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As Dean of the Faculty of Forestry aathenber of he University of Toronto whose
PresidemntiGds maousee of Tor onthecdmpletionof e r
this Report of the Toronto Ravine Revitalization Study, 220

This work was conducted by graduate students under the supeiscademictaff in
the Faculty of Forestry and guided by a steering committee of reseafahalty,
membersand community ravine leadeiswas also community funded thrglu the
efforts of the Steering @nmittee, with the assistance of the unsitgradministration.

The studywhich breaks new ground in urban forestry, has signal importance in upd
a baselinestudy of the Rosedale ravines done in 1977, also conducted by University
Toronto graduate students under faculty supervision, amthdy funded by the
community. The methodology enabled systematic and dramatic depiction of changt
over time in the subject ravines.

| share the basic assumption of the study, which was also recently adopted as polic
direction by the Toronto City Cogil,t hat Toront ods ravine

Af unda meanttuarla |y haer esatsu.doy 6 s p r unfortunately teat t i

ravines are in longerm ecological decline. Its recommendations for action to reverse
decline deserve and require urgent attention.

| think this work is especially commendable as a model for universitymunity
research and interaction. It shewhat can be done in partnership with the public to
bring university knowledge and science to important applications within our host
communities.

Well done TRRS!

Professor Rob Wright,
Dean
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EXECUTIVE SUMMARY

The Toronto ravines are one of wbrd s | ar gecd s yoshepnasnér.an

astonishing 17% of Toronto, for a total area of over 11,000 hectares (27,000 lacres

addition to offering2.8 million citizens the opportunity to enjoy nature, they are the
primary source of h a biadivessity, ahdahey pfouvide bilhionsoob s t er r
dol | ar ®féecosystemt shrvices. To ensure the continuation of these benefits, the
ecological health afhe Toronto ravines must be monitored, restored, and stewarded with
ascientific framework and expertisdowever, it will be the itizensof Toronto who will

makethis happeni its citizens businesdeaders,philanthropists and corporations,jts

politicians, sportéegendsandrock starg all recognizing the impoainceof these natural

spaces and playgna vital role in bringing them back to health.

This Report,The Toronto RavireStudy:19772017, summarizes &-year citizerscience

effort to resurvey one of théew known historical studies of biodiversiiy the Toronto

ravinesThe 1977 RosedaRavine Study As summarizedhere over the past 40 years the
biodiversity and ecol ogi cal deecdticalévebod Tor ont
is now likely on the edge of ecologicabllapse Today, nvasive plants dominate large

expanses ofrie understorymid-story,and canopy of treer avi ne s, and Toront
biodiversity is fast disappearingsince it is the native plants that host biodiversity,

ecosystem health suffefdowever, ifwidespread, sciendeased action is takesoon then

it is possible thathe Toronto ravines can be restored to a healthy.state

The overarching goal dthe Toronto RavirssStud/: 19772017 is toacceleratéhe process

of integratingéSciencéinto ravinedolicy, Pratice,and Community Bgagemerit We

outline how the scientific framewoslo f 6 Adapti vanMad&gemegt 6al | n
(EN6 can be wused to i mpr oRokcy, Practce, arfdfCiizen i venes
Engagemenby allowing for &EvidenceBasedDecisionMakingd

New York City (NYC)6 secentlaunch of itsNatural AreasConservancy providean
impressivemodel for Toronto to followFor an areaoughly half the size of the Toronto

ravines, th&N'YC hasbudgeted385 Million over 25 years to fund a massive sciebased

program to inventy, restore, and stewaiits natural areaswith global standards of

conservancy in handoronto coulddo the same an@stordts ravines within 120 years

makngitone of t he wor |l doés i gnroetdooileuwre of wikddiness ecosys
and bidiversity.

Study Achievements

Throughout the project, our team has worked in both the public and private realms, with
gover nment agenci es, NGOG s, and citizen gro
devel op an OAdapti ve Memgudgthanrventoy, restoraione wor k
and stewardship of the Toronto ravines. The following is a list of our key efforts and
achievements.



Science

T Adopted O6Adaptive Managemd ikt arhde G&Edelnag!
framewor ks fegt onminng,oramdy,strewarding the Tc

T Assembled international, natiomllal, and pro

1T Began developing custom protocols for mo n
bi odi veElsf tyhandoronto ravines.

T Resuveybd 1977 RosStdyjpd e Ravi ne
2015- Field Surveg one Master (MFC)research project
2016- Field Surveg one Master(MFC) research project
2017- Field Surve threeMaster(MFC) research projest
2018- Final Report:The Toronto Ravines Stud 19772017

Our key &cienceédfinding is the requirement for a@Adaptive Managemeéframework
to monitor, restore, and steward the biodiversity @&ublogical Integritpof the Toronto
ravines. In creating thisamework, we must ensure the protasalso applicable to Policy,
Practice, and Citizen Engagement.

Policy

T ConductedaPgpbi sy&Ekntl oegn a &ilEildg)ntoedJoront obs r
pol i cy.

T Member of City of Torontods Ravine Advisor
T Made for mal tprCasteyntoat iTomo nad (OAELmennd it X eL) Me e

T Successfull y haeedovptclatae dafher gui di ng approach
the first principle of t hie.tetGBaty toke Tawvomte
mai nt afifmend ame nalal dhye amsadt ur

Ourkey 6 #licydfinding istheneed f or OEcol ogi cal I n
for i mplementing Torontods ravine po
0 Ev i eBasedDecisioiMa k i n djréct immpbementation dutureravinepolicy.

! See Executive Committee Meeting EX27 item EX27.8 on September 26yadaBle at:
http://app.toonto.ca/tmmis/viewAgendaltemHistory.do?item=2017.EX27.8



http://app.toronto.ca/tmmis/viewAgendaItemHistory.do?item=2017.EX27.8

Practice

f Started two pilot projects to field test me
t he O0Ecol ogical ftavegest y®hefreda pceol |'Olda paonroateic
eff ort sUobFeotrweesetnr y, t h,e aidt yt hoef cTiotrioznegms of
T Pil ot HMradjiect Pl)ant :Ma®i-48 izZSsamecct dpamakpe mtat i v e
pl ant se athhdenusas | @ac-adbhpsteeefidof restoring the
ravi nes.

T Pil ot Plrnovjaescitv e2 )Pl antv aMa@ipdichzpem& eRegmmj ect t
invasive ptastsmantdofiselfdr their removal

Ouke§Pacodfiicned isrhgg n éBeeds tf oPrr act otcoe n@Dunid daolei ne s
andglewahddcol ogi c élt hlentTeogareinthye s .

Citizen Engagement (Citizen Science)

T Conducted public events on wusing OEcol ogi
monitoring, restoring, and stewarding the

T Wor ked with Afsisvoen fé¢ diodeamti se aawadr eemregag e o
citizens in restoring ravine health.

1T Appeateedina stories (Appendi x B).
T PresenRuwhkl itcent al ks (Appendi x C) .
T LedwPublic wal ks (Appendix C).

1T Recei vewartdwso ( Appendi x C) .

1T Held a Ravine Stewardships Wat kdhhep Unornedas!
Toronto Presidentds Residence (Appendix C)

Ourkey 6 {Tizenbengagementinding is that a citizerscience program should be created
for monitoring, restoring, and stewarding tReological Integritpof the Toronto ravines.



