
HELLO THERE,

My name is Marina Beniaminov and I am an Art Director/
Senior Designer – a creative professional with 20+ years of 
experience and a Certified Scrum Master. I specialize in digital 
and print design though process optimization, agile delivery and 
proactively managing expectations of cross-functional teams.

My professional attributes include:
-- Developing and overseeing branding solutions from initial 
sketch to final product

-- Distilling complex requirements into creative, clean, 
understandable solutions

I am a strong design thinker who knows how to communicate creative 
concepts, develop interactive design solutions and make strategic decisions.

In my extensive experience I have managed design and typesetting of various magazines 
and catalogues. I have overseen creation of brochures, ads, illustrations and infographics. 
I have produced responsive websites and emails, digital signage and online ads. I have 
developed product/company branding, presentation drawings and photography. I have led 
the design of training materials for complex concepts across large enterprises.

In my spare time, as a member of Association of Registered Graphic Designers, I mentor 
design students and review RGD candidate portfolios.

I can’t wait to meet with you and see how I can contribute to your organization’s success. 
Thank you in advance for considering me.

marina beniaminov, rgd, csm 
art direction and design
online:	 webamuzed.com	 email:	 marina.beniaminov@gmail.com
mobile:	 647.501.3457 	 linkedin:	 linkedin.com/in/marinabeniaminov
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Learning Agile at TD
TD’s Agile learning series 

08/2017 – present
GRAPHIC DESIGN/ART DIRECTION/ILLUSTRATION  TORONTO/ON
PROJECT OBJECTIVES:  

To introduce Agile methodology to TD employees through a series of eLearning 
modules, infographics and job aids while collaborating with TD’s Methodology Subject 
Matter Experts, Instructional Designers and eLearning Developers.

CHALLENGES:  
Creating comprehensive learning solutions for Agile methodology while trying to adopt 
it within our own new team environment (where most members were new to agile and 
never worked together before).  

RESULT:  
TD’s Agile is considered an enterprise-wide success. The program was rolled out in 
2018 with 8 eLearning modules. While learning about agile, I had an opportunity to be 
the Scrum Master for the team. I enjoyed to role so much that in March 2019, I have 
officially became a Certified Scrum Master. 

The most satisfying feedback came while I was studying for my certification. An agile 
expert and instructor (in a classroom setting, outside of TD) said that this about our 
learning approach to the agile methodology – “You got it right”.

Agile:
Culture and 
principles

Product 
management Practices Enablement/

training

Achieving target velocity means we are 
delivering successfully
Agile team's performance should be progress against 
desired business outcome. Velocity focuses team on the 
wrong things—output (quantity) versus business outcomes.

Delegation = Empowerment
Empowerment is delegation but many struggle with 
empowerment – being underpowered, being stretched, 
decision making as committee, etc.

Agile is the silver bullet—faster, better 
and cheaper
Agile can be that if disciplined agile management values 
such as fail-fast mindset and multi-disciplinary end-to-end 
delivery structure are embraced by the team.

Agile = incremental delivery
Agile is both incremental (built and delivered in pieces) and 
iterative (making progress through successive refinement). 
Without iterative approach, delivery is managed under 
false expectation.

We do not have time for Agile
Learnig the Agile method takes time. However, when done 
well, benefits of Agile not only a�ects technology delivery, 
but how business and control functions work together with 
technology more e�ectively.

There's no planning in Agile
We plan in agile all the time. There's significant planning 
(and more importantly) re-planning involved when required.

There is no process in Agile
Clear principles and practices guide the interactions of an 
agile team; they are minimum and light-weight but are 
constantly reviewed and adapted to optimize e�iciency, 
reduce waste and help to plan. 

There is too much process in Agile
Agile (specifically Scrum) has only 10 rules, and a core set 
of practices that Agile teams tailor to context. It takes a 
long time to learn what works and what doesn't to 
optimize the right set of Agile practices for a teams.

No documentation 
Just because Agile puts value on working software over 
comprehensive documentation does not mean no 
documentation – but a warning against creating 
exhaustive set of detailed documentation upfront.

