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Introduction:

We are Environmental Studies students at the University of Victoria who live and study

on the unceded lands of the Lekwungen speaking peoples. We would like to acknowledge the

Songhee, Esquimalt and WSANEC nations ongoing relationships to these lands. We are grateful

for having the opportunity to study on Galiano Island in partnership with the Galiano

Conservancy Association. The Conservancy is located on the unceded lands of several

Hul’qumi’num peoples including the Penelakut nation. We recognize that we stayed and worked

on Galiano Island as guests and acknowledge the Hul’qumi’num peoples historical and ongoing

relationship to the land (Duncan and Warren, 2020).

Galiano Island is situated on the Strait of Georgia between Vancouver Island and the

lower mainland. Galiano is a narrow Island 27.5 kilometers long and 6 kilometers wide (Galiano

Island, 2021). Galiano Island is home to an abundance of native plants and animals and many

introduced species (Galiano Island, 2021).
Galiano Island has a chain of ecologically
protected properties that work their way

across the Island called the Mid Island

Protected Areas Network (ES 471, Lecture).

The protected areas network consists of
properties such as the Millard Learning
Center, Pebble Beach Reserve, Cable Bay
Conservation Area and Great Beaver

Swamp.
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The Millard Learning Center consists of a 76 acre plot of land that was purchased
through funds raised by the Galiano community (ES 471, Lecture). The Center is a property
where ecological stewardship, renewable energy and food security can be demonstrated and
taught through learning programs. The Conservancy has made the land open to the public and

provided space for recreational activities.

The project:

The focus of our project was Pesky Plant Identification. The introduced species on
Galiano Island pose a threat to restoration projects conducted by the Conservancy as many
introduced species out compete native plants. Galiano has a long history of plant introduction
through agriculture and other human influences that have increased the demand for ecological
restoration and the cataloging of species composition in these ecosystems. Introduced species
pose a challenge for invasive species removal and correctly cataloging plant species in restored

areas because they can be easily confused or unidentifiable.

To reduce the risk of confusing similar looking introduced and native species, our group
was tasked with creating plant identification guides for Galiano Islands most pesky plants. Using
images of observed plant species provided by the converncacy we researched the defining
features of various plants found throughout the Island. The list of plants provided were
considered top priority for the conservancy as they were difficult for staff and students to identify

and monitor.



Methods:

The guides were created using a flowchart generating website that allowed for images,
text, and connective lines. Each genus was separated to research the species within them and
provide subsequent descriptions and images of defining physiological features.

Research was conducted using digital and physical texts for reference and examining
specimens in the field. Our primary resources included the books Plants of the Pacific Northwest
Coast (Pojar and Mackinnon) and Flora of the Pacific Northwest (Cronquist and Hitchcock).
Another primary resource were the plant descriptions from the E-Flora BC: Electronic Atlas on
the Flora of British Columbia website. We also used analyses of photos and observations from
iNaturalist.ca and our own observations made in the field. We used these resources to compare
and contrast various similar looking species and from there we created the aforementioned flow
charts.

Results:

We were able to create several plant identification resources for forget-me-nots
(Myosotis), buttercups (Ranunculus), woodrushes (Luzula) and various grasses
(Poaceae/Gramineae). After completing the plant identification guides we brought them into the
field to test whether or not we could correctly identify plants based on the information provided.
The guides were then adjusted based on our ability to identify the plants and were then tested
again on fellow classmates who had little prior knowledge on them. Conducting several tests and
adjusting the information as needed was an important process for creating clear and concise field
guides.

One of the challenges of creating plant identification guides was that there are no uniform

templates for creating them. Each genus has its own defining features and some may have more



similar looking plants than others. Rather than focusing on creating a template we focused on
creating a process for identifying plants that would compare similar looking species until only
one could be identified. The process involved separating the more distinct species then focusing

closely on the easy to confuse species. Below are the sample plant identification guides we

created for different plant genera.