BACK GROUND

The Toronto Ravines- An Extraordinary Urban Ecosystem

Viewed from above, it is clear that Toronto has been built over, thrangharand a
massive ravine ecosystefiter more than 80 years of development, the Torom&wines
still cover 17%of the Qty, collectively totaling over 11,000 hectaresf which 40% is
privately held If you were to walk all of Toronto, 1 in 5 footsteps would faithin a
ravine. This is an extraordinary esystem to have within angity, andit defines the
ecologcal character of the Greater Toronto Aréaoffersrecreation taalmost 3million
people,t generatefiundreds of millions oflollarsin ecosystem serviceveryyear, and
itis home to aast array of biodiversityGiven the extraordinary benefits bis ecosystem,
it should be managed with themust care to ensure these benefistinue into the future.

However, while there is a great deal known about thelinotg aspects of the Toronto
ravinesi their extent, ownership, and where the roadslstraridges, and utilities are
there is remarkably little known about their terrestrial biodiverSayprisingly, there are
very few scientific publications on the terrestrial biodiversityhe Toronto ravined.ittle
scientific informationexistsregarding (1) the current state of biodiversity in the Toronto
ravines, ) how it has changed over tina, (3) wheret is heading io the future.

Fortunately,it is easy to answer these importantestions about Toomt 0 6s t errestr

biodiversity.All that is needed is scientificp r ot oc ol tdmain intvern& ,o0r o/rébeg s t
and 6st e waarsitydof the Taontb iawwndBlata derivedrom the inventory and
monitoring efforts allows the deterdinati on

0 s t e tha ravinésThis iterative scientific process itermedé Adapt i ve Manage me
and uses &rameworkdiscussed in more detaiiroughouthis report.

Exploring the biodiversity of the Toronto ravines will duze many important discoveries

andwill provide grea adventure to thoseho getinvolved. Given the massive size of the

Toronto ravines, it will be essential to harnessgbwer ofCitizen Ehngagemer@dd i n or der
to fix them. In the futurewe look forward tothe Toronto ravinesystembeconng one of

thewor Imb&s exci ti ng aShedi evnacl euba bpl reo jéeCeittsi.z e n

Toront ods | ndiirhg ©nmyososLar Stewaldship

The Toonto ravines are thgaditional land of the HuronWendd, the Seneca, arttie
Mississaugas of the CredRiver, andwe acknowledgéhe origins oland stewardshithat
began withthese Indigenous peoplesAs ecologists interested in the conservation of
biodiversity and tb stewardshipf ecosystems, whonourand respectthis Indigenous
traditional knowledgeand mark its quintessentiebntribution toland stewardship.



We recommend Joh nTh&OnceeapddFsture G eatd akbsoCountry: An
Ecological Historyto readers, wherein he describes the fascinating history of Indigenous
land stewardship ithe Great Lakes region. This is an inspirational guide about the greater
value that traditional knowledge can bring to modern land conservation and stewardship.
We are dedicated to working wittmdigenous people to bring thlsnowledge to the
forefrontof conservatiorpractie in the ravines

Looking to the future, we see the history and lessons of Indigenous land stewardiship as
way forward, and aa powerful toolfor learning and reconciliatio

Toront o6s F ac uACenturymffEcoBysemé&daence y

Founded in 1907, The Un of Faesty (UbTyForestfy)isTor ont o ¢
Ca n a d ad@nd lmgestnuring forestry schooDver the pat 111lyears UoT-Forestry

has bee at the forefront of developingcientific methods for ecosysteinventory,
management,ral landscapscale conservation

Many Canadians will be familiar wittoT-Forestry 3rees of Canada&ooks thathave
served as @l &ee mehtfiéabn goideThis series ofjuides embody the ethos
of forest stewatship one thatbegins with tree identification, and flows through the more
challenging stages of forest inventory, restoration, and stewardhipearning tree
identification, one can develop taility to Gseéhow foress ebb and flow over timeand
to oOounder st ahamyés producdiffetemt ¢ygesof ecosystemswhich host
different commurties of biodivesity. Ultimatdy, the goal ofstewardship iso helpguide

a forest overtime toensure thathe rich variety of plants and animai$o cal a forest
home endure

As Aldo Leopold Conservationist and Forestesnce remarked, the goal of forestry
extends beyond the production of lumbeii.tpropagating owls, woodpeckers, titmice,
goshawks, and other useless wildlifeo.

Tor ont o 0 s Forfestrg exists tp edochte, innovate, and apply its expertise to the
conservation of Cdhepreser@eportlhe €oeonto RamirdStudyo r e st s .
19772017, providesone suchexample- ervisioned by its pofessors, conducted by its

studentsand done fothe City of Toronta Being aii Ci tiyf hwn aToferdorie st 0
fortunate tohave one of taw o r |besbForestry schoolsready, willing, and ablé to

help inventory, restore, and steward the hea

The fascinatinghi st ory of University of Torontods F

Ku h | beentepidias bookDne Hundred Rings and Counting: Forestry Education and
Forestry in Toronto and Canada, 19@D07.
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Toront o6s Ci- A Centarynof CRizen Scremace

The loudest and most passionate efforts to conserve the beauty and biodiversity of the
Toronto ravines has always come from its citizédng om t he establ i shment
history cllu2b0s6s 3iringt, hld90o g e nokan aitizéns whe® hawef o ut s p
trumpeted their reverence for Torontods natu
for its conservation.

The Brodie Club (1921), The Toronto Field Naturalists (1923), The Toronto Ornithological

Club (1937), The Toronto Entwlogists' Association (1969), and The Mycological

Society of Toronto (1973), ajestsome of the groups that have championed the discovery

of Torontods biodiversity and the engagement

The biological records of these nature clubs areastre trove for understanding how the
biodiversity of the Toronto has changed over time. However, due to the historical
constraints of limited funding and the recent advent of modern database technology, many
of these biological record=cisttoday onlyin paper formaand have yet to be consolidated

or scientifically analyzedA select group are summarized here in Appendix D.

The presenteport,The Toronto Ravines Study: 192017, is a resurvey of one of these
historical studiesThe 1977 RosedaRavines Studylhe goal of the original report was to
show that a small group of citizens and scientist$en provided with a modest amount
of fundingi could produce a useful scientific report on the status of biodiversity in the
Toronto ravines.

Thex pertise of Torontods nature clubs, al on
records,remainwell poised to play a leading role in the conservation of the Toronto
ravinesthrough this continued, albeit expanded, practice of Citizen Science.

The Project Goal

The main goalof the presenprojecthas beenand continues to héo integrate modern
ecol ogi cal s c iRavneRolicy, Aractice, anal CitizentElngagementder
to restore the health @b ravines anekcosystern

The Theme- Adaptive Management

Climate change, land development, and the introductioroninative invasive species

have caused major damage ¢émosystemsworldwide Consequently, the field of
conservationbiologh as had to shift |itet aptpirm@® he d o DYNS |
to actively O6restori ng6 Many donsérgation éeffarisarmlb | y 6 m
policies still focus on passive management where words sucfpratectiord and

¢conservatiof do little to illuminate the critical nature of aativforest management.
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Policies aiming to conserve and protect sametimesdo more harm than googhen
addressingomplexurban forest healtilssues There are far too many external forces and
variableghatimpact urbarforests forthe simpleword groteddto be sufficient.