Agile is only a process for delivery projects
Agile is a mindset for creating a value-driven organization, 
and a product-centric tool-kit for developing and 
managing products. Agile concepts are suited to dynamic 
and highly variable business environments.

Minimum Viable Product (MVP) = first release 
An MVP is that version of a new product which allows a 
team to collect the maximum amount of validated learning 
about customers with the least e�ort (Lean Startup). MVP is 
just an increment of the product produced.

MVP must be the cool thing to go the customer
MVP is minimum necessary to satisfy the business 
desired business outcome—no bells and whistles. 
Feedback is elicited from the MVP and incorporated 
iteratively into the product.

We are using the Agile tools, so we're 
doing Agile
Tooling is just one aspect of overall Agile delivery 
capability – the people and the process also need to be 
established in order to deliver e�ectively in Agile.

There is only one right way to do Agile
Agile framework provides a common structure, but need to 
also a consistent approach to how Agile practices and 
tools are to be tailored—in alignment with the Agile values 
and principles, to the needs of the team. 

"Agile is fragile"
Agile teams need to be very disciplined about maintaining 
the right Agile operating context to leverage Agile 
e�ectively. immature Agile teams might drive destructive 
"Fragile" behaviors and lead to undesired outcome.

The reporting will not change
Agile teams are value-driven, not plan-driven. Agile teams 
track progress towards outcomes not outputs.  Reporting 
must change to reflect the change in both mindset and 
method.

"Agile is easy" – i.e., minimal training required
Agile is considered to be a 'disruptive technology.'  Teams 
need considerable training, coaching and support to 
adopt and become proficient in Agile methods.

Only the delivery teams need coaching
Leadership (across both business and technology) requires 
education and coaching to adopt Agile mindset and 
behaviours, and help them be e�ective in setting the right 
Agile operating context for their teams.

Agile training is su�icient for success
Agile training is only the first step. True Agile impact comes 
when teams can work in Agile operating environments. 
Coaching support is critical to not only inject Agile 
knowledge, but to help team apply it e�ectively.

Myths v.s. Facts
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TD	AGILE	TESTING	AT	A	GLANCE:	Testing	participation	in	Agile	ceremonies	 5	of	6

Pod	ceremonies
BACKLOG REFINEMENT
QA	reviews	Stories	for	clarity	on	acceptance	criteria	from	
a	testing	perspective	and	then	sizes	Stories	with	the	pod	
to	include	testing	efforts	for	the	value	being	delivered.

LOOK AHEAD
QA	collaborates	to	define	testing	needs	and	approach	
for	Stories,	highlighting	the	test	environment,	test	data,	
test	automation and	dependencies.	They	also	identify	any	
testing	activities	required	for	the	upcoming	sprints.

SPRINT PLANNING
QA	collaborates	with	pod	to	gain	agreement	on	which	
Stores	will	be	delivered	in	the	upcoming	sprint	and	
commits	to	test	deliverables.

DAILY STAND-UP
QA	joins	the	pod	to	create	a	work	plan	for	the	day	and	
inspects	sprint	progress.

SPRINT REVIEW
Pod	demonstrates	completed	Stories	from	the	previous	
sprint	to	the	Product	Owner	and	stakeholders	to	confirm	
alignment	with	acceptance	criteria.

SPRINT RETROSPECTIVE
Pod	reflects	on	its	performance	with	the	goal	of	
continuous	improvement	of	pod	interactions	and	
behaviors	
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Scaled	ceremonies
CROSS-POD BACKLOG ALIGNMENT
Chief	Product	Owner	meets	with	the	Product	Owner(s)	to	
align	on	the	delivery	of	the	backlog	items	across	pods.

SCRUM OF SCRUMS
Umbrella	resolves	impediments	and	risks	identified	
across	the	project	ensuring	adherence	to	the	overall	plan.	
Cadence:	Daily	for	a	maximum	of	15	minutes

TECHNOLOGY COORDINATION MEETING
Project	Technology	Lead	gains	agreement	on	the	
technical	solution,	architecture	and	escalation	of	cross-
pod	and	cross-segment	impediments.	

