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Abstract 

Bio Light: 

Replicating Sea Animal Bodies and Movement 

Through Costume Technology 

Susan Allison MacCorkle, MFA 

The University of Texas at Austin, 2013 

Supervisor: James Glavan 

Bio Light: Replicating Sea Animal Bodies and Movement is a project that seeks to 

answer several questions: How much of the human body can be obscured by a costume 

while maintaining full range of motion? What materials can be used to best affect when 

building animal costumes with fluid movements?  

These questions were answered by building two experimental costumes that 

required systematic testing of materials. The animals designed and built were a Greater 

Blue-Ringed Octopus and a Leafy Sea Dragon. The animals are as realistic as possible with 

highly detailed features and skin textures. The shape of the animals is as true to nature as 

possible while still giving the operator a wide range of movement. Each animal has a 

distinctly different anatomy, skin quality and locomotion allowing for a broader assessment 

of materials and experimentation.
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Chapter 1:  Introduction 

This thesis concentrates on seamlessly integrating my love of puppetry, 

costuming and nature. Nature and particularly animals that live in oceans fascinate me. In 

my research I could not find a precedent for a sea creature stage costume that 

successfully captures the quality of underwater movement. Sea creatures provide a 

particular challenge to costumers who seek to emulate their movement as well as their 

likeness. This challenge provided the perfect platform to experiment with all the skills I 

learned during my time at the University of Austin, as well as calling on new skills that I 

needed to develop to be a special asset in the current industry.  

 Working to create authentic, versatile costumes I faced challenges to addressing 

these questions:  How much of the human body could be obscured while still allowing an 

operator to move like the animal being portrayed? What materials are best for creating 

these types costumes and how should I test these materials? The answers to these 

questions will enable me to create costumes that imbue productions with vitality and 

inspire empathy. 

I answered these questions by building two experimental costumes that required 

systematic testing of materials. The animals designed and built were a Blue Ringed 

Octopus and a Sea Dragon. The animals were chosen for their distinctly different 

anatomy, skin quality and locomotion. These differences required a broader assessment 

of materials and experimentation.    

The materials used to construct the costumes were evaluated based on cost, ease 

of use, durability, and weight. It was also important to me to use materials that could be 

sourced locally for future convenience. The bodies are made primarily of poly foam, 

athletic mesh, elastic, and poly-webbing. A variety of materials were used for fins, 
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spines, eyes, and skin texture. The costumes are finished with painted and texturized 

textiles to mimic the skin of the animals. The skins cover a network of light emitting 

diodes (LEDs) that glow through the fabric to create luminescence (Sea Dragon) and 

social chromatophoria (color change in response to environmental triggers as displayed 

by the Blue-Ringed Octopus).   

Audiences had the opportunity to see the costumes on display at Cohen New 

Works Festival 2013. This installation included information about the animals themselves 

and the process of building the costumes. A Video of the costumes “in action” was on 

display so viewers could see what each costume looks like while being worn and 

manipulated by a performer. Because the main question of my thesis was to determine if I 

can indeed make a walkaround that moves and looks like the actual animal, I collected 

verbal feedback from audiences to determine the success of the costumes.  

Beyond my personal fascination, there are socially compelling reasons for why a 

successful animal stage costume should be developed. I believe that educating audiences 

about our environment is important to preserving it for future generations. Theatre can 

create an education environment for audiences in which those lessons can be 

experienced. Costumes have the power to create a bridge, to help transport an audience 

into the world of the production so the audience can actively become players in a 

meaningful educational experience. 

 A famously successful example of this “bridge” is Jim Henson’s Sesame Street, 

an educational children’s television show that combines puppetry with simple lessons for 

children ages 3-5. The success of this show and others since suggest that walkarounds 

(large wearable puppet costumes like “Big Bird” or “Snuffleumpagus”) are valuable tools 

for relaying educational content. The Puppets Project is an organization with a similar 

educational initiative to that of Sesame Street. The members of the organization “explore 
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the use of puppets to engage and motivate children and promote conversations which 

help their learning in science” and has met with great international success in classrooms.  

Jeffrey Peyton, an education reformer and founder of a sister project of Puppets Project 

called Puppetools, states that,   

 In a popular vein, puppets are widely recognized for their beneficial 

 influence on learning and social development. They exert a powerful influence on 

 children of all ages. Puppet language is unique in its ability to help teachers and 

 children learn from one another, grow, relate openly, to be self-confident and self- 

expressive (2).    

If puppets can be successful in a classroom setting, then walkarounds could easily 

impart an educational message in a theatrical environment. A central realistic ocean-

dwelling character can create a very strong “bridge” to understanding the conflicts in the 

animal’s environment along with a strong narrative to help illustrate the creature’s 

struggle. American historian of science Lorraine Datson states, “…it is animals, …who 

evoke an immediate almost irresistible pulse of empathy, : humans past and present… 

habitually use animals to help them do their thinking about themselves.” (4) I believe a 

realistic animal walkaround can create more empathy for an animal’s plight than an 

anthropomorphized version. Datson concurs that, “the spectacle of suffering animals 

increasingly sways voters more strongly than suffering humans.” (7) If an audience can 

empathize with a character they will feel the immediacy of its plight and in turn 

internalize the importance of caring and preserving the environment. 

Because of the human tendency to empathize with suffering animals it was 

important to create costumes that were as real as possible. The following chapters 

describe the process of building the costume with emphasis on obtaining this goal. 

Chapter 2.1 includes a simple narrative and photos that follow the costume build process 
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in chronological order. Chapter 2.2 includes an evaluation of materials chosen for 

inclusion in the project that include simple definitions of each product and my experience 

with using them. Any questions about materials will be answered in that chapter. 

