
Museum Vienna (herbarium W), its components and included object types, their organisation and man-
agement. The collection is complex for various reasons. For one, it encompasses a great variety of material
types (e.g. loose diatomaceous earth in capsules; samples mounted on card, glass, or mica; microscope
slides and other preparations; drawings; accession books (= catalogue); literature annotated by Grunow).
Second, its components are interlinked and need to be considered together for identifying and locating
specimens, which therefore involves a series of steps. Third, Grunow’s collection includes a lot of material
sent to him by other collectors, resulting in various numbering systems for collector vs sample numbers that
need to be reconciled, often across multiple institutions. The aim of this paper is to detail this complexity
for facilitating material requests to the W herbarium by giving a step by step example pinpointing original
and other historical material of Achnanthes inflata (KUTZING) GRUNOW. This shows how such material is
located in the collection, so requesters know which information to supply to speed up a search within the
diatom collection.

Key words: Bacillariophyta, cryptogams, curation, de Toni, SMS Novara expedition, Henri Van Heurck,
George A. Walker Arnott.

Zusammenfassung

Albert Grunow (1826-1914) war ein ausgesprochen produktiver Diatomeenforscher, der tausende Taxa
beschrieben hat. Seine grundlegende Arbeit hat unser Wissen zur Kieselalgentaxonomie enorm vorange-
trieben. Grunow’s historische Sammlung ist nach wie vor relevant fiir moderne Biodiversitétsforschung,
da sie viele Typen und weiteres historisches Material enthélt. Griindliche taxonomische Studien unter Ein-
beziehung von Typen und weiterem relevanten Originalmaterial ist essentiell in Anbetracht der Rolle von
Kieselalgen als Bioindikatoren in aquatischen Okosystemen (zum Beispiel fiir Wasserqualititskontrollen),
Erdgeschichte und Klimawandelmodellierung.

In diesem Beitrag stellen wir die Grunow Diatomeensammlung in der Botanischen Abteilung des Natur-
historischen Museums Wien (Herbarium W) vor, seine Bestandteile und die enthaltenen Objekttypen,
deren Organisation und Management. Die Sammlung ist aus verschiedenen Griinden komplex. Zum einen,
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beinhaltet sie eine grofe Vielfalt von Materialtypen wie losen Kieselgur in Kapseln; Proben die auf Papier,
Glas oder Mica prépariert sind; Objekttrdger und andere Prdparationen; Zeichnungen; Zugangsbiicher
(= Katalog); Biicher mit Anmerkungen von Grunow. Zum anderen, sind diese Bestandteile miteinander
verbunden und miissen zusammen in Betracht gezogen werden um bestimmte Proben zu identifizieren und
zu finden, was eine Serie von Schritten beinhaltet. Des Weiteren, enthélt die Grunowsche Sammlung viel
Material das ihm durch andere Sammler zukam, mit dem Ergebnis, dass eine Reihe von Nummerierungs-
systemen wie Sammelnummer vs Probennummer, oft iiber mehrere Institutionen hinweg, entwirrt werden
miissen. Das Ziel dieses Beitrags ist diese Komplexitét aufzuzeigen um Materialanfragen an Herbarium W
zu vereinfachen. Wir tun dies anhand eines Beispiels wo wir Schritt fiir Schritt Original- und anderes histo-
risches Material von Achnanthes inflata (KUTZING) GRUNOW orten. Dies zeigt wie Material in der Sammlung
aufgefunden wird damit Anfragende wissen, welche Informationen angegeben werden sollen um die Suche
in der Sammlung zu beschleunigen.

Introduction

Albert Grunow (1826—1914) was an extremely productive phycologist with a focus on
diatoms. Interrogating DiatomBase (KoOCIOLEK et al. 2021) returns ca 3,000 hits for dia-
tom taxon names attributed to Grunow. Most of his samples, including the relevant type
and ancillary material for these descriptions, are archived at W (herbarium acronyms
follow Index Herbariorum, http://sweetgum.nybg.org/science/ih/; see THIERS 2021).
Herbarium BR (Meise Botanic Garden, Belgium) also holds a substantial amount of
Grunow material in the form of duplicate slides, illustrations used for descriptions in VAN
HEURCK (1880—-1885), but also original material no longer available at W for various rea-
sons. This is because Grunow collaborated closely with Henri Van Heurck (1838—1909)
on “Synopsis des Diatomées de Belgique, Atlas” (1880-1885) and the accompanying
“Types du Synopsis des Diatomées de Belgique” (1882—1885); Van Heurck’s sample
and slide collection including Grunow material is kept at BR.

A prime, basic aspect of biodiversity research is taxonomy and the accurate application
of names. Even baseline knowledge about biodiversity is valuable, but diatom taxonomy
also has a bearing on applied research. Bacillariophyta are relevant for our understanding
of Earth’s (recent) history and environmental monitoring. This is because diatoms have
specific ecological preferences for a broad array of parameters such as pH, nutrients,
and salinity. Many species are restricted in their distributions (VYVERMAN et al. 2007,
VANORMELINGEN et al. 2008, KocioLEK et al. 2017, KocloLEK 2018, VERLEYEN et al.
2021). Knowledge about these environmental preferences are crucial for using diatoms
as aquatic bio-indicators for water quality in freshwater, soil and marine ecosystems.
Due to their highly resistant silica (= glass) cell walls that can last for millions of years,
diatoms are also indicator species of another kind, as they tell us about Earth’s geo-
logical history. The presence of certain species in lake and ocean sediments allows for
the reconstruction of previous environmental conditions in those localities. In addition,
diatomaceous earths are mined for commercial uses, such as stabilisers (e. g. dynamite),
filters (e.g. in brewery), and drying agents (e.g. insect pest management). A thorough
understanding of diatom taxonomy is the basis for meaningful environmental analyses.
Through his many carefully documented species descriptions, particularly drawings,
Grunow’s work underpins an important part of the relevant taxonomy for modern diatom
research. Building upon his work with methods that allow for more detailed morpho-
logical study, such as scanning electron microscopy (SEM), has led to the resolution of
taxonomic problems and a more refined use of these names in applied research.


http://sweetgum.nybg.org/science/ih/
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The main goal for this contribution is to facilitate external requests for material from the
Grunow diatom collection at the Department of Botany (herbarium W) of the Natural
History Museum Vienna (the latter abbreviated NHMW hereafter). The collection is
complex due to its many interlinked parts, which need to be considered together in order
to identify relevant (type) material. The collection comprises several different object
types linked through various numbering systems and a catalogue (also called ‘accession
books’ herein and elsewhere). It is therefore useful to give some background on the col-
lection, its organisation, the man who amassed it, with whom he collaborated, and the
literature he used in order to track specimens at W more easily.

Biographic sketch for Albert Grunow (3.X1.1826-17.111.1914)

The following information is mainly derived from RECHINGER (1915), who stated that he
got most of it from one of Grunow’s two daughters, Albertine von Escher. Grunow was
a so-called lay botanist and had a full-time role as chemist at the Krupp and Schoeller
Metalworks in Berndorf, Lower Austria (1851 until retirement in 1901). In view of this,
his scientific output is all the more exceptional; apparently, he used any available free
time for research on algae, and in particular diatoms. Grunow was an astute, thorough,
meticulous, and very hard-working scientist. As a person, he was gregarious and liked
the arts; he was an excellent draughtsman and painter, wrote poems, made music (piano,
zither, singing) and also enjoyed mountaineering.

Albert Grunow (Fig. 1) was born on the 3™ of Nov. 1826 in Berlin, Germany. At Uni-
versity he studied Chemistry, Greek, Hebrew, and Latin. Later he also learnt English,
French, Hungarian, Italian, and Spanish. His passion was for natural history; as a school
boy he made insect and mineral collections. The astronomer S.H. Schwabe (1789-1875)
was an early mentor, and through his connections Grunow was given Princess Frederica
of Prussia’s (1796—1850) diatom collection. Aside from algae, Grunow also collected
lichens, liverworts, mosses, and a few angiosperms, which he eventually donated to W.

In 1885, Grunow did a world tour and collected algae and particularly diatoms in the
following localities: Alexandria and Suez (Egypt); Colombo (Sri Lanka); Glenelg and
Sydney (Australia); Auckland (New Zealand); New Caledonia; and Honolulu (HI), Santa
Cruz (CA), New Haven (CT), and Nahant (MA) in North America. Grunow also visited
Japan (MAYERHOFER 1901), but it is unclear whether this was during his world tour. Dur-
ing the last years of his life, he was no longer able to pursue diatom research, in particular
microscopy, due to his deteriorating eyesight. Grunow passed away on the 17" of March
1914 and left a rich legacy for subsequent diatomists. Grunow’s many descriptions are
foundational, and his specimens are crucial for the development of diatom taxonomy.

A short introduction to diatoms (Bacillariophyta)

As microscopically small organisms, diatoms are not the most obvious collection objects
one expects to encounter in herbaria, and few biologists learn about them during their
training. A brief introduction to these organisms may therefore be helpful here for the
non-specialist.
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Diatoms (Bacillariophyta) are a member of the Ochrophyta, a group of predominantly
photosynthetic organisms within the heterokonts or stramenopiles (KEELING 2004,
DERELLE et al. 2016). Ochrophyta are currently understood to be composed of two sub-
groups, Khakista and Phaeista, the former composed of diatoms plus Bolidophyceae. The
latter are a species-poor group of picophytoplankton with no more than ca 20 included
species (ICHINOMIYA et al. 2016).

Heterokonts are defined by the possession of mastigonemes (hairs on the flagellum) with
a unique tripartite structure. Many diatom groups have lost the characteristic external
flagella found in most other stramenopiles. The Coscinodiscophyceae (the ‘radial cen-
tric’ diatoms) and most of the Mediophycaeae (the ‘polar centric’ diatoms) retain male
flagellated gametes, while the more derived pennate diatoms (Bacillariophyceae) exhibit
morphological isogamy and physiological anisogamy. Nevertheless, diatoms still code
for the proteins unique to these hairs (BLACKMAN et al. 2011). Diatoms have chlorophyll
(a and c, but not b, and fucoxanthin) and are photosynthesising autotrophs.

Estimates of the numbers of diatom species range from 20,000 to 2 million; perhaps a
more reasonable estimate is around the 100,000 mark (MANN & VANORMELINGEN 2013),
although the usefulness of such numbers may be questionable (WiLLIAMS 2020). In
many cases, monophyly has yet to be demonstrated at all ranks including genera, fami-
lies, orders, etc.

The age of origin for diatoms has not been established with any certainty. Estimates from
molecular data (MEDLIN 2011, Nakov et al. 2018, between 250 and 190 mya, Jurassic)
and morphology (HARWOOD et al. 2007, around the Cretaceous) differ. With respect to
fossil evidence, the oldest specimens definitively identified as diatoms are found in a
number of Cretaceous deposits (e.g. HARwWOOD et al. 2007, WITKOWSKI et al. 2011, ca
65 mya), but more recently specimens of an unidentified species of Hemiaulus HEIBERG
were found in Late Jurassic Thai Amber (GIRARD et al. 2020).

In terms of morphology, diatoms uniquely produce silica cell walls. These glass “shells”
(called frustules) are composed of two parts (valves) that fit together like a box of choc-
olates with one valve larger than the other. They have distinctive shapes, ornamenta-
tions (e. g. spines), and perforations (areolae). These morphological characters including
valve outline and dimensions, arrangement patterns of spines and areolae, and presence/
absence of a raphe (central slit(s)) are used for species identification.

Diatoms usually prefer aquatic to mesic conditions and live in freshwater, brackish or
marine environments, but are also found in and on soil and growing eplphytlcally on
macroalgae, lichens, and land plants, such as mosses and liverworts. As primary produc-
ers, they generate more than 20% of the oxygen heterotrophs breathe (SCARSINI et al.
2019) and are a major player in global carbon cycling. Diatoms are an important building

Fig. 1: (A) Portrait of Albert Grunow (1826-1914) from a medallion commemorating his 40"
work anniversary at Krupp and Schoeller Metalworks in Berndorf, Lower Austria; (B) sample
with Grunow’s first diatom collection number; (C) scanning electron micrograph showing the
internal view of a valve of Grunowia tabellaria (GRUNOW) RABENHORST named to honour
Grunow. The scale bar represents 5 um. Image credit: Carlos E. Wetzel, Environmental Research
& Innovation (ERIN) Department, Luxembourg Institute of Science and Technology (LIST),
Belvaux, Luxembourg.
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block in the food web, as they form the basic energy source for many marine and fresh-
water organisms, such as plankton feeders and aquatic insects. Hence, the ecological
importance of diatoms cannot be underestimated.