TEST COORDINATION MEETING
Project	Test	Lead	aligns	the	testing	activities	across	
the	pods	and	addresses	cross-pod	testing	risks	and	
dependencies.

SHOWCASE
Pods	demonstrate	completed	Stories	from	the	previous	
sprint	to	the	Product	Owner	and	stakeholders	to	confirm	
alignment	with	acceptance	criteria	and	provide	feedback.

CROSS-POD RETROSPECTIVE
Umbrella	reflects	on	leadership	support	and	considers	
options	for	improving	cross-pod	collaboration	and	
communication.

ADDITIONAL MEETINGS
The Umbrella	level	members	may	require	other	meetings	
to	drive	successful	delivery,	including	specific	issue	
resolution	meetings,	detailed	risk	management	meetings,	
cross-discipline	alignment	meetings,	etc.
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WordPress World
Various web projects designed with WordPress 

GRAPHIC DESIGN/ART DIRECTION  TORONTO/ON
PROJECT OBJECTIVES:  

To provide a mobile responsive website that the client can then can easily use and 
update themselves without involvement of a developer or designer.

CHALLENGES:  
To provide an evergreen branding solution while customizing an existing WordPress 
template in such a way that empower its users (my clients) to continue to benefit from 
its redesign long after the site is built.  

I want my clients to reach out only when it’s time to update the technology, not 
because the template is hard to use or because they can’t work the back-end 
without my help.

RESULT:  
I know that my WebPress redesign is a success when my clients keep using the 
framework established for them long after the project has been completed. And 
when they do reach out, it is only a number of years later because the back-end 
coding has changed and the overall site needs to be updated to keep up with the 
evolving world of web technology.
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Marketing to kids
Activity book for BMO and Calgary Stampede 

06/2016
GRAPHIC DESIGN/ART DIRECTION/ILLUSTRATION  
TORONTO/ON
PROJECT OBJECTIVES:  

To provide the kids visitng BMO Kids Zone during the 
Calgary Stampede with an activity book. 

CHALLENGES:  
The book’s objective was to grab attention of 
Calagary Stampede’s smallest visitors while retaining 
the BMO’s complex brand.

RESULT:  
The books was an extremely popular item at the Kids Zone, 
the organizers confessed that they were running out of the 
booklets and will need to print more for next year.

Colour 
me!

ZONE!ZONE!
In the 
ZONE!
Games, puzzles and fun

A welcome for parents! 
When it comes to money, many of us learn how to manage our 

finances through trial and error. As a parent, you’re in a unique 

position to teach your kids about money — helping them avoid 

common mistakes and build successful saving habits.

Whether you’re in the BMO Kids’ Zone at the Calgary Stampede, 

or gathered around your kitchen table, it’s always a good time to 

talk to your kids about money matters. The sooner you can provide 

guidance, the sooner kids can prepare for their financial futures.

From piggy bank basics to learning new financial terms and solving 

math riddles, BMO can help take the mystery out of money for kids. 

Let this activity book be a source of financial fun and education for 

you and your family.

To learn more about teaching your kids money matters, 

visit yourfinanciallife.bmo.com/children

What’s inside?
• Fun facts
• Wacky word search
• Banking bingo
• And more!

Try this fun quiz to test your knowledge of basketball! 

1. How much do you think 
a mini‑horse weighs? 
a) Less than 50 pounds
b) Between 55 to 100 pounds 
c) Over 100 pounds

2. How long is a basketball game?
a) Two half-hour periods.
b) Four 12-minute quarters.
c) Both

3. How does a basketball game begin?
a) With a whistle.
b) With a jump start.
c) With applause

4. How many players from a basketball 
team can be on the court at once? 
a) 5
b) 3
c) 6

5. What is another word for Lasso?
a) Hook
b) Lariat
c) String 

6. How high is a basketball net in 
professional games?
a) 10 feet or 3.048 metres
b) 12 feet or 3.657 metres
c) 8 feet or 2.438 metres

7. A successful shot is worth how 
many points?
a) 2 points
b) 1 point
c) Both

8. What do cowboys wear? 
a) Cowboy hat
b) Chaps
c) Cowboy boots 
d) All of the above

Answers:

1.(c); 2.(b); 3.(b); 4.(a); 
5.(b); 6.(a); 7.(c); 8.(d).