 

Chapter 2:  Process 

 

As a costume maker I depend on the information shared with me by my mentors 

and peers.  Often much of the information I seek is not available in books and some 

instructions are proprietary and protected by non-disclosure contracts. Some techniques 

illustrated here were informed, in part, by the experience of my advisor Jim Glavan but 

the main intent was to develop my own approach using the skills I developed during my 

time at the University of Texas at Austin. It is my hope that this thesis may help my peers 

develop their own strategies, but it is mostly a simple outline of my overall process for 

future personal reference. 

Costuming benefits greatly from clean, organized and well documented planning 

so that processes can be referenced in the future. Each costume was researched from 

primary sources such as photographs and video of the animal in captive or in the wild 

(e.g. see fig. 2-1 & 2-2).  After I mapped out the proportions and the scale of the animal 

from several angles (e.g. see figs. 2-3 & 2-4), I researched secondary sources such as 

costumes other people have made and artist studies of the animal. Observing secondary 

resources helped me to understand how other artists saw the animal and to creatively 

problem solve any proportion or masking issues I had. I made a preliminary pencil sketch 

of the costume and shared with members of the build team including the dancer wearing 

the costume. The collaborative team then had the opportunity to address any movement 
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issues I overlooked. After approval from the team the final rendering was drawn and 

painted. I used photographs of the actual animal to inform the rendering of details and 

those resources were in view at all times during the drawing and painting stages (e.g. see 

figs 5 & 6). 

 

 

Figure 2-1: Photograph of a Greater Blue-Ringed Octopus in its natural environment. 
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Figure 2-2: Photograph of a Leafy Sea Dragon in its natural environment. 
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Figure 2-3: Pencil sketch of Leafy Sea Dragon costume. Designed by Susan MacCorkle 
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Figure 2-4: Pencil sketch of final Greater Blue-Ringed Octopus costume. Designed by 
Susan MacCorkle 
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Figure 2-5: Watercolor painting of final Leafy Sea Dragon costume rendering. Designed 
by Susan MacCorkle. 
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Figure 2-6: Watercolor painting of final Greater Blue-Ringed Octopus costume 
rendering. Designed by Susan MacCorkle 
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I created working mechanical drawings in ¼” scale for each costume. Each 

drawing has at least two views: front and side. I find it helpful to draw a back view for 

creatures with large and or complicated tails. I made one set of drawings for each major 

“layer” of the costume including: 

 The Foundation: An athletic mesh and spandex bodysuit with webbing 

straps at all major stress points to which the outer layers can be anchored. This 

foundation layer can be detached from the costume and cleaned after each use, keeping 

the costume sanitary and prolonging its life.  

 The Skeleton: A structured layer made of reticulated foam and nylon 

athletic mesh that creates the shape of the animal. This is the most labor-intensive layer. 

Special attention was paid to connection points and how the layer attached to the body 

suit. I considered distribution of weight, performer comfort and breathability. This layer 

also included the headpiece base. 

 The Skin:  An outer layer that is textured and colored as the skin of the 

creature is. The skins I created also housed the light emitting diode (LED) strip lights I 

used for illumination. The mechanical drawings enabled me to work out detail proportion 

(such as how large and how many stripes or rings the animal would have).  

I used a light drafting vellum so I could layer the two-dimensional drawings 

together as I would layer the 3-dimensional skins. This helps to define connection points 

and creates an orderly approach to the construction process. 

 Mechanical drawings are a place to work out the construction process and 

include any information or notes for the duration of the build. I used a large drawing 

surface to have room for drawings of eyes, skin texture or any other fine details. These 

detail drawings are on the costume drawing itself and enlarged and drawn in the margins. 



 12 

I included instructions for how the costume will go together in the margins of my 

drawings. Notes include materials, closures and general construction methods (glued or 

sewn) (e.g. see figs. 2-7 – 2-13).    
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Figure 2-7: Sea Dragon mechanical drawing. Foundation layer front and side view. 
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Figure 2-8: Sea Dragon mechanical drawing. Skeletal layer, front and side view. 
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Figure 2-9:  Sea Dragon mechanical drawing. Skin layer, front and side view. 



 16 

 

Figure 2-10:  Sea Dragon proportion drawing.  
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Figure 2-11:  Octopus mechanical drawing. Foundation layer, front and side view. 
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Figure 2-12:  Octopus mechanical drawing. Skeletal layer, front and side view. 
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Figure 2-13:  Octopus mechanical drawing. Skin layer, front and side view. 
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 After the drawings were finished I researched and assessed materials 

based on the drawings. This is when my secondary research came into play.  To an extent 

I needed to guess as to whether a certain material would “work” or not.  Based on my 

own and my peers’ past experiences I could make an educated guess as to what would be 

the best materials to use for a certain effect. I then ordered samples to run tests to see if 

the materials performed as I expected them to or whether they should be excluded from 

consideration.  After testing the materials, I could make a more accurate materials 

estimate based on my to scale mechanical drawings. This process is explained in more 

detail in Chapter 2.2. 

 Next I padded out a “leg” dress-form to accurately mimic the shape and 

size of the performer’s body. Layers of polyester batting, polyester fiberfill and pins 

helped create the dimensions and size of the performer. When the desired shape and size 

was achieved the layers were covered with a white t-shirt to protect the poly-batting. I 

then patterned the base costume that attaches closely to the dancer’s body. This base 

bodysuit is made of poly webbing, elastic, spandex and athletic mesh for flexibility and 

breathability.  I checked the fit on the form and created the harness. When creating the 

poly-webbing harness I considered where the weight of the costume would be distributed 

over the human skeleton. Most people are comfortable using a backpack and are used to 

carrying weight on their shoulders and hips. Therefore I mimicked this shape when 