Diatoms in herbaria

Research vouchers of diatoms and large collections made by various (historical) diat-
omists are often, but not always, archived in herbaria and museums, though such speci-
men collections are relatively rare in botanical departments. As the samples differ from
conventional pressed and dried specimens mounted on card, they require special con-
sideration regarding collection management, with each of the differing preparation types
needing different storage systems. Preparation types (Figs 2 & 3) include loose diatom-
aceous earth in packets or other receptacles (from pillboxes to glass vials and larger
heavy bottles), (cleaned) material dried onto pieces of glass and under mica affixed
with gummed linen strips, diatoms on macroalgae or other substrates mounted on card,
microscope slides, SEM stubs, and cleaned preparations in liquid. All require different
storage units, such as stub storage boxes in desiccators for SEM stubs to keep them dry,
or appropriately sized boxes for stacks of pop-up slide holders. Microscope slides should
be stored horizontally in pop-up slide holders, because (historical) cover slip mounting
media, such as Hyrax, Styrax or Naphrax, remain in flux, even if at a slow rate, and
vertical storage causes faster deterioration. Capsules may be best stored “index card
style”, 1. e. upright in boxes to prevent finely ground diatomaceous powder from leaking
out of envelopes, but can also be stored horizontally with multiple packets per folder in
herbarium boxes.

Digitisation of these various object types requires different approaches for each (to be
covered in a future paper). As the specimens are microscopically small, conventional
high-resolution images of the samples are not particularly useful, other than convey-
ing what the preparation type is and displaying unique identifiers, such as bar or QR
codes, and label data. The specimens themselves are best represented with light and/or
scanning electron micrographs, but this requires specialists generating these for specific
research projects, which mostly goes beyond collection curation and management. How-
ever, online sharing of ancillary metadata such as catalogues for particular collections is
valuable, because some important collections that include many types and are the basis
for taxonomic decisions are represented partially in several different herbaria (see next
section for an example). Digitisation effort does therefore not have to be duplicated and
researchers have a better idea where samples are available.

Fig. 2: Different preparation types of samples in the Grunow collection: loose diatomaceous earth
in various receptacles such as (A) packets, as for Grunow sample 793 from Miocene rocks from
Nancoori [Nancowry Island, Nicobar Islands]; (B) glass vials as seen for Grunow sample 2117
collected in Maase [Méseya], Finnmark, Norway; (C) larger bottles containing chunks of rock;
(D) Grunow kept some of his fossil diatom samples in pillboxes. Note Grunow sample 788 of
edible soil purchased at a market in Bogor, Indonesia (Java) and collected during the SMS Novara
expedition (blue arrowhead), though not by him; Note that no stable identifiers currently in use
at W (QR codes) are shown due to image cropping and that any acquisition numbers seen are
obsolete as accession numbers and should not be used in future publications (2A, blue arrowhead).
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The diverse and fragmentary nature of historical diatom collections as evidenced
by Grunow’s collection at W

Many 19th century diatomists collaborated extensively and exchanged their material,
which was later conserved in herbaria and collections worldwide. As a result, original
material of several foundational diatomists is dispersed all over the world, rather than
being kept as a single collection in one institution. Grunow’s collection at W is a prime
example for the dispersed nature of historical diatom collections as it includes samples
from several other naturalists (see below). Many other diatom collections have been
similarly assembled. For example, the Ehrenberg collection, kept at B, also includes
numerous samples acquired from other collectors and shared with Ehrenberg (LAzARUS
& JAHN 1998). The Van Heurck collection at BR is another example for this, and of
Kiitzing’s collection, for which BM is the principal repository, significant portions can
also be found in BR, L, and other herbaria. Grunow gained a fair amount of Kiitzing’s
material, thus, it follows that W has retained a substantial amount of original Kiitzing
specimens (ca 500 samples). Grunow’s letters, and his collection, show that he was well
connected among natural scientists and in particular with other phycologists and diatom
specialists. Duplicates may therefore exist in several other collections, but for one reason
or another, one institution may have ended up with the single remaining sample though
most samples of a given collection are archived at another. For example, W holds most
of Grunow’s material but a substantial amount is also archived at BR. Through gifts,
breakage, loans that were never returned, or other loss of material, some of Grunow’s
microscope slides no longer exist at W. If the material used to prepare the slides is also
no longer available for these reasons or has been used up, individual Grunow slides or
material may be present at BR, if at all.

RECHINGER (1914) lists 68 collections made by other phycologists and diatomists, of
which material is included in Grunow’s collection. Some of the more important ones
came from L.A. de Brébisson (Falaise, France), P.T. Cleve (marine algae from St.
Thomas, Caribbean), C.G. Ehrenberg (Red Sea material), W.G. Farlow (Alaska, North
America), F. Hauck (Adriatic Sea), F. Hauck & P.G. Richter (Phycotheca Universalis
exsiccatae), C.G.F. von Hochstetter (New Zealand, SMS Novara expedition), F.T. Kiitz-
ing (various), F. von Miiller (marine algae, Australia), G. de Notaris (various), L. Raben-
horst (algae, Europe), V.B. Wittrock (various) (see RECHINGER 1914 for full list with
regions). Another ca 70 collectors contributed additional samples in smaller numbers.
Thus, Grunow’s collection is international in scope and extent with samples from the
Americas, Australasia, Central Europe (extensively so), Japan, the Kerguelen Islands,

Fig. 3: Different preparation types of samples in the Grunow collection: (A) material dried onto
pieces of glass or alternatively under mica affixed with gummed linen strips; (B) sample mounted
on mica plate shown to the right of the envelope; (C) sediment with diatoms dried onto card, this
sample contains Navicula cryptocephala KUTzING, No. 39 from Rabenhorst’s exsiccatae series
“Algen Sachsens” [Algae of Saxony]; (D) macroalgae with epiphytic diatoms as enclosed in
a letter by F. Hauck; (E) Grunow sample 1349 mounted onto a piece of glass with mounting
medium, possibly shellac; (F) example of (cleaned) sample mounted onto pieces of glass with
a mounting medium, possibly Hyrax. Note that no stable identifiers currently in use at W (QR
codes) are shown due to image cropping and that any acquisition numbers seen are obsolete as
accession numbers and should not be used in future publications (3F, black arrowhead).
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the Mediterranean, Oceania, Scandinavia, South Africa, etc., and various research expe-
ditions such as SMS Novara (1857-1859) and the Austro-Hungarian North pole expedi-
tion (1872-1874).

This vigorous exchange of material has implications for tracking samples for research,
especially type specimens, original and other historical material. For tracking purposes,
it is worth noting that a sample in the Grunow collection can have several associated
numbers that are not necessarily a collection number. For example:

1. Grunow assigned his own numbers to the samples he worked with, regardless of
whether there were already collection numbers for gifted material. However, he
retained this information and often noted collection numbers on drawings and in
his catalogue (= accession books) in addition to his own sample number. Grunow’s
catalogue is organised by his sample numbers, which are therefore required to access
the information therein. His collection of samples and microscope slides at W is also
organised according to these numbers.

2. In addition, there are also the ‘de Toni numbers’, which refer to the numbering system
used in Giovanni Battista DE ToNI’s “Sylloge Algarum”. This is a vast compendium
of all algae taxon names, published over a long period of time (1889-1924). Volume
2, in three parts, contains all the then known diatom names (1891, 1892, 1894). Each
name was assigned a number; for example, it is 1931 for Achnanthes inflata (DE TONI
1891) (Fig. 4, blue arrowhead). De Toni’s publications, therefore, include relevant
locality information useful for pinpointing original and type material. The ‘de Toni
numbers’ are also relevant, because Grunow’s drawing collection at W is organised
according to the numbers assigned in the “Sylloge”. Studying the drawings is impor-
tant as Grunow usually noted his sample numbers on each, which is vital for finding
raw material and microscope slides at W (Figs 4A, 5 & 6). It also helps to understand
how Grunow arrived at his various species concepts. In this respect, another important

Fig. 4: Drawings by Grunow, entries in his accession books, and material covered in DE TONI’S
“Sylloge Algarum” (1891, 1892, 1894): (A) Note Grunow’s annotations when he prepared the
drawing, here on the cut-out remainder showing Grunow sample number (1937), collector and
collection number are not given in this case, though the catalogue entry (not shown) reveals it to be
a sample collected by Otto Nordstedt s.n. and to correspond to Cleve sample number 57, locality
(Dovre [Norway]), the place of publication is not available in this example but is sometimes noted,
and scale (1500/0.1 and 1000/1). These drawings were used in VAN HEURCK (1880) as evidenced by
the corresponding typeset figure number in that publication and the blueprint copy of the cut-out and
original cut-out remainder placed next to each other after reproduction for publication. Note that the
cut-outs and remainders of VAN HEURCK figs 8 (blue double arrowhead) and 9 (black arrowheads)
have been switched upon assembly on a sheet as can be seen by their outlines, the non-matching
figure numbers, and that the cut-out remainder for fig. 8 is missing; (B) Valve coordinate notation
in Grunow’s accession books (= catalogue) for locating specimens on the corresponding slides. For
example (blue arrowhead), in Grunow sample 859 slide “d”, a valve of Hemiaulus polycistinorum
is located at 13.4 mm from the upper and 37.7 mm from the left slide edges. As this notation is
circled, this indicates that Grunow made a drawing (not shown); (C) DE Ton1 (1891) entry for
Achnanthes inflata. Note “non KUETZ., Stauroneis inflata KUETZ. Bacill. t. 30” in the synonyms,
and localities Tahiti (French Polynesia), Guayaquil (Ecuador), Java (Indonesia), Auckland (New
Zealand), Trinidad, Mauritius, Pompey (Italy), and South Tyrol (Italy). The ‘de Toni number’,
under which any relevant drawings by Grunow will be filed at W, is indicated by a blue arrowhead.
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publication is VAN HEURCK’s (1880—-1885) “Synopsis des Diatomées de Belgique,
Atlas” (Figs 7-9). Although, this important publication contains scant textual infor-
mation, it is an essential publication as many of the illustrations were prepared by
Grunow, and are often the only evidence available for the taxa he described. In the
1800s, an illustration without formal description was sufficient for valid publication
of a new taxon (TURLAND et al. 2018): according to ICN Art. 38.7 “For the purpose
of Art. 38.5, prior to 1 January 1908, an illustration with analysis (see Art. 38.9 and
38.10) is acceptable in place of a written description or diagnosis.”. Therefore, the
plate numbers in VAN HEURCK (1880-1885) are additional important information for
ascertaining type material. Moreover, Grunow’s copy of VAN HEURCK (1880—1885)
at W is, in some cases, annotated by him with his sample number citing the original
material for the illustrated valve, which again helps to pinpoint type material (Fig. 9).
Plates 22Bis. and 33—-132 in VAN HEURCK’s “Types du Synopsis des Diatomées de
Belgique, Atlas” (1882—-1885) have annotations.

3. Additional numbers, on the capsules in particular, are now obsolete W acquisition
numbers (e. g. “(Acqu.) 1901-1234”, with 1901 referring to the year the Grunow dia-
tom collection was officially accessioned at W, Figs 2A, blue arrowhead & 3F, black
arrowhead). These are now replaced by a numeric QR code, which is the unique per-
sistent identifier (PID) used for citation in publications and other tracking purposes
of W specimens (e.g. W0012345). As an example, this is the format for W stable
identifier citation: https://w.jacq.org/W0012345 (dummy URL), with the W-number
corresponding to the QR code (always seven digits) and JACQ (2021) being the W
online database.

4. Grunow sometimes used a specific shorthand for dates. For example, 4/868 is not
another numbering system, but denotes a collection made on or a publication date of
April 1868 (David Mann, pers. comm.).

5. Grunow used a coordinate system denoting the location of specific valves on his
microscope slides, such as ‘d 13.4/37.7’ (see section below, Fig. 4B, blue arrowhead).

6. Lastly, in some cases there are collection numbers assigned by collectors that sent
their material to Grunow. Though, as is often the case with historical specimens, they
were just as often collected sine numero (s.n.), i.e. without collection number.

Components of and object types included in the Grunow collection at W

Grunow’s diatom collection at W includes a great variety of sample preparation types
and other relevant objects, such as drawings and books. The following section introduces
these visually, while the next lays out their organisation at W. Note that no stable iden-
tifiers currently in use at W (QR codes) are shown in the figures, as these will be sys-
tematically added to the collection during its future digitisation, and that any acquisition
numbers seen are obsolete for publication.

Loose diatomaceous material (Figs 2A-2D)

This original material is kept in various receptacles, and therefore separate parts of the
collection, such as packets (Fig. 2A), glass vials (Fig. 2B), larger bottles containing
chunks of rock (Fig. 2C), and fossil diatom samples kept in historical pillboxes (Fig. 2D).
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Sediment and phorophytes dried onto various materials (Figs 3A-3D)

Sediment with diatoms is present either dried onto pieces of glass without a coverslip or
alternatively under mica affixed with gummed linen strips (Fig. 3A), just mica (Fig. 3B),
or card (Fig. 3C). Macroalgae with epiphytic diatoms as enclosed in a letter to Grunow
by F. Hauck (Fig. 3D) are also part of the collection.