Fun fact
How many zeros 
are in the number  
“one billion”?

 Answer:
Nine

Quiz

Fun fact
Did you know that 
before the loonie and 
toonie we used paper 
bills for the 1 and 
2 dollar bills? 

Boots

Try to guess how much each of these 
10 items really cost! Fill in your best 
guess first, then look online, in flyers and 
in catalogues to find the actual prices. 
Try to find the lowest price for each one.

Shirt

Whistle

Hat

Net Shorts

Hoodie

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Soccer ball

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Estimated price

Real price

Wristband

Reuseable Water Bottle

Is your price 
right?

Can you spot the eight differences between these two pictures?

Can you 
spot the 
difference?

A-Maze 
yourself!

Yahoo! Help BMO the Bear gallop 
his way through this maze to the 
barn at the end.

Start

Finish

Did you know... 
An average ear of corn has 
800 kernels in 16 rows. And 
they taste great too! 

BANK COINS BASKETBALL

DOLLAR CLOCK SAVINGS

NET ATM COWBOY

BASKETBALL CREDIT SOCCER

BANK DUNK MONEY

HORSE LEAGUE GUARD

BUDGET DEPOSIT CASH

DOLLAR DISCOUNT KIDSZONE

SNEAKERS LASSO INCOME

Age 5-8

Age 9+

Have fun finding the hidden “money” and “basketball” words!

How to play:
•  Check up, down, sideways and diagonally to find words from each list.

• When you find one, circle it.

•  When you have found all the words, you win the game!

Wacky 
word 
search!

B A N K G U M L C X L N C C Z 

B B F C O I N S O O I L L D U 

U I S P Z H O S W P Z E O S P

I D B T G G S O B C A H C B I

J K L H Q G S C O T L F K A N

Y Z O P N I E C Y M A H P S H

O D W I C Y X E R J O J E K D

A T M T T H O R S J G Y A E T

F A K J O B A B I T N Y R T L

S H S C S O N F A M E B I B J 

Y Q B F M T N L A S T E I A R

V X P N R S W I E N Z M Y L X

D O L L A R P D E T Z W O L W

W T Z E A M G G I Z X E D D A 

J J F R Z Z N S A V I N G S R

B D Y J Y C I V D E P O S I T B K C

R A P E W M L E O J L S F Z H I T L

R S S B N Y P U L Z K Z Z Q C E O E

E K B K N O I P L Y I X O K G M P A

C O G F E R M L A N D S W D U I C T

C W K I H T O A R F S O U G A F Q S

O N T E W O B Y L Z Z B S Z R N S S

S Y P O C M G A O F O R E C D S S O

U I T V A H R L L I N H E J R F U S  

D I S C O U N T N L E O K E V C I S

Q Y  P N B R I C N Q I N K E G A X A

H U E U G A E L W K A A K O F S I L

X Y T Z B M J Z S B E P O T R H N W

U T Y I E M D W O N Q F D R R W C Y

H O R S E V V Z S A L A U Y K J O  Z

E R O C S E G J E M A A N F C Y M L

N H Y G A I R R A E S B K B X E E X

S Y P F H C P C W H V S W S G P X R
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Marketing Wine
Concurrent project  

Vintages, LCBO — 09/2010-05/2011
GRAPHIC DESIGN/ANIMATION  TORONTO/ON
PROJECT OBJECTIVES: 

To take over the design and development of a digital slide shows created by a third party. The slide 
show was displayed on digital screens in Vintages’ sections of the LCBO stores. The slide show 
theme was to coincide with other promotions running in the LCBO at the same time. 

CHALLENGES: 
The files were a slide show that was originally designed by a third party in After Effects, a program 
unfamiliar to myself and the rest of the team in the Studio at the time. The layout called for more 
animation than just smooth transitions between images and text. The final art file would need to be 
converted into a very specific video format that all of the digital screens can play.