creating the harness so that most of the weight of the costume would be evenly 

distributed on the performers frame. (e.g. see figs. 2-14 – 2-17). 
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Figure 2-14:  Materials used to “pad out”  a dressform to a  performer’s measurements. 
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Figure 2-15:  Process photo of “padding out”.  Polyester batting and fiber-fill are 
layered over a dressform and secured with steel pins to mimic the 
performer’s proportions. 
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Figure 2-16: Front view of prototype Octopus foundation suit made of spandex, nylon 
athletic  mesh and polyester webbing (brown).  
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Figure 2-17:  Back view of Octopus foundation suit. 
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For the headpieces I made foundation caps from Fosshape, a felt-like material 

made of thermoplastic that shrinks and stiffens when exposed to high heat. After 

developing a paper pattern to fit the dimensions of the performer’s head. I cut the pattern 

from Fosshape. I assembled the pieces together by “butting” the edges of the fabric and 

zigzag stitching them together.  I covered a head form (in the appropriate size for the 

performer) with plastic wrap to protect it from the melting Fosshape and steam. I then 

pulled the assembled cap over the form and pinned it to the form with aluminum 

pushpins. This held the cap in place while I shrank it with a heat gun. I kept the heat gun 

about 18” away from the surface of the cap to prevent burning a hole in Fosshape. I 

trimmed a small amount of excess material away to prepare it for fitting (e.g. see fig. 2-

18 & 2-19).  

At this time I fit the cap and bodysuits to make sure the performer could move 

without any restrictions and that the harness was tight and comfortable. After the fitting, 

all alterations were completed and closures were sewn onto the harness straps. The 

Fosshape cap was fit and marked for ear openings and measured for center back elastic 

length (e.g. see figs. 2-20 – 2-23). 
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Figure 2-18:  Materials and tools used to build Fosshape foundation caps. Fosshape 
push pins, paper pattern, Hy-mark, millinery wire, and  head form. 
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Figure 2-19:  Paterrn being cut from Fosshape. 
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Figure 2-20:  Front view of Sea Dragon foundation bodysuit in fitting.     
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Figure 2-21:  Back biew of Sea Dragon foundation bodysuit in fitting. 
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Figure 2-22:  Fosshape cap being marked to fit performer. Line is marked with invisible 
ink and cut away in fitting. 
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Figure 2-23:  Checking the fit of the cap on the performer before finishing the edges 
with wire. 
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Wiring the outside edge and covering the wire with bias tape finished the 

Fosshape cap. A 1” wide piece of elastic creates an adjustable strap in the center back to 

hold the cap tightly in place.  

The skeleton layer was draped in large foam pieces onto the padded dress form. I 

used the mechanical drawings to check the proportions of the design as I draped. The 

main pieces I draped were the octopus head sac and the sea dragon chest piece (e.g. see 

figs. 2-24 & 2-25).  ).  Just as with draping a fabric garment, I estimated the size of the 

piece needed and cut the piece to size with extra seam allowance and then sculpted the 

piece into place. I used brown paper to create pattern pieces first and then cut foam from 

the paper pieces to reduce waste. Once the pieces were pinned together and checked for 

fit on the form, the foam was layered between two pieces of lightweight nylon athletic 

mesh. The mesh creates a casing that protects the foam from tearing and deteriorating and 

allows it to be sewn together easily at connecting points. Structural materials like steel 

boning or millinery wire were secured to the mesh with the use of cotton tapes and bone 

casing. I used boning for the head sac so the foam would hold its round shape (e.g. see 

figs. 2-26 & 2-27). The foam was then affixed to the body suit with snaps, hooks and bars 

(e.g. see fig. 2-28 & 2-29).  
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Figure 2-24:  Side view of Sea Dragon chest piece draped over foundation bodysuit.   
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Figure 2-25:  Side view of Octopus prototype head sac. This sac was used as a model to 
drape new foam pieces over. 
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Figure 2-26:  Close ups of steel boning and foam used to create the rings of the final  
Octopus head sac. Boning is cased in poly-twill tape. 
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Figure 2-27:  Foam rings used to create the Octopus head sac. 
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Figure 2-28:  Detail of foam rings for Octopus head sac encased in nylon mesh and hand 
sewn in place with yellow Hi-Mark.  
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Figure 2-29:  Finished head sac skeleton  for Octopus mounted to poly-webbing back 
strap with hooks and bars. 
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The Sea Dragon required an alternative means of skeletal construction. Though I 

was able to construct a skeleton that was lightweight I could not keep it structurally 

sound while retaining flexibility in this iteration of the costume. I hot glued Low Density 

Polyethylene (LDPE) tubing (better known as pipe insulation or “pool noodles”) together 

to create a tail skeleton (e.g. see figs. 2-30 & 2-31). I used recycled thread spools as 

“frond” casings to hold the large “leafy” branches that protrude from the head and tail 

(e.g. see figs. 2-32 & 2-33). Acrylic rod was used to create the branches. It is easily 

shaped with a heat gun and then layered between two pieces of 5mm silk habotai that is 

adhered with common white glue (e.g. see figs. 2-34 & 2-35).  ).  These branches were 

inserted into the spools and remained removable to make the costume more compact in 

storage. 
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Figure 2-30:  LDPE (low density polyethelene) pipe insulation hot-glued with “low-
melt” formulated hot glue sticks. They were then assembled to create a tail 
skeleton. 
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Figure 2-31:  Completed Sea Dragon tail skeleton before cased in nylon atletic mesh. 
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Figure 2-32:  Recycled thread spools used as supportive fittings for Sea Dragon fronds 
(leafy branches).                                                                       
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Figure 2-33:  Landscape view of finished Sea Dragon tail. LDPE skeleton was covered  
in nylon athletic mesh and fronds were placed into their holders..     
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Figure 2-34:  Seadragon frond process photo. 1/8” Acrylic rod softened with a heat gun 
and pinned into shape as it cools.      