Becauseecosystem threats are complex and constantly emetbiascientificprocess of
O0Adapt i ve Masthagaktmensute that conservation efforts are effective and
efficient. GAdaptive Managemeats simply a processa@ft r i a |l ;ienféd method or 6
works, it is retaed; if it fails, it is discarded. This iterative process ensures that the
management of ecosystems improves over tiae/ays getting better, faster, and cheaper.

There are four main components o Adaptive Managemeatycle: Ecienc dPolicyd
Practicé and&Citizen EngagemeditThed S c i émprovesdthe understanding of the
ecosystem and management strategy over time0TRe | guidey ihthed Pr a cdes c e 6
it, and thed Ci t ibatre enefth from it and contribute to itWe have used thiskey
framework to guide our study findings and recommendations.

The Timeline-The Past, Present & Future of T

Past: In 1977, a group of citizens teamegd with scientistat the Uniersity of Toronto

and conducted th#977 Rosedale Ravines Studtyit, they surveyed trees, wildflowers,
birds, mammals, and other biodiversity, and found that the ecological health of the Toronto
ravines was poor and fast declining. fheain recommenden was to start a citywide,
sciencebased program to monitor, restore, and steward the Toronto ravines. This never
came to be. Looking back, it is easy to see ivthere were simply no precedents to follow.

The benefits of healthy ecosystems to pedpke economy, and biodiversity had yet to be
establishetbackthenEven t he t er m & b existdHowewer, teeistudy idelpedi d n ot
lead todevelopment ofhe City's first ravine contrdby-law entitled By-law 33281 T o
Regulate and Prohibit the Desttion of Trees or Other Natural Vegetation and to
Prohibit the Excavating or Other Altering of ContoM& t hi n Rracteadag 2,0 ,
19812

Present:In June2015, the founding members of the 1Btudyteamed upwith UoT-
Forestryand began a thregear procesgso re-survey the 197%&tudy sites The current
report,The Toronto Ravines Study: 192017, summarizes these efforts gmaints outhe
widespred decline of biodiversity ithe Toronto ravinesver the past 40 yearg/e are
now atthe point wiere ths ecosystem is likely on the edge of ecological collapseay,
invasive plants dominate large expanses of the understorstamd and canopy of the
ravines, and native biodiversity is rapidly declining. So, while thennemendation of the
1977Study isrepeated herieto start a citywide, sciendeased program to monitor, restore,
andsteward the Toronto ravindsthe urgency of thisall has intensifiedlf we do not
immediately get serious, align all our efforts with supportive City potlenthe ravines
will decline beyond recovery.

2Available at: https://www.toronto.ca/legdocs/pre1998bylaws/toronto%20
%20former%20city%204f981-0332.pdf
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Future: New York City just approved a 2fear program totalling $385 Million to
inventory, restoreand steward aatural are&alf the sizeof the Toronto ravines oronto
could do the sami no need to rénvent the wheel. Using the now standard practices of
Adaptive Managemedgt&EvidenceBased DecisioiMakingg andd@&cological Integrity

we canstart towork together to restore local biodiversity and eraditdaenvasivesthat
continue to erode our landgees Within 1020 years Toronto could be home to the
worl ddés gr eat e sitandutdooblauvre ef evitdernedsibdevensityd and
recreationThey couldbeourconstant reminder that we are a part of naturdlzattature

T entwined within ar city streetsi is part of us.Wildflowers, birds, butterflies, and
thousands of other marvellous species could once #gare in the Toronto ravines.

We hopeour report inspires Torontonians to come together and start a citywide, <itizen
empowered,sciencebased program to monitor, restore, and steward the remarkable
biodiversity of the Toronto ravines.

MAIN FINDINGS

ComponentStudies Findings - An Ecosystem in Decline

The presenteport provides some of the firestimates of longerm changein the
biodiversity andecological health of the Toronto ravines. These estimates were obtained
by resurveyingone of the only known historistudiesof the Toronto ravinesfhe 1977
Rosedale Ravines Stydyn a series of research projects Our findings am
recommendations are based bestindividual componentsall which can beviewedat
https://torontoravines.org/reports/

Compaison ofthe 1977 and 2017 datdearly demonstratea severe and widespad
decline in native trees, wildflowers, birds, andmmaals over the past 40 yea@®ur work
has alsshown that the Toronto ravineareexperiening rapid and widespread growth of
manyinvasive species. Al with other nomative trees, the highly invage Norway
maple originally planted as a street tree, has increased its canopy covealdouti0%
inthel 9 7 0 40%6 in2@17Invasive herbaceous plafitsuch agarlic mustard, Japanese
knotweed, andog-stranglingvine (DSV)1 are nowpresent in ogr 95% otthe forest floor
surveyed

If onewere tocompare suclstatstics to human health, it would be like finding a healthy
looking person lying on the ground, clearly unable to function. While you might not know
the precisemedical cause of the hdaltondition, you would know that the person needed
immediate assistance. The Toronto ravinesirar@ similar situationThey are showing

clear signs of rapid decline at all levels of the ecosystem, and without immediate assistance,
they will likely sufferirreparable damagé&he ravines need help.

The following isa list ofthe Major Findings fronthe five Masterlevel research projects
that comprise thendividual component®f the2017 resuney:
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1. Low O0Ecodhogegcaktyd in the ravine forests

The First Component &idy completed was$i E ¢ o | orgegrityain thel Park Dive
Ravi ne: 1 9yAngi Dang, 2005A paitial canopy resurvey was conducted in
2015 followed by a complete canopy-seirvey n 2016. The rain findingsin this study
wereoriginally collected in 2015 anbave been updatdtereusing the complete dataset
from 2016(i.e. statshere may differ slightlyrom thoseinDongd s r).ep or t

Historically, 73 woody species are native to Toopritut 30 of them have now been
extirpatedi not actually extinct, yetocally absent in TorontoThe 1977 canopy survey
found 20 native woody speciasrosghethreesurveyedRrosedale ravineshile 19 were
found in 2016.It is clearthen thatthe health of nativetree speciesin the ravineshas
declinad. Low or no evidence of regeneration was fgundanwhileincreasingevidence
of invasive species such as tamerald Ash BoreandBeech Bark Diseasgasobserved.

Invasivetreespecies, especialljorway maplgAcer platanoides..), were found to have
increasedsignificantly,. Many areason the ravine slopeare nowpopulated byNorway
mapleswhose densshadegpromotesonly bare soil and exposed roots underneath.

2. Low &cological Integritydin ravine small mammal and breeding bird communities

The Secomn ComponentStudy in our projectwasi Ec ol ogi caManmmaldaadyr i t y o
Bi r ds i n Ravioce® bymAtexoStepniak, 2017.

While thecompletenammal collection data theRoyal Ontario Museum repori$ small
mammal species in the Greater Toronto Aveaweenl866and2015,both the 197and
and 2017 surveysin the Rosedaleavinesshoweda surprisinglylow diversity of small
mammalgn similarareagonly three species were fouirdeach of theetwo studie$.

Environment Canada€anadian Wildlife 8rvice liss 43 areasensitive bird specidsund
in the forestof Toronto. Unfortunatelyboth the 1977 and 2017 reports recordely 5
areasensitive bird specien each of théwo ravine surveys

Out of the 118ossiblenative forest breeding birspecies present in Toronto, the 1977
ravinestudy recordednly 30 species acrosisefour Rosedale ravinesirveyedwhile our
2017 survey foundnly 31speciesn similar ravine areas

3. Low O Eologicallntegrity 6in ravine understory vegetation

The Third ComponentStudy completedin our projectwas i As s e BErsderstogy
VegetationCommunities adndicators of Ecologicalntegrity in the TorontoRavine
Sy s t éyndose MKabigting, 2017.