RESULT: 
The slide shows were initially redesigned in Adobe Flash as platform-agnostic to accommodate 
different types of promotions. Flash could easily convert its files into the required movie format. 
The Creative Director of LCBO and the Studio Manager we both “… impressed” and “… pleased” 
with ease of transition and the end result. Because of the ease and the successful run of the 
Vintages’ digital slide shows, the LCBO’s marketing team experimented with animated digital display 
ads that run in various shopping centers throughout GTA. 
Later, the design platform for the Vintages’ digital slide shows was changed again to Keynote to further 
streamline/improve the design process.
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Enhancing Nature
Raising awareness about University of Toronto’s 
Koffler Scientific Reserve at Jokers Hill 

Freelance Project Case Study 11/2009
ART DIRECTOR/GRAPHIC DESIGNER  TORONTO/ON
PROJECT OBJECTIVES: 

To direct and coordinate design and layout of a publication promoting Koffler Scientific 
Reserve at Jokers Hill, research and educational facility of University of Toronto, Faculty 
of Art & Science. 

CHALLENGES: 
The new publication needed to raise awareness about the educational facility and help 
to secure research grants and to raise money for the Reserve. Such publication about 
the reserve did not exist before. Specific research done on site, educational facilities 
and the history of the reserve needed to be highlighted in the book.

RESULT: 
The Dean of Faculty of Art & Science at the University called the publication “... simply 
amazing! An impressive piece of work....(with) great content and style.”

The publication needed to go into second print run because the head of the reserve 
was successfully using it at various functions as a fund-raising/educational tool.
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Global change
 Name Rowan Sage

 Position Professor

 Affiliation Department of Ecology and Evolutionary Biology (U of T)

 Education PhD (University of California, Davis)

 Area of Research Plant physiological ecology, mechanisms of plant response to global climate change, stress physi-
ology

 Awards & Honours NSERC Discovery Accelerator Grant, Associate Editor of Journal of Integrative Plant Biology

 Select Reserve  D Way, SD Seegobin and RF Sage, “The effect of carbon and nutrient loading during nursery
 Publications culture on the growth of black spruce seedlings: A six-year study,” New Forests (�007)

 Name Arthur Weis

 Position Professor and Director, Koffler Scientific Reserve at Jokers Hill

Affiliation Department of Ecology and Evolutionary Biology (U of T)

Education PhD (University of Illinois, Urbana)

Area of Research Evolutionary response to global climate change, plant tolerance to herbivory

Awards & Honours Founding Director, Canadian Institute of Ecology and Evolution

Select Reserve  SJ Franks and AE Weis, “Climate change alters reproductive isolation and potential geneflow
Publications  in an annual plant,” Evolutionary Applications (�009)

 SJ Franks, JC Avise, WE Bradshaw, JK Conner, JR Etterson, SJ Mazer, RG Shaw and AE Weis, 
“The Resurrection Initiative: storing ancestral genotypes to capture evolution in action,”  
Bioscience (�008)
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Top: Common milkweed pod 
(Asclepias syriaca)

Photo: Steve Hill 

Right: Rowan Sage
Photo: Chris Thomaidis

Far right: Arthur Weis
Photo: Donna Santos
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RESEARCH FACTS
The Koffler Scientific Reserve opened for 
research in �997.

In �999, the first paper based on Reserve 
research was published by Professor 
Spencer Barrett with undergraduate 
student Stephen Wright. 

Researchers from the faculties of Arts 
and Science, Applied Science and 
Engineering, Forestry and Architecture, 
Landscape, & Design have completed 
projects here.

Each year, �8–�� principal investigators 
from the U of T and other institutions  
conduct research at the Reserve. Approxi- 
mately 30 students and postdoctoral  
fellows participate.