 45 

 

Figure 2-35:  Close up of Sea Dragon fronds. The acrylic rod is layered between two 
pieces of silk Habotai and secured with white glue. 
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In a similar challenge, the Octopus needed highly flexible tentacles. These 

required many pieces to create the right type of movement. I cut many non-reticulated 

polyurethane foam discs of increasingly smaller diameters and threaded them onto soft 

flexible marine rope (e.g. see figs. 2-36 & 2-37). The tentacles were then affixed to the 

bodysuit with snaps and hooks (e.g. see fig. 2-38). The octopus “feet” were made from 

carved non-reticulated polyurethane foam blocks and secured to the feet with an elastic 

harness (e.g. see fig. 2-39).  
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Figure 2-36:  ½”  Non-reticulated foam disks for Octopus tentacles.  
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Figure 2-37:  The foam disks were then threaded onto soft nylon marine rope.  
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Figure 2-38:  Detail of Octopus tentacle fasteners. Hooks & snaps. 
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Figure 2-39:  Octopus booties. They are attached to the foot with an elastic harness. 
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The Sea Dragon headpiece is sculpted with thermoplastic over a structured made 

with millinery wire and covered with a layer of reticulated low-density polyethylene 

foam. The foam was then mounted to the Fosshape cap to keep it securely positioned on 

the head. At this time the resin-cast eyes were secured to the foam with hot glue. The face 

opening was obscured with a piece of densely woven black mesh so the performer can 

see and breathe easily but their face remains invisible to the viewer (e.g. see figs.2-40 – 

2-43).  

  The Octopus headpiece was sculpted with scraps of reticulated mesh that were 

directly sewn to the Fosshape cap. The two front most tentacles and the top half of the 

head sac were also mounted to the cap (e.g. see figs. 2-44 – 2-47). 
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Figure 2-40:  Sea Dragon headpiece process photo. 
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. 

 

Figure 2-41:  Sea Dragon headpiece process photo. 
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Figure 2-42:   Sea Dragon headpiece process photo. 



 55 

 

Figure 2-43:  Sea Dragon headpiece process photo. 
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Figure 2-44:  Octopus headpiece process photo. Fosshape cap finish. 
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Figure 2-45:  Octopus headpiece process photo. 
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Figure 2-46:  Octopus headpiece process photo. 
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Figure 2-47:  Octopus headpiece process photo. 
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At this stage the costume was fit for a second time and worn in a rehearsal where 

the dancer used full range of movement. We discussed successes and problems.  

Problems were assessed and fixed before any finishing work.  All changes were easily 

made fixed at this point. (e.g. see figs. 2-48 – 2-52). 

  This is also an ideal time to check for spots to put ice packs or any cooling 

systems a performer may request. The Octopus and Sea Dragon do not have cooling 

systems but do have room for camelbacks (water packs with long silicone straws) and ice 

packs around the chest and lower back.  
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Figure 2-48: Sea Dragon fitting photo, side view.  
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Figure 2-49:  Sea Dragon fitting photo, back view. 
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Figure 2-50:  Sea Dragon fitting photo, back view. 
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Figure 2-51:  Sea Dragon fitting photo, side view. 
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Figure 2-52:  Octopus fitting photo, front view. 
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Figure 2-53:  Octopus fitting photo, side view (standing). 
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Figure 2-54:  Octopus fitting photo, side view (crouched). 
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Figure 2-55:  Octopus fitting photo, back view. 
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The last major construction steps for both animals included draping the skin 

material over the foam structure and sewing it as a casing that can be removed for 

cleaning as needed. I used snap tape for the major closing points (e.g. see fig. 2-56). ). It 

is also at this point that a network of tubular crinoline channels were sewn into the skin to 

act as a protective housing for LED strip (tape) lights. In this case the tubular crinoline 

additionally contributed texture and coloration for the final skin. The LED tape was 

threaded toward the power supply source and tapes were extended as needed with lead 

wires so they can easily reach the power supply (large lithium ion battery) (e.g. see figs. 

2-55 – 2-62). 
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Figure 2-56: Octopus closure detail. Snap tape is dyed light yellow and used to secure the skin 
to the skeletal layer.                    
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Figure 2-57:  LED stip lights threaded through tubular crinoline.                       
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Figure 2-58:  LED stip lights threaded through tubular crinoline.      
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Figure 2-59:   Entire octopus body threaded with LED strip light. 
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Figure 2-60:  Octopus body assembled without final skin. 
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Figure 2-61:  Close up of Sea Dragon skin and tubular crinoline protective channels. 
LEDs are not illuminated in this photograph. 
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Figure 2-62:  Litium ion battery pack and splitter cable for LED strip lights. 
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Upon completion, the costumes were documented on film with simple stage 

lighting in a black box theatre. I shared this film with the public at The Cohen New 

Works Festival presented by The University Co-op in March of 2013. 
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Chapter 2.2:  Materials 

 

Costumers will use anything that works to create the desired effect.  I will often 

use products with little concern for their intended application as long as I am certain it is 

safe and sturdy.  Making these walkarounds required a great deal of creativity when it 

came to reinventing the uses of products. I t was equally important for me to know how 

materials are made and their intended uses so I could prevent any unintended 

consequences like chemical reactions or long term degradation. 

This chapter surveys materials used by category and their applications. I focus on 

successful products that are cost effective, easy to access, and easy to use. Though I do 

not mention it in every case, all products were used with the strictest safety precautions in 

well- ventilated rooms and with a respirator with the correct cartridges. It is important 

before using any chemical to read its Material Safety Data Sheet (MSDA) report. These 

reports are available without charge to anyone at www.msds.com.  A very useful book in 

researching “non-traditional” products is Costumes and Chemistry: A comprehensive 

Guide to Materials and Applications by Sylvia Moss. It is a valuable resource and much 

of the information in this chapter comes from this book. 