Woodrushes (Luzula)

Singular Flowerhead

Branched Flowerhead

'

Common Wood Rush (Multiflora)

Prairie Woodrush (Macrantha) Pacific Woodrush (Comosa) Short Stalked Woodrush
(Subsessilis)

Native

Introduced

Defining Feature: 1 to 2
flowerhead clusters

Defining Feature: 3 to
15 flowerhead clusters

IDEﬁ”i"Q Feauljre: amhers_rl-3mmd Defining Feature: anthers 0.5-1Lmm
ong (twice as ?u"s%;’s pacHicwo long (shorter than prairie woodrush)

L J

’} l woodrushes
Anther Stem: upright have basal -

Leaf: soft long hairs and basal leaves (many

(many close to ground) towards base)
Flower: dense and narrow




Forget Me Nots (Myosotis)

Easy to Identify

Easy to Confuse

\J

v
Wood (Sylvatica)

v
Changing (Discolor) Field (Arvensis) Bay (Laxa) Water (scorpioides)

Stem: 50cm

Leaf: hairs on plant rigid and hooked
Flower: 6 to 10mm and dark blue or
pink

Defining Feature: large and showy

Hairs on plant flattened
and not hooked

Hairs on plant flattened
and not hooked

J

Hairs on plant rigid and
hooked

L

Stem: 30cm or less
Leaf: hairs on plant rigid and hooked
Flower: 2mm and changes from cream to

|

Stem: 40 to 50cm Stem: 40 to 50cm

blue
Defining Feature: spiraled shape and small Flowev. 5mm . F|0W9Y 5mm )
size Habitat: dry to wet soil Habitat; wet soil

Buttercups (| )

Easy to Identify

Lesser Spearwart (Flammula)

'

Defining Feature: leaves are long and
oblong with mostly smooth margins,
stems are large and hairless

Woodland Buttercup (Uncinatus)

Defining Feature: small flowers about 3 to
8mm wide, stems are singular and
unbranched, grows in shaded meadows
and woodlands

RN

Easy to Confuse

All flowers large about 10-30mm wide and
grow in damp soil and meadows

l

| .

Western Buttercup

C
(Occidentalis)

reeping Buttercup (Repens)

Hairy Buttercup (Sardous) Hairy Buttercup (Sardous)

. : ' '

Defining Feature: stems are
hairy, no stolons and sepals
grow down along petals

Defining Feature: no stolons and
leaves are deeply lobed

Defining Feature: sepals grow
parallel along the petal, stolon
roots spread at base of plant

Defining Feature: no stolons and
does not spread like creeping
buttercup

i
Leaves are not spotted
and lighter in color

Leaves are spotted and
have three leaflets

Parrallel sepals (modifed
leaf around flower)

Leaves are deeply lobed Downward sepals




Grasses:

One of the primary concerns for the Conservancy was identifying the various grasses
found on Galiano Island. Native grasses are important to many ecosystems on the Island and can
be found throughout wetlands, forests, meadows and grasslands (Yip, 2020). However, native
grasses are often confused for similar looking introduced grasses and understanding the
difference can help guide restoration efforts. Introduced grasses succeed well in distubed soils
and once established can out compete natives plants until they become overwhelmingly
dominant (Raincoast Conservation, 2022). Introduced grasses are also commonly used to
revegetate and control erosion on industrially distubed soil. However, native grasses are
increasingly being valued for restoring disturbed soil while maintaining natural habitat and

biodiversity (Yip, 2020).

Grasses are notoriously hard to identify and many grass identification guides use micro
observations and technical terminology that are difficult to understand. The goal for creating our
grass identification guides for the Conservancy was to use macro observations and simple
terminology. We began by creating resources on many native grasses found on Galiano Island as
they are arguably the most important. We then separated all other grasses into the three
flowerhead shapes because the shapes are generally the easiest defining feature. Then the grasses
were separated by genus because each genus generally has similar features. From there we could

compare and contrast a small group of similar grasses to find the defining features between them.



