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Herbarium	

•  “	A	collection	of	dried	plants	systematically	arranged;	a	hortus siccus.	
Also,	a	book	or	case	contrived	for	keeping	such	a	collection;	the	room	
or	building	in	which	it	is	kept.”	–Oxford	English	Dictionary	

• Plant:	“A	living	organism	other	than	an	animal,	able	to	subsist	wholly	
on	inorganic	substances,	typically	fixed	to	a	substrate	and	moving	
chiefly	by	means	of	growth,	and	lacking	specialized	sensory	and	
digestive	organs”	–Oxford	English	Dictionary	

• Cryptogam:	“Originally:	a	plant	of	the	former	taxonomic	division	
Cryptogamia	(Cryptogamia	n.),	comprising	plants	that	have	no	true	
flowers	and	do	not	produce	seeds,	reproducing	instead	by	spores,	
including	ferns,	mosses,	algae,	lichens,	and	all	fungi;	frequently	
contrasted	with	phanerogam.“–Oxford	English	Dictionary	



Image:	Madprime	[CC0],	Wikipedia	

Image:	Huerta-Cepas	J,	Marcet-Houben	M,	Gabaldón	T.	2014.	A	nested	phylogenetic	reconstruction	
approach	provides	scalable	resolution	in	the	eukaryotic	Tree	Of	Life.	PeerJPrePrints	2:e223v1		
https://doi.org/10.7287/peerj.preprints.223v1	

Fungi	

Dictyostelids	

Bacteria	and	Eukaryotes	may	be	present.	
Within	Eukaryotes	representation	from	
several	kingdoms	may	be	present.	



Vascular Plants 
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Vascular Plants 
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Bryophytes 
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Algae 
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Fungi 
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Lichens 
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Oomycota 
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Myxomycetes 

Used	with	permission	©John	Van	Der	Heul	Courtesy	of	George	Riner	



Bacteria 

Public	domain:	Botanical	Gazette	17(12):389-406	(1892).	
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So we’ve got all these organisms, what can we 
use them for? 
•  Phylogenetics/Systematics	using	molecular	&	morphological	information	
•  Floras	describing	the	organisms	in	an	area,	updating	synonymies	
•  Treatments	assessing	the	status	of	species	within	a	group	
•  Ecology	to	look	at	habitats,	growth	ranges,	associated	organisms	
•  Evolution	of	species,	families,	pollination	methods,	parasitism,	etc.	
•  Climate	Change	studies	based	on	populations	over	time	
•  Chemical	Analyses	to	look	at	chemicals	in	the	environment	over	time	
•  Reference	Vouchers	for	medical	drug	studies	
•  Public	Education	related	to	the	above	topics	and	more	



Working In 
The 

Herbarium 
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Archival Practices 

• Note:	it	is	considered	best	practice	to	use	archival	quality	material	
whenever	possible.	There	is	specialty	label	paper,	herbarium	sheets,	
folders,	genus	covers,	packets,	boxes,	glue,	bags,	tissue,	and	just	
about	everything	else	you	could	need.	Not	all	collections	can	afford,	
or	obtain,	archival	quality	material	for	everything.	We	all	do	our	best	
with	the	resources	we	have	available.	

•  If	you	cannot	use	archival	quality	materials	for	everything,	prioritize	
where	you	can.	Anything	that	touches	specimens	that	you	can	have	
be	acid	free	will	help	slow	specimen	degradation.	Having	labels	on	
high	quality	paper	will	help	make	sure	data	is	available	in	years	to	
come.	



All Specimens Need A Label 

Labels vary but may contain :
•  Determination	
•  Collectors,	Collector	Number	
•  Date	of	collection	
•  Locality	of	collection	
•  Coordinates/Elevation	
•  Habitat	
•  Description/Associates	

A very detailed label

Images	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	



Anatomy of a Label 

Container	

Collector(s)	

Collector	Number	

Date	

Location	(followed	by	
coordinates	&	elevation)	

Habitat	

Description	

Determination	

Collecting	Trip	

Associates	Determination	

Location	 Collector(s)	Date	

Determiner	

Label	with	scarce	data	 Label	with	rich	data	

Image	courtesy	of	the	Herbarium	of	the	Arnold	Arboretum	(A),	
Harvard	University	

Image	courtesy	of	Farlow	Herbarium	(FH),	
Harvard	University	



Common Botanical Preparation Methods 

Vascular Plants
•  Sheets	
• Boxes	
• Bags	
• Vials/Jars	
•  Slides	
•  Self	

Cryptogams (non-vascular)
• Packets	
•  Sheets	
•  Slides	
• Boxes	
• Bags	
• Vials/Jars	

Genetic	collections,	as	either	material	dried	in	silica	gel,	or	DNA	products,	may	also	be	present.	These	have	separate	
challenges	we	will	not	cover.	Cryostorage	of	fresh	tissue	and	DNA	products	is	specialty	storage	we	also	will	not	cover.	



Vascular Plant vs Cryptogams: 
Are they really so different to 
curate?! 

Not	at	all,	and	absolutely!	