FOAMS 
 

Soft polyurethane (PU) foams and Very low-density polyethylene (VLDPE) are 

two polymeric foams that are often used by the professional walkaround artist to create 
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the bodies of walkarounds. Foam is lightweight and stiff enough to hold its shape even 

when used to make large structures (think of Snufflempagus).  Though it is not necessary 

to know how polymeric foams are made to use them effectively, having a general 

understanding of their properties can help you choose the best foam for your project. The 

section below describes the difference between two types of foam commonly used by 

costumers and how they can be applied to costuming. 

PU foam and the VLDPE are both used for making walkarounds and are listed as 

materials in a simple tutorial on how to make a “pod” or main body in Sylvia Moss’s 

book, Costumes and Chemistry. (348) Traditionally foam body pieces were glued 

together using contact cement. I have decided to use a technique that some walkaround 

makers use to forgo the gluing process. With this technique the individual flat foam 

pieces are encased in nylon athletic mesh and then sewn together with hand stitches. The 

nylon base creates a strong foundation for the stitches preventing the foam from tearing 

on the seam. Also the athletic mesh protects the foam from wear and tear from washing 

machines and dryers. 

Polyurethane Foam: 
 

For costuming purposes it is best to use open-pored (reticulated) foam. 

Reticulation is a process by which foam is treated with an acid bath that eats away the 

membrane between foam cells. (Lee, Park and Ramesh 11) The result is breathable foam 

that allows air and moisture to easily pass through the foam. PU foams are available in 
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densities of reticulation from 10-100 pores per linear inch (ppi). 10 ppi is coarsest and 

100 ppi is softest. Costumers generally prefer 10-30 ppi. (Moss 251). Considering 

recommendations from several puppet blogs I chose 35 ppi reticulated foam and have 

been very happy with the results. 

It is important to remember that not all PU reticulated foam at a certain ppi will be 

the same quality. Some are coarser than others and the colors will vary. There is an 

ongoing debate about “Scott” foam in the online puppet community. “Scott” foam refers 

to a specific brand of reticulated foam. It is famed for its use by Jim Henson’s Creature 

shop. It is common for puppet and costume makers to refer to all 35 ppi reticulated foams 

as “Scott” foams but this can result in disappointing results if bought from an alternative 

manufacturer. Be sure to order samples. If you insist on buying actual “Scott” foam it is 

available from Rogers Foam Corporation with high minimums or retail at 

Puppetproject.com. 

The brand of foam I found is manufactured specifically for outdoor furniture and 

boasts a high resistance to mildew growth. It is also white and can be dyed any color as a 

result. The company has no minimum-purchase amounts. The only drawback is its 

coarseness but this is mitigated by my choice to encase the foam in athletic mesh before 

sewing. 

Reticulated foams are launder-able on a gentle cycle and are resistant to dry- 

cleaning chemicals. (Moss 252) It is important to remember that PU foams have a 

variable lifespan depending on storage and use. By protecting foam by incasing it in a 
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nylon mesh you can prolong the life of the foam exponentially. It is best to keep foam 

stored away from sunlight and to keep it clean and dry. When constructing costumes it is 

best to plan for replacement of the foam in years to come. 

 Very Low-Density Polyethylene Foam (LDPE) 
 

VLDPE foam is tough and slick. It is un-reticulated and waterproof, formulated 

specifically for its buoyancy. (Lee, Park and Ramesh 124) It is readily available as “pool 

noodles” and “pipe insulation” at hardware stores and large chain discount stores. 

VLDPE foam is formulated by mixing a catalyst into molten Polyethylene. The gas 

created by the chemical reaction is trapped in the form of tiny bubbles in the 

Polyethylene, which cannot be penetrated by water molecules, giving it the ability to 

float.  The resulting foam is comprised mostly of these tiny air bubbles with very thin 

Polyethylene walls making it very light.  

Polyethylene melts at very low temperatures (105-115 C) and so it responds well 

to hot glue. The glue melts the foam and bonds to the Polyethylene permanently.  I found 

that it was best to use low temperature hot glue, otherwise the foam would melt 

completely around the glue, creating a large hole. I used VLDPE foam in the form of pipe 

insulation to create a tail structure for the Sea Dragon. Because VLDPE is more rigid that 

PU foams I found that the foam structure required very little cross bracing.  

VLDPE resists many chemicals and does melt easily. It can be dry cleaned as 

long as it is not exposed to high temperatures. It can be washed by hand with detergents. 
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Because of the low melting temperatures I would not attempt to dye VLDPE foam. Dyes 

can be used in the process of manufacturing VLDPE and so it can be found in many 

colors in its “pool” noodle” form. 

VLDPE has a slick surface quality and because of this resists painting. I found 

that acrylic paint adhered at first but quickly flaked away at points of flexion. The surface 

of VLDPE can be prepped with light sanding, but the VLDPE will stick to sand paper, 

requiring many pieces for a small job. Also the resulting sanded surface is very rough. 

For these reasons it is best used to create foundational structures only. 

PLASTICS 
 

Like polymeric foams there are an endless variety of products that fit under this 

heading. In Sylvia Moss’ book, she defines plastics with the help of the Society of 

Plastics engineers as,  

A large and varied group of materials that consist of or contain, as an 

essential ingredient, a substance of high molecular weight which, while solid in 

the finished state, at some stage of its manufacture is soft enough to be formed 

into various shapes-most usually through the application either singly or together) 

of heat and pressure. (189) 

This definition excludes only a handful of materials I used for this thesis 

including silk and cotton. All other materials could technically be included in this plastics 
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section including adhesives and fabric. Plastics are an integral part of the costuming 

world. PU foam and VLDPE foam are both plastics. I chose to give them their section in 

this paper for organizational purposes along with adhesive and fabric for easier reference.  