Cleaned, mounted samples (Figs 3E & 3F)

Some (cleaned) samples are preserved on small, roughly rectangular pieces of glass
using mica or glass cover slips sealed with various media such as likely shellac (Fig. 3E)
and Hyrax (Fig. 3F). These glass pieces are usually smaller and thicker than a modern
standard glass slide for microscopy, and are therefore difficult to work with on a micro-
scope stage.

Glass slides (Fig. 10)

Of the 3,386 of Grunow’s microscope slides (Mario-Dominik Riedl, pers. comm.) some
1,400 are still available for study at W. The Nebensammlungen (accessory collections)
include slides made by current researchers from Grunow material returned to W and ca
300 duplicates of Grunow’s slides (not shown). The slides can be examined for speci-
mens and light micrographs can be captured for publication, as well as representing type
material. Oil immersion at 1000x is possible for many of these historical slides, though
some are too fragile to allow this.

Drawings (Figs 5 & 6)

The drawings are either Grunow’s own careful work (denoted by his sample number and
sometimes specimen coordinates for the slides), or copies of other’s drawings in order
to amass a more or less complete visual catalogue of all diatom taxa. Grunow made
thousands of drawings. Shown are those for Achnanthes inflata (KUTZING) GRUNOW, the
example taxon discussed throughout this paper (Figs 5 & 6). The collection also includes
those drawings used in publications, mostly in VAN HEURCK (1880-1885). These are vis-
ually obvious (Fig. 4A) in that they consist of a cut-out (as a blueprint copy) of the drawn
valve roughly along its outline and with a type set figure number, glued next to the piece
of paper from which this was extracted (termed cut-out remainder here) with Grunow’s
annotations when he prepared the drawing (e. g. Grunow sample number, collector and
collection number, locality, place of publication, scale). See the section on Grunow’s
catalogue below for his specimen finder notation system (coordinates).

Annotated copy of VAN HEURCK (1880-1885, Figs 7-9)

This is a set of volumes of VAN HEURCK’s “Synopsis des Diatomées de Belgique, Atlas”
annotated with the Grunow sample numbers of material used to prepare the featured
drawings. Grunow stated that he prepared approximately two thirds of the “Synop-
sis” published by VAN HEURCK (1880—1885) (RECHINGER 1915), which includes many
descriptions, mainly as illustrations. The drawings were selected from among Grunow’s
many thousands of sketches. This is evidenced by those drawings having been cut out
to isolate the illustration only, leaving notes and annotations behind on the remaining
piece of paper (cut-out remainder), and indicating the figure number in VAN HEURCK
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(1880-1885) in type. Because the original cut-outs stayed with Van Heurck (now at BR),
at W, blueprint copies were substituted in the Grunow collection and are visually obvi-
ous due to the blue colouring. Fig. 4A shows a rare case where a mistake occurred during
assembly of the drawings on sheets, as the cut-outs and cut-out remainders have been
switched for Navicula serians var. brachysira (BREBISSON) VAN HEURCK (as N. serians
var. minor GRUNOW) and N. serians var. minima GRUNOW used for VAN HEURCK (1880)
pl. 12, figs 8 & 9. Grunow annotated his copy of VAN HEURCK (1880—1885), noting in
pencil which particular sample he worked from to generate the illustrations used therein,
though he did not do this consistently for all illustrations, and annotations, in particular
for the earlier plates, are lacking (1-32, except 22Bis.). For example, compare the repro-
ductions in Figs 7 (VAN HEURCK 1880, pl. 26) and 8 (VAN HEURCK 1880, pl. 27) with
no annotations, to the reproduction in Fig. 9, which is an annotated plate (VAN HEURCK
1883, pl. 112).

Catalogue — accession books (Fig. 11)

Grunow kept track of the material he worked on in a catalogue consisting of five compo-
sition notebooks. Therein, samples are organised according to ascending numbers (see
point 1. above); he also jotted down information about the sample, such as locality, col-
lector, collection date, in varying detail and listed some of the principal taxa in the sam-
ple. Grunow also had a notation system for locating particular valves on slides, which
is on some drawings and occasionally in the catalogue. For example, in the accession
books ‘d 13.4/37.7” shown for Grunow sample 859 (Fig. 4B, blue arrowhead) refers to
slide ‘d’ of sample number 859, of which Grunow prepared four slides, and gives valve
location on that slide as 13.4 mm from the upper, and 37.7 mm from the left edges. As
‘d 13.4/37.7’ is encircled, this means that Grunow also made a drawing. This notation is
relatively rare in the accession books, as indicated by the first instance at Grunow num-
ber 859 out of 3,278, nor is this notation frequent thereafter. It is more often encountered
on the drawings (e. g. the drawing for sample number 2311.a in Fig. 6). As an aside, note
that slides 859b and 859d are missing from the collection.

For completeness, there are other non-diatomaceous parts of the Grunow collection at
W, such as his macroalgae and Sargassum C.AGARDH collections (Figs 12 & 13) donated
in 1912 (RECHINGER 1915).

Organisation and management of the Grunow collection at W

At W, the diatom specimens are kept in the cryptogam collection, separate from the
phanerogams (see BRAUCHLER et al. 2021 for a more detailed overview). The collection
is mainly that of Grunow, who donated his collections to W: the diatoms were donated in
1899 (ANoNYMOUS 1899), of which 6,144 sample numbers were officially accessioned
in 1900 and 1901 in addition to thousands of drawings (STEINDACHNER 1902), and later,
in 1912, the remainder of his algae collection (RECHINGER 1915). Since then, the Grunow
diatom samples are kept in two larger separate sets, which are not congruent in that
samples may be represented in one, but not necessarily the other as well. These are kept
in one set according to Grunow’s numbering system (Fig. 14) and another set as general
collection (Fig. 15). Some samples may be filed in one set, but not the other, which
makes locating material complex:
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1. a general collection organised alphabetically by genus and species, containing
many duplicates of Grunow sample numbers, but also other material and

2. aset organised by Grunow’s sample numbers.

In addition, there are several sub-collections kept separately for management purposes
(storage of different preparation types) and historical reasons. For example, due to space
issues at the herbarium, the drawings were at one point kept in a different NHMW
department, the Archive for the History of Science, but have since been returned to the
herbarium on permanent loan as they are essential for finding type material and under-
standing Grunow’s ideas about diatom taxonomy (see below). The collection is not yet
digitised and numbers given here are mostly estimates. Grunow’s catalogue, as listed
in his accession books, numbers 3,278 entries corresponding to ca 1,450 microscope
slides, both organised according to the number Grunow assigned each sample. There are
fewer slides than sample numbers as some were gifted to Grunow’s collaborators or by
subsequent curators to researchers, have been lost through unreturned loans, or breakage
during transport. In order to preserve this invaluable original material, the slides are
now therefore no longer sent out on loan. It is important to note that neither is the raw
material for all 3,278 samples still available at W. Additional separate exsiccatae that
once belonged to Grunow are CLEVE & MOLLER’s “Diatoms” (1877—1882), MOLLER’s
“Probe- und andere Platten” (1868), DELOGNE’s “Diatomees de Belgique” (1880-1881),
EULENSTEIN’s “Diatomacearum Species Typicae” (1867—1869), RABENHORST’s “Diato-
maceae exsiccatae totius terrarum orbis” (1871), and VAN HEURCK’s “Types du Synopsis
des Diatomées de Belgique” (1882—1885). Additional small ancillary sub-collections of
samples without a Grunow sample number are: fossil material, cleaned material in lig-
uid, slides prepared by current researchers, and SEM stubs. Except for the sine numero
samples, these are organised according to Grunow sample numbers. It should be noted
that some material Grunow worked with, such as that of Per Teodor Cleve, Henri Van
Heurck, and George A. Walker Arnott, no raw material exists at W, but part of it (Van
Heurck, Walker Arnott) is archived at BR, BM (Walker Arnott), and the herbarium of the
Royal Botanic Garden Edinburgh (E, Scotland, UK).

Grunow’s diatom drawing collection numbers in the many thousands. Several drawings
are assembled onto a sheet and these are kept in species maps organised according to the
numbering system of DE TONI’s (1891, 1892, 1894) “Sylloge Algarum” (Figs 5 & 6 and see
point 1. below). This was done by a team of preparators and assistants at the Department of
Botany, and the ordering according to genus and species names, mounting onto sheets, and
organisation into maps were directed by volunteer K. von Keissler (STEINDACHNER 1901,
1902), who later became director of the department (in those days it was expected to start
in an unpaid role (BRAUCHLER et al. 2021)). The drawing collection also comprises those
used in publications, such as VAN HEURCK (1880-1885), which were cut out of the original
sheets. These extracted drawings are conserved in BR as they have the original (hand-
made) plates of VAN HEURCK (1880—1885) in their collection. The shape of the original
cut-outs (BR) corresponds entirely with the cut-out remainder in the Grunow collection
(W) as evidenced by the blueprint copies of the original cut-outs (also at W) (Fig. 4A).

Digital scans of a small number of drawings and the annotated copy of VAN HEU-
RCK’s (1880-1885) “Atlas” can be generated and shared upon request to the curator
of cryptogams (see below). Scans of the accession books exist and portions of these



346 Annalen des Naturhistorischen Museums in Wien, B, 124

high-resolution scans can also be made available upon request until the Grunow col-
lection is fully digitised and published online. To this end, staff at W are in the process
of digitising the Grunow collection to make it more accessible to users globally via the
herbarium’s online platform JACQ (2021). This process, the rationale behind it, and
workflows will be discussed in a future publication.

Procedure for finding a specimen in the Grunow collection at W — Using
Achnanthes inflata (KUTZING) GRUNOW as example

The following sequence of steps involving the component parts of the Grunow collec-
tion usually lead to finding relevant original and type material as well as other histor-
ical material. We chose Achnanthes inflata (KUTZING) GRUNOW (basionym, Stauroneis
inflata KUTZING) as example, because it is currently being worked on for a future pub-
lication. The concepts of A. inflata sensu GRUNOW relative to S. inflata sensu KUTZING
need closer examination, as it is not clear that they are conspecific. Hence, locating
Grunow’s material for re-examination was important. This example is sufficiently com-
plex to showcase the many interlinked layers of the Grunow collection at W. The differ-
ent components of the Grunow collection are consulted in the following sequence:

1. DE Tonr’s (1891, 1892, 1894) “Sylloge Algarum”. Entries for species in the
“Sylloge Algarum” often include information on the samples Grunow used for
descriptions (though they do not indicate the actual Grunow sample number),
their collectors and localities, which are needed in conjunction with the draw-
ings. Finding the relevant entry requires going through the index and locating
the assigned taxon number code (‘de Toni number’) shown in the text margin by
the species name (Fig. 4C, blue arrowhead). The ‘de Toni number’ is essential
for finding Grunow’s drawings for that particular taxon, as the drawing collec-
tion is organised according to these numbers. This in turn leads to pinpointing
the Grunow sample numbers noted on most of the drawings, which lead to the
accession book entries, raw material samples, and microscope slides. The de Toni
number for Achnanthes inflata is 1931 (Figs 4C, blue arrowhead & 5, blue arrow).

2. Drawings (Figs 5 & 6). The map of drawings for 4. inflata shows a list of sample
numbers and their localities (Fig. 5, blue arrowhead), and individual drawings with
annotations for some of those sample numbers. Note that the list gives Grunow
sample numbers in which A. inflata occurs, according to him. However, the lists
are not always available, nor are they necessarily complete. For example, note
Grunow’s annotation (Fig. 5, blue double arrowheads) for 4. inflata referring to
“essbare Erde von Java” [edible soil from Java], which corresponds to the unique

Fig. 5: Grunow’s drawings for Achnanthes inflata (KUTZING) GRUNOW: as seen on the label of P
the map that contains the drawings for 4. inflata, which is shown as inset in the upper left-hand
corner, the drawing collection is organised according to the numbering system of DE Ton1 (1891,
1892, 1894), i.e. number 1931 for this taxon (blue arrow). The blue arrowhead indicates Grunow’s
list of his sample numbers that include A. inflata and their collection localities. The blue double
arrowhead points to Grunow’s annotation slip for 4. inflata and its synonymy, referencing a
sample of “essbare Erde von Java” [edible soil from Java]. The black arrowhead points to further
synonyms. The black double arrowheads indicate Grunow samples 617 & 618 from Tahiti.
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Fig. 6: Grunow’s drawings for Achnanthes inflata (KUTZING) GRUNOW: for completeness, the
second sheet of drawings for 4. inflata in that map is shown here.
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Fig. 7: Grunow’s drawings in Van Heurck’s publications: plate 26 in VAN HEURCK (1880) for
Achnanthes (figs 10-28) without any annotations about Grunow sample numbers used to prepare
the illustrations. Compare to plate 112 in VAN HEURCK (1883) of the unrelated Triceratium
EHRENBERG where annotations are given (see Fig. 9).
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Fig. 8: Grunow’s drawings in Van Heurck’s publications: plate 27 in VAN HEURCK (1880) for
Achnanthes (all figs) lacking annotations. The caption for fig. 27 references “A. ventricosa?”
(blue arrowhead, text not shown). Plates for Stauroneis EHRENBERG (VAN HEURCK 1885, pl. 4, 7,
10, 12, 13, 14, 27 in VAN HEURCK (1880)) are also not annotated (not shown). Therefore, all of
Grunow’s drawings for A4. inflata and its synonyms have to be further consulted in relation to the
protologue to pinpoint Grunow’s original material.
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Fig. 9: Grunow’s drawings in Van Heurck’s publications: for comparison to the two previous
plates, a plate (VAN HEURCK (1883), pl. 112) annotated with the Grunow sample numbers of
material used to prepare the featured drawings of species of Triceratium.
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Fig. 10: Microscope slides prepared by Grunow showing organisation within a pop-up slide
holder according to Grunow sample numbers: there are two slides for Grunow sample 788. The
label on both slides reads “Essbare Erde von Java” [edible soil from Java]. The label on the
second slide reads “gross” [large] and has a note in pencil: Denkler 2ck. The other slide has an
additional exsiccatae label: “J.D.Moller, Wedel, in Holstein”. The slides can be examined for
specimens to generate light micrographs for publications and represent the type material.
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Fig. 11: accession book entry for Grunow sample 788: the text reads (though characteristically

partially illegible):

I [in green wax pencil, it is unclear what this refers to].