Vascular Plant vs Cryptogam Preparations 

As	you	will	see,	in	many	cases	vascular	plant	and	cryptogam	specimens	
are	prepared	and	curated	in	similar	ways.	There	are	a	few	things	that	
are	different	that	mostly	comes	down	to	how	each	organism	is	studied.	
Most	plant	features	can	be	studied	macroscopically,	or	with	a	
dissecting	scope,	without	needing	to	remove	material.	Sometimes	
pollen	is	looked	at	microscopically	or	a	flower	is	removed	to	be	
rehydrated	and	studied	more	carefully.	Almost	all	cryptogams	need	to	
be	looked	at	under	a	dissecting	scope,	or	also	under	a	microscope.	
Making	sections	or	removing	parts	is	normal.	Physical	preparation	and	
handling	is	a	balance	of	specimen	preservation	and	accessibility	to	
researchers.	



Vascular Plants: Sheets 

•  The	majority	of	all	vascular	plant	herbarium	
specimens	are	mounted	on	sheets.	

•  Anatomy	of	an	herbarium	sheet:	
•  Standard	sheets	are	11.5	inches	x	16.5	inches	
•  Generally	there	is	1	label	and	1	purposefully	
collected	organism	per	sheet	

•  Often	a	fragment	packet	is	present	
•  Indication	of	ownership,	often	a	stamp	on	the	
sheet	

•  Accession	number,	barcode,	or	both	

Label	

Herbarium	
Stamp	

Packet	

Barcode	

Plant	Material	

Image	courtesy	of	the	Herbarium	of	the	Arnold	Arboretum	(A),	
Harvard	University	



Vascular Plants: Sheets 

Image	©	2012	-	2018	New	England	Botanical	Club	
(CC	BY-NC	4.0)	

•  Sometimes,	especially	
in	older	collections,	you	
may	have	multiple	
specimens	on	one	
sheet.	

•  Specimens	may	be	
across	multiple	sheets	
when	they	are	large,	
but	the	general	format	
is	the	same.	

Images	courtesy	of	the	Gray	Herbarium	(GH),	Harvard	University	



Vascular Plants: 
Boxes 

•  Large	boxes	can	be	used	instead	of	
mounting	on	multiple	sheets	or	
separating	bulky	parts	of	
collections.	

•  Small	boxes	can	be	used	to	store	
fragile	or	sharp	materials	
separately.	

Image	courtesy	of	the	Herbarium	of	the	Arnold	Arboretum	(A),	Harvard	University	

Image	courtesy	of	Harvard	University	Herbaria,	
Harvard	University	



Vascular Plants: Bags 

• Archival	bags	can	be	used	to	either	store	whole	
specimens	or	to	store	ancillary	parts	of	specimens	

Image	courtesy	of	the	Herbarium	Pacificum	
(BISH),	Bishop	Museum	

Images	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Vascular Plants: Jars 

• Material	in	liquid	preservative,	
often	rehydrated	flowers	or	
material	collected	in	the	tropics	
that	would	otherwise	mold	
before	drying	in	the	field.	

Image	courtesy	of	the	Economic	Herbarium	of	Oakes	Ames	(ECON),	
Harvard	University	

Image	courtesy	of	the	Oakes	Ames	Orchid	Herbarium	(AMES),	Harvard	University	



Vascular Plants: Slides 

•  Slides	in	a	solid	medium,	often	
sections,	pollen,	or	leaves.	
Staining	or	clearing	of	
preparations	first	is	common.	

•  Slides	of	objects	set	in	glycerin	
whose	objects	need	to	be	
manipulated,	often	Orchidaceae.	
This	is	more	of	a	historic	
practice.	

Image	courtesy	of	the	Oakes	Ames	Orchid	Herbarium	(AMES),	Harvard	University	

Images	courtesy	of	the	Bailey-Wetmore	Wood	Collection,	Harvard	University	Herbaria,	Harvard	University	



Vascular 
Plants: Self 
•  Some	objects	receive	no	special	
storage	preparation	and	are	
singular	objects.	Fossils	and	wood	
samples,	as	well	as	objects	too	
large	to	be	otherwise	prepared.	

•  Putting	objects	directly	into	
drawers,	or	in	trays	in	drawers,	is	
common	in	this	instance.	

Image	courtesy	of	the	Paleobotanical	Collection,	Harvard	University	Herbaria,	Harvard	University	



Preparing New Vascular 
Plant Specimens 

•  Most	plant	specimens	arrive	unmounted	and	
leaved	in	newspaper	with	their	label.	

•  Ancillary	fruit,	wood,	pickled	material,	etc.	
may	be	present.	

•  Mounting	and	preparing	of	these	materials	is	
considered	the	responsibility	of	the	receiving	
institution.	

•  As	researchers	use	materials	additional	sub	
preparations,	such	as	slides	or	vials	of	pickled	
flowers,	may	be	generated.	

Image	courtesy	of	the	Gray	Herbarium	(GH),	Harvard	University	



Mounting 
Vascular 
Plants 

•  Numerous	methods	are	
used.	Please	see	the	
resources	in	the	handout	
under	Plant	Mounting	as	
well	as	information	in	The 
Herbarium Handbook.	

•  It	is	almost	universal	to	put	
the	label	in	the	bottom	right	
corner	of	the	sheet.	

•  Many	of	the	techniques	used	
in	mounting	are	used	to	
repair	damaged	specimens	
as	well.	

•  I	suggest	considering	
alternating	the	orientation	
of	your	material	if	there	
are	thicker	parts	such	as	
roots.	This	helps	prevent	
the	collections	being	
uneven	when	filing.	
(Esepcially	in	Poaceae,	
Cyperaceae,	Liliaceae,	etc.)	