Some materials included in this section are widely used in costuming like 

Fosshape, Thermoplastic, and casting resins. Plastics in all their forms are used to make 

foundations and structural components like headpieces and harnesses. I used plastics to 

create all of my details like eyes, suckers, and fronds.  The world of plastic is so vast let it 

be recognized that I am exploring a very small range of products within this section. I am 

focusing on the most successful products that I used and where to find them. 

Casting Resins and Silicones 

 
Smooth-On is a company that specializes in casting resins and silicones. They 

carry full line of silicone materials made specifically for costuming applications along 

with finishing paints and pigments. They are based in Pennsylvania and their basic line of 

casting resins can be found in specialty art supply stores across the nation. They also 

invest in customer education and provide free online and print tutorials. The customer 

service representatives can also suggest products that will be most useful to you based on 

your needs. Smooth-On’s website is easy navigated and includes product information and 

pricing.  

I used Smooth-On’s Smooth-Cast 300 series liquid plastic resin to cast the eyes of 

both animals. They were first sculpted in sulphur-free plasteline (oil based sculpting 
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clay). A negative mold was made with one of Smooth-On’s silicone mold-making 

products called Mold-Max 10.  Smooth-Cast 300 was mixed according to the 

manufacturer’s directions. It is necessary to have an accurate gram scale for measuring 

the part A and B portions for mixing both the resin and the silicone. Smooth- On also 

carries products that mix 1:1 by volume for casual hobbyists that are sold in smaller 

quantities.  The resulting cast is bright white and takes acrylic paint without any surface 

prep. With a little light surface sanding, the resin can be bonded with most adhesives 

including white glue, hot-glue, and epoxies. The sanding also allows the surface to accept 

acrylic paint, the medium my assistant used to paint the final eyes. I used a general-

purpose clear epoxy resin to coat the eyes. I found that I needed to let it setup for an hour 

before I poured it. It would not readily adhere to the painted acrylic surface of the eye. It 

is important to use an epoxy resin that is meant specifically for surface treatment. Most 

epoxy resins meant to be used as adhesives will yellow with age. 

The silicone mold captured small details like fine textures. There are no defined 

specifications on the life of silicone molds, it is listed in the product overview available 

on the Smooth-On website that, mold life is determined by what materials are being cast 

and how the mold is stored between uses. If you are using wax or casting resins silicone 

molds can reproduce many copies without losing surface details, flexibility, or 

developing cracks and broken edges. Both Mold-Max 10 and Smooth-Cast 300 are 

available for purchase on Smooth-On’s website. I have found Smooth-Cast 300 resin 

locally at Jerry’s Artarama and the University Co-op Art Store 

I did attempt to make suckers from Smooth-On’s Soma-Foama 15, lightweight 
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silicone foam. My assistant used water-based clay to sculpt the original suckers. She 

protected the surface by spraying it with two thin layers of Kryolan Crystal Clear Acrylic 

Spray, which is recommended by the manufacturer. The Crystal Clear also acts as a mold 

release agent for many types of clays. She then made a plaster mold. When casting the 

foam, I discovered that I needed to embed fabric into the base of each sucker so the 

sucker could be attached to the costume as silicone cannot be sewn or glued. This added 

1 minute for each sucker to the mold time and an additional 5 minutes to each sucker for 

final application time. The costume has 246 suckers making the total extra construction 

time 24.6 hours equaling three extra days of work. Additionally, after de-molding the 

suckers from the plaster mold, I found that Soma-Foama silicone suckers were much 

heavier than I expected them to be.  240 silicone suckers weighed close to 5 lbs. as 

opposed to my final method, which weighed only 1 lb. Weight is a concern because it is 

harder for the performer to move and also the weight affects the movement of the 

tentacles making them less flexible and less realistic looking.  

Hard (Rigid) Plastic: 
 

As introduced in the opening paragraphs of this Plastics section, the costuming 

community often uses rigid plastics like Low Temperature-Setting Thermoplastic 

Sheeting and Acrylic in various forms to create masks, armor, headpieces, crowns, and 

jewelry. I used Fosshape (brand name), a felt-like thermoplastic that begins as a cloth. It 

can be sewn together and becomes rigid when exposed to heat. I also used Wonderflex 

(brand name), an open weave cloth sheeting impregnated with a thermoplastic that 
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becomes soft and moldable when exposed to heat. These materials were used in 

constructing the headpieces. They are both lightweight (Fosshape is 9 oz. per sq.ft. and 

Wonderflex is 12oz per sq.ft.) making them ideal for creating headpieces that put 

minimal strain on neck muscles. I was not able to find local suppliers for either of these 

products. I did, however, find them online at many different websites but chose to 

purchase both of them directly from the suppliers at Wonerflexworld.com. 

 As an alternative to millinery wire (that proved to be too flexible) I used acrylic 

rod to make the Sea Dragon fronds. Besides being very low cost, acrylic rod is locally 

accessible at Home Depot (a national hardware chain store). It is quickly and easily 

shaped with a heat gun, which requires the user to work in a very well ventilated space. It 

has good rigidity and remains flexible. In this way it was ideal for creating the movement 

of the fronds. Though its strength does improve with an increase in diameter; it becomes 

less and less flexible as the diameter expands   I used it for its elegant flexibility to create 

the soft sway of the Sea Dragon fronds in water so I needed to balance the strength to 

flexibility ratio very carefully. Acrylic has good impact resistance and dimensional 

stability (Grandilli 10). However, any rod diameter less than ¼” cannot bear weight and 

should be used for small decorative applications. The higher diameter rods between 3/8” 

and ½” will not break as easily as thinner gauges, but they should not be relied upon to 

bear weight. 

I repurposed a few common plastic objects for structural purposes. Kitchen 

funnels made great structures to help support the acrylic rod. Recycled thread spools also 

helped to support the acrylic rods. All of these were hot-glued into the foam structure of 
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the Sea Dragon and provided strong structural integrity. I recommend browsing the aisles 

at local discount chain stores to come up with ideas for structural components. It helped 

me determine what I could get locally and what I had to order from a website. Also 

because prices were low and the products were available locally I was able to purchase 

samples and experiment with them to see if they were viable options before I bought a 

large amount of them. 