V[an] Heurck.

Essbare Erde von Java (gekauft — Buitenzorg) [edible soil from Java (bought — Bogor)] Novara

[Expedition] /. glas preparat [? in pencil]/. fl

X. Achnanthes ventricosa inflata m[ihi]

Navicula major viridis, (Digi[illegible] / Tabellaria, borealis., Legumen, nodosa
nobilis, gibba, cardinalis, gastrum, elliptica /. javanica m.

Staunronets [tHegibte]

[tHegible]

Nitzschia amphioxys Cymbella Dianae Eh [Ehrenberg] /. et

| Gomphonema Furris Augur var. angustata

/. Melosira [tHegible] granutata crenulata var. Javanica m [illegible].

X. Eunotia /. monodon Eh: var diodon, Crocodilus | bidens Eh, gracilis?

/. Stauroneis oblonga m. nov m

Pleurostauron | Frauenfeldtii m /. javanica
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Fig. 12: A drawing of Chara armata MEYEN ex KUTZING by Grunow from the macroalgae
collection.
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Fig. 13: Grunow’s macroalgae collection of Sargassum represented by a specimen of S. amaliae
GRrRUNOW collected in Australia in the 19" c. by Amalie Dietrich (blue arrowhead), an early
German female naturalist in whose honour Grunow named this species.
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Fig. 14: Organisation of raw materials in the Grunow collection: an example of map contents
within the collection set filed according to Grunow sample numbers. Grunow sample 788 is not
shown as it is out on loan.
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Fig. 15: Organisation of raw materials in the Grunow collection: general collection set filed
alphabetically according to genus and species with capsules of multiple samples gathered in a
map. The map containing samples for Achnanthes inflata (KUTZING) GRUNOW is shown. Note
availability of two capsules with material from Grunow sample 788 collected during the SMS
Novara expedition (also see Fig. 3F). Grunow sample 848 corresponds to Hochstetter s.n. collected
at Cabbage Tree Swamp, Auckland, New Zealand and Grunow sample 1690 corresponds to Kurz
3175 (collector) and Hauck sample number 799, Pegu [Range], Burma (= Bago Yoma, Myanmar).
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Grunow sample 788 (fossil, Fig. 2D), but is not listed. The annotation also gives
its synonym A. ventricosa EHRENBERG (as EBG.) [in] Microg., nec KG. [KUTZING]
and registers Grunow’s doubt, as indicated by “?”, whether it is conspecific with
Stauroneis inflata KUTZING depicted between the list and annotation slip (Fig. 5,
black arrowhead). Also note that Grunow samples 617 and 618 from Tahiti are
depicted on the sheet (Fig. 5, black double arrowheads). Java and Tahiti are the
two localities listed in the protologue for 4. inflata, GRUNOW (1867). Sometimes,
annotations in Grunow’s copy of VAN HEURCK (1880-1885) help to narrow the
selection to a single sample number or the type material.

Annotated copy of VAN HEURCK’s “Synopsis des Diatomées de Belgique, Atlas”
(1880-1885) (Figs 7-9). There are no examples of Achnanthes inflata in VAN
HEURCK (1880-1885), nor are the Achnanthes plates annotated (Figs 7 & 8), so
all of Grunow’s drawings for 4. inflata need to be consulted further (Figs 5 & 6)
in conjunction with the localities given in the protologue and DE TonI (1891). In
the protologue GRUNOW (1867) provides two SMS Novara expedition localities:
1) Java, a sample of edible soil, collector unknown and 2) Wahiria See (Lake
Vaihiria), Tahiti collected by Frauenfeld s.n. Tahiti is noted on the drawings for
Grunow sample numbers 617 and 618 (Fig. 5, black double arrowheads), and one
note with “essbare Erde von Java” (Fig. 5, blue double arrowhead), which impli-
cates the unique fossil sample 788, though the number is not listed. Sample 788
was purchased at a market in Bogor, Indonesia, [am Markt von Buitenzorg gekauft]
(see pill box label Fig. 2D, blue arrowhead). Since annotations in VAN HEURCK do
not narrow down the selection here, material from all samples Grunow listed still
available should be examined, but particularly those from Java and Tahiti.

Catalogue (= accession books). The accession books give further details for each
sample number, such as a species list for the sample, often indicating the most
common species present by underlining them or possibly with the notation “I.
or /.”, and provenance information, such as its collector, collection locality, and
sometimes other notes. The entry for Grunow sample 788 is shown (Fig. 11) and
corroborates that this number corresponds to the sample “essbare Erde von Java”
and was purchased during the SMS Novara expedition. Entries for Grunow sam-
ples 617 and 618 (not shown) give Tahiti, and specifically “Lake Wahiria” for the
latter, record von Frauenfeld as collector, and list Achnanthes frawenfetdii inflata
m (617) and Stauroneis frauenfeldii (618).

. Microscope slides. Note in Fig. 10 that two slides for Grunow sample 788 are avail-

able, and again reference “essbare Erde von Java”. The slides for Grunow samples
617 and 618 are no longer available at W. Slides corresponding to Grunow sam-
ples mentioned in the list included in the map of drawings or annotations therein
and still available for light microscopy (LM) study are: 667, 846, 848, 1495, 1690,
1718, 1747a & b, 1897,2275,2311a & b, 2619a & b, 2642, 2643, 2693, and 2868.

. Raw material collections. Regarding 4. inflata, in the set filed according to Grunow

numbers, raw material is available for sample 788, but not numbers 617 and 618.
The general collection includes Grunow sample numbers 788, 848, and 1690
filed under the name A. inflata (Fig. 15), and 617 (= Frauenfeld s.n., Tahiti) filed
under Gomphonema parvulum (note that diatom samples usually include several
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taxa) with none available for sample 618. Based on GRuNOw (1867), samples
788 (Java) and 617 (Tahiti) could be examined more closely using SEM. Grunow
sample 848 (= Hochstetter s.n., Cabbage Tree Swamp, Auckland, New Zealand),
another collector and locality mentioned in GRuNOw (1867) and DE TonI (1891)
with less detail (Fig. 4C), and Grunow sample 1690 (= Kurz 3175 (collector) and
Hauck sample number 799, Pegu [Range], Burma = Bago Yoma, Myanmar) may
also be relevant though the latter was not explicitly mentioned in the protologue.
Only if ample raw material is available can it potentially be destructively sampled
to make preparations for LM and SEM work, which is the case here. Based on
the results, a publication by D.M. Williams about the identity of S. inflata sensu
KUTZING relative to A. inflata sensu GRUNOW will appear elsewhere once these
samples have been examined.

Submitting requests to W for the Grunow collection

To speed up requests, it is helpful to supply the following information:

1.
2.

4.
5.
6.

The Grunow sample number (if known)

‘de Toni number’, i.e. the number assigned to a taxon in DE TonI’s (1891, 1892,
1894) “Sylloge Algarum”. The volumes are freely available here:

1891: https://bibdigital.rjb.csic.es/idurl/1/10558
1892: https://bibdigital.rjb.csic.es/idurl/1/10559
1894: https://bibdigital.rjb.csic.es/idurl/1/10560

. Plate number in VAN HEURCK’s (1880—1885) “Synopsis des Diatomées de Bel-

gique, Atlas”, available here: https://gallica.bnf.fr/ark:/12148/bpt6k62251160.
texteImage

A scan of the protologue
Drawings or LM images of the taxon in question

Any other information the requester thinks relevant

Please note that due to their uniqueness and fragility Grunow’s microscope slides can no
longer be sent out on loan nor in many cases examined using oil immersion methods. Until
they are published online on the W herbarium data platform JACQ (2021), a few scans of
selected pages of the catalogue (accession books), VAN HEURCK’s (1880—1885) “Atlas” anno-
tated with sample numbers by Grunow, and drawings can be made available upon request.

Online Supplementary Material

Publications by Albert Grunow as listed in MiLLs (1893) and RECHINGER (1915)

with some additions

All works by Grunow are listed in the online supplementary material associ-
ated with this article, in the online version, at http://www. nhm-wien.ac.at/verlag/
wissenschaftliche publikationen/annalen_serie b/124 2022.
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Several entries in the list are short notes by him on the publications of others, but none-
theless often contain pertinent taxonomic information. These notes show which literature
Grunow was aware of and may have influenced him. His main publications are those
on the genus Sargassum (GRUNOW 1867, 1915, 1916) as well as Schizonema C.AGARDH
and Berkeleya GREVILLE (GRUNOW 1868, 1880), his analyses of the diatoms collected
during the Novara expedition (GRUNOW 1867, 1869), analyses of the algae from the
Austro-Hungarian North pole expedition (1872—-1874) led by Weyprecht and Payer
when discovering parts of Franz Josef Land (GRuNow 1884), and work on “Synopsis
des Diatomées de Belgique, Atlas” (largely prepared by Grunow, but published as VAN
HEeurck 1880-1885). Grunow was also an editor for the multi-volume “Dr. L. Raben-
horst’s Kryptogamen-Flora von Deutschland, Osterreich und der Schweiz” and contrib-
uted to “A. Schmidt’s Atlas der Diatom(ac)een-Kunde”.
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Online Supplementary Material

A reference list of Grunow’s publications

To the best of our knowledge, these are all works published by Grunow. Most of these can be
found on the Biodiversity Heritage Library platform (https://www.biodiversitylibrary.org/).

001.

002.

003.

004.

005.

006.

007.

008.

009.

GRrUNOW A., 1858: Die Desmidiaceen und Pediastreen einiger Osterreichischer Moore,
nebst einigen Bemerkungen iiber beide Familien im Allgemeinen. — Verhandlungen der
Kaiserlich-Koéniglichen Zoologisch-Botanischen Gesellschaft in Wien 8§: 489-502. —
https://www.biodiversitylibrary.org/page/26712918#page/693/mode/1up

GrUNOW A., 1860: Ueber neue oder ungeniigend gekannte Algen. Erste Folge.
Diatomaceen, Familie Naviculaceen. — Verhandlungen der Kaiserlich-Koniglichen
Zoologisch-Botanischen Gesellschaft in Wien 10: 503-582, pls III-VII. — https://
www.biodiversitylibrary.org/page/26713826#page/671/mode/lup - https://www.
biodiversitylibrary.org/page/26713906#page/751/mode/1up

GRUNOW A., 1861: Algas. I. Diatomaceae. — In: HEUFLER L.J. VON, (ed.): Specimen florae
cryptogamae septem insularum editum juxta plantas Mazziarianas herbarii Heurfleriani
et speciatim quoad filices herbarii Tommasiniani. — Verhandlungen der Kaiserlich-
Koniglichen Zoologisch-Botanischen Gesellschaft in Wien 11: 416—430. — https://www.
biodiversitylibrary.org/page/16403153#page/606/mode/1up