•  I	recommend	not	gluing	
orchids	to	the	sheet,	but	
only	strapping	or	sewing	
them.	



Orchid	specimen	
mounted	with	only	
gummed	linen	tape	

Images	courtesy	of	the	Oakes	Ames	Orchid	Herbarium	(AMES),	Harvard	University	



Mounting supplies:

•  Weights	
•  Foam	
•  Waxed	paper	
•  Blotters	
•  Glues	
•  Paper	towels	
•  Linen	thread	and	needle	
•  Gummed	linen	paper	
•  Brushes	
•  Bone	folder	&	squeegee	
•  Scalpel,	spatula	&	

forceps	

Mounting is hugely variable by 
institution, please see the handout for 
more examples. Budget is a limiting 
factor for many institutions, but the 
more archival materials used the 
longer the specimens will last.

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Cryptogams: Packets 

•  The	majority	of	cryptogams	are	
stored	in	packets.	These	are	
folded	archival	paper	with	a	
label	glued	on	and	can	have	an	
additional	inner	packet	to	help	
contain	the	material.	

• Packets	keep	specimens	secure	
but	allow	researchers	to	easily	
study	them.	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	



Cryptogams: Sheets 

• Algae	are	the	cryptogams	most	
commonly	mounted	onto	
sheets.	They	are	floated	onto	
the	paper	in	water	and	then	
pressed	while	they	dry.	Natural	
glues	in	the	organism	affix	it	to	
the	paper.	

•  Large	mosses	are	sometimes	
mistaken	for	vascular	plants	and	
are	mounted	on	sheets.	

Image	courtesy	of	the	Herbarium	Pacificum	(BISH),	Bishop	Museum	



Cryptogams: Slides 

•  Most	cryptogams	are	not	mounted	in	
a	solid	mounting	medium,	but	in	
liquids	that	are	more	fragile	over	
time.	The	medium	varies	but	usually	
contains	some	glycerin.	

•  Years	ago	researchers	starting	
publishing	that	nail	polish	makes	a	
good	permanent	seal	for	wet	mount	
slides.	This	is	not	true	and	they	will	
need	repairs.	

•  For	all	new	wet	mount	slides	we	are	
currently	recommending	either	
sealing	slides	with	Paraloid	B-72	or	
using	the	double	cover	slip	method.	

• While	there	can	be	many	slides	
made	as	sub-preparations	of	
other	materials,	cryptogams	can	
also	have	many	organisms	
where	the	entire	specimen	
preparation	IS	the	slide.	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	



Cryptogams: Boxes 

•  In	many	institutions	all	fleshy	fungi	
are	stored	in	boxes	due	to	their	
bulky	nature.	

•  Large	or	heavy	items,	such	as	rocks	
with	lichens	may	also	be	stored	in	
boxes.	

•  Fragile	specimens	may	have	
archival	padding	of	some	sort	as	
well.	For	specimens	with	prolific	
spores	it	can	be	advantageous	to	
have	something	as	a	barrier	when	
the	box	is	opened	to	prevent	a	
cloud	of	spores	from	coming	out.	

©	The	Board	of	Trustees	of	the	Royal	Botanic	Gardens,	Kew.	Reproduced	with	the	consent	of	the	
Royal	Botanic	Gardens,	Kew	



Cryptogams: Bags & Jars 

Bags
• Polypropylene	bags,	or	sleeves,	
can	be	used	to	protect	bulky	
specimens,	or	specimens	
mounted	on	paper	that	is	
fragile.	

•  The	bags	can	have	static	that	
will	cause	specimens	and	spores	
to	cling	to	them,	which	does	not	
work	well	with	all	groups.	

Jars
•  Some	materials	may	be	stored	in	
jars	with	glycerin	and	other	spirit	
media	to	preserve	complex	
structures,	but	this	is	not	a	
common	practice	today.	

• Aquatic	and	other	small	fungi	
are	sometimes	stored	in	jars	of	
FAA,	formaldehyde,	and	other	
spirit	media.	



Storage & 
Organization 

So	we’ve	got	a	lot	
of	specimens,	

now	what?	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Storage Big Picture: 

•  The	goal	of	storing	herbarium	
specimens	is	to	make	sure	they	
are	available	for	researchers	in	
another	50	years,	150	years,	and	
so	on.	

• While	there	are	always	
recommendations	for	common	
best	practices,	budget	
constraints	effect	all	institutions.	
We	all	do	our	best	to	balance	
care	and	cost.	

•  For	the	majority	of	specimen	
preparation	types	the	storage	
solutions	can	be	reduced	to	
cabinets,	drawers,	and	boxes.	

• Certain	types	of	preparations,	as	
well	as	certain	organisms,	may	
have	additional	special	
requirements	at	a	local,	state/
province,	or	federal	level.		



Rough Flowchart of Common Specimen Storage 

Specimens	

SheetsPackets

Drawers/
Filing Cabinets

Boxes

Bags	 Jars	Slides	

Folders

Herbarium Cabinets/
Compactors

Open	Shelves	

Spirit	Cabinets	

Oversize	Cabinets	

Slide	Boxes	

Slide	Trays/	
Slide	Cabinets	



Specimen Storage: Sheets 

•  Specimens	in	packets	can	then	be	stored	on	sheets.	Some	
ways	they	may	be	on	sheets	include:	

•  Affixed	with	glue,	staples,	double	sided	stamps,	and	
straight	pins	

•  Placed	loose	on	sheets	(these	can	fall	out	of	open	sides	
folders)	

•  You	may	need	to	remove	and	then	reaffix	specimens	to	
sheets	depending	on	research	needs	and	organization	
needs	

•  Sheets	can	be	labeled	with	taxon	and	geographic	
information	for	organization	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	



Specimen Storage: Folders 

•  Sheets	of	specimens	are	most	
commonly	put	into	heavy	archival	
folders	called	Genus	Covers.	