Flowerhead

Panicle

Spike

Receme

Bulbous Bluegrass - Poa bulbosa
Annual Meadow-Grass - Poa annua
Pine Bluegrass - Poa set
Rough Meadow-Grass - Poa Trivialisis

Common Soft Brome - Bromus hordeaceus
Cheatgrass - Bromus tectorum
Ripgut Brome - Bromus rigidus
Barren Brome - Bromus sterilis

Sitka Brome - Bromus sitchensis
Meadow Brome - Bromus commutatus
Bald Brome - Bromus racemosus
Rye Brome - Bromus secalinus

Crinkle-awn Fescue - Festuca subulifiora
Red Fescue - Festuca rubra
Small Fescue - Festuca microstachys
Bearded Fescue - Festuca subulata
Hard Fescue - Festuca trachyphylla

il
Pacific Bentgrass - Agrostis exarata
Seashore Bentgrass - Agrostis pallens
Creeping Bent - Agrostis stolonifera
Colonial Bent - Agrostis capillaris

Poa:

cunda

Brome:

Fescue:

Agrostis:

Early Hair Grass - Aira praecox
Smooth Meadow-Grass - Poa pratensis
Sweet Vernal Grass - Anthoxanthum odoratum
Blue Wild Rye - Elymus glaucus
American Dune Grass - Leymus mollis
Meadow Barley - Hordeum brachyantherum
Rattail Sixweeks Grass - Festuca myuros
Harford's Oniongrass - Melica harfordii
Wall Barley - Hordeum murinum
Timothy Grass - Phleum pratense
Green Bristle Grass - Setaria viridis
Marsh Foxtail - Alopecurus geniculatus
Canary Grass - Phalaris canariensis

Bristly Dogtail Grass - Cynosurus echinatus
Alaska Oniongrass - Melica subulata
Perennial Ryegrass - Lolium perenne

Saltgrass - Distichlis spicata
Crested Dogstail Grass - Cynosurus cristatus

Other:

Orchard Grass - Dactylis glomerata
Velvet Grass - Holcus lanatus

Silver Hairgrass - Aira caryophyllea

Reed Canary Grass - Phalaris

| ]
Panicle Spike

California OatGrass - Danthonia californica
Tall Fescue - Lolium arundinaceum
Small Sweet Vernal Grass - Anthoxanthum
aristatum
Slender Hair Grass - Deschampsia elongata
Fowl Manna Grass - Glyceria elata
Nodding Trisetum - Trisetum cernuum
Redtop - Agrostis gigantea
Meadow Fescue - Lolium pratense
Annual Hairgrass - Deschampsia
danthonioides
Tall Trisetum - Trisetum canescens
Witch Grass - Panicum capillare

*Some species under spike or

receme are actually a panicle but do
not look like one

Long Awns

Bromus

lly have flat thin leaves and open spreading

flowerheads that are upright or drooping. The defining features are
generally hairy appendages and closed sheaths.

—

Great Brome (Di )

Stem: dense and hairy

Leaf: wide, rough and some long
hairs

Flower: open and drooping,
branches longer than spikelet,
unequal glumes, long awns
Defining feature: needle like awns

Stem: dense and hairy

Leaf: wide and hairy

Flower: somewhat compact,
drooping, lower branches droop
more, awns straight to slightly bent
Defining feature: awns twice as as
long as glumes

Smooth or Bald Brome
(Racemosus)

Stem: upright

Leaf: soft and hairy

Flower: upright and narrow,
slender branches ascending
Defining feature: hair on blades
grow downwards

Short Awns

Rye Brome (Secalinus)

Stem: drooping

Leaf: wide, ascending, hairy surface
and smooth underside

Flower: open or compact, one
spikelet per branch, large glumes
and florets

Defining Feature: spikelets appear
twisted

Sitka Brome (Sitchensis)

Stem: dense and upright

Leaf: wide, flat and hairy

Flower: large and compact, few
spikelets, small closed florets, bent
awns

Defining Feature: large defined
glumes

V—J

Barren Brome (Sterilis)

Stem: upright and sometimes bent at
base

Leaf: soft hairy and drooping

Flower: drooping, spikelets long and
wedged shaped, narrow glumes,
long straight awns

Defining feature: often confused with
great brome but barren brome has
shorter spikelets

Soft Brome (Hordeaceus)

Stem: upright

Leaf: hairy and drooping, rolled when

young

Flower: compact and narrow, wide when

flowering, bent awns

Defining feature: often confused with
sitka brome but soft brome has longer

awns

>anicle




Poa
Poa grasses generally have narrow leaves that are folded or flat and

sometimes bristled. The defining feature of many poa grasses is that
Easy to Identify many are bunchgrasses

'