ADHESIVES 
  

According to Sylvia Moss,  

The most popular adhesives used by modern costume shops are white glue 

(polyvinyl acetate or PVA); synthetic rubber cements, such as those used by shoe repair 

shops; and hot-melt resins, sold as web-like sheets, or as sticks to be applied with a 

special heat gun. No one adhesive is suitable for all purposes, though for every surface a 

suitable adhesive is available. (31) 

Adhesives can be used for more than adhering one surface to another. They are 

often used as treatments to change the surface texture of various materials. White glue 

can give a glossy surface finish to any material it would readily adhere to.  Hot-melt 

resins similarly can be used to add surface texture. Adhesive can be very toxic as “their 

inherent solvents and resins discharge vapors and liquids that can cause harm to both 

workers and the environment.” (31) I was certain to use only non-toxic adhesives inside 

the body of the walkaround. Any toxic adhesives were used outside and allowed to off-
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gas for several hours before being reintroduced to unventilated areas.  

Hot-Melt Resins (Hot-glue): 
 

Hans C. Paulsen, working for United Shoe Machinery Corporation, was granted 

this patent for the Portable Thermoplastic Cement Dispenser in 1965 and is argued to be 

the earliest iteration of the hot-glue gun using sticks. Since then it has made a 

comfortable home in costume, scenic and prop shops. Hot-glue guns and sticks are 

available almost at all craft stores with a pack of 50 sticks starting at around $7. 

According to Moss, hot-melt glue can seriously burn the skin and that overheating or 

burning these glues can release highly toxic fumes.   

Costumers regularly use it to create jewelry bases to hold ornaments like acrylic 

jewels. It is used to add texture to fabrics to replicate embroidery or braids and to non-

fabric accessories, like jewels on crown. Hot-glue can also be cast in plaster molds to 

create small decorations.  

I found Hot-glue to be invaluable for creating my VLDPE tail skeleton. When I 

set the glue gun to low-temperature the glue was able to lightly melt into the VLPDE and 

create a very strong bond.  It also created strong permanent bonds on nylon fabric 

allowing me to quickly glue all the suckers onto the base costume. It also worked well for 

adhering very fine diameter acrylic rods together.  It bonded better and faster than the 

highly toxic acrylic weld solvent that was suggested by experts.  
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Hot melt-glue did become my main adhesive but it also has a few drawbacks. It 

burns the skin very easily. It can also create a hazardous work environment if you do not 

make a dedicated clean area just for hot-glue use. Overall it was incredibly important to 

my process and sped up the process. 

Spray Adhesives LED Strip Lights: 
 

Spray adhesives are indispensable for Polyurethane foams. 3M makes spray foam 

specifically for PU foams called Foam Fast 74. This spray adhesive has the added benefit 

of spraying upside down, which can be helpful when maneuvering large foam pieces. 

3M’s Super 77 also bonds many other materials and is a great general-purpose crafting 

spray. Though spray adhesives can be messy, 3M nozzles can be adjusted to narrow the 

spray surface. They are available at hardware stores and most craft stores.  The specially 

designed nozzle can be adjusted to spray a thin neat line of glue good for applying to the 

edges of narrow sheet foam. It has a setting for a wide ribbon application that can be used 

for covering large areas with a thin layer to create larger blocks of foam for carving tails 

or headpieces.  

Polyvinyl Acetate PVA/PVAc (white glue): 
 

A popular adhesive in costume shops, white glue is used as a general purpose 

adhesive for fabric, leather, paper and plastics. It is commonly used as a surface treatment 

for protection and or decoration. It also works as a fabric sizer and texturizer. It can add 
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strength to masks and accessories. It is used in Papier-mâché and découpage because it 

can be cut with water to fully impregnate the dipped fibers. It also acts as a built in 

protectant for the paper or fabric. For these reasons white glue can be an ideal adhesive to 

use in the final stages of walkaround construction. It can be used for skin textures and to 

create decorative elements. Are you distinguishing the flexible from the non-flexible 

variety here? 

 I would not, however, depend on white glue for structural elements as it can 

begin to break down over time. I used it to attach the silk fabric to the acrylic rods. The 

silk is yellow so color variation over time was not a concern as white glue tends to yellow 

with age. Also there are no weight or structural integrity issues in this application, so 

white glue was an ideal adhesive in this circumstance. 

FABRICS 
 

Synthetic fabrics are particularly useful to costumers because they tend to be 

stronger that natural fiber fabrics and resist wear and tear. Often they are treated to resist 

wrinkling which reduces their need for wardrobe preparation and maintenance. Also 

stretch fabrics (commonly made of synthetic materials) are widely used by costumers for 

dancewear and costumes requiring a wide range of movement.  I am particularly fond of 

Nylon Spandex as it is strong, stretchy, washable, easy to dye, easy to find locally, and 

very economical. In the following sections I focus on durability, weight and versatility. I 

was particularly concerned with weight and looked for fabrics that I could layer easily 

without inhibiting the performer’s movement. 
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Nylon Athletic Mesh (Piggy Net) 
 

Athletic mesh comes in different weights and fiber content. I had to order several 

samples and dye-test them to make sure they performed the way I needed. I also needed a 

mesh with large enough holes to allow for airflow. This type of mesh is excellent for 

creating tailored foundation bodysuits. It is also what I used to create cases for the 

reticulated foam. I layered the foam between two pieces of mesh and zigzag stitched 

around the outside edge of the foam catching all the layers. This technique re-enforces 

the stitching so the foam will not rip along the seam lines. 

