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The first time I plunged into the ocean and opened my eyes to the bustling world 

of a coral reef was unforgettable. Equally remarkable has been the effect humans have 

imposed there, from rising temperatures and acidity to plastic pollution. This series is an 

intimate look into this complex system. Each piece is a pause- a reflection on both the 

reef’s current status, and the inner workings of an underwater landscape facing mounting 

pressure to change in order to survive. Dead is the reef we’ve known, crashing on the 

shore is the one we have forced into labor, birthed into something new. 

 

Challenging Preconceptions  

If I ask you what you know about coral reefs, will you tell me that they are dying? 

Being bleached and tormented by human input? In many ways this simple answer would 

be correct; the coral reef we know is dying. It is making way and clearing space for a 

different system. The perseverance and adaptations that coral reefs and their inhabitants 

have been undergoing in the face of a changing world is continuously relevant and 

interesting. What scientists are discovering is a story found in nature spanning back 

farther than many of us realize. Coral reefs are being challenged by mounting stressors, 

such as rising acidity and ocean temperatures; they are suffering from increased levels of 

nitrogen and pollutants. Under these harsh conditions their reactions vary, and those 

responses are as complex as the system itself. Many species of coral are losing nutrients 

and becoming bleached. Some species of coral are self-healing from these bleaching 

incidents or becoming resistant to bleaching through protective algae. Fish are 

disappearing in huge quantities in certain locations on the reef while other species of fish 
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are thriving and multiplying there. The response, much like the problem, is an interwoven 

and intricate one.   

Plants and animals were made to adapt and evolve to their surroundings; they 

have been doing so for as long as we have recorded change. Certain animals, plants, or 

microbes may develop new attributes or may cease to exist at all in order to save an 

ecosystem from various stimuli. This is an age-old story, yet the timeline specifically 

relating to coral reefs is somewhat unprecedented. A study conducted by Florida Atlantic 

University's Harbor Branch Oceanographic Institute points to increased levels of nitrogen 

spanning back 30 years as the major contributor to coral bleaching.1 Yet we are 

witnessing in real time their adaptability and resilience. Rice coral, for example, is 

proving to be more resilient than finger coral to environmental stresses due to its ability 

to host a wider variety of symbiotic relationships and adapt genetically. In addition, rice 

coral was able to recover quicker and more effectively than that of its counterpart, finger 

coral.2 If this trend continues it would result in changes visually and genetically to the 

overall system of the coral reef. As seen in artist and researchers Colin Foord and Jared 

Mckay’s work, rising ocean levels are resulting in collections of coral inching closer to 

shore and finding unlikely homes on the sides of manmade structures and in waters along 

busy highways.3 Acidity is coursing through the oceans and the response of corals is to 

thicken their algae layers, allowing for more nutrients and stronger protection.4 It is not a 

matter of if the coral reefs will adapt to man-made changes, they already are. It is the way 

that they will morph and become something new that is still in question. This 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Florida Atlantic University, "Thirty years of unique data reveal what's really killing coral reefs: Study is world's longest record of 
2 Christopher Wall, “Spatial Variation in the Biochemical and Isotopic Composition of Coral During Bleaching and Recovery” 
(ASLO, 2019). 
3 Colin Foord, “On Super Corals and Where to Find Them” (Coral Morphologic, 2018). 
4 University of Hawaii at Manoa, "Soft tissue makes coral tougher in the face of climate change" (Science Daily, 2019).	  
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unknowable evolution of an already diverse and complex system is what drives my 

research.  

 

Shifting Perspective 

It would be impossible to forget the first time I plunged under the ocean’s waters, 

eyes open, alert to the new world in front of me. Similarly, it is effortless to recall the 

first sea turtle sighting I had while kayaking off the Western coast of Costa Rica or the 

first time I came face to face with a starfish, bulbous and spectacularly foreign. I was 

entranced by this other world, one that I could visit as a mere observer separated by a 

snorkel and the inability to breath in water. Since this spark ignited I have been a 

follower of the sea, coral reefs, and aquatic life. What has become increasingly clear is 

the resilience these systems have shown in the face of extreme distress. Plants and 

animals have been asked for millions of years to respond to new stimuli in order to 

survive. They have adapted and evolved past their current selves, responding to man-

made and natural born environmental shifts.  

The coral reefs are now being asked to make these same changes in order to exist under 

mounting pressures, in large part, created by humans. Helen Scales in her book Eye of the 

Shoal discusses how fish are particularly spectacular and resilient in the face of adversity. 