Unfortunately,because nainderstory vegetatiodatawere availablefrom the original
1977ravinestudy,1977 and 201Tesults could not be compared direciiyus for our
work, we divided sampleplots into 1x10m grids in orderto collect bothcanopy and
understory vegetatioand thencolour-codedeach gridaccording tothe proportion of
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native and nomative speciepresent Out of the 340 gridsurveyedn 2017 63% were
&code redwith low ecological integrity (.e. hadless than 60% native ground cover); 30%
wereode yellowdwith medium ecological integrity (699% native ground cover); and
7% wereccode greedwith high ecological integrity (100% native ground cover).

The proportion of nomative ground cover wadso recorded anfdund to be significantly
higher at the top of the ravine sloflan at the bottopmoweverno significant differences
were foundamong high slope, low slope bottomslope

In our 2017 survey61 groundcover plant specieswere found of which 30 were non
native (50%) The coverage of native species was generally low across akriigisg
plots with some comprisingonly bare soilandseriouserosion. Garlic mustarAlliaria

petiolatg and Japanese knotwedthllopia japonicg were widespread in many areas.

. Ravine policies need more explicit language and stronger enforcement

TheFinal ComponentStudy in our projectwvasi AAn al ysi s dJfbanRavineo nt 00 s
Policies and thédchievement of Ecologicél n t e dy John {Jack) Richard, 2017.

The City of Tor omuhberioksouvcesh its official rahine pdiicy.In a

analyzing these documents, we found abvious lack of specificity and explicit
requirements regarding ravinesing Ci ty of Tor dhistedtdo@ecléaf f i ci al
recommendation to amend the current policy and inaheksurableriteriawith spedfic

referenceo soil and groundwater contamination.

While the Ci t Ra¥ise and Natural Feature ProtectiBy-law restrictsremoval and

damage of ravine trees and alteration of ravine landsmaghgradeit does not consider
one ofthe mostcritical componens of ecological integritynamely species composition
This gap in theBy-law leaves a major openirigr long-term ecological damage

Recommendation was made that tkeentlyadoptedCity of Toronto Ravine Strategy
require specific implementatiosteps and activities rather than be simgplgtatement of
general principls and directions for the ravines

In Summary, we mustnote that our individual study findings on the ecological health
of the Toronto ravines $ould be taken as preliminary. Only a relatively small

proportion of the actual ravines were able to be measuredand the surveyitself was

conducted byprofessionalMaster-level students eachover a single season

Much more extensive sampling and analysiseed to be undertaken in order to
understand the longterm dynamics of this unique and fragile eccsystem
Neverthelessbecauseour results provide some of the only available estimatdsr the
ecological health of the Toronto ravineswe clearly have thefoundation neededto
build recommendationsfor future ravine work.
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RECOMMENDATIONS

1. Adopt &Ecological Integrity6as the guiding principal and policy of the
Toronto Ravines Strategy.

Thefirst of the fve @uiding principledin the Toronto Ravine Strategy isii@rotecbd the
ravinesas" f undame nt al I3yThugautfitstreaommendtienasthat the City
of Torontoadopt the conventional scientific frameworkdcological Integrity (El) to
monitor, restoresteward, and protect the Toronto ravines.

Since first being propesl by Aldo Leopold in hisl949book, A Sand County Almanac
(Ecological Integritphas been adoptdxbthprovincially andfederallyandis nowglobally
recognizedas the number one guiding principal arsdandard scientific framework for
monitoring, restorig, and sustainably managitigew o r lecb$ystemsgTable 1).

Table 1. Application of &Ecological Integrityd(EI) by a range ofauthorities.

Year Literature Author

1972 The Fedeasl Water Pollution Control Actraendments gpg‘sgtigaafgseﬁgy\/liE(L)JnSmEeS,t&asl
1981 Assessment of biotic integrity using fish communitie James Kafr

2000 Canada National Parks Act Parks Canada

2006 Provincial Parks and Conservation Reserves Act  Ontarid

2010 CANADA: National Report to th&linth Session of the Natural Resources Canalda

United Nations Forum on Forests Canadian Forest Service
2017 Toronto Ravine Strategy City of Toront?®
SCity of Toronto. (2017). Toronto Ravine Strateg)

https://wwwcbontent bupho6algosr/ond 107/R/alvid/h%elS8 ¥ at egy . p
4 US Environmental Protection Agency. 1972. The Federal Water Pollution Control Act

Amendments PL 9200.

®Karr, JR. 1981. Assessment of biotic integrity using fish communities. Fisheries, 665), 21

® Minister of Justice. 2000. Canada National Parkct.

" Ontario. 2006. Provincial Parks and Conservation Reserves Act.

8 Natural Resources CanadaCan. Forest Servicg2010). CANADA: National Report to the

Ninth Session of the United Nations Forum on Forests (November 2010). Retrieved from
http://www.un.org/esa/forests/wapntent/uploads/2013/03/Canada. pdf
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AA thing is right when it tends
stability, and beauty of the bioticemonmu ni t y . 0

Al do Leopold, A°®Sand County

2. Restoredcological Integrityd

a) Increase ecologicatonnectivity and buffersfor biodiversity
The concept of connectivity is very simple: if you chop up an ecosystem into small
parts that are disconnected, it cannot fiomc Moreover, as ecosystems are chopped

t o

We have significant potentiab restored¢ he O Ecol ogi cal Il ntasgri tyo
many components of her ecological systems renaiact Despite the extent of
disturbance due to urbanization and invasive spehetswehavefound, the ravines still
preserve considerable numbers of old native twasmuch oftheir natural seed banks.
The ravine corridorglso still havemuch of their natural salin place thus sdting the
stage fompotentially effectivaestoratiorplans

(

up into small patches, the increased amoun
overall ecosystem healthp r i mar i | y t hr ou gfho rtehset |sopsesc ioefs 6¢
the invasion of 6éedge specieso.

Fortunakly, the process of feonnecting ecosystems and rehabilitating the
composition of their 6interior forestod
function of ecosystems within decades.

Biodiversity hotspotss well such as old native treeepes, endangered speciasd

rare habitat typesall require high conservation priority. Buffer zonesed to be
delineatechroundhotspotsandsurveyedegularly, not jusbn an ad hoc basis In this
way, OEnvironment(B9A$)gan Rlestmotettad Wran inkasiena s 6
by nonnativespecies

b) Regenerate and reintroduce: Seed forecasting and collection

Healthy forest structure and composition are the foundation of healthy ravines.
However, our resurvey of the Rosedale ravines showednonly poor evidence of
regeneration by the native plantshile invasive species such &orway mapé
continue to expand theirrange (Dong, 2015}°. Native birds, small mammals,
invertebrates, and other native plaats notable to establish effective poptitans in
ecosystermdominated bythesenvasive species.

°Leopold A. 1949. A Sand County Almanac: And Sketches Here and There. Oxford University
Press, USA.