Easy to Confuse

Bulbous Bluegrass (Bulbosa) Rough Meadow Grass (Trivialis)

Pine Bluegrass (Secunda) Annual Meadow Grass (Annua)

i o
Stem: upright and white under Stemupriaht or=lioHivEranpin Stem: upright
flowerhead Leaf: .snsogth tape?ed );,)ointproldged Leaf: wide, shiny and rough, tapered
Leaf: narrow, flat or loosely rolled, Stem: upright e ! ! point
green to blue color, smooth Leaf: short, flat and folded inwards Flower: open, branches sparse Flower: sparse, somewhat open, long
Flower: dense and rounded, dark Flower: sparse, somewhat open, and short and narrow, short branches, small Many bunch grasses
"“'P'_e when mature long and narrow, short branches, Defining Feature: pointed and sp|k_e!ets 5 are native to British
Defining Feature: stems are small spiklets folded blades that are double Defining Feature: often confused with Columbia. However,
thickened and bulb shaped at the S . a0 e annual meadow grass but common y ”
s Defining Feature: no visible awns meadow grass blades are more rough most of these bun(;h
grasses are not native
Agrostis Colonial Bent (Capillaris)

Agrostis grasses have a compact flowerhead that opens wide when flowering
and many spread out branches.

Each spikelet contains only one floret usually completely enclosed by the
glumes. The spiklets are generally awnless or have short awns.

They are an important grass among pastures, fields and lawns but can be
difficult to identify from one another. Colonial bent is commonly found
throughout distrubred sites.

{
Panicle

Fescues (Festuca)

Easy to

Many fescues are native to coastal parts of British Columbia. Fescue grasses are generally bunched with many confuse

leaves at the base of the plant. The stems are generally smoothand the blades sometimes shred when mature.

Crinkle Awn Fescue (Subulifolia) Bearded Fescue (Subulata) Western Fescue (Occidentalis)
Tall Fescue (Schedonorus
arundinaceus)
]|

Stem: drooping Stem: drooping
Leaf: wide and hairy blades compact around Stem: drooping Leaf: wide, folded inwards and shred when
stem . Leaf: wide and long blades that fringe when mature
Flower: open, drooping, long branches, long mature Flower: open, sparse awns
awns Flower: open and sparse Defining Feature: generally smaller and
Defining Feature: crinkled awns Defining Feature: awns are curved not crinkled sparser than similar looking fescues

Stem: upright
Leaf: wide and wavy, sparsely
Red Fescue (Rubra) Roemers Fescue (Subulata) Hard Fescue (Trachyphylla) fringed and hairy on edges

: Flower: upright and open, short
and rough spikelets, sometimes
awned
Defining Feature: bristle like
flowerhead

Stem: drooping

Leaf: rolled inwards, reddish sheath that Stem: drooping

shreds when mature Leaf: wide green to pale blue blades coated in | | Stem: upright

Flower: open, sparse, tufted, long branches a white waxy blume Leaf: wide flat and rough

Defining Feature: reddish lower stem and Flower: open and sparse Flower: narrow and long spikelets
sheath Defining Feature: blue gree appreance to plant| |Defining Feature: dense rough blades

i
|

Red fescue is treated as a single species for convenience but includes many subspecies and hybrids. Some native and introduced forms

have been considered separate species, however, numerous transitional forms occur between them. oS
anicle




Discussion: Moving Forward
Given the time constraint of our project, the plant ID resource has been designed as a
starting point. The remaining plants to create resources for include: chickweeds, docs, medics,
rushes, sedges, clovers, vetches and continued work on grasses. The project can also be
expanded to include more plant and animal species. However, we recommend the grass section

be prioritized as they are dominant in distubed sites and strong community interest was shown

We also recommend including a ‘threat’ or ‘severity’ rating to the introduced plants
which would be beneficial during restoration. Another possible recommendation would be
including the Indigenous name for the native plants. Indgenous plant names are important to
understand and generally describe the physical features of the plant and its use. Consultation

with local First Nations and knowledge holders would be necessary for this recommendation.