•  Inside	the	genus	covers	there	can	
be	lighter	weight	archival	paper	
used	to	separate	different	species,	
or	to	protect	fragile	specimens.	
These	are	called	Species	Covers.		

•  Ideally	folders	should	not	bulge	
and	lie	flat.	

•  Genus	covers	can	have	1	score,	2	
scores	(as	seen	here),	or	be	multi-
score.	They	can	hold	different	
numbers	of	specimens	depending	
on	how	flat	they	are.		

•  Special	4-flap	folders	similar	to	a	
box	may	be	used	to	store	packets	
loose	without	affixing	them	to	
sheet	or	to	store	bulky	items	like	
palms.	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Specimen Storage: Boxes 

•  Specimens	can	be	stored	
entirely	in	a	box.	

• Many	specimens	in	smaller	
boxes	or	in	bags	can	be	stored	in	
boxes.	

•  Folders	of	specimens	can	be	
stored	in	boxes.	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	
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Storage: Herbarium 
Cabinets 
•  The	herbarium	cabinet	is	extremely	common	for	
storing	materials.	New	cabinets	are	made	of	
powder	coated	steel,	and	older	cabinets	can	be	
steel	or	even	wood.	They	can	have	felt	or	rubber	
gaskets	to	help	prevent	pests.	They	tend	to	have	
evenly	spaced	“cubbies”	or	“pigeonholes”	that	
accommodate	standard	herbarium	sheets	in	
folders.	

•  Herbarium	cabinets	can	have	doors,	or	be	open	
shelf	compactors.		

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Storage: Herbarium 
Cabinets 
•  There	are	many	other	ways	material	can	be	
stored	in	an	herbarium	cabinet	besides	in	folders,	
large	boxes,	small	boxes,	and	even	insert	trays.	It	
all	depends	on	the	needs	of	your	collections	and	
your	resources.	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Storage: Open Shelves 

•  In	some	collections,	for	historic,	space,	or	budget	reasons,	open	
shelving	is	used	instead	of	cabinets.	

•  Open	shelving	is	most	often	used	for	boxes,	including	boxes	of	
microscope	slides.	

•  Open	shelves	offer	no	protection	from	pests	or	other	natural	
disasters,	so	the	boxes	or	other	containers	are	the	only	
protection	for	the	specimens.	

©	The	Board	of	Trustees	of	the	Royal	Botanic	Gardens,	Kew.	Reproduced	with	the	consent	of	the	Royal	Botanic	Gardens,	Kew	

Image	courtesy	SING	Herbarium	



Specimen Storage: More Packet Solutions 

• Packets	can	also	be	stored	on	
their	own	in	boxes	that	fit	into	
herbarium	cabinet	cubbies.	

•  File	drawers	are	a	common	way	
to	file	packets	of	bryophytes	and	
lichens	as	they	are	easier	to	
keep	in	a	more	uniform	size	
packet.	

Image	courtesy	of	the	Herbarium	Pacificum	(BISH),	Bishop	Museum	

Image	courtesy	of	the	Missouri	Botanical	Garden	(MO)	Bryophyte	Herbarium	



Specimen Storage: Jars & Spirit 
Collections 
• All	sprit	materials	must	be	stored	according	to	
local	fire	code	regulations	as	well	as	health	and	
safety	regulations.	This	usually	needs	
specialized	cabinets.	

Images	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Specimen Storage: 
Oversize 
•  Oversize	materials	too	large	to	fit	in	an	
herbarium	cubby	can	be	stored	in	a	variety	
of	ways.	Specialized	cabinets	offer	more	
protection	than	just	shelves.	

•  Some	specimens	may	be	too	heavy	to	store	
the	same	way	as	other	similar	specimens,	
such	as	lichens	on	large	pieces	of	rocks.	

Image	courtesy	of	the	Herbarium	
Pacificum	(BISH),	Bishop	Museum	

Images	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	

Image	courtesy	of	the	Harvard	University	
Herbaria,	Harvard	University	



Specimen Storage: 
Slides 

•  Microscope	slides	have	an	array	
of	storage	solutions,	none	of	
them	simple.	Best	practice	calls	
for	slides	to	be	stored	flat,	and	
usually	with	the	cover	slip	
hanging	below	the	slide.	Various	
boxes,	trays,	shelves,	and	
cabinets	may	be	used.	Despite	
being	critical	collections,	these	
are	often	snuck	into	any	available	
corner.	

Image	courtesy	of	the	Herbarium	
Pacificum	(BISH),	Bishop	Museum	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	

Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	
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Storage vs Organization 

• While	storage	solutions	definitely	have	an	impact	on	organization,	
especially	with	ancillary	collections	or	any	materials	that	need	to	be	stored	
not	with	the	bulk	of	the	collections,	there	are	multiple	ways	to	organize	an	
herbarium	using	the	same	storage	methods.	