Dong, A. (2a5). Ecological integrityn the Park Drive Ravine: 1977 to 2015. Unpublished
manuscript. Retrieved frohttps//torontoravinesdotorg.files.wordpress.com/2016/04/anqi
dong_ecologicalntegrity-in-the-park-drive-ravine_197 #0-2015.pdf
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https://torontoravinesdotorg.files.wordpress.com/2016/04/anqi-dong_ecological-integrity-in-the-park-drive-ravine_1977-to-2015.pdf
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Since 2015the TRRSeam has been inventorying and mapping médive trees across

Toront o6s rTheseherimgemesttteer. t reesd are scatte
ravines and have adaptedfta r ont o0 6 s c | i nsaedsaredhe diologiaali | . T h e
material needed to help-generate a healthy, resilient urban forest in Toronto.

So far, we havenly beenable to inventory and mapeseold trees on public ravine
land. Collaboratinsamongthe City, TRCA, ravindhomeowners, and the TRRS team
are highly recommendd so privately-ownedtreescan be brought intthe broader
conservation plas

c) Planto | o oadvk €pecies

Native plants are known to host biodiversitjnost importantly, nativensects which

in turn allows ecosystems to function. Insects, by eating plants, and then being eaten
themselves by birds, mammals, reptiles, amphibians. ét allow energy to flow

through ecosystems. This is the single most ingporaspect of ecosystemealth.As

E.O. Wilsonthe famous biologist who coinedh e t er m &6 bi oodcesaidr si t y o
A...insectsare the little things that run the worldWithout insects, ecosystems simply

fall apart.

The idea of usingruly 61 ocal 6 n atnewhest grdctecen forsecosystem a

restoraton . The rationale behind wusing Ol ocal 6
ecosystems tend to be unique in their abiotic characterist@sl{mate, soil type, etc.)

as well astheir biotic characteristicse(g. biodiversity). The uniqueness of local
systems tends to drive-alWiapdiewWddér. s iFtoyr tex almgr
adaptatioomeans synchrony with thecal climatei.,e.mat chi ng t he 6ti mi ng
life cyclessuch adeaf-out or flowering tothat of local climatesuch adast and first

frost. Localadaptationalso works with local biotic factors, such as pollinatehere

someplants rely on specialized inseéts pollination Both must bdocally adapted in

timing to ensurenatching of their respective cycles.

Given the complexity of local ecosystems, it is very dangerous to assume thatalon
plants can be introduced into local ecosystems and function properly. That would be
like assuming a bunch of random car parts from different makésnodels auld be
assembled into a functioning vehig¢let would be foolish and futilddowever, while

using local plant stock is now widely promoted, the stock itself is not widely available.
Fortunately, this new demand has driven a surge of eforéstool nurseriegandallow
veri fied 01 toleprddécedpUntonodtely she suppkys still years away

from beingable to meet the deman@iven thislack of local plant stockvailability,

many local conservation groups are startingdlbect and propagate their own local
seed and hese efforts should be greatly expanded.

TheToronto Ravines Study: 1972017has worked on numerous fronts to help local
groups get engaged in the collection and propagation of local plants. Our maijisr effor
have been on starting a pilot project aimed at mapping, lmidagrowth trees, studying
their seed biology, collecting their seeds, and growing them. Towiateave mapped
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over 90 suchtrees, and grown over M0 seedlings. Moving forwardhis pilot
projectwill becomeavailable on a celbhone platfornto engageitizens in mapping,
seed forecasting, collectingnd propagatig. As citizens get engaged the coming
years, this project will have the capacity to produce hundreds of thousands trElkesc
per year fofToronto ravingestoration projects.

d) Rank dnvasiveneséand remove invasive species

Non-native plants are known to be poor hosts for native biodiversity, and therefore
prevent ecosystems from functioning in a healthy way. The dargfenonnative

plants to ecosystems are well known, and new negative effects are constantly being
discovered. For example, many noative plants toxify the soil, killingff solil
microorganisrs that are essential for native plant growth and communitatio
Additionally, when nomative plants become invasive, they damage ecosystems by
turning them into ecological deserts. Given the great complexity of ecosystems, and
the tremendous damage that dsncaused by nomative plants, it is best to avoid
planting nornative species in natural areasch as the Toronto ravines,in adjacent
habitats.

The Toronto and Region Conservation Authority (TRCA) has rartkkdkde O nat i venes
of 681 flora and fauna species within its jurisdiction usirgpacificfi r ang kand

scor i ng (PRCA RO o itpnative specieare ranked from L1 to L5vith

L1 species hawmg the highest conservation concern andth®& lowest(i.e. currently

not of conservatiorconcern. All nonnative speciesare rankedas L+ and ve

recommend designing similariteriatorankd i nv asi me M e sawiies 0 6 S

With a proper ecosystemonitoring program, new invasive species can be detected
and removed with relative eas&’here small patches of invasive species are found,
theycanbe eliminated as early as possible to avoid larger environmental and financial
costs.Through hventorying and mapping, theundaries, coverage, densigjc. of
invasive species cdoe used talevelopoptimal methods for largecale eradication

and prevat their further expansion into Environmentally Sensitiveas(ESAS)

Unfortunately, theToronto ravines do not currently have an ecosystemitoring
programspecificallyfor terrestrial invasive spe@gand this means thawasive plants

arefree toinvade and grow exponentialasover the past decasleToday, here are

large sections of the Toronto ravines dominated by highly invasiveatve plants

in the groundcover, midtory, and canopy. The more prevalgr@seinvasive species

are, themore time, cost and effortneeded to removéhem. With enactment of
Ontariobs recent I nvasive Species | egislat
thenewmandatory requirements ftreir eradicatioron both public and private land

“"Toronto and Region Conservation Authority (TRCA
Vegetation Communities, Flora, akduna Speies. Retrieved from
https://trca.ca/app/uploads/2017/03/RankiSgoringProtocotFinal.pdf

19


https://trca.ca/app/uploads/2017/03/Ranking-Scoring-Protocol-Final.pdf

Starting an eosysterrmonitoring project in the Toronto ravines would allow new
invasive species to be detected and immediately removed before they become
problematic. It would also allow the distribution and abundance of already established
invasive plants to be detemed, which would then allow the development of
comprehensiveontrol strategies.

AAn evaluation mechanism i s requi |l
assessvhether sedcted management approaches are
indeed conserving ecajecal integrity, and to provide
critical evaluation and fee¢eback for adjustment or
abandonment of thgparoach. Without a mechanism to
assess succeshe management strategy becomes
untesa bl e and | argely unscientifi
' Rempe? et al

3. Develop a comprehensive scientific protocol to monitor, restore, and
steward the&cological Integrity6of the Toronto ravines.

In September 2017, the TRRS team made its deputation at the City of Toronto Executive
CommitteeMeetingremommendngthatthedrd t Tor ont o Ravine Strateg
| nt e ¢EDto mgagurandmonitorravine health. The Strategy was amended to include

El, and a biological inventory and &l report were assured during the City Council in

October 201 {Appendix A)

Unfortunately, @spite the international recognition of the con@epEcofogical Integrity
andthe complexity ofaddressing thigh an urban environmentpmprehensive protocols

are still lacking in Toronto. Heraye haveshown how to etictively usea very simple
protocol b measure invasive understory, which builds on similar precedents in other cities.
Through adaptive management, these protocols can continuously be improved.