Once complete or partially complete, the plant identification guides could be made into a
finalized booklet or folding pocketbook. These resources could be used for the staff and students
of the conservancy as well as Galiano community members due to popular demand. Upon
presenting our work and findings to the community of Galiano Island on the last day of our
course, we were surprised and delighted to have received so many inquiries about the availability
of the sample guides. Though intended for the Conservancy, the resources created could be made

available to the residents of Galiano Island.

To reduce waste and increase accessibility, these guides could also be converted into an
app or digital format. This would reduce that amount of material that staff need to bring into the
field and create a plant identification resource unique to Galiano Island. An app is an ambitious

venture that could be created in the future since it is unlikely to be pursued within the limited



time of the project. Nonetheless, these guides can help the Conservancy's plant monitoring

process and possibly the residents of Galiano Island.

Conclusion:

With the help of the various resources we mentioned including Plants of the Pacific
Northwest Coast (Pojar and Mackinnon) and Flora of the Pacific Northwest (Cronquist and
Hitchcock), we are confident that we have created a practical guide to identifying a variety of
pesky plant species, with a focus on grasses. There are of course many genera of both grass and
non-grass species that we did not have the chance to identify given our time constraints, and the
project can continue to be worked on until there are guides for as many species as are deemed
necessary. In further development of the Pesky Plant project, we hope that this report will serve
as a comprehensible and replicable guide to creating more plant identification resources for the

Galiano Conservancy Association and community members.
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The guides were created using the platform Lucid. Below are the links to the document
created using our account though documents can be shared between accounts.

Bromus:
https://lucid.app/lucidchart/49411ed4-7t6d-451d-b302-0d61800bcab9/edit?invitationl
d=inv_49106313-6611-41d3-aaca-14b9f80d77c6#

Buttercups:
https://lucid.app/lucidchart/a9c8ac34-0a28-4£86-a087-b9cS57bcc2e39/edit?invitationld
=inv_db75cd2a-ab02-4143-ac78-0d81a212019d#

Fescue:
https://lucid.app/lucidchart/286¢7a7f-63f3-476a-9819-aalda2407e35/edit?invitationld
=inv_cc4a4eb9-9f7d-4e14-b4db-c93322acd1d2#

Forget Me Not:
https://lucid.app/lucidchart/e9a33008-122d-4544-8da5-1b96c48c85cd/edit?invitationl
d=inv_142bc719-fd77-413f-86b7-5fbefbb57396#

Poa:
https://lucid.app/lucidchart/bb410e1f-6b05-4987-bd76-5e¢943a7df19c/edit?invitationl
d=inv_b43d1a51-2e60-4d45-9585-c619d16495cb#

Wood Rushes:

https://lucid.app/lucidchart/adb10952-4467-4209-8dc3-clefaSed718b/edit?invitationl
d=inv_7f3de574-3cle-45{f-9f4-735a487204e5#


https://lucid.app/lucidchart/49411ed4-7f6d-451d-b302-0d6f800bcab9/edit?invitationI
https://lucid.app/lucidchart/a9c8ac34-0a28-4f86-a087-b9c57bcc2e39/edit?invitationId=inv_db75cd2a-ab02-4143-ac78-0d81a2120f9d#
https://lucid.app/lucidchart/a9c8ac34-0a28-4f86-a087-b9c57bcc2e39/edit?invitationId=inv_db75cd2a-ab02-4143-ac78-0d81a2120f9d#
https://lucid.app/lucidchart/286c7a7f-63f3-476a-9819-aa1da2407e35/edit?invitationId=inv_cc4a4eb9-9f7d-4e14-b4db-c93322acd1d2#
https://lucid.app/lucidchart/286c7a7f-63f3-476a-9819-aa1da2407e35/edit?invitationId=inv_cc4a4eb9-9f7d-4e14-b4db-c93322acd1d2#
https://lucid.app/lucidchart/e9a33008-f22d-4544-8da5-1b96c48c85cd/edit?invitationI
https://lucid.app/lucidchart/bb410e1f-6b05-4987-bd76-5e943a7df19c/edit?invitationId=inv_b43d1a51-2e60-4d45-9585-c619d16495cb#
https://lucid.app/lucidchart/bb410e1f-6b05-4987-bd76-5e943a7df19c/edit?invitationId=inv_b43d1a51-2e60-4d45-9585-c619d16495cb#