•  Organization	of	specimens	is	a	balance	of	size	of	collection,	knowledge	of	
staff,	size	of	staff,	availability	of	literature	and	resources,	amount	of	use	by	
researchers,	and	the	physical	spaces	the	collections	are	housed	in.	

•  Organization	is	a	place	that	vascular	plants	and	cryptogams	can	vary	
widely.	Vascular	plants	tend	to	fall	into	families	more	easily	and	have	more	
published	resources	and	treatments.	Cryptogams	have	less	clear	
treatments	at	a	high	level	and	storage	can	make	things	more	complicated.	



Organization 
•  If	the	staff	can	find	the	specimens,	you	win.	There	will	be	lots	of	arguments	for	different	
systems,	treatments,	updates,	but	ultimately	as	long	as	the	specimen	is	safe	and	can	be	
located,	you	are	ok.	

•  No	mater	what	strategy	is	being	used	by	an	institution,	a	set	of	resources	must	be	
picked.	Names	change	frequently	and	online	websites	often	give	the	most	recent	
accepted	name.	No	institution	has	the	time,	resources,	or	expertise	to	stay	on	top	of	
every	name	change	as	it	happens.	

•  Finding	a	treatment,	or	set	of	treatments,	that	cover	the	specimens	represented	in	your	
collections	is	a	good	strategy.	Regional	floras	exist	for	many	part	of	the	world	for	
vascular	plants.		

•  There	will	likely	be	some	exception	to	your	organization	for	a	part	of	the	collection,	but	
as	long	as	it	is	well	documented	so	the	specimens	can	be	found,	it	should	be	ok.	

•  Please	see	the	resources	for	information	on	nomenclature	and	major	online	sources	for	
names.	A	list	of	regional	floras	is	not	provided	on	the	handout.	



Vascular Organization: 3 Main Strategies 

Alphabetic
• Organize	by	family,	
then	in	alphabetic	
order	

•  This	can	also	be	
done	alphabetical	
by	genus	and	not	
family	

• Geography	can	
then	be	used	

Numeric
• Organize	according	
to	assigned	unique	
numbers	and	
never	change	
specimen	order	

• One,	or	several,	
tracking	systems	
are	needed	to	find	
specimens	

Phylogenetic
•  Organize	by	family	
in	phylogenetic	
order	

•  Genera	are	often	in	
alphabetic	order,	
but	can	also	have	
additional	ordering	

•  Geography	can	then	
be	used	



Regardless of the organization scheme, 
skilled, patient staff are necessary to 
maintain collections, insert new materials, 
find specimens for researchers, and do day 
to day work. 
 
Clearly marking areas of the collections 
where specimens may be hazardous to staff 
is highly recommended. 
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Vascular 
Organization: 
Alphabetic 

•  Sort	into	family,	then	
arranging	in	alphabetic	
order.	Within	the	family	
arrange	by	genus	and	
species	in	alphabetical	order.	

•  More	work	for	staff	not	
familiar	with	botany,	but	
easier	for	researchers	
working	within	a	group.	

•  Need	to	have	a	clear	
resource	that	is	stable	for	
determining	family.	

•  Alphabetical	by	genus,	
then	species.	Families	are	
not	separated.	

•  This	is	easier	for	staff	not	
familiar	with	botany.	

•  It	is	more	difficult	for	
researchers	working	
within	a	group.	

•  Separating	by	major	group	
is	still	advantageous	
(Vascular	Plants,	
Bryophytes,	Fungi	&	
Lichens,	Algae).	

Family Alphabetic Strict Alphabetic

Inserting	some	sort	of	geography	can	be	very	helpful	for	your	organization.	
This	is	commonly	done	at	the	genus	level	or	species	level	



Vascular 
Organization: 
Phylogenetic 

•  Organize	specimens	by	
family,	then	genus	and	
species.	Arrange	these	
according	to	a	system	that	
indicating	the	order	they	
evolved	in/are	most	related	
to.	

•  Most	current	version	of	this	
is	APG	IV,	which	has	a	linear	
arrangement.	There	are	also	
publications	for	arrangement	
of	the	remaining	vascular	
plants.	

•  References	are	needed	to	
maintain	the	system.	

•  This	requires	a	strong	
understanding	of	botany,	
nomenclature,	and	
systematics	by	staff.	

•  This	allows	for	the	easiest	
work	by	researchers.	

•  Within	families	the	genera	
can	be	alphabetical	or	
have	additional	ordering	
such	as	tribes.	

Inserting	some	sort	of	geography	can	be	very	helpful	for	your	organization.	
This	is	commonly	done	at	the	genus	level	or	species	level	
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Vascular 
Organization: 
Numeric 

•  Organizing	by	an	accession	
number	or	other	issued	
number.	

•  Some	older/historic	
collections	are	maintained	this	
way.	

•  It	is	very	easy	to	add	new	
specimens,	and	to	put	things	
back	where	they	“belong.”	

•  Finding	specimens,	and	
tracking	names,	can	be	
challenging.		

•  It	is	very	hard,	or	impossible	
for	researchers	to	use.	

•  It	does	not	keep	anything	
similar	together.	

•  If	this	is	the	system	already	
in	place,	and	it	is	too	
difficult	or	time	consuming	
to	change,	then	leaving	it	
makes	sense.	

•  Beginning	this	way	does	not	
make	sense	for	most	
collections.	

•  It	can	be	very	effective	for	
collections	that	you	
otherwise	do	not	want	to	
rearrange,	such	as	slides	in	
boxes.	