Without a proper protocol, key issues lne travines canndte identifiedand management
efforts cannot be evaluated. Such a protawolld help develogtandards for remedial
action- in effect it would serveo regulate actions on various individual natural elements
in the way abuilding code governs the hunanilt environmentFor example, simply
cutting invasive plants aboyground without dealing with tireundergroundoot system
can actually accelerate their eventual spregobinting out the need for specific
recommendations and actions

2Rempel, R. S., Naylor, B. J., Elkie, P. C., Baker, J., Churcher, J., &gk, M. J. (2016).
An indicator system to assess ecological integrity of managed forests. Ecological Indicators, 60,
860-869.
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While the Ecolgical Monitoring and Assessment Network (EMAN) protoicoCanada
andthe Vegetation Sampling Protocol (VSI) Ontariohaveboth been widely usedbr
monitoringterrestrial ecosystems, ravines need a tailored protoesktss invasive plants
specificaly as well as represent their unigiéotic ard abiotic heterogeneitye.g.
conditions along the slope, high level of human disturbance, and grosion

A well-designed ravine sampling protocol should be replicable over time across all
Toront o6 & ordea toiresoedstemporal and spatial changé&arks Canada
recommeds national parks produce a/5e a r 6 Spoadandathfs is Re minimum
thatthe TRRS team alseecommends fore-surveyingravine sites. €riods longer than
thiswill likely fail to capturethereal dynamics of ravine systesm

4. Changemindsets with a new vision

Ravines ar e Theritagerrdtherdhssimplyaapassttadughof recreational

paths. They are different from parks and other public greenspace. The ecosystem and
passiverecredgional services provided byavines should not be taken for granted. Every
ravine user has the responsibility to conserve the natural state of the ravine wilderness.

a) Re-engineer hw-making and enforcement

We suggest updaig the Ravine andNatural Feature Protection Bgw to restrict
further planting of invasive species across all ravioeoth public and private land,
including thebuffer zones. Existing invasive species need to be contrivllédth
public and private property Private landownersneed to beeducatedegarding this
responsibility By-law revision to aligrnwith provincial invasive speciegegislation
needs tdeenforced so that the ravines can be returned to their natural healthy state.

b) Foster wllaboration and partnership

Shaed ownershi@and limitedresource$iave alwaygonstrainedavine management.

With the official release of the Toronto Ravine Strategy, formal collaboration is

needed among City planners, policy makeesgineers,scientists (especially
ecologistand foresters), indigenous people, NGO
stewardship groups, private ravine property owners, educatnds activists,etc.

Managing the ravines involves tasks at different scales and timeframes. The
aforementioned grgps and individuals can play different rolaghe stewardship of

our urban ecosysteandall need to be engaged in a constructive way

Bparks Canada. (2014). Internal Audit and Evaluation Documents: Evaluation of Parks Canada's
National Parks Conservation. Retéel fromhttps://www.pc.gc.ca/leg/docs/pc/rptsirve
par/89/index_e.asp
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Toronto is home to tremendous cultural wealth, waetéss institutions, intellectuals,
artists, philanthropists, epts legends, rock stars, and 2.8 million Canadians who love
nature. Over the years, the City of Toronto has worked hard to facilitate collaboration
and citizen engagement by hosting public events to bring people together.

c) Create anewfunding and operational model

While our Final Report was being written, New York City (NYC) launched a new
Natural Areas Conservancy for revolutionizing how its urbeomsystems woulde
accomplishments is so impressive that it literally changes the fields of urban
planning and ecosystem management. The NYC plan ca#88&rmillion over 25
years for about half as much land as the Toronto ravines.

Our team has reviewed the NYC pJand it has inspired us to update our vision and
recommendations for the Toronto ravines and natural areas in general. Our main
recommendation is to thoroughl y ewanoyi ew
as a model for Toronf@andthen toestablisha Toronto Ravine Conservancy along the
lines of theNY C model.

The Faculty of Forestry at the University of Toronto collaborated with NYC in a
@GrowingGr een 6 i ni t i aturing2@14/16 &nd ie mow plannirg ¢o host
the NYC Natural Areas Conseamcy teanthis fall (2018) to learn more abotheir
experienceTheir expertisavould be invaluablén helping develop a similar plan for
the City ofT o r o mawireécsesystems.

We extend our applause to the NYC Natural Areas Conservancy team, ldad to
York City as a whole for providing us withe inspiration andmost importantlya
roadmap f or r ersqueravinenfgest3 or ont 00 s

TORONTO RAVINE REVITALIZATION
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TRRS PARTNERS- A CITY OF COLLABORATORS

This project hadenefitedgreatly from the wisdom, time, and effortd many citizens,
nature groups, and especidte City of TorontoBelow is a list of the many citizens who
have contributed to makinmgur ravines a better place.

The Rosedal e Ra Field Work
A. Gotfryd Anna Al mer o
Roger Hansel|l Andrew Avsec
Mi chael Hough Jenni feBaici
Robert Jefferie Lucas Champi gn
J. Kai ser Rhoda deJonge
R. King Ri chardDickinso
A. Petrie QuentinFiers
G. Renfrey Laetiti Foul qui e
Paul Scrivene Mary Grunstra
Dal e Tayl or WilliamHarding
B. Wi | son Kaho Hayashi
FIl orent Hendr yck
1977 Data Reit Karen Jiang
Ken Abr aham [ an Kennedy
Emma Horrigan Profess Krigstin
Susan Jefferie MathildKropin
Leo Lepiano
City of Toror Vincent Lepoivre
Nor man DeFraeye Profess Malcol m
Jssica l raci Re mi Mauxi on
Jani e Romof f Jonat ha Schur man
Ri chard Ubbens Emi Il ienSoul at

Stanl ey Szwagi el
City of Toront Profess Thomas

Mayor JoTory Fai Udom
Shelly Carroll Tony Ung

Gl enn De Baere

Sar ah Doucette Phogtroaphy
Mar y Fragedak Susan Drysdal e
Jessica I|lraci Davi d Gr ant
Josh Mat !l ow Jane Mi chener
MarMar ga Mc Mahon

Gord Per ks

Jaye Robi nson

Kristyn Wonham
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Ravine Friends

Susan Aaron Nancy Dengler Mark Peck

David Agro Richard Dickinson Peter  Quinby

Lloyd Alter Sarah  Fraser Jason RamsayBrown
Craig Applegath Andrew Gayman Theresa Reichlin
David Beadle Meric  Gertler Daniel Riley
Catherine Berka Carla  Grant The Sheffds
John Bossons Mary Grunstra Derk Sluiter

Barb Boysen Anne Koven Stephen Smith

Linda Brett Chris Lowry James Somerville
Colleen  Cirillo Erika Machtinger Robert  Spindler
Jennifer Coggen Bryn MacPherson Lydia  Wong

Dana Collins Tim Mathers Chris  Woods
Kevan Cowcill Esther McNeil Joan York

Paula Davies Gavin  Miller Bob Yukich

Dawn Davis Faisal Moola Karen  Yukich

Organizations
Ancient Forest Exploration & Research (AFER)
Bloor Street East Neighbourhood Association
Canadian Institute of Forestry (CIF)
Deer Park Residents Group
Downsview Park
Evergreen Brickworks
Forest Gene Conservation Association
Local Enhancement & Appreciation of Forests (LEAF)
Moore Park Resident's Association
Mount Pleasant Cemetery
Mycological Society of Toronto
Nature Area Conservancy, NYC
North Ameican Native Plant Society (NANPS)
North Rosedale Residents' Association
Ontario Invading Species Awareness Program
Ontario Invasive Plant Council
ProtectNatureTO
Royal Ontario Museum
Somerville Nurseries
South Rosedale Residents' Association
Summehill Resident's Association
Toronto Botanical Gardens
Toronto Entomologists' Association
Toronto Field Naturalists
Toronto Ornithological Club
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Appendix A - Motions to City by TRRS

.Executive Committee, Meeting 27, September 2
Source:http://app.toronto.ca/tmmis/viewAgendaltemHistory.do?item=2017.EX27.8

Motion to Amend Iten{Additional) movedby Councillor Jaye Robinson
That City Council requests the GealeiManager, Parks, Forestry and Recreation to
considerincorporating the following in the final Toronto Ravine Strategy:

The internationally recognized concept of "Ecological Integrity” to measure the state and
health of ravines;

Using science availabtd the University of Toronto's Fatyof Forestry or similar cengs

of research to develop baseline information and address the capacity of the City and its
partners to get the work done;

Incorporate the Ontario Invasive Species Act into the Strategy.