Athletic mesh is easily found online. Again, ordering samples is an important part 

of the process and I cannot stress enough how much money I have wasted by trying to 

skip this step.  

Nylon Spandex (Milliskin) 
 

Fabrics containing Spandex are very easy to work with and ensure a comfortable 

fit for the performer. Milliskin is typically 80% nylon and 20% Spandex. Milliskin dyes 

very well with Aljo dyes and other dyes formulated specifically for nylon. It has extreme 

elasticity and stretch on every grain. The elasticity makes it ideal for sculpting around 

large form with angles and protrusions. It requires less seaming than woven fabrics. I 

usually bulk order white milliskin and dye the yardage I need for each project. 

Not all milliskin are of a similar quality and the weights can differ drastically 
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between manufacturers. Heavier milliskin is good for finished “skins” as they are less 

see-through than lighter weights. To determine the weight ask your vendor if they know 

the ounces per square yard. This is a standard unit of measurement for weighing fabric 

and is a good indication of the thickness as well. A good weight is 10-12 oz. 

Nylon Novelty Knits 
 

Nylon is a versatile fiber. It comes in almost any weight and is quite strong. I have 

found many knits that have interesting surface textures that mimic that of sea creatures. 

These knits re called “bubble” knits and are found under the name “novelty” knit. Elastic 

threads are used to gather the fabric dimensionally. This provides a small amount of 

stretch to the fabric making it easier to drape around the skeletal layer.  

Silk 
 

Long pieces of dyed silk have often been used as a theatrical device to create the 

rippling water effects of rivers and other watery surfaces.  The reason this type of fabric 

has been so effective in created these effects is its inherent natural ability to softly catch 

the air and its affinity to readily accept paints and dyes.   

Silk habotai is an almost weightless fabric that floats through the air easily.  When 

painted and dyed to the correct colors it can create the illusion of underwater movement. 

Its natural translucence and near weightlessness made it a perfect choice to create the 
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diaphanous quality of the delicate Sea Dragon fronds. Many sea creatures have 

translucent membranes covering parts of their bodies and fins. Silk can replicate this 

membrane easily.  

LIGHTS 
 

Even after researching and experimentation my understanding of lighting and 

general electronics remains rudimentary. Thankfully there are countless web-based 

tutorials on the subject of LEDs (light emitting diodes), which require only the ability to 

follow simple instructions. I chose to keep my integration of light as simple as possible. 

This involved finding a sturdy light source that could be bent and sewn without breaking. 

LED Strip Lights 
 

Led strip lights come in two major types: 5050 and 3523 surface mounted device 

(SMD) LEDs. 5050 and 3528 refer to the size of the LEDs on the strip. 5050 has larger 

LEDS that are three times brighter than 3528 LEDs. They are spread out over a great 

distance so they tend to have defined points of light. 

I chose to work with 3528 SMD LED strip lights because they operate at a cooler 

temperature. They are closer together creating a more continuous looking line of light 

(important for creating rings and stripes). Also LEDs are very bright and 3528 gave me 

plenty of illumination even in a brightly lit room. They can also be powered from a single 
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large battery pack, which is essential for a performance costume. Wires to outside power 

sources can be a serious hazard to performers. 

Strip lights come in many colors and if you can order very inexpensively from 

China. It is available in the USA from retailers of LED light components. 

Strip lights come in a waterproof option; this can protect it from spot cleaning and 

sweat. It does add considerable weight to the costume but overall it adds strength to the 

tape base and protection for the LED which helps prolong their life. 

Strip lights also come in RGB options that can be remotely controlled to change 

color at the press of a button. I chose to forgo this option, as the RGB chip is not installed 

in every light. Only every third light would illuminate when creating a single color in turn 

breaking up the continuous line of light.  

I evaluated other common options and found that electroluminescent wire was 

both expensive and ineffective at competing with ambient light. They work best in 

complete darkness. This was not an option for my project because of display location. 

Hand fabricated lighting components required time, money and knowledge I do not have. 

Lithium Ion (Li-ion) Batteries  
 

Large LI batteries are available from electronics suppliers. They are moderately 

priced but are rechargeable. My tests revealed that a single fully charged 12V 6800mAh 

Li- ion battery powered 40 meters of 3528 SMD LED strip light for 7 minutes. 
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Chapter 3: Conclusion 

 

 As a visual and tactile learner, I experience my surroundings most richly through my 

sense of sight and touch. It is my intention to invite the audience to experience their 

world in a similar way by exciting their imagination with visually rich costuming. As a 

theatre artist I find myself drawn to costume technology because it honors and develops 

these senses in a wholly gratifying way. Developing my skills as a “walkaround” maker 

allowed me to take on increasingly complicated tasks and discover the mysteries of the 

natural world through craft.  

The complicated tasks at hand were to make costumes that look and move like an 

Octopus and a Sea Dragon. This thesis was the beginning of a much larger project that I 

plan to develop with an emphasis on educating the public on environmental issues.   

 What resulted is a basic map for my peers and me. It is the skeletal pathway of my 

process that can be visually investigated and referenced without my presence. In this way 

it can be shared with any person at any distance. Sharing knowledge is the foundation of 

any craft and it is my personal mission to make any information available. 

 In the future I hope to expand on the topic and incorporate audience feedback. 

Feedback revealed a desire on the part of the audience to interact with the costumes in a 

live setting. This opportunity will take place during the next phase of this continuing 

project. The costumes will be featured as part of an interactive live show in which the 

audience will be invited into a manufactured environment. The environment will use 

textiles to model a coral reef and the creatures will be players in an audience driven 
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narrative. The audience will see how the creatures interact with their natural environment 

and begin to understand the symbiotic relationship between the reef and its inhabitants. 

 My research in the area of walkarounds in education revealed that this future show 

has the potential to deliver a powerful message of environmentalism and conservation, 

two of my main political motivations. 
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