The Reserve hosts the Canadian Institute 
of Ecology and Evolution, a national  
organization which promotes new theories, 
the synthesis of findings by multiple  
research groups and analysis of the policy 
implications of research.

research
 
INTRODUCTION By ARTHUR WEIS
PROFILES By OLENA WAWRySHyN
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OTHER VERTEBRATES
1. american toad (Bufo americana) 
2. european hare (Lepus europaeus) 
3. Red squirrel (Tamiasciurus hudsonicus) 
4. White-tailed deer (Odocoileus virginianus) 

PLANTS
1. Spotted Joe-Pye-weed (Eupatorium maculatum) 
2. common milkweed seeds (Asclepias syriaca) 
3. Jack-in-the-Pulpit (Arisaema triphyllum) 
4. Blue-eyed grass (Sisyrinchium montanum) 
5. Mouse-ear hawkweed (Hieracium pilosella) 
6. Wild grape (Vitis riparia) 

1 2

3

4
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Photos this page: �, �, 4, 5, 6 by Steve Hill; 3 by Garry Conway.   
Opposite page: �, 3 by Steve Hill; �, 4 by Garry Conway. 
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WETLANDS
for a property of its size and topography, the Koffler Scientific Reserve has less surface 
water than one might expect. The porous glacial soil allows melt and rain water to percolate 
rapidly to lower layers, where it recharges the water table. Some of this water re-surfaces at 
the base of steep slopes, where the saturated soils host fen-like, wetland plant communities. 
as the water from these seeps collects, it forms small creeks, which flow north to feed the 
Holland River and from there to Lake Simcoe.

four artificial ponds, surrounded by marsh, contribute to the diversity of habitats and wild-
life. In spring and summer, the mating songs of frogs and toads fill the air, along with the 
buzz of dragonflies in flight. Birds, such as the belted kingfisher and great blue heron, feed 
on the ponds’ bounty of tadpoles, fish and insects.

OLD FIELDS TO TEST NEW THEORIES 
Old fields, which represent a mix of native and alien species, were created when 
european settlers removed the original forest and commenced farming. Where  
native species of canadian bluegrass, wild oat-grass and Pennsylvania sedge inhabit 
the drier fields, the moderately moist, recently abandoned hayfields support alien 
pasture grasses and legumes. not just weeds, old fields have proven to be one of the 
most valuable sites for conducting experiments.

SPECIES LISTED 
UNDER COSEWIC* 

Endangered:

American ginseng
Butternut

Threatened:
Canadian warbler
Golden-winged warbler
Hooded warbler

Special Concern:
Snapping turtle
Southern flying squirrel (?)

Candidates:
American kestrel
Eastern kingbird
Eastern meadowlark
Field sparrow

*  Committee on the Status 
of Endangered Wildlife

Photo: Garry Conway

Photo: Steve Hill

Photo: Caz Zyvatkauskas
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“To every thing there is a season.” But what 
would happen to plants if seasonal weather 
conditions were altered? Professor Rowan Sage, 
who investigates the mechanisms of plant 
response to climate change, is planning a major 
study at the Koffler Scientific Reserve to 
answer this question.

“We will research spring ephemerals, the 
plants, such as trilliums, that come up right  
after the snow melts and die off by early summer,”  
says Sage. “We want to understand how  
vulnerable they are and if they have adaptations 
that could make them resilient to climate change.” 

In the past, Sage has conducted research 
at the Reserve to determine whether treating 
saplings with cO2 and nutrient supplements 
makes them hardier. Trees that are stressed 
when young are more likely to die, but with 
additional reserves, they may get established 
sooner and increase their likelihood of  
survival. “If we can regenerate forests faster— 
for example, those that are destroyed by 
fire—and cultivate trees that are more stress-
tolerant, that is one way of mitigating the 
adverse effects of global change,” suggests Sage.

for another study, he plans to grow five 
varieties of high-productivity grasses and 
compare their potential for use as a source of 
bio-energy. Once harvested, the grass can be 
burned to produce energy or fermented into 
ethanol for automobiles. “We will be looking  
at the grasses’ cold and drought tolerance, so  
that Ontario farmers can make the most 
informed decision as to which species to plant. 
Bio-energy is a low carbon fuel source: net 
cO2 emissions are quite small compared to 
bio-fuels, such as petrol. Burning grass bio-
mass would give off only cO2 that the grasses 
had already removed from the atmosphere. 
Ultimately, if it is successful, fossil fuel 
consumption could be reduced and global 
warming slowed.”

clearly, farmers will have to adapt to the new 
conditions that climate change brings. But 
another type of adaptation—namely, adaptive 
evolution—may also enable some wild species  
to cope. “The most ecologically significant feature 
of global warming may not be stressful high 
temperatures in the middle of summer, but 

rather the longer growing season,” says Professor 
arthur Weis. “By pushing the frost-free dates 
earlier in the spring and later in the autumn, 
many species will have a better chance to grow 
and reproduce. Species that evolve quickly to 
take advantage of these opportunities may have 
the competitive edge.” 