.City Council, October 2, 2017
Source:http://app.toronto.ca/tmmis/viewAgendaltemHistory.do?item=2017.EX27.8

Motion to Amend Item (Additionalmoved by CouncilloGlenn De Baeremaeker

That City Council direct the General Manager, Parks, Forestry and Recreation, in
consultation with the Chief Planner and Executive Director, City Planning and the General
Manager, Toronto Water, to report during the 2018 Ravine Strategjginentation Plan

on the funding required to create and complete a biological inventory and an ecological
integrity report of Toronto's 10,500 hectares of ravine system.

.Parks and Environment Committee, Meeting 23,
Source:http://app.toronto.ca/tmmis/viewAgendaltemHistory.do?item=2017.PE23.3

Motion to Amend Item moved by Councilldosh Matlow
That:

City Council requests the General Manager, TtwoiVater, to expand the Yellow Creek
Geomorphic Systems Master Plan Environmental Assessment to include assets beyond
geomorphic systems and erosiompacted infrastructure, as well as a ldagn
maintenance plan. This must include, at a minimum, an toxeand state of good repair

of all existing facilities, including the trail network, an analysis of ecological integrity, and
identification ofthe departments or agencies responsible for implementing and maintaining
all plannedmprovements.
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City Courtil request the General Manager, Toronto Water, develop the Yellow Creek
Geomorphic Systems Master Plan Environmental Assessment in consultation with a
working group comprised of relevant community stakeholders and that this working group
be formed at thearliest opportunity to inform the Environmental Assessment process for
its full duration.

City Counci l re
Creek Geomor phi
future ravine st
ravine system in

guest the Gener al Manager, Pa
c Systems Master Pl dor Enviro
udi es and as a costing model
to a good state of ecologi ca

Parks and Environment Committee, Meeting 29,
|t

Sourhdd:p: / / app.toronto.cal/tmmis/viewAgenda (

Motion to Amend Item moved by Councillor Mike Layton

That the Parks and Environment Commi ttee r €
Di rector, City Planning to integrate fAecol oc
scientific framework for the final recommend
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Appendix B - News articles and media exposure of the Toronto Ravine
Revitalization Study (TRRS)team

Media Title Jounalist Date
1 CBC Metro Forest ecologist Eric Davies on Matt Galloway  Apr 17, 2018
Morning Toronto's oldest trees
Toronto has big plans for its ravine: Muriel
2 CBC News but official strategy has no city Dradasma Oct 10, 2017
funding yet
3 CBC Metro Toronto decides to inventory its Matt Galloway  Oct 3, 2017
Morning ravines
How much would an inventory of Muriel Oct 3. 2017
4 CBC News trees in Toronto's ravine system Draaisma ’
cost? City will find out
Meet the man on a mission to map Genna Buck Sept 18, 2017
5 Metro .
Toronto's oldest trees
6 Star Life on the ravine's edge full of Patty Winsa Oct 2, 2016
surprises
7 Metro Researchers warn of 'very dangero Gilbert Ngabo  Aug 16, 2016
invasive species spad around
Toronto's ravines
8 K:/lzf:nil:]/letro Forest lPofessor Sandy Smith on thi Matt Galloway  Apr 22, 2016
9 heal th of Toront
9 Novae Res Urbis Ecological study ofavines: Leah Wong July 22, 2016
Toronto Edition Tracking changes
Noreen Ahmed July 20, 2016

10 UofT News

Saving Toronto's ravines: forestry
researchers track ecological chang

Ullah
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Appendix C -Public events that the Toronto Ravine Revalization
Study (TRRS) teamorganized and/orparticipated in:

.Parks and Environment Committee, Meeting 29,
Eric BPaveedeput aREDN. 2,eglarDridfgt aBegygi ver sTotwy

.Deer Park Residents Group (DPRG) AGM, June 1

AnqgingDpoke about native vs invasive species
. Moore Park Residentsdéd As22ad2z0r&i on ( MPRA) AGWN
Anqgi &d@iag her i pee8enkad on our pil ot projects

ty of Toronto Parks and Environmé&ni ZOImi t
Eric BoaGdtelseri geavd®edé&put ati on regarding PE23
Avoca emphasizing the i mportance of conduct:
the fr §Relgo) K

.2nd Annual Ravi ne BSo/tngpaolis iQadigd emohp e @ 0& 7
Prof 8asdy pSmistelmt ed on invasive species conti
Eric BDaviesms the Sleed tPlmenedi s ioon about se

. Bl oor EhlBdumMkroagd Associ at iOen obBENRY, AGNM17
Anqgi &@mdeg heri pepe8enkad on the risks and opp
ravines.

.Park Drive Ravine Fall Walk, October 21, 201
Eric Deaedi ebhe wal k and talked abouFigr&8e i den

ty of Toront o eEx eMeuetiivreg CoO/mmi Sepet ember 26,
Paul ScrivenermadAnegrii meowByemplkida ati on regar di ng
Toront o Rav(iFnzgpbSWeraetceognenk nadsi ng t he gl obally
concept Ecological Il nt egmgtiyhe ok mewlsedgerawd
of Uni versity of Toronto's Faculty of Fores
Species Act i nto the Strategy. CMamgar etr Ja
Mc Mahon helrpadmetn doduoi @il fn® t motni. on wahse car r i e
draft Strategy was amended.

.Ravine Stewardship Workshop, June 17, 2017
Eric ,madlired £SFamndy aSnliatyh Masipcookem t o homeowner .
TRRS donors about ravine eco(shi4g.em and st ewa
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10Janedés Wal k in the N®&rOdlhfei mer Ravi ne, May
Eric Dasiesavited by the w@F.k)g.l eader as a gue

11.Par k Drive Ravine Spring Walk, March 17, 201
Eric Dedi ¢ehe wal k and talked abgmdt hwit mteer t
conser(Waebg. on

12Aster Awar ds, Toronto Botanical Garden, Nove
Eric Dami ebe Rising Star Award of Aster Awar
and forest conservation.

13.1st Annual Ravine Sympodiemnm, Oladrodretro 2Bot a2n0ilct
Eric pPaesested on ravine conservation. Anqi
TRRS.