Scales calls fish, “The greatest success story of life on Earth…”. Helen points out the 

sheer number of fish species that we know of in the world, which totals to an outstanding 

30,000. That number is similar to all birds, amphibians, reptiles, and mammals put 

together.5 Sea creatures have adapted to flourish in their underwater landscapes. Some of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5	  Helen Scales, “Eye of the Shoal, A Fishwatchers Guide to Life, the Ocean, and Everything” (Bloomsbury Sigma, 2018).	  
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which can see in dark underwater caves, blend in with any terrain, and hunt using the 

most efficient methods. Recently aquatic life is facing new and worrisome adjustments to 

their environment. Ocean acidification, rising temperatures, overfishing and plastic 

pollutants are putting an enormous strain on these existing systems. Like many species in 

the past, these sea creatures are being presented with the opportunity to respond through 

either adaptation or extinction. One distinct difference being that these changes are 

happening more rapidly and violently compared to many slow shifts that have developed 

in the past.  

I delve into the underwater ecosystem to observe the shifts, constants, and 

responses to an increasingly hostile environment. Through hand bound artist books and 

print installation I explore a number of components such as cryptobenthic fish, microbes, 

probiotics, and the resilience of certain species of coral. The research into this system is 

growing exponentially, yet our understanding of the long-term effects of outside stress is 

still limited. While many factors are unknown, it is a reality that coral reefs will react to 

these unwanted stimuli, and that they will perhaps look and function differently than they 

have before.  

 

A Complex System 

The world of the coral reefs is a vast and elaborate one. Reefs have earned the 

title “rainforests of the sea” due to their abundance of diversity and versatility. If we 

focus in on just one coral reef such as the Hawaiian Island reefs we will see over 7,000 

species of plants, fish, marine mammals, etc.6 In addition to the recorded larger species 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  NOAA, “Coral Reef Ecosystems” (NOAA, 2019).	  
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that often take the spotlight there are lesser-known organisms such as microbes and algae 

intermingling in those waters that play a distinct an important role there. This system 

operates on connections between diverse life and symbiotic relationships. The complexity 

of this system is exhibited in my printed installations and books through the use of 

collage and physical layering. From the beginning of the printing process layering stands 

out as an important factor in the realization of the final work. Cut stencils and drypoint 

plates are used and reused which exemplify the nature of the coral reef fish in their need 

to multiply. Re-using material, inks, substrates, and paper become an integral method in 

reducing the waste created in this process. Plates are used until they require being opened 

back up, revealing fresh lines to once again hold ink. Scraps of torn paper, too small to 

incorporate into the hand bound books are soaked and pulled into new sheets to be put 

back into the work.  

 

 While the created landscape installation acts as a newly envisioned ecosystem, 

one that has been altered and morphed from its original context, the books are a window 

into this evolving world. Each set of printed material acts as a set of factors within the 
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reef system and each page in the book as a new configuration of how that system may 

develop. The books act as an intimate guide to the possibilities of change, each page  

reacting to the same materials yet arriving at a different conclusion. Delicate drypoint 

etchings of cryptobenthic fish, which are usually mere millimeters in length that make up 

a substantial amount of the fish on the reef, can be seen intermingling and floating across 

open spreads throughout this series. While some two-page spreads are bustling centers of 

life and movement, others remain more stagnant, possibly in transition. The narrative of 

each book holds in it the opportunity for change and observation. Turn a page, discover 

something new; turn a page; disrupt an ecosystem, turn a page; the reef has adapted.   

 

The scale of the books is relatively small, mimicking their subject matter. 

Cryptobenthic fish usually only span a maximum of 2 inches in size, yet hold a key 
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component to the success of the reef7. These tiny creatures are short lived and vital to the 

feeding and development of larger fish on the reef. Like many factors in coral reefs, 

cryptobenthic fish are being studied in 

greater detail during our current climate. It 

is now thought that their contribution to 

the reef system may play a significant 

factor in how the reef can respond 

positively to the fluctuations in 

temperature and acidity. While factors are 

developing and changing rapidly so are 

the populations of cryptobenthic fish. There are about 3,000 known species of these fish 

and another estimated 1,000 species that have yet to be discovered and classified.8 

Russell Galland’s study into the conservation and ecology of these fish in the Gulf of 

Mexico acts as a small window into the extreme shifts in species population over a given 

period. For example, some species saw a devastating drop in population in any given site 

in 2010 as compared to the same data in 1970 while other species more than doubled. 