Weis is investigating the potential for plants 
to evolve to keep pace with climate change. 
“There is a small but growing list of case studies 
showing that short-lived species have already 
undergone genetic changes that enable them to  
cope with an altered climate,” he explains. 
These studies include Weis’ own work while at 
the University of california, Irvine. He demon-
strated that over a five-year drought—the type 
predicted to occur with greater frequency—the 
field mustard plant altered the interval between 
germination and flowering by 16 percent in 
response to natural selection imposed by the 
change in growing season. “In just a few genera-
tions, some traits can evolve to an ecologically 
meaningful degree,” says Weis.  

The methodology Weis used in the mustard  
study is being applied at the Koffler Scientific 
Reserve to enable future biologists to gauge 
plant evolutionary responses to global change. 
“Seeds are like time capsules—little packets of 
genes that can be stored for long periods and 
then ‘resurrected,’” says Weis. His plan is to 
collect seeds from dozens of Reserve plant 
species and store them in specialized freezers. 
Decades from now, researchers will collect 
seeds from future generations of these species 
and grow them alongside their resurrected 
ancestors. The differences between the genera- 
tions will reflect evolutionary change. “By 
that time,” Weis explains, “advances in Dna 
technology will make it possible to pinpoint 
the genetic basis for the change.”  

The seed bank at the Reserve is part of 
Project Baseline, a north american initiative 
headed by Weis. The plan is to collect and 
store wild plant seeds so that future biologists  
can apply the “resurrection protocol” to 
measure evolutionary rates. “Places like the 
Koffler Scientific Reserve are indispensable  
for studying long-term environmental 
phenomena. This site will be a key ecological 
observatory and laboratory where the science 
community can explore the full biological 
dimensions of global change.”

For more information:  
eeb.utoronto.ca/people/faculty/rsage
labs.eeb.utoronto.ca/weis

WHAT ROLES DO  
RESILIENCE AND  
EVOLUTION PLAy IN 
CLIMATE CHANGE?  
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ecosystems never rest. Beyond the goods we 
harvest from them, the food and fibre we 
use every day in a thousand different forms, 
canada’s ecosystems provide us with a host 
of economic benefits which can easily go 
unnoticed. natural chemical cycles cleanse the 
air and water. Healthy wetlands buffer against 
flooding. forests sequester cO2. Wild plants 
yield chemicals with pharmaceutical uses. 
Diverse insects, such as wild bees, moths and 
butterflies, pollinate our crops. If these free 
services had to be replaced with techno- 
logical fixes, the annual worldwide cost 
would exceed global GDP. Gram for gram, 
humans make up only one millionth of one 
percent of all living matter. Our future health 
and prosperity, perhaps even our survival 
as a species, depend on keeping the other 
99.999999 percent functioning. 

Thousands of years ago, vast expanses of 
the continent were blanketed by glaciers.  
as temperatures rose and the ice receded, the 
scoured land was re-populated by plants, 
animals, fungi and microbes that crept north 
with their favoured climate. These species 
formed novel ecological associations along the 
way. evolutionary tinkering was responsible 
for the success of many. The climate change 
that is now underway will almost certainly 
bring further shifts in the flora and fauna. 
alarmingly, the pace of change today is measured 
in decades, rather than millennia. add to this 
the disturbances caused by invasive species, 
fragmentation of habitats and unintentional 
fertilization of streams and lakes. each of these 
factors individually can disrupt ecosystems; 
in combination, the effect of the whole could 
well be greater than the sum of the parts. 
The kind of natural systems we will have at the 
turn of the next century is a wide-open question. 
We still have much to learn.