Vascular Organization: Hybrids 

•  Hybrids	are	plants	that	are	the	
offspring	of	2	or	more	species.	They	
can	either	be	named	or	unnamed	
hybrids.	

•  Named	hybrids	are	published	
according	to	the	ICN	and	have	a	
multiplication	symbol	before	the	
epithet.	

•  Unnamed	hybrids	are	not	validly	
published	and	may	list	two	or	more	
parent	species.	

=	Symphyotrichum	×tardiflorum	(Linnaeus)	Greuter,		
M.	V.	Agabajan	&	Wagenitz		

•  Filing	options:	
•  Named	hybrids	alphabetically	according	
to	epithet,	unnamed	hybrids	at	the	end	
of	the	genus.	

•  All	hybrids	at	the	end	of	the	genus.	(This	
is	especially	useful	if	staff	are	not	
experienced	in	nomenclature)	

Image	©	2012	-	2018	New	England	Botanical	Club	
(CC	BY-NC	4.0)	



Specimen Organization: Geography 

• Many	institutions	then	add	
geography	as	an	additional	way	to	
organize	specimens.	Each	
institution	has	their	own	system.	

•  Consider	the	strengths	of	your	
collections	and	what	areas	to	
recognize.	

•  Regional	herbaria	may	break	down	
by	state	and	county	for	most	
things,	and	then	have	large	
geographic	containers	for	the	rest.	

•  Global	herbaria	may	have	more	
overall	regions	but	subdivide	those	
regions	less.	

• Without	knowing	the	strengths	of	
your	holdings	it	is	hard	to	
determine	appropriate	regions.	

• Whatever	you	decide,	have	lists	
and	maps	to	help	people	find	what	
they	need.	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Specimen Organization: Types 

•  Type	specimens	are	the	biological	
material	for	which	a	name	is	based.	

•  Generally	it	is	considered	best	
practice	to	store	them	under	their	
basionym.	

•  The	ICN	has	details	about	types,	
typification	rules,	nomenclature,	and	
definitions	of	terms	related	to	types.		

•  Types	can	be	stored:	all	together	in	a	
separate	safe	location,	all	the	material	
per	family	together,	or	at	the	
beginning	of	each	genus.	

•  Due	to	the	high	importance	of	types,	
in	places	with	lower	security,	higher	
risk	of	damage,	or	concerns	related	to	
access,	storing	them	in	a	separate	
space	may	be	ideal.	It	is	less	
convenient	for	researchers,	or	for	very	
large	collections,	but	can	be	much	
safer	for	the	collections.	

•  Storing	all	the	types	for	a	family	
together	makes	research	easier	as	
things	are	grouped	together.	

•  Keeping	types	with	each	genus	is	
unusual,	and	more	common	with	
cryptogams.	



Folders color coded for regions organized: Family, Genus, Geography, Species. 
Type folders are in red at the right at the end of the family. 
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Specimen Organization: Ancillary Collections 

•  For	any	whole	specimen,	or	when	part	of	a	specimen,	
is	not	stored	with	the	bulk	of	the	collections	(spirit	
material,	oversize,	slides,	bags,	etc.)	then	there	
should	be	an	note	to	look	elsewhere	for	it.	

•  Organizing	ancillary	collections	depends	wholly	on	
space	and	resources.	As	simple	a	system	as	possible	
is	good.	

•  If	your	system	matches	the	main	filing	system,	
remember	you	will	need	to	update	the	storage	
location	and	determination	of	ancillary	collections.	

•  Sometimes	whole	groups	of	organisms	are	stored	
only	in	ancillary	collections,	and	leaving	notes	for	all	
of	the	species	is	not	generally	necessary.	

Image	courtesy	of	the	Economic	Herbarium	of	Oakes	Ames	(ECON),	Harvard	University	



Specimen Organization: 
Mixed Collections 

•  It	is	exceptionally	common	to	have	more	
than	one	biological	organism	in	a	
specimen.	This	has	been	well	known	with	
cryptogams,	but	is	also	common	with	
vascular	plants.	

•  The	organisms	may	be	closely	related	or	
exceptionally	different.	

•  You	will	want	to	think	about	how	to	track	
this	information.	There	is	no	one	right	
answer,	but	I	would	argue	the	wrong	
answer	is	treating	the	“other”	organism	
like	it	does	not	really	matter.	

Image	by	Genevieve	E.	Tocci	



Cryptogamic Organizations 

•  Fungi	(&	allies/former	members)	
•  Alphabetical	by	genus	
•  Divided	into	major	groups	
(morphological,	asco/basidio,	
divisions	and	subdivisions,	etc.)	
then	alphabetical	

•  Groups	on	hosts	are	sometimes	
organized	genus,	host,	then	
species	

•  Lichens	
•  Alphabetical	by	genus	

• Algae:	
•  Alphabetical	by	genus	
•  By	major	group,	then	genus	
•  Cyanobacteria	may	also	be	here	

• Bryophytes	
•  Mosses	and	Hepatics	separate,	
each	area	alphabetical	by	genus	
(or	by	family	then	genus).	

•  All	bryophytes	together	and	
alphabetical	by	genus	(not	ideal).	

There is no easy guide or resource for organizing cryptogams. 

No	matter	what	you	do,	someone	will	be	upset	with	how	you	organize	things.	So	long	as	staff	can	find	what	researchers	need,	that	is	ok.	
Trying	to	at	least	keep	major	groups	separate	helps	specimen	curation,	staff,	and	researchers.	