GRrRUNOW A., 1862: Die osterreichischen Diatomaceen, nebst Anschluss einiger neuen
Arten von anderen Lokalititen und einer kritischen Uebersicht der bisher bekannten
Gattungen und Arten. Erste Folge. Epithemieae, Meridioneae, Diatomeae, Entopyleae,
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Kaiserlich-Koéniglichen Zoologisch-Botanischen Gesellschaft in Wien 12 (2): 545-588,
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GRUNOW A., 1863: Ueber einige neue und ungeniigend bekannte Arten und Gattungen
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Gesellschaft in Wien 13: 137-162, tab. IV-V (13—14). — https://www.biodiversitylibrary.
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GrUNOW A., 1865: Ueber diec von Herrn Gerstenberger in Rabenhorst’s Decaden
ausgegebenen Stiflwasser-Diatomaceen und Desmidaceen von der Insel Banka, nebst
Untersuchungen iiber die Gattungen Ceratoneis und Frustulia. — In: RABENHORST L. (ed.):
Beitrige zur ndheren Kenntnis und Verbreitung der Algen, 2: 1-16, pl. I, II. — Leipzig: Eduard
Kummer. — http://sammlungen.ub.uni-frankfurt.de/botanik/periodical/titleinfo/5025891
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GrUNOW A., 1865: L. Rabenhorst, Beitrdge zur ndheren Kenntnif3 und Verbreitung der
Algen. Heft 2. mit 5 lithogr. Tafeln. Leipzig, 1865. Enthélt: I. A. Grunow, SiiBwasser-
Diatomeen und Desmidicen von der Insel Banka, nebst Untersuchungen iiber die
Gattungen Ceratoneis und Frustulia. A. Diatomataceac. — Hedwigia 4 (8): 124-127. —
https://www.biodiversitylibrary.org/item/13855#page/148/mode/lup

GRUNOW A., 1865: Algae. Diatomeae. — In: UNGER F. & KotscHy T., (eds): Die Insel
Cypern, ihrer physischen und organischen Natur nach, mit Riicksicht auf ihre friihere
Geschichte. Pp. 150-166. — Wien: Wilhelm Braunmiiller. — https://archive.org/stream/
dieinselcypernihOOunge#page/150/mode/2up

GrRUNOW A., 1866: Molér aus lJiitland, eingesandt von Th. Jensen, analysiert von
A. Grunow. — Hedwigia 5 (10): 145-146. — https://www.biodiversitylibrary.org/
page/421631#page/164/mode/lup

GRUNOW A., 1867 (1868): Algae. — In: FENZL E., (ed.): Reise der Osterreichischen Fregatte
Novara um die Erde in den Jahren 1857, 1858, 1859 unter den Befehlen des Commodore
B. von Wiillerstof-Urbair, Botanischer Theil, Bd. 1., Sporenpflanzen. Pp. 1-104, 12 pls. —
Wien: Karl Gerold’s Sohn. — https://www.biodiversitylibrary.org/item/25328%#page/7/
mode/1up — https://www.biodiversitylibrary.org/item/25328%#page/115/mode/lup

GrUNOW A., 1867: Diatomeen auf Sargassum von Honduras gesammelt von Lindig,
untersucht von A. Grunow. — Hedwigia 6 (1): 1-16. — https://www.biodiversitylibrary.org/
page/421688#page/8/mode/lup

GrUNOW A., 1867: Diatomeen auf Sargassum von Honduras, gesammelt von Lindig,
untersucht von A. Grunow. — Hedwigia 6 (2): 17-32. — https://www.biodiversitylibrary.
org/page/421704#page/24/mode/lup

GRUNOW A., 1867: Nachtridgliche Bemerkungen iiber die von Herrn Lindig gesammelten
Diatomeen von Honduras. — Hedwigia 6 (3): 33—37. — https://www.biodiversitylibrary.
org/page/421720#page/40/mode/lup

GRrRUNOW A., 1868: — Flora europaea algarum aquae dulcis et submarinae. Auctore L.
Rabenhorst. — Osterreichische Botanische Zeitschrift 18: 129-135. — https://www.
biodiversitylibrary.org/page/28702682#page/135/mode/1up

GrUNOW A., 1868: Beitrige zur Kenntni3 der Schizonema- und Berkeleya-Arten. —
Hedwigia 7 (1): 1-7. — https://www.biodiversitylibrary.org/page/456737#page/8/
mode/lup

GRUNOW A., 1869: — Summaries of: Reise Sr. Majestéit Fregatte Novara um die Erde.
Botanischer Theil, 1. Band. Algen, bearbeitet von A. Grunow. — Hedwigia 8 (3): 41-47,
8 (4), 58-64, 8 (5): 65-73. — https://www.biodiversitylibrary.org/page/483565#page/49/
mode/lup — https://www.biodiversitylibrary.org/page/483582#page/66/mode/lup —
https://www.biodiversitylibrary.org/page/483582#page/73/mode/1up

GrUNOW A. & KITTON F., 1872: Novara Diatoms. Descriptions of New Genera and Species
of Diatoms obtained by the Austrian Imperial Frigate Novara, during her Voyage round
the World. Translated by F. Kitton. Parts 1-3. Grevillea 1: 30-32, pl. 2, 41-43; 76-80,
pl. 5; 91-94, pl. 6. — https://www.biodiversitylibrary.org/item/3013 7#page/44/mode/lup —
https://www.biodiversitylibrary.org/item/30137#page/57/mode/lup ~ —  https://www.
biodiversitylibrary.org/item/30137#page/96/mode/lup — https://www.biodiversitylibrary.
org/item/30137#page/113/mode/lup

GRrRUNOW A., 1874: Algen der Fidschi-, Tonga- und Samoa-Inseln, gesammlet von Dr.
E. Graeffe, beschrieben von A. Grunow. Erste Folge: Phaeosporeae, Fucoideae und
Florideae. —Journal des Museum Godeffroy 3 (6): 23—50. —https://www.biodiversitylibrary.
org/page/44104066#page/35/mode/lup

GRUNOW A., 1874: Sphacelaria Clevei n. sp. — Botaniska Notisier 2: 37. — https://www.
biodiversitylibrary.org/page/56783572#page/45/mode/lup
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GRrRUNOW A., 1874: Sphacelaria Clevei n. sp. — Hedwigia 13 (5): 71. — https://www.
biodiversitylibrary.org/page/477697#page/78/mode/1up

GRUNOW A., 1874: Sphacelaria Clevei n. sp. — Hedwigia 13 (11): 174. — https://www.
biodiversitylibrary.org/page/477802#page/183/mode/1up

GRUNOW A., 1877: New diatoms from Honduras. Described by Herr A. Grunow. With
notes by F. Kitton, Hon. F.R.M.S. — Monthly Microscopical Journal 3 (18): 165-186, pls
193-196. — https://www.biodiversitylibrary.org/page/50338533#page/191/mode/lup

GRUNOW A., 1877: Algae. — In: REICHHARDT H.W., (ed.): Beitrag zur Kryptogamenflora
der hawaiischen Inseln. Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften
in Wien 75: 556-557. — https://www.zobodat.at/pdf/SBAWW _75 0453-0482.pdf

GRUNOW A., 1878: Algen und Diatomaceen aus dem Kaspischen Meere. — In: SCHNEIDER
0., (ed.): Naturwissenschaftliche Beitrdge zur Kenntnis der Kaukasus-Lander. Pp.
98-132, pls 3, 4. — Dresden: Burdach’sche Hofbuchhandlung. — https://www.digitale-
sammlungen.de/de/view/bsb11372392?page=102 — https://www.digitale-sammlungen.
de/de/view/bsb113723927page=169 — https://www.digitale-sammlungen.de/de/view/
bsb113723927page=171

GRUNOW A., 1879: Quelques remarques sur les diatomées de P.-T. Cleve et Moller. Upsal
[sic], 1878, No. 5, 1-48. — Brebissonia 1 (7): 98—102. — https://www.biodiversitylibrary.
org/page/45780904+#page/146/mode/lup

GRUNOW A., 1879: New species and varieties of Diatomacea from the Caspian Sea. [...]
Translated and with additional notes by F. Kitton, Hon. F.R.M.S. — Journal of the Royal
Microscopical Society 2 (2): 677— 691, pl. 21. — https://www.biodiversitylibrary.org/
page/9556114#page/365/mode/lup

GRUNOW A., 1880: Petit, P., Priorité du nom Gaillionella BORY sur le nom Melosira AG.
(Brébissonia. II. Jahrg. [1880.] No. 8.). — Botanisches Centralblatt 1 (1-4, 6): 161. —
https://www.biodiversitylibrary.org/page/522298 1#page/169/mode/ 1up

GRUNOW A., 1880: Petit, P., La dessication fait elle périr les Diatomées? (Sep. Abdr. aus
Bull. de la soc. bot. de France 1880.). — Botanisches Centralblatt 1 (14, 6): 161. — https://
www.biodiversitylibrary.org/page/5222981#page/169/mode/1up

GrRUNOW A., 1880: Petit, P., De I’endochrome des Diatomées. (Brébissonia. II. Jahrg.
No. 7. Jan. 1880. m. 1 Tfl.). — Botanisches Centralblatt 1 (1-4, 6): 162. — https://www.
biodiversitylibrary.org/page/522298 1#page/170/mode/1up

GRUNOWA., 1880: Brun, J., Diatomées des Alpes et du Juraet de laRégion Suisse et Frangaise
des environs de Genéve. 8. av. 9 pl. Basel [Georg] 1880. — Botanisches Centralblatt 1 (14,
7/8): 195. — https://www.biodiversitylibrary.org/page/5223014#page/203/mode/ 1 up

GrRUNOW A., 1880: Bemerkungen zu J. Brun’s Diatomeenflora der Alpen. —
Botanisches Centralblatt 1 (14, 7/8): 248-255. — https://www.biodiversitylibrary.org/
page/5223067#page/256/mode/1up

GrRUNOW A., 1880: Deby, J., Les apparences microscopiques des valves des Diatomees.
(Ann. de la Soc. Belge de Microscopie. Vol. V.). — Botanisches Centralblatt 1 (1-4, 9/10):
258. — https://www.biodiversitylibrary.org/page/522307 7#page/266/mode/ lup

GrRUNOW A., 1880: Reinsch, P.F., Diatomaceae of Kerguelens-Land. Algae aquae dulcis
insulae Kerguelensis, auctore P. F. Reinsch, cum notulis de distributione geographica a G.
Dickie adjectis. (Trans. R. Soc. CLXVIIL. p. 66—69; Ref. Grevillea, 1880, No. 47 p. 90—
91.). — Botanisches Centralblatt 1 (1-4, 11): 322. — https://www.biodiversitylibrary.org/
page/5223141#page/330/mode/lup

GRUNOW A., 1880: Kitton, Fr., The early history of the Diatomaceae. (Science Gossip 1880,
Aprilheft.). — Botanisches Centralblatt 1 (14, 11): 322. — https://www.biodiversitylibrary.
org/page/5223141#page/330/mode/lup
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GruNOw A., 1880: Kitton, Fr., Discovery of diatoms in the London clay. (Science
Gossip, 1880, Aprilhft.). — Botanisches Centralblatt 1 (1-4, 12): 353. — https://www.
biodiversitylibrary.org/page/5223172#page/361/mode/1up

GrUNOW A., 1880: Brun, J., Les Diatomées. (Brébissonia II. 1880. Nr. 7—11.); Wieder-
Abdruck der Einleitung zu Prof. J. Brun’s “Diatomées des Alpes et du Jura et de la région
suisse et frangaise des environs de Geneéve”. — Botanisches Centralblatt 1 (1-4, 19): 578.
— https://www.biodiversitylibrary.org/page/5223397#page/586/mode/1up

GRrUNOW A., 1880: Petit, P., Diatomées de I’lle de Ré, récoltées sur le Chondrus crispus.
(Bull. de la Soc. de Botanique a Paris 1880.). — Botanisches Centralblatt 1 (1-4, 19):
578. — https://www.biodiversitylibrary.org/page/5223397#page/586/mode/1up

GRUNOW, A., 1880: On some new Species of Nitzschia. (Journ. of the R. Microscop. Soc.
Vol. TII. No. 3 [June 1880.] p. 394-397, Tab. XII, XIII.). — Botanisches Centralblatt 1
(14, 21/22): 645-646. — https://www.biodiversitylibrary.org/page/5223464#page/653/
mode/lup

GRrUNOW A., 1880: Van Heurck, Henri, Synopsis des Diatomées de Belgique, Fascicule I,
premicre partie. Anvers (édité par I’auteur) 1880. — Botanisches Centralblatt 1 (1-4, 25):
741-744. — https://www.biodiversitylibrary.org/page/5223560#page/749/mode/1up

GruUNOW A., 1880: Van Heurck, Henri, Synopsis des Diatomées de Belgique, Fascic. II.
Rhaphidées, deuxieme partie. Anvers. 1880. — Botanisches Centralblatt 1 (1-4, 47/48):
1441-1446. — https://www.biodiversitylibrary.org/page/5224382#page/1571/mode/1up

GruNow, A. 1880: Vorldufige Bemerkungen zu einer systematischen Anordnung der
Schizonema- und Berkeleya-Arten, mit Bezug auf die in Van Heurck’s Diatomeenflora
von Belgien veroffentlichten Abbildungen der Frusteln auf Tafel XV, XVI und XVII. I. —
Botanisches Centralblatt 1 (1-4, 47/48): 1506—1520. — https://www.biodiversitylibrary.
org/page/5224447#page/1636/mode/lup