Researchers from the University of Toronto 
as well as other institutions in canada and 
abroad are using the resources of the Koffler 
Scientific Reserve to expand our knowledge 
base in ecology, evolution and environmental 
science. While some projects seek solutions 
to specific environmental challenges, the 
major thrust is on basic science. To take an 
analogy from medical science, the researchers  
are like scientists who work in labs with Petri 
dishes, mastering the basic biology that one 
day will lead to the development of effective 
therapies. 

What processes limit the natural geographic 
range of a species? What makes a recently  
introduced species go invasive? How do patterns 
of mating and reproduction contribute to 
population persistence? Does genetic diversity 
within a species contribute to biodiversity 
across an entire landscape? When can natural 
selection act fast enough to buffer the effects 
of environmental change? These are some of the 
questions our researchers are addressing. They 
are interesting questions in their own right—
and in this age of environmental uncertainty, 
the need for answers is urgent. 

although it is a relatively new facility, the 
Koffler Scientific Reserve has already made its 
mark as a centre of excellence in environmental 
research. In just a decade of operation,  
scientists and students have published over 
60 reports based on work conducted here. 
This figure is all the more remarkable when 
one realizes that, during that time, the Reserve 
had no laboratory facilities. The expanded 
research capabilities made possible by the 
construction of a laboratory for global change 
biology in 2009 promise to place the Koffler 
Scientific Reserve among the leading field 
research stations in north america.

Knowledge  IN AN AGE OF 
GLOBAL CHANGE

Earth did not come with an owner’s manual. Environmental stewardship 
succeeds only when it is rooted in basic scientific knowledge. The type 
of research performed at the Koffler Scientific Reserve at Jokers Hill is 
essential for building the knowledge base we need.

– Arthur Weis, Director

research
INTRODUCTION By ARTHUR WEIS
PROFILES By OLENA WAWRySHyN

Ph
ot

o:
 C

az
 Z

yv
at

ka
us

ka
s

ksr_w_imgs_mb_oct23.indd   25 1/7/2010   10:06:14 PM

�9

LAND COVER
Barren and scattered
Bog
Building
Cedar
Conifer-dominated mixed wood
Field
Hemlock-dominated mixed wood
Locust
Mixed deciduous hedge row
Mixed wood
Old-growth hardwood
Red pine
Scots pine
Sugar maple
Tolerant hardwood
White pine

Major road

Local road

Stream

Pond

Jokers Hill boundary

0 250 500 750 1,000125

Meters

1:16,500

LAND COVER
Barren and scattered
Bog
Building
Cedar
Conifer-dominated mixed wood
Field
Hemlock-dominated mixed wood
Locust
Mixed deciduous hedge row
Mixed wood
Old-growth hardwood
Red pine
Scots pine
Sugar maple
Tolerant hardwood
White pine

Major road

Local road

Stream

Pond

Jokers Hill boundary

0 250 500 750 1,000125

Meters

1:16,500

MOSAIC OF FOREST TyPES
The maturing stands of sugar maple and hemlock that now cover much of the property are 
typical of forests that were common prior to the arrival of european settlers. Much of the 
forest regenerated naturally after the land was cleared in the early 20th century. However, one 
stand appears to have largely escaped the axe: stretching along a slope at the western end, it 
contains maple and beech estimated to be more than 150 years old; other species include 
red oak and white ash. along with more common understorey trees, such as alternate-leaf 
dogwood, the herbaceous layer here includes several locally rare species, such as american 
ginseng, Goldie’s fern and showy orchids. a much younger forest of red oak and large-tooth 
aspen is found at the Reserve’s eastern end, where the soils are very dry kame sands. 

A habitat mosaic of pine plantations, second-growth hardwood, meadow wetland and old fields. 
Photo: Steve Hill

University of Toronto
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SPECIES LISTED
UNDER COSEWIC*

Endangered:

American ginseng
Butternut

Threatened:
Canadian warbler
Golden-winged warbler
Hooded warbler

Special Concern:
Snapping turtle
Southern flying squirrel (?)

Candidates:
American kestrel
Eastern kingbird
Eastern meadowlark
Field sparrow

* Committee on the Status 
of Endangered Wildlife

Courtesy: Don Boyes  
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