Specimen Organization: 
Revisions & Annotations 
•  Sometimes	specimens	are	determined	
incorrectly,	and	a	researcher	will	add	a	correct	
determination.	The	specimen	will	need	to	be	filed	
under	this	new	name.	You	may	want	to	add	a	
note	about	the	move	in	the	collection	(a	cross	
reference).	

•  Sometimes	publications	apply	updates	to	large	
taxonomic	groups,	for	a	region	or	globally.	This	is	
a	revision,	and	if	you/a	curator	deems	it	stable,	
then	the	entire	collection	can	be	shifted	to	reflect	
it.	Cross	references	should	definitely	be	added	to	
indicate	where	taxa	are	filed.	

Image	courtesy	of	the	Gray	Herbarium	(GH),	Harvard	University	
Annotation	labels	glued	to	the	herbarium	sheet	



Specimen Organization: Revisions 

•  Some	institutions	list	on	cross	
references	which	revision	is	
being	followed	to	help	everyone	
understand	later	why	things	
moved.	

•  Some	groups	are	in	flux	and	
have	many	shifts	back	and	forth,	
staying	the	most	up	to	date	is	
not	practical	for	an	herbarium.	
So	long	as	you	can	find	material	
under	an	older	name	that	is	ok.	

•  If	you	have	your	specimen	data	
captured	digitally	you	will	want	a	
way	to	track	updates.		

•  Sometimes	everything	moves	to	
a	different	name,	but	other	
times	what	was	once	1	taxon	
gets	moved	to	more	than	1	new	
taxon,	or	is	correct	for	
specimens	from	one	region	but	
not	for	another	area.	



Transactions/Interactions 
Herbarium Business 

The	business	of	herbaria,	in	addition	to	the	preservation	of	specimens,	involves	the	
interaction	with	other	institutions	and	researchers.	Specimens	may	be	sent	on	
loan,	received	as	a	loan,	or	be	acquired	by	the	institution.	There	are	guidelines,	and	
regulations	that	help	shape	this.	



Loans 

•  It	is	considered	a	standard	practice	to	
ship	loans	to	researchers	for	study,	
though	not	all	institutions	can	afford	
this	or	are	willing	to	ship	collections.	

•  Most	herbaria	will	only	loan	
specimens	to	institutions	officially	
recognized	on	Index	Herbariorum,	and	
require	a	letter	from	the	official	
correspondent.	

• Whether	loaning	domestically	or	
internationally,	there	may	be	
regulations	to	follow	and	permits	to	
have.	Especially	for	international	
shipments,	it	is	always	best	to	confirm	
all	details	with	the	other	institution.	

•  Having	a	clear	loan	policy,	and	
permission	forms	for	sampling,	helps	
ensure	that	your	collections	are	
handled	only	in	a	way	you	approve.	

• When	loans	are	returned	the	
specimens	should	come	back	with	
annotations,	which	help	improve	the	
scientific	value	of	the	collection.	

•  If	in	doubt,	the	priority	is	preserving	
the	collection.	You	can	also	ask	a	peer	
institutions	questions	about	loans.	



Loans 

•  Tracking	loans	via	physical	paperwork	and	a	digital	
record	allows	for	clear	management	of	materials.	
Making	lists	in	documents	or	spreadsheets	if	a	
collections	management	system	is	not	available	is	
very	helpful.	

•  Having	an	official	form	with	a	loan	number	makes	
tracking	loans	easier	for	both	the	sending	and	
receiving	institutions.	

•  Putting	drop	tags	with	loan	information	in	the	
collections	helps	staff	and	researchers	when	
material	appears	to	be	“missing.”	

Image	courtesy	of	the	Gray	Herbarium	(GH),	Harvard	University	



Loans In or Borrows 

•  Researchers	at	your	institution	may	
want	to	see	specimens	from	other	
herbaria.	Official	loan	requests	are	
sent	by	the	correspondent	for	your	
institution.	

•  Track	all	incoming	material	in	some	
way	and	keep	copies	of	paperwork.	

•  As	with	loans	you	send	out,	the	
sending	institutions	would	like	
borrows	back	in	a	timely	manner.	If	
more	time	is	needed	the	official	
correspondent	should	request	an	
extension.	

•  Specimens	should	be	in	a	location	
accessible	by	collections	staff	to	
ensure	their	safety.	All	rules	of	the	
lending	institution	should	be	
reviewed	with	the	researcher.	

•  All	specimens	should	be	annotated	
before	returning	them.	Staff	should	
check	this.	

• When	returning	specimens,	always	
contact	the	lender	first	for	any	
potential	updates	to	address	or	
shipping	regulations.	



Accessions 

•  Taking	legal	ownership	of	material	
coming	into	the	collections	is	
accessioning.	Some	institutions	do	
this	as	lots,	some	do	it	specimen	by	
specimen	in	their	records.	

•  Keeping	clear,	detailed	records	is	
important.	Keeping	paper	copies,	
as	well	as	digital	records	is	not	
uncommon.	

•  Paper	ledgers	are	not	used	as	
strictly	as	they	are	in	other	
museum	settings,	but	are	
recommended.	