GruNOow, A. 1880: Vorldufige Bemerkungen zu einer systematischen Anordnung der
Schizonema- und Berkeleya-Arten, mit Bezug auf die in Van Heurck’s Diatomeenflora
von Belgien veroffentlichten Abbildungen der Frusteln auf Tafel XV, XVI und XVII. II.
— Botanisches Centralblatt 1 (1-4, 49/50): 1585—1598. — https://www.biodiversitylibrary.
org/page/5224526#page/1715/mode/1up

GRUNOW A., 1880: On some new species of Nitzschia (with notes by Mr. F. Kitton, Hon.
F.R.M.S.). — Journal Royal Microscopical Society 3: 394-397, pls 12, 13. — https://www.
biodiversitylibrary.org/page/9528827#page/446/mode/1up

CLEVE P.T. & GrRUNOW A., 1880: Beitrdge zur Kenntniss der arctischen Diatomeen. —
Kungliga Svenska Vetenskapsakademiens Handlingar, ser. 4, 17 (2): 1-121, pls I-VII. —
https://www.biodiversitylibrary.org/page/3428932 1#page/77/mode/1up

BorRNET E. & GrUNOow A. 1881: Mazaea, nouveau genre d’algue de I’ordre des
Cryptophycées. — Bulletin de la Société Botanique de France. Vol. 28, 2 (3): 287-
290. Paris: Société Botanique de France. — https://www.biodiversitylibrary.org/
page/261279%page/293/mode/lup

GrUNOW A., 1881: Cleve, P. T. und Grunow, A., Beitrdge zur Kenntniss der arktischen
Diatomeen. (Sep.-Abdr. aus Kongl. Svenska Vetensk.-Akad. Handlingar. Bandet XVII.
1880. No. 2. Mit 7 Tfln. Stockholm. 1880. — Botanisches Centralblatt 2 (5: 3): 65-69. —
https://www.biodiversitylibrary.org/page/3056836#page/71/mode/1up

GRUNOWA., 1881: Hallier, Ernst, Die Diatomeen. (Westermann’s illustr. Monatshefte. 1880.
Mai.). — Botanisches Centralblatt 2 (5: 6): 161-162. — https://www.biodiversitylibrary.org/
page/3056836#page/167/mode/1up

GruUNOW A., 1881: Castracane, Francesco Conte Abate, La Grammatophora longissima
PETIT, fra le Diatomee Italiane. (Atti della Societa micrografica Italiana, seduta 23 marzo
1880; Atti Soc. crittogamol. Ital. T. III.). — Botanisches Centralblatt 2 (5: 9): 257-258. —
https://www.biodiversitylibrary.org/page/3056836#page/263/mode/1up
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GRUNOW A., 1881: Castracane, Francesco Conte Abate, Note critiche intorno a due nuovi
typi di diatomee italiane. (Estratto dagli Atti dell’ Accad. Pontif. de’ Nuovi Lincei. Sessione
del 21 Marzo 1880.) Roma 1880. — Botanisches Centralblatt 2 (5: 8): 225-226. — https://
www.biodiversitylibrary.org/page/3056996#page/231/mode/lup

GrUNOW A., 1881: Delogne, C. H., Diatomées de Belgique. Bruxelles (im Selbstverlage
des Verf.) 1880. — Botanisches Centralblatt 2 (5: 8): 254-255. — https://www.
biodiversitylibrary.org/page/3057025#page/260/mode/1up

GRrUNOW A., 1881: Dippel, Leopold., Bemerkungen iiber einige als Probeobjekte benutzte
Diatomeenarten. (Berliner Zeitschrift fiir Mikroskopie. Jahrgang 1880. Heft 9, mit 4
Tafeln.). — Botanisches Centralblatt 2 (5: 9): 286-287. — https://www.biodiversitylibrary.
org/page/3057057#page/292/mode/1up

GRUNOW A., 1881: Uber die Arten der Gattung Grammatophora mit Bezug auf die Tafeln
LIII und LIIB in Van Heurck’s Synopsis der belgischen Diatomeen. — Beilage zum
Botanischen Centralblatt 7: 1-15, pls LIIT & LIIIBis.

GrRUNOW A., 1881: Miiller, Otto, Anatomischer Bau der Bacillarien-Gattung Terpsinoé.
(Sep.-Abdr. aus Sitzber. d. Ges. naturforsch. Freunde. Berlin 18. Januar 1881.) 8. 14
pp. — Botanisches Centralblatt 2 (6, 5: 18): 147. — https://www.biodiversitylibrary.org/
page/3066751#page/153/mode/1up

GRUNOW A., 1881: Castracane, Francesco Abate Conte degli Antelminelli, Osservazioni
sui generi Homoeocladia ¢ Schizonema. (Atti dell’ Accademia Pontif. de’Nuovi Lincei.
tomo XXXIII. [sessione del 23 Maggio] 1880.). — Botanisches Centralblatt 2 (6, 6: 19):
181-182. — https://www.biodiversitylibrary.org/page/306675 1#page/187/mode/lup

GRUNOW A., 1881: Castracane, Conte Abate Francesco, Nuova contribuzione alla florula
delle diatomee del Mediterraneo. (Estratto dagli Atti dell’ Accad. Pontif. de” Nuovi Lincei.
T. XXXIII. [Sessione del 25 Gennaro 1880.] Roma 1880. — Botanisches Centralblatt 2 (6,
10: 23): 333. — https://www.biodiversitylibrary.org/page/306699 7#page/339/mode/lup

GRUNOW A., 1881: Bornet, Ed. et Thuret, G., Notes algologiques. Recueil d’observations
sur les algues. Fascicule II. 4. avec 25 pl. Paris 1880. — Botanisches Centralblatt 2 (6, 12:
25): 398-401. — https://www.biodiversitylibrary.org/page/3066580#page/404/mode/lup

GRrRUNOW A., 1881: Cleve, P. T., On some new and little known Diatoms. (Kongl. Svenska
Vetenskaps-Akad. Handlingar. Bandet XVIII. No. 5. med 6 Tafl. Stockholm 1881.). —
Botanisches Centralblatt 2 (7, 5: 31): 131-133. — https://www.biodiversitylibrary.org/
page/3612201#page/153/mode/lup

GRUNOW A, 1881: Castracane, Ab. Conte Francesco, Straordinario fenomeno della vita del
mare, osservato nell’ Adriatico nella estate del 1880. (Estr. dagli Atti dell’ Accad. pontif. de’
Nuovi Lincei. Tomo XXXIV. Sessione del 19 Dicembre 1880.). — Botanisches Centralblatt
2 (7, 7: 33): 193-194. — https://www.biodiversitylibrary.org/page/3612263#page/215/
mode/lup

GRrRUNOW A., 1881: Stolterforth, Henry, On a new species of Hydrosera. (Journ. R. Micr.
Soc. Ser. II. Vol. I. Part 3. June 1881. Mit Abbildung auf Tab. V.). — Botanisches Centralblatt
2 (7, 8: 34): 225-226. — https://www.biodiversitylibrary.org/page/3612295#page/247/
mode/lup

GRUNOW A., 1881: Van Heurck, Henri, Synopsis des Diatomées de Belgique.*) Livraison
III. Pseudo-Rhaphidées. Partie 1. 8. pl. 31-53. Anvers 1881. — Botanisches Centralblatt
2 (7, 12: 38): 353-355. — https://www.biodiversitylibrary.org/page/3612423#page/375/
mode/lup

GRUNOW A., 1881: Petit, P., Diatomées récoltées sur les huitres de Ningpo et de Nimrod
Sound (Chine). (Mém. de la Soc. des Sc. natur. et mathém. de Cherbourg. Tome XXIII. 1881.
av. PL. III.). — Botanisches Centralblatt 2 (8, 2: 41): 33. — https://www.biodiversitylibrary.
org/page/3094752#page/53/mode/lup
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GruUNOW A., 1881: Shrubsole, W.H., The Diatoms of the London Clay. With a List of
Species, and Remarks by F. Kitton. (Journal of R. Micr. Soc. Ser II. Vol. I. 1881, Part 3.
p- 381-387. With 1 pl.). — Botanisches Centralblatt 2 (8, 2: 41): 100-101. — https://www.
biodiversitylibrary.org/page/3094752#page/120/mode/lup

GRUNOW A., 1881: Schmidt, A., Atlas der Diatomaceenkunde. Heft 17 und 18. Fol. mit 8
Tafeln. No. 65-72. Aschersleben (Schlegel) 1881. — Botanisches Centralblatt 2 (8, 5: 44):
130-131. — https://www.biodiversitylibrary.org/page/3094569#page/150/mode/lup

GRUNOW A., 1881: Prinz, W., Etudes sur des coupes de diatomées observées dans des lames
minces de la roche de Nykjobing [Jiitland]. (Bull. des séanc. de la soc. Belge de microsc.
II. 1880. 27 novembre; abgedr. Brebissonia. III. 1881. No. 11-12. Mai-Juin. p. 161-169.).
— Botanisches Centralblatt 2 (8, 12: 51): 354. — https://www.biodiversitylibrary.org/
page/3094875#page/374/mode/1up

GRUNOW A., 1882: Beitrige zur Kenntniss der fossilen Diatomeen Osterreich-Ungarns. —
In: Mossisovic, E. & NEUMAYR N. (eds): Beitrdge zur Paldontologie Osterreich-Ungarns
und des Orients. II Band, Pt 4. Pp. 136-159. Wien: Alfred Hdélder. — https://www.
biodiversitylibrary.org/item/50750#page/146/mode/lup

GrRUNOW A., 1882: Van Heurck, Henry [sic], Synopsis des Diatomées de Belgique.
Avec la collaboration de M. A. Grunow. Fascicule IV. Pseudo-Rhaphidées. Partie II. 8.
25 pl. Anvers 1881. — Botanisches Centralblatt 3 (9, 11: 11): 369-371. — https://www.
biodiversitylibrary.org/page/717553 7#page/389/mode/lup

GrRUNOW A., 1882: Schmidt, A., Atlas der Diatomeenkunde. Heft 19 und 20. Fol.
Braunschweig (Schlegel) 1882. — Botanisches Centralblatt 3 (9, 12: 12): 410. — https://
www.biodiversitylibrary.org/page/7175538#page/430/mode/1up

GRUNOW A., 1882: Cleve, P. T. and Méller, J. D., Diatoms. Part VI. No. 277-324. Upsala
1882. — Botanisches Centralblatt 3 (10, 2: 15): 43—44. — https://www.biodiversitylibrary.
org/page/7258152#page/65/mode/lup

GrRUNOW A., 1882: Habirshaw, Frederick, Catalogue of the Diatomaceae, with
references to the various published descriptions and figures. Edited and published by
Romyn Hitchcock. Part. 1. 8. XXII and 58 pp. New-York (Thomson & Moreau) 1881.
— Botanisches Centralblatt 3 (10, 11: 24): 385. — https://www.biodiversitylibrary.org/
page/7258538#page/407/mode/1up

GrUNOW A., 1882: Cleve, P. T. und Jentzsch, A., Ueber einige diluviale und alluviale
Diatomeenschichten Norddeutschlands. (Sep.-Abdr. aus Schriften der physik.-
okonom. Ges. Konigsberg. Bd. XXII.) 4. 42 pp. Konigsberg i/Pr. (Koch) 1882. —
Botanisches Centralblatt 3 (10, 11: 24): 400. — https://www.biodiversitylibrary.org/
page/7258573#page/422/mode/1up

GrRUNOW A., 1882: Lanzi, Matteo, Le diatomee fossili di Tor di Quinto. (Atti dell’
Accad. pontificia de’ Nuovi Lincei. Tom. XXXIV. Sess. del 24 Aprile 1881.). —
Botanisches Centralblatt 3 (10, 11: 24): 401. — https://www.biodiversitylibrary.org/
page/7258574#page/423/mode/1up

GruUNOW A, 1882: Cleve, P. T., Féarskvattens-Diatomaceer fran Gronland och Argentinska
republiken. [Siisswasser-Diatomeen von Gronland und der Argentinischen Republik.]
(Ofversigt af Kongl. Vetensk.-Akad. Forhandl. Stockholm. 1881. No. 10.). — Botanisches
Centralblatt3 (11,2:28):43.—https://www.biodiversitylibrary.org/page/7090110#page/61/
mode/lup

GruUNOW A., 1882: Juhlin-Dannfelt, H., On the Diatoms of the Baltic Sea. (Bihang till
K. Svenska Vet. Akad. Handlingar. Bd. VI. No. 21.) 8. 52 pp. 4 Tfln. Stockholm 1882.—
Botanisches Centralblatt 3 (11, 5/6: 31/32): 153—154. — https://www.biodiversitylibrary.
org/page/7090220#page/171/mode/lup


https://www.biodiversitylibrary.org/page/3094752#page/120/mode/1up
https://www.biodiversitylibrary.org/page/3094752#page/120/mode/1up
https://www.biodiversitylibrary.org/page/3094569#page/150/mode/1up
https://www.biodiversitylibrary.org/page/3094875#page/374/mode/1up
https://www.biodiversitylibrary.org/page/3094875#page/374/mode/1up
https://www.biodiversitylibrary.org/item/50750#page/146/mode/1up
https://www.biodiversitylibrary.org/item/50750#page/146/mode/1up
https://www.biodiversitylibrary.org/page/7175537#page/389/mode/1up
https://www.biodiversitylibrary.org/page/7175537#page/389/mode/1up
https://www.biodiversitylibrary.org/page/7175538#page/430/mode/1up
https://www.biodiversitylibrary.org/page/7175538#page/430/mode/1up
https://www.biodiversitylibrary.org/page/7258152#page/65/mode/1up
https://www.biodiversitylibrary.org/page/7258152#page/65/mode/1up
https://www.biodiversitylibrary.org/page/7258538#page/407/mode/1up
https://www.biodiversitylibrary.org/page/7258538#page/407/mode/1up
https://www.biodiversitylibrary.org/page/7258573#page/422/mode/1up
https://www.biodiversitylibrary.org/page/7258573#page/422/mode/1up
https://www.biodiversitylibrary.org/page/7258574#page/423/mode/1up
https://www.biodiversitylibrary.org/page/7258574#page/423/mode/1up
https://www.biodiversitylibrary.org/page/7090110#page/61/mode/1up
https://www.biodiversitylibrary.org/page/7090110#page/61/mode/1up
https://www.biodiversitylibrary.org/page/7090220#page/171/mode/1up
https://www.biodiversitylibrary.org/page/7090220#page/171/mode/1up

SCHUSTER, WILLIAMS & VAN DE VIJVER: Grunow diatom collection at W 7

077.