14 Royal Ontario Museum (ROM) Sk8enz@l®&Weekend,
Jane Midiisphnaryedgaur study

15.Janeds Wal k i nRawien &2roddBe i me r
Anqgi wWeosngi nvited by the walk | eader as a gue

16.Fred G. Jackson Prize, 2015
Angi Don@ gvine canopyesurvey projecteceived thd-red G. Jackson Prize for the
best research project of the year

See ftlowing pages for event photos
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You said it

~ A

Parks & Environment Committeer
PE23.3 Yellow Creek/Vale of Avoca - Update

Figure la. Catherine Berka (right) presented
Environment Committee, MeeCrieagdi 23, CiNtow eanfb eT o
|l mage rethteped/ fweam. vyvoutube. com/ watch?v=DNpOmSE

You said it

Figure 1b. Eric Davies (right) presented at
Environment Committee, MeeC€Crieagi 23, CiNtowy eanfb eT o
l mage rethteped/ fweom. voutube. com/ watch?v=DNpOmSE
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https://www.youtube.com/watch?v=DNpOmS8pgbo
https://www.youtube.com/watch?v=DNpOmS8pgbo

Executive Committee
EX27.8 Toronto Ravine Strategy

Figure 2a. Catherine Berka (left), Paul Scr
giving deputation at the City of Toronto P
Meegi 83, Novemb@redi7t,: 20ilt7y of Toronto

|l mage rethtepsed/ fwom. yvoutube. com/ watch?v=j(

A ol o

-
- ~ . -
y _ =P ()
! T ’\w 3]

A

Executive Committee
EX27.8 Toronto Ravine Strategy

Figure 2b. Catherine Berka (right)efPaul Sc
giving deputationat the City of Toronto Pa
Meeting 23, No(v@ermdbceirt :1 7Ci t2yY0 1o/f Toront o

|l mage rethtepsed/ fwom. voutubeZkom/ watch?v=j
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https://www.youtube.com/watch?v=jQYZkCjcfZk
https://www.youtube.com/watch?v=jQYZkCjcfZk

Figure 3. Eric Davies (beside the tree in t
Oct ober (2Plh,ot200 1c7r edi t: Jane Michener

Figure 4. Ravine Steward&Bhopt Wor BahepMi dbaee
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Figure 5. Eric Davi s e( lasmfntu)al s ppeaankeidorsg Wal k i n
Ravine,2MG®hadt o credit: Angqi Dong)

Figure 6. Eric Davies (left) | eading the Pa
20X Photo credi): Alex Stepniak
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Figure 7. Royal Ontence Maskamd(-REMpPp2ZEMD er
(Photo credit: Jane Michener)

TORONTO RAVINE REVITALIZATION
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Appendix Di Historic ecologicalstudies in the Toronto ravines Tables 1, 2; LWong*)

Ravine
= = < ) =+ o =
Theme Threats EQ | 2| By &R 2 E=l 82 Ayl En | 3R 2R 52 =
20| 22| 8a | 22| 2 EF| Dyl e | 22| 2 2T L
ETIET 882727 88| BEER R 2T 8|07
C © S - M &) A & %)
Bank erosion 6
- High silt burden 7
X Flooding 7
S Gabion basket collapse 3
=4 Pollution (chemical) 7
= Pollution (physical) 3
Algal growth 2
Erosion/Landslides 9
Slope / -
Soil Bare/Compallct so%l 4
Poor quality soil 4
Invasive plants * * * 12
Vege- Lack of understory 4
tation | Lack of tree regeneration 1
Conifer decline 6
User Foot-traffic 5
misuse Bicycles & Motorbikes 3
& Littering 6
overuse | Children cutting branches 2

(Tablel continues on the next pgge
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Ravine
~ ~ ~
= = a4 3 © | 5 o~ -

E_ | S, | E5|S8., |S. | ES| S, | 25| uw| 2| 80| B e
| oo | AT <o S EX2| 2w ALl M| ol 8 Ea =
Theme Threats 2o|25 | 82 |8 | 25| S gg TR ER| 23| 2R S R| B
S — o — ol — — = — — \:\:O M — O — = o

= 2 Q o 2 o 5] =) < (=) o

S |t |=g|Z |a |“d|g |*% ¥ g |©
Private Construction on slopes 3
land- Garden escapees 3
OWRELS | Birdfeeders attract squirrels 1
Domestic cats 4
Other Over-mowing 2
Salt-drift 3

Totals 10 5 6 6 9 11 8 11 12 10 11 8

Table 1. Matrix showing factors that threaten the enwvionmental health of 12 ravines in the City of Toronto. Red boxes indicate

presence. The year surveyed is indicatgdome were surveyed more than once by different auth@dks)erisks denote surveys where plants

considered invasive by the Ontario Invasive Rnt Council (OIPC) were not mentioned. 1) CranmefByng, J., Hamilton E. and Hilts, S.

1973. Toronto Field Naturalists®d Ravine Survey: St udA,Pfite, G, One Chat
Jew, K., Hamiwka, W., Wilsph. and West, P. 1973. General Biological Survey of Three Ravines Within the City of Toronto: Moore Park Ravine,

Vale of Avoca, Glen Stewart Ravine. General Foods Limited [Ministry of Natural Resources]; 3) Cruickshank, B. and PeokentdField

Nawr al i st s6 Ravine Survey: Study No. Two Brookbanks RawmdntoEeld Tor ont
Naturalists®éd Ravine Survey: Study No. Three Chapmab an@6GreeddaunRavi ne,
A. , 1975. Toronto Field Naturalistsd Ravine Survey: &lorubdand No . Four
Scrivner, P., 1976. Toronto Field Natura¢i RosddRlaei nEolSantveyFi &It dic

7) Gotfryd, A., Kaiser, J., King, R., Petrie, A., Renfrey, G. and Wilson, B. 1977. A quantitative ecological study ofavonest@977: Rosedale

Ravine, Park Drive Ravine, Moore Park Ravine, Burke BrookriRaldniversity of Toronto; 8) Cranm@&yng, J., Cunningham, R. and Hamilton,

E. Toronto Field Naturalists6 Ravine Survey: Study Radini,lS19%8. Bur ke |
Toronto Field NeayuStudyINo.EighsEst DBnaRwér Nadley 39B¥8: Sunnybrook Park to Rosedale Golf and Country

Club. Toronto Field Naturalistsodéd Club; and 10) Got f r yStudy. TArontoa nd S mi

Ontario Ministry of the Environment.
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Table 2. Matrix showing plants considered invasive by the Ontario Invasive Plant CoundiCredit Valley Conservation 2030Red boxes
indicate presence.

Ravine
= b= ~= ] 8 @ ) 0 = =4
s | £ |E5]s |2 |s5leclz22]lo 12 |28 |2 |
: 0 I Beirll Il I IRl - -0l I BN R S B
Invasive Plant dalsa| g3ea| %2 Byl B2l 22 22 52| 2| E
ETlsTSeleT 2T |58 EE| B 2 | 27187 |
@) G =Z2l< 3 o N B 7
Norway Maple 9
Acer platanoides
European spindletree 1
Euonymus europaeus
Non-native bush honeysuckles 9
Lonicera spp.
Common & glossy buckthorn 7
Rhamnus cathartica & R. frangula
Dog-strangling vine 5

Cynanchum rossicum & C. nigrum
Garlic mustard

. : 9

Alliaria petiolate

Japanese knotweed

Polygonum cuspidatum 7
Goutweed 5
Aegopodium podagraria
English ivy )
Hedera helix
Periwinkle
: 4
Vinca minor
Totals 4 5 7 6 2 1 1 6 7 6 6 7

*Source: Wong, Lydia. 2018 Rest ori ng Toront ob6s Rrsysiemwids appreaachedindesgpae pagent@andyMoSmith. f
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