• Making	sure	that	copies	of	any	
needed	forms,	permits,	letters	of	
permission,	etc.	are	provided	with	
the	material	helps	make	sure	your	
collections	are	in	compliance	with	
any	regulations.	This	will	become	
more	apparent	as	institutions	work	
to	comply	with	the	Nagoya	
Protocol.		

•  Having	a	plan	for	what	is	or	is	not	
wanted	for	the	collection,	and	how	
to	assess	incoming	material	is	
critical.	



Institutional 
Permitting 

•  All	Institutions	Globally	need	to	consider:	
•  CITES	(the	Convention	on	International	Trade	in	Endangered	

Species	of	Wild	Fauna	and	Flora)	
•  Material	Transfer	Agreements	(MTA)	
•  Phytosanitary	Certificates	
•  Collecting	Permits	

•  USA	specific	examples	(it	is	likely	permits	are	needed	in	
other	countries	too):	

•  USDA/APHIS:	
•  Controlled	Import	Permit	to	Import	Restricted	or	Not	Authorized	Plant	Material.	

PPQ588.	(living	or	dried	plants,	plant	parts,	tissues…)	

•  Move	Live	Plants,	Noxious	Weeds,	and	Soil.	(Import).	PPQ526	

•  Move	Live	Plants,	Noxious	Weeds,	and	Soil.	(Interstate	Movement).	PPQ526	

•  Drug	Enforcement	Agency	(DEA)	at	a	local	and	federal	level	may	
care	about	some	of	the	botanical	material	in	your	collection.	

•  USFWS	import/export	permit	3-177	if	animal	material	is	present	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Digitization & Data 
• Digitization	may	refer	to:	

•  Entering	and	maintaining	
specimen	data	in	a	computer	
(collections	management	system,	
database,	spreadsheet,	online	
portal,	etc.)	

•  Taking	images	of	specimens	
preparations	with	their	labels.	

•  Taking	images	of	the	biological	
material	at	a	resolution	to	capture	
identifiable	characters.	

•  There	is	a	large	desire	for	
specimen	data,	and	high	quality	
specimen	images,	shared	freely	
online	though	portals	and	
websites.	

•  It	is	common	for	researchers	to	
take	images	of	specimens	while	
they	study	them	and	provide	
them	back	to	you.	Having	a	plan	
to	manage	this	is	very	helpful.	



Data 

•  Collection	Management	Systems	
are	extremely	helpful	for	managing	
specimen	data,	loans,	accessions,	
permits,	and	other	basic	functions.	
There	are	many	options,	none	are	
perfect.	

•  Capturing	data	in	a	spreadsheet	or	
other	database	is	an	alternative	to	
a	collections	management	system.		

•  Symbiota	portals	can	handle	
specimen	data	as	well	as	loans,	but	
you	will	likely	want	to	back	up	your	
data	locally.	

	

•  Sharing	specimen	data	allows	you	
to	connect	with	other	collections	
and	form	new	collaborations.	

•  Some	data	is	more	useful	than	no	
data	for	sharing	on	portals,	
tracking	information	about	your	
collections,	and	tracking	what	is	on	
loan.	

• Many	herbaria	use	barcodes	they	
put	on	specimens	sheets	and	
packets	as	a	number	for	tracking	
specimens	digitally.	



Digitization 

•  There	is	information	on	iDigBio,	the	
SPNHC	wiki,	and	numerous	other	
websites	on	grants,	workflows,	and	
other	digitization	issues.	

•  Each	collection	adjusts	imaging,	
workflows,	and	data	entry	to	their	
needs.	Obtaining	good	quality	
standards	and	lists	helps	keep	data	
cleaner.	Many	collections	and	
nomenclature	resources	have	
options	for	downloads	of	data	sets.	

•  Imaging	specimens	varies	hugely	
based	on	budget,	space,	and	need.	
Scanners,	cameras,	photo-stations,	
microscope	imaging,	and	TEM/SEM	
are	just	some	possibilities.	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



Your Collections are Delicious… 
to Pests! 

Integrated	Pest	
Management:	Protecting	
your	collections	from	
museum	pests	

Image	courtesy	of	the	Harvard	University	Herbaria,	Harvard	University	



IPM is a Lifestyle 

•  All	museum	collections	are	at	risk	
from	pests,	regardless	of	the	age	of	a	
building,	the	HVAC	system,	and	the	
local	environment.	However,	these	
factors	have	an	impact	on	how	much	
risk	you	have.	

•  Historically	specimens	and	collections	
were	treated	with	substances	such	as	
mercuric	chloride,	methyl	bromide,	
PDB,	and	Vapona.	This	practice	is	now	
discouraged.	(But	a	great	reason	to	
wash	hands	often	and	not	have	food	
near	specimens.)	

•  Many	herbaria	quarantine	all	
incoming	material	by	freezing.	

•  The	MuseumPests.net	website	has	a	
large	amount	of	information	and	
references	related	to	IPM	for	
museums.	

•  Some	plants	and	fungi	are	more	
susceptible	(delicious)	to	pests	than	
others,	but	all	material	has	risk,	even	
the	labels	on	microscope	slides.	
Learning	your	collections	risks,	be	it	
location	or	taxon	based,	is	key	for	
targeted	monitoring	and	not	spending	
time	you	do	not	have.	

•  If	time	and	money	resources	are	tight,	
door	sweeps	and	sticky	blunder	traps	
are	a	great	place	to	start.	



Image	courtesy	of	the	Farlow	Herbarium	(FH),	Harvard	University	

Thank	You	