078.

079.

080.

081.

082.

083.

084.

085.

086.

087.

088.

GrRUNOW A., 1882: Van Heurck, Henri, Synopsis des Diatomées de Belgique. Avec la
collaboration de A. Grunow. Fascicule V. Crypto-Raphidées, premiere partie. 8. pl. 78—
103. Anvers 1882.— Botanisches Centralblatt 3 (11, 11: 37): 370-372. — https://www.
biodiversitylibrary.org/page/709043 7#page/388/mode/1up

GRUNOW A., 1883: Remarques sur les ponctuations des Diatomées, a propos du travail
de M. Prinz. — Annales de la Société Belge de Microscopie 9: 27-30. — https://books.
google.at/books?id=KxhGAAAAYAAJ&printsec=frontcover&source=gbs book other
versions_r&redir_esc=y#v=onepage&q=les%20ponctuations%20des%20Diatomées%20
&f=false

GrRUNOW A., 1883: Reinhard, L., Zur Kenntniss der Bacillariaceen des Weissen
Meeres. (Extr. du Bull. de la Soc. Impér des natur. de Moscou. 1882.) 80. 8 pp. —
Botanisches Centralblatt 4 (13, 10: 10): 321-322. — https://www.biodiversitylibrary.org/
page/7173303#page/341/mode/lup

GRUNOW A., 1883: Grunow, A. Beitrdge zur Kenntniss der fossilen Diatomeen Oesterreich-
Ungarns (Beitr. zur Paldontol. Oesterr-Ungarns u. d. Orients von E. v. Mojsisovics und M.
Neumayr. Band II, 1882, Heft. IV.). — Botanisches Centralblatt 4 (14, 5: 18): 146-148. —
https://www.biodiversitylibrary.org/page/6941908#page/166/mode/1up

GrRUNOW A., 1883: Heurck, H. van, Synopsis des Diatomées de Belgique. Fasc. VL.*)
Crypto-Raphidées, Part. II. 8°. Anvers 1883. — Botanisches Centralblatt 4 (15: 10, 36):
297-299. — https://www.biodiversitylibrary.org/page/7173765#page/315/mode/lup

GrRUNOW A., 1883: Miiller, Otto, Das Gesetz der Zelltheilungsfolge von Melosira
(Orthosira) arenaria MOORE. (Ber. Deutsch. bot. Ges. Bd. 1. 1883. Heft 1. p. 35-44;
mit 1 Tfl.) — Die Zellhaut und das Gesetz der Zelltheilungsfolge von Melosira arenaria
MOORE. (Pringsheim’s Jahrbiicher fiir wiss. Botanik. Bd. XIV. 1888. Heft 2; mit 5 Tfln.). —
Botanisches Centralblatt 4 (16, 7: 46): 194-8. — https://www.biodiversitylibrary.org/
page/7174154#page/214/mode/1up

GrUNOW A., 1883: Lanzi, Matteo, Le Diatomee raccolte nel Lago di Bracciano. (Atti
dell’ Accademia Pontificia de” Nuovi Lincei. Tom. XXXV. Sessione del 21 Maggio
1883.). — Botanisches Centralblatt 4 (16, 9: 48): 257. — https://www.biodiversitylibrary.
org/page/7174013#page/277/mode/1up

GRUNOW A., 1884: Die Diatomeen von Franz Josefs-Land. — Denkschriften der
kaiserlichen Akademie der Wissenschaften in Wien 48: 53—112, taf. I-V (A-E). — https://
www.biodiversitylibrary.org/page/7107400#page/131/mode/lup

GrUNOW A., 1884: Kitton, F., Notes on Diatomaceae Dillwynii, or the Genera and
Species of Diatomaceae in “The British Confervae” of Dillwyn. (Journal of the Quekett
Microscopical Club. Ser. II. Vol. 1. 1883.). — Botanisches Centralblatt 5 (17, 1: 1): 1. —
https://www.biodiversitylibrary.org/page/7174257#page/21/mode/lup

GRUNOW A, 1884: Prinz, W. et Ermenghem, E. van, Recherches sur la structure de quelques
Diatomées contenues dans le “Cementstein” du Jutland. (Annales_de la Soc. belge de
Microscopie. Tom. VIIL. 1883.). *) Footnote, concluding remarks: Uber das Vorkommen
wirklicher Offnungen in den Schalen der Bacillariaceen. - Botanisches Centralblatt 5 17,
3: 3): 65-67. — https://www.biodiversitylibrary.org/page/7174438#page/85/mode/1up

GrUNOW A., 1884: van Heurck, Henri, Types du Synopsis des Diatomées de Belgique.
Déterminations, Notes et Diagnoses par. A. Grunow. Series I et II. Anvers 1883. —
Botanisches Centralblatt 5 (17, 7: 7): 201-202. — https://www.biodiversitylibrary.org/
page/7174467#page/223/mode/ 1up

GrRUNOW A., 1884: Engler, A., Ueber die pelagischen Diatomaceen der Ostsee. (Ber.
Deutsch. bot. Gesellsch. Bd. 1. 1883. p. IIl.). — Botanisches Centralblatt 5 (17, 11: 11):
329. — https://www.biodiversitylibrary.org/page/7174645#page/351/mode/lup
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GrUNOW A., 1884: Cleve, P. T., Diatoms collected during the Expedition of the Vega.
Mit 4 Tafeln. (Aus: Vega-Expeditionens Vetenskapliga Jaktagelserd, Bd. I11.) Stockholm
1883. — Botanisches Centralblatt 5 (18, 5: 18): 132—133. — https://www.biodiversitylibrary.
org/page/7263816#page/154/mode/lup

GRUNOW A., 1884: Grunow, A., Die Diatomeen von Franz Josefs-Land. Mit 5 Tafeln.
(Denkschr. d. math.-naturwiss. Cl. der K. Akad. d. Wissensch. in Wien. Bd. XLVIII.
1884.). — Botanisches Centralblatt 5 (19, 3: 29): 65-67. — https://www.biodiversitylibrary.
org/page/6483423#page/85/mode/lup

GRUNOW A., 1885: Schmidt, A. Atlas der Diatomaceenkunde. Heft 21/22. Aschersleben
(Commissions-Verlag von L. Siever’s Buchhandlung) 1885. — Botanisches Centralblatt
6 (19, 6: 50): 321-322. — https://www.biodiversitylibrary.org/item/31718#page/339/
mode/lup

GRUNOW A., 1886: Prinz M., Note sur les coupes du Pinnularia. (Bulletin des séances de
la Société Belge de Microscopie. T. IX. No. IX.). — Botanisches Centralblatt 7 (25, 5: 5):
135. — https://www.biodiversitylibrary.org/page/878338 1 #page/157/mode/lup

GrUNOW A., 1886: Strose K., Das Bacillarienlager bei Klieken in Anhalt. Festschrift
zur 37. Versammlung deutscher Philologen und Schulménner zu Dessau vom 1-4.
October 1884. Mit 2 Tafeln in Steindruck. Dessau (Druck von L. Reiter) 1884.%). —
Botanisches Centralblatt 7 (25, 12: 12): 370-371. — https://www.biodiversitylibrary.org/
page/8783616#page/392/mode/1up

GRUNOW A., 1886: Schmidt A., Atlas der Diatomeenkunde. Heft 23 und 24 mit Tafeln
89 bis 96. Aschersleben (Commissions-Verlag von L. Siever’s Buchhandlung) 1886. —
Botanisches Centralblatt 7 (27, 2/3: 28/29): 33—34. — https://www.biodiversitylibrary.org/
page/8850102#page/SS5/mode/Tup

GrUNOW A., 1886: Petit, Paul, Note sur le développement des auxospores chez le
Cocconema Cistula. (Bulletin de la Société botanique de France. Tome XXIII. Juin.); —
Botanisches Centralblatt 7 (28, 1: 40): 3-4. — https://www.biodiversitylibrary.org/
page/8048613#page/25/mode/1up

. GRUNOW A., 1886: Schiitt, Franz, Auxosporenbildung von Rhizosolenia alata. (Berichte der

Deutschen botanischen Gesellschaft. Bd. IV. 1886. Heft 1.). — Botanisches Centralblatt 7
(28, 1: 40): 4-5. — https://www.biodiversitylibrary.org/page/8048613#page/26/mode/lup

GRUNOW A., 1886: Lagerstedt, N. G. W., Diatomaceerna i Kiitzings exsikkatverk: Algarum
aquae dulcis Germanicarum Decades. (Ofversigt af Kongl. Vetenskaps-Akademiens
Stockholm Forhandlingar. 1884. No. 2.). — Botanisches Centralblatt 7 (28, 6: 45): 163. —
https://www.biodiversitylibrary.org/page/8048796#page/185/mode/1up

GRUNOW A., 1886: Schmidt A., Atlas der Diatomaceen-Kunde. Heft 25-26. Aschersleben
(Commissions-Verlag von L. Siever’s Buchhandlung) 1886. — Botanisches Centralblatt
7 (28, 12: 51): 353-354. — https://www.biodiversitylibrary.org/page/8048986#page/375/
mode/lup

GRUNOW A., 1886: Diatomaceae. — In: MARTELLI U., (ed.): Florula Bogosensis. Pp. 1-169,
1 pl. — Firenze: M. Ricci.

GrRUNOW A., 1886: Alghe. — Summary of: Martelli U., (ed.): Florula Bogosensis,
1886. — Notarisia 1 (1-4): 217-218. — Berlin: R. Friedlaender & Sohn. — https://www.
biodiversitylibrary.org/page/48317686#page/241/mode/1up

GrUNOW A., 1886: Diatomaceae. — In: PiccONE A., (ed.): Alghe del viaggio di
circumnavigazione della Vettor Pisani. Pp. 1-97, 2 pls. Genova: Tipografia del Reale
Istituto Sordo-Muti. — https://www.biodiversitylibrary.org/bibliography/64275

GRUNOW A., 1887: Algae Novae. — Summary of: Piccone A., (ed.): Le Alghe del viaggio di
circumnavigazione della Vettor Pisani, 1886. — Notarisia 2 (5—8): 249-255. — https://www.
biodiversitylibrary.org/page/48320404#page/3 1/mode/lup
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GrRUNOW A., 1887: Lanzi, Matteo, La forma dell’ endocroma nelle Diatomee (Atti dell’
Accademia Pontifica de’ Nuovi Lincei. Tomo XXXVIIL.). — Botanisches Centralblatt 8
(29, 11: 11): 321-322. — https://www.biodiversitylibrary.org/page/55890076#page/337/
mode/lup

GRrRUNOW A., 1887: Witt, O., Ueber den Polirschiefer von Archangelsk-Kurojedowo im
Gouvernement Simbirsk. Mit 7 Taf. (Aus den Schriften der Kaiserlichen Mineralogischen
Gesellschaft in St. Petersburg. 1885.). — Botanisches Centralblatt 8 (30, 4: 17): 108-110. —
https://www.biodiversitylibrary.org/page/55890263#page/524/mode/1up

GRUNOW A., 1887: Martelli, Ugolino, Florula Bogosensis. Enumerazione delle piante dei
Bogosraccalte dal Dott. O. Beccarinell’anno 1870. Firenze 1886.—Botanisches Centralblatt
8(30,10/11:23/24): 289. — https://www.biodiversitylibrary.org/page/55890444#page/705/
mode/lup