Labrisomid blenny’s experienced declines such as 463 to 1 in population in certain areas 

and a consistent drop in population across the board. Other species such as the goby and 

gulf worm blenny saw dramatic increases in most locations from 1970 to 2010. While 

still more complex is that of the Triplefin blenny which in some locations dropped to less 

than have of their population and in other areas grew from 8 to 303 in population size9. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  Christopher Goatley, “Cryptobenthic Reef Fishes” (Current Biology, 2017). 
8	  Elizabeth Pennisi, “These Tiny, Mysterious Fish May be Key to Solving the Coral Reef ‘Paradox’” (Science, 2019).	  
9	  Russell Galland, “The Conservation and Ecology of Cryptobenthic Fishes on Rocky Reefs in the Gulf of California, 
Mexico” (UC San Diego, 2013) 140-143. 



1
0	  

MCDONNELL	  
	  

The role of this population and the impact it may have on changes within the reef systems 

is complex and ever evolving. What we know about the reefs is morphing and developing 

as quickly as the reef itself. We do not know what the end result will look like in any 

solid way, which feeds my fascination with this system. Morphing forms, repeating 

patterns, and an intuitive installation process drives the creation of new growth in both 

these real-life systems and within my installation work. 

 

Material Intimacy  

The process of change, the unknown possibilities of response, and the complexity 

of the coral reef’s ecosystem are explored in my work through two distinct mediums, 

handmade artist books and print based installations. Handmade artist books, as a medium, 

allow for an intimate and personal exploration of a subject. The viewer is engaged 

physically by holding the book and turning each page in their hands. The experience is a 

solitary one, much like that of exploring the reef. While diving, interactions are limited to 
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hand gestures and observations are between you and the floating alien-like forms drifting 

below. Collage acts as a parallel between art making and coral reef’s natural phenomena. 

Collage has been employed throughout the artist book series and print installations to 

both mimic the unpredictable nature of the reef system and reflect on the possibilities that 

lie before it. It is an exploration of the ways in which the reef and its inhabitants are 

master innovators. While the artist books are a more secluded view into an existing 

world, the created landscape installations act as a venture into the unknown. Cutting, 

tearing, and repeating elements create a newly envisioned reef, one that has responded to 

trauma and persisted.  

 

The Art of Observing 

At the core of the success of the coral reef system is an intimate and intricate 

series of symbiotic relationships. The most successful method of understanding these 

relationships is through careful observation. 

In my own practice this is a balance of in  

person explorations of different reefs and 

referencing scientific and artistic studies on 

the subject. Cryptobenthic fish feed and fuel 

larger fish, algae encompass corals in order 

to protect them from harsh conditions, and 

plankton help feed and build coral growth. 

Each of these relationships is contingent on 

one another. Our intervention as scientists, 
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artists, and humans can also be a symbiotic relationship of sorts. We have appreciated 

and reaped the benefits from corals by prospering from tourist’s cash flow and enhancing 

our own lives through these spectacular interactions. If we as a species expect to continue 

this symbiotic relationship, it is our turn to foster positivity within these delicate systems. 

Colin Foord and Jared McKay, graduates in Marine Biology from the University of 

Miami and artistic collaborators, have developed a symbiotic relationship with the coral 

reefs surrounding their home in Miami, Florida. These artists observe and create artwork 

that reference these systems while also exploring and driving research into their resilience 

in their project titled “Coral Morphologic”. This duo has discovered species of coral 

relocating to some interesting and unappealing locations including manmade structures 

and on shorelines close to major highways.10 Coral Morphologic allows these artists and 

researchers to not only observe and explore their research into coral reefs, it also allows 

them to invite viewers into this world of questioning. Through careful research and the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  Colin Foord, “On Super Corals and Where to Find Them” (Coral Morphologic, 2018).	  



MCDONNELL	   1
3	  	  

intimate creation of hand bound books I am likewise extending an invitation for the 

viewer to observe the complicated changes happening within the coral reefs alongside of 

me. The created landscape installation is similarly an extended hand to the viewer, asking 

each person who spends time with it to question what the future of the reef will look like 

with an open mind. Nature has rebuilt itself, soothed the wounds we have inflicted upon 

it, and persevered in the face of adversity. Looking forward, we can both refer to current 

science and allow the possibilities of an unknown future to develop before us.  
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