GrUNOW A., 1887: Cleve, P. T., On some fossil Diatoms found in the Moravian “Tegel”
from Augarten near Briinn. (Journal of the Quekett Microscopical Club. Ser. II. Vol. II.
p. 165. Tab. 12/13.). — Botanisches Centralblatt 8 (31, 3/4: 29/30): 65—66. — https://www.
biodiversitylibrary.org/page/3113628#page/83/mode/lup

GrRUNOW A., 1887: Grove, E. and Sturt, G., On a fossil Diatomaceous Deposit from
Oamaru, Otago, New Zealand. (Journal of the Quekett Microscopical Club. Vol. II. Series
II. No. 16; Vol. III. Series II. No. 17.). — Botanisches Centralblatt 31 (5: 31): 131-133. —
https://www.biodiversitylibrary.org/page/3113498#page/149/mode/lup

GRUNOW A., 1887: Walker, W. C. and Chase, H. H., Notes on some new and rare Diatoms.
Utica, U. S. N. Y. (Curtiss & Child’s Print) 1886. — Botanisches Centralblatt 8 (32, 4: 43):
97-98. — https://www.biodiversitylibrary.org/page/3098648#page/119/mode/1up

GRUNOW A, 1887: Schiitt, Franz, Einiges iiber Bauund Leben der Diatomeen. (Biologisches
Centralblatt. Bd. VI. No. 9.). — Botanisches Centralblatt 8 (32, 10: 49): 290. — https://www.
biodiversitylibrary.org/page/3098842#page/312/mode/lup

GRUNOW A., 1888: Chase, H. H., and Walker, W. C., On some new and rare Diatoms.
Series II. III. (Daily News Print, Flint. Michigan. 1887.). — Botanisches Centralblatt 9 (33,
5:5): 131-132. — https://www.biodiversitylibrary.org/page/3051626#page/150/mode/lup

GRUNOW A., 1888: Van Heurck, Henri, Types du Synopsis des Diatomées de Belgique. Serie
V-XXII. Détermination, notes et diagnoses par M. A. Grunow. — Botanisches Centralblatt
9 (33, 11: 11): 323-325. — https://www.biodiversitylibrary.org/page/3051819#page/343/
mode/lup

GRrRUNOW A., 1888: Grove, E. and Sturt, G., On a fossil marine diatomaceous deposit from
Oamaru, Otago, New Zealand. (Journal of the Quekett Microscopical Club. Ser. II. Vol.
III. No. 18 and No. 19. 1887. Part I1I and appendix.). — Botanisches Centralblatt 9 (34, 2/3:
15/16): 34—41. — https://www.biodiversitylibrary.org/page/3079580#page/54/mode/lup

GRUNOW A., 1888: Pantocsek, J., Beitridge zur Kenntniss der fossilen Bacillarien Ungarns.
Theil 1. Marine Bacillarien. Mit 30 Tafeln in Lichtdruck. Tavarnok bei Nagy-Tapolcsany
in Ungarn (im Selbstverlage des Verfassers) 1887. — Botanisches Centralblatt 9 (34, 6: 19):
174-176. — https://www.biodiversitylibrary.org/page/3079644#page/194/mode/1up

GRUNOW A., 1888: Lanzi, Matteo, Le Diatomee fossili di Gabi, della cava presso S. Agnese
in Via Nomentana e della Via Flaminia sopra la tomba dei Nasoni. (Atti dell” Accademia
Pontificia de’Nuovi Lincei. Tomo XXXIX, sessione V a, VI a, e Tomo XL, sessionela.). —
Botanisches Centralblatt 9 (35, 3/4: 29/30): 91. — https://www.biodiversitylibrary.org/
page/3086512#page/111/mode/lup

GrRUNOW A., 1888: Deby, Julien, On the microscopical structure of the Diatom valve.
(Journal of the Quekett Microscopical Club. Ser. II. Vol. II. 1888. pag. 308-316.).
— Botanisches Centralblatt 9 (36, 2: 41): 34. — https://www.biodiversitylibrary.org/
page/3111564#page/54/mode/lup
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GruUNOW A., 1888: Belloc, Emile, Les Diatomées de Luchon et des Pyrénées centrales.
(Revue de Comminges. 1887. av. 1 pl.). — Botanisches Centralblatt 9 (36, 3: 42): 66. —
https://www.biodiversitylibrary.org/page/3111739#page/86/mode/lup

GruNOW A., 1888: Gutwinsky, Roman, Bacillariaceae tatrenses. (Berichte der
physiologischen Commission der Academie der Wissenschaften in Krakau. Band XXII.)
[Polnisch.]. — Botanisches Centralblatt 9 (36, 5: 44): 129. —https://www.biodiversitylibrary.
org/page/3111749%#page/149/mode/lup

GrUNOW A., 1888: Kozlowski, Vladislas, Materialien zur Algenflora von Sibirien. Mit
einer Tafel. Kiew 1888. [Russisch.]. — Botanisches Centralblatt 9 (36, 5: 44): 129. — https://
www.biodiversitylibrary.org/page/3111749#page/149/mode/lup

GrRUNOW A., 1888: Truan y Luardo, Alfredo und Witt, Otto N., Die Diatomaceen der
Polycystinenkreide von Jérémie in Haiti, Westindien. Mit 7 Tafeln. Berlin (R. Friedldnder)
1888. — Botanisches Centralblatt 9 (36, 8: 47): 225-226. — https://www.biodiversitylibrary.
org/page/3111643#page/247/mode/1up

GRUNOW A., 1889: Schmidt, A., Atlas der Diatomaceenkunde. Heft 27-30. Mit Tafel 105—
120. Aschersleben (L. Siever) 1888. — Botanisches Centralblatt 10 (38, 3: 3): 82-83. —
https://www.biodiversitylibrary.org/page/3114207#page/102/mode/lup

GRUNOW A., 1889: De Toni, Gio. Batt., Intorno ad alcune Diatomee rinvenute nel tubo
intestinale di una 7rygon violacea pescata nell’ Adriatico. (Atti dell R. Istituto di Scienze,
Lettere ed Arti. Ser. VI. Tomo VI.). — Botanisches Centralblatt 10 (39, 1/2: 27/28): 13. —
https://www.biodiversitylibrary.org/page/3051937#page/33/mode/lup

GRUNOW A., 1889: Lanzi, Matteo, Le Diatomee fossili del Monte delle Piche e della Via
Ostiense. (Atti dell” Accademia Pontificia de’ nuovi Lincei. Tomo XL. Sessione VIla del
15 Maggio 1887.). — Botanisches Centralblatt 10 (39, 1/2: 27/28): 57. — https://www.
biodiversitylibrary.org/page/305198 1#page/77/mode/1up

GRrUNOW A., 1889: Lanzi, Matteo, Le Diatomee fossili del terreno quaternario di Roma.
(Ann. dell’ Ist. bot. di Roma, Vol. III. Fasc. 1.). — Botanisches Centralblatt 10 (39, 5: 31):
130. — https://www.biodiversitylibrary.org/page/3052054#page/150/mode/lup

GRUNOW A., 1889: Some critical remarks by Herr A. Grunow on the Oamaru diatom
papers of Messrs. Grove and Sturt (translated by G. C. Karop, with annotations by E.
Grove). — Journal of the Quekett Microscopical Club 2 (3): 387-391. — https://www.
biodiversitylibrary.org/page/2032475#page/449/mode/1up

GRUNOW A., 1889: Algae. — In: SCHUMANN K. & HOLLRUNG M., (eds): Die Flora von
Kaiser Wilhelms Land, Beiheft zu den Nachrichten tiber Kaiser Wilhelms Land und den
Bismarck-Archipel. Pp. 1-5. — Berlin: Asher & Co. — http://sammlungen.ub.uni-frankfurt.
de/kolonialbibliothek/urn/urn:nbn:de:hebis:30:2-259142

GRrUNOW A., HEYDRICH F. & SCHMIDLE W., 1901: Euthallophyta, II. Abtheilung [Algen]. —
In: ScHUMANN K. & LAUTERBACH K., (eds): Die Flora der deutschen Schutzgebiete in der
Stidsee. Pp. 1-35. — Leipzig: Gebriider Borntraeger. — https://www.biodiversitylibrary.org/
item/14439#page/19/mode/1up

GrRUNOW A., 1915: Additamenta ad cognitionem Sargassorum. (Opus posthumum.) —
Verhandlungen der Kaiserlich-Koniglichen Zoologisch-Botanischen Gesellschaft in Wien
65: 329-488. — https://www.biodiversitylibrary.org/page/13379043#page/571/mode/lup

GRUNOW A., 1916: Additamenta ad cognitionem Sargassorum. (Opus posthumum.) —
Verhandlungen der Kaiserlich-Koniglichen Zoologisch-Botanischen Gesellschaft in Wien
66: 1-48, 136-185. — https://www.biodiversitylibrary.org/page/13334146#page/171/
mode/lup
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Erratum

Note that the following work listed as authored by Grunow in MILLS (1893), is actually from
A.W.P. Zimmermann.

ZIMMERMANN A., 1888: Schiitt, Franz, Ueber die Diatomeengattung Chaetoceros. (Botanische
Zeitung 1888. N. 11 u. 12.). — Botanisches Centralblatt 9 (36, 1: 40): 3. — https://www.
biodiversitylibrary.org/item/22253#page/23/mode/lup

Work participated in or edited by Grunow:

ASKENASY E., 1888: Algen. Mit Unterstiitzung der Herren E. Bornet, A. Grunow, P. Hariot, M.
Moebius, O. Nordstedt bearbeitet. Mit 12 Tafeln. —In: ENGLER A., (ed.): Forschungsreise
S.M.S. ,,Gazelle” in den Jahren 1874-1876 unter Kommando des Kapitin zur See
Freiherrn von Schleinitz, Theil IV, Botanik. Pp. 1 — 58. — Berlin: Mittler & Sohn. — https://
www.biodiversitylibrary.org/page/835475#page/21/mode/1up

Hauck F., 1885: Die Meeresalgen Deutschlands und Oesterreichs. — In: GRuUNOW A., HAUCK
F., LiMPRICHT G., LUERSSEN C., RICHTER P., WINTER G., et al., (eds): Dr. L. Rabenhorst’s
Kryptogamen-Flora von Deutschland, Osterreich und der Schweiz, 2. — Leipzig: Eduard
Kummer. — https://bibdigital.rjb.csic.es/idurl/1/10361

LivpricHT K.G., 1890: Die Laubmoose Deutschlands, Oesterreichs und der Schweiz. — In:
GRUNOW A., FISCHER A., HAuCK F., LiIMPRICHT G., LUERSSEN C., MiGULA W., REaM H.,
RICHTER P., WINTER G., (eds) Dr. L. Rabenhorsts Kryptogamen “Flora von Deutschland
Osterreich und der Schwelz 4, part 1. — Leipzig: Eduard Kummer. — https://bibdigital.rjb.
csic.es/idurl/1/10363

LUERSSEN C., 1889: Die Farnpflanzen Deutschlands, Oesterreichs und der Schweiz. — In: GRUNOW
A., FISCHER A., HAuck F., LiMPRICHT G., LUERSSEN C., MIGULA W., REaM H., RICHTER
P, "WINTER G, et al,, (eds) Dr. L. Rabenhorst’s Kryptogamen _Flora von Deutschland
Osterreich und der Schwe1z 3. — Leipzig: Eduard Kummer. — https://bibdigital.rjb.csic.
es/idurl/1/10362

VAN ERMENGEM E.P.M., 1885: Discussion sur la structure de quelques Diatomées contenues dans
le Cementstein du Jutland, avec MM. Prinz, Errera, Grunow, Francotte etc. Annales de la
Société Belge de Microscopie 8: 79-86, pl. 10.

WINTER G., DE BARY A. & REHM H., 1884: Die Pilze Deutschlands, Oesterreichs und der Schweiz,
I. Abtheilung, Schizomyceten, Saccharomyceten und Bsidiomyceten. — In: GRUNOW
A., Hauck F., LiIMPRICHT G., LUERSSEN C., RICHTER P., WINTER G., et al., (eds): Dr. L.
Rabenhorst’s Kryptogamen-Flora von Deutschland, Osterreich und der Schweiz, 1, part
1. — Leipzig: Eduard Kummer. — https://bibdigital.rjb.csic.es/idurl/1/10352

WINTER G., DE BARY A. & REHM H., 1887: Die Pilze Deutschlands, Oesterreichs und der Schweiz,
II. Abtheilung, Ascomyceten. — In: GRUNOW A., HAucK F., LIMPRICHT G., LUERSSEN
C., RICHTER P, WINTER G., et al., (eds): Dr. L. ‘Rabenhorsts Kryptogamen -Flora von
Deutschland Osterreich und der Schwelz, 1, part 2. — Leipzig: Eduard Kummer. — https://
bibdigital. r]b csic.es/idurl/1/10353
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