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CORAL REEFS IN THE GULF OF MEXICO: STRENGTHENING PROTECTION 
POLICIES

Christine Bowden

New College of Florida, 2010

ABSTRACT

This thesis delves into coral reef protection policies as they exist today in the Gulf 

of Mexico, and how they can be improved in the future using existing and new 

legislation.  My research describes the stressors, both anthropogenic and natural, that are 

affecting the health of the Gulf reef ecosystems, and goes into depth about the effects of 

each stressor and its causes.  This thesis then goes into detail about the effectiveness of 

Marine Protected Areas, including several examples both on a global scale and more 

locally, in the Florida Reef Tract.  Many of the coral reef ecosystems in the Gulf would 

benefit from more protection, and chapter three delves into the different legislative tools 

that could be used to accomplish this goal, including those specifically created to protect 

marine resources and those that could be applied towards coral reef protection.  One of 

the most unique and potentially useful protection policies that could be used to protect the 

Gulf's corals is the Antiquities Act, which is detailed in chapter four, including its 

legislative history, presidential uses, and existing marine national monuments.  The fifth 

chapter of this thesis goes into detail about  the Islands in the Stream proposal, detailing 
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its goals and potential benefits to the Gulf corals.  It will also detail the shortcomings of 

the Islands in the Stream proposal and suggest policy tools to best associate with it.. 

Finally, Coastal and Marine Spatial is discussed, explaining how it would be the ideal 

policy framework for protecting the coral reef ecosystems in the Gulf of Mexico.  My 

research is drawn from a variety of sources, including draft proceedings from the Marine 

Policy Institute and a variety of information from the National Oceanographic and 

Atmospheric Administration.  

Frank Alcock
Division of Environmental Studies
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Chapter 1: Introduction
Coral  reef  ecosystems are  one  of  the  world's  most  biologically  diverse  areas, 

nurturing  many  species  of  coral,  invertebrates,  and  fish.   Like  any  other  valuable 

environmental area, corals need protection policies to ensure their ongoing conservation. 

In the Gulf of Mexico, many coral reef sites are valuable to local tourist and fishing 

industries, for they thrive on the coral's beauty and rich fish populations.  However, many 

of  the  Gulf's  reefs  have  shown  declines  in  health  due  to  natural  stressors,  such  as 

increasing ocean temperature and sedimentation,  and anthropogenic stressors,  such as 

damage by fishing gear and overfishing the reefs.  Many of the anthropogenic stressors 

placed on the reefs can be  avoided with the proper enforcement of many of the Gulf's 

reef protection policies.  However, many of the Gulf's protection policies are inefficient 

and/or ineffective and usually vary between each separate reef site.  

Coral reef environments exist throughout the Gulf of Mexico, spanning from the 
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Florida Keys to the Dry Tortugas in south Florida, roughly 70 miles west of Key West, 1 

extending to off the coast of Galveston, TX, where the Flower Garden Banks National 

Marine Sanctuary (FGBNMS) is located.2  Well over 6,000 coral reefs span this area, 

creating  an  ideal  environment  for  thousands  of  fish  species  and other  reef-dwellers.3 

Corals provide many benefits to the local economies and environments; for instance, they 

help to break up the oncoming waves before they hit the shore, reducing erosion.4  For 

Florida's economy and that of the other states bordering the Gulf of Mexico, “the coral 

reefs provide the basis for the two most important, yet conflicting regional industries: 

fishing and tourism.”5  Many of the reef fishes are prime targets for fishermen, and the 

corals themselves attract tourists from all over the world. Because of increased demand 

on the reef ecosystems due to these industries, among others, reef health has been an 

issue of increasing concern to scientists, policy-makers, business owners, and the local 

citizens.

Gulf  corals  as  a  whole  are  relatively healthy,  but  each  reef  site  differs  in  its 

location and potential  stressors. For example,  the Florida Keys corals  have showed a 

steady decline since the 15th century, plagued by extractive activities that cause damage 

and general habitat degradation.6  Among extractive stressors that may contribute to the 

coral's decline are the following: “1) loss of top predators (e.g. monk seals); 2) loss of 

1 Florida Department of Environmental Protection.  “Florida's Coral Reefs” 
http://www.dep.state.fl.us/COASTAL/habitats/coral.htm (Accessed October 14, 2009)

2  NOAA.  “Flower Garden Banks National Marine Sanctuary”  http://flowergarden.noaa.gov/ (accessed 
October 14, 2009)

3 Florida Department of Environmental Protection
4 Bhat, Mahadev G.  “Application of non-market valuation to the Florida Keys marine reserve 

management” Journal of Environmental Management 67 (2003) 315-325
5 Bhat, Mahadev G, 315
6 Wilkonson, Clive.  “Status of the Coral Reefs of the World:  2008”  Global Coral Reef Monitoring 

Network (2008) 227
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spawning aggregations and reductions in the abundance of large groupers and snappers; 

3) loss of habitat structure including mangroves, corals and seagrass beds; 4) reductions 

in conch, lobsters and urchin populations; and 5) loss of ecosystem services provided by 

the  aforementioned  flora  and  fauna,  including  those  provided  by  the  once  heavily 

exploited  sponge  fishery.”7  The  FGBNMS has  demonstrated  overall  good  health  in 

comparison with other reefs, showing how each reef ecosystem can differ in terms of 

health, both worldwide and elsewhere in the Gulf.8  The FGBNMS reefs display high 

coral covers on each of their banks and sites, ranging from between 49.6% and 64.1% 

total coral cover.9 Though much of its health may be due to its isolation, the FGBNMS 

remains healthy, while those reefs situated closer to human activities often have less coral 

cover and are generally less healthy, for more stress is being placed on the system.

Implementation of existing policies in the Gulf has led to the establishment of a 

patchwork of Marine Protected Areas (MPAs) that have been put into place through a 

variety of government acts, agreements, and organizations.  In many cases, these MPAs 

have proven effective in protecting the coral ecosystems, but several reef sites, notably 

those  that  are  farther  from the  shore,  often  lack  efficient  enforcement  of  the  MPAs 

regulations.  In this thesis, I will examine the stressors placed on the Gulf's reefs, both 

from  natural  and  purely  anthropogenic  sources,  and  whether  MPAs  are  effective  in 

helping alleviate these stressors  I will then analyze the existing policies in the Gulf of 

Mexico and their effectiveness, and recommend alternate policies that have the potential 

for greater, more effective protection.  First, the  Antiquities Act of 1906 could provide 

7 Ibid.
8 Ibid.  228
9 Wilkinson, Clive.  228
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protection  in  situations  where  rapid  action  is  needed.  Even  though  it  has  been  used 

extensively in the past to protect historical and archeological sites, it is only in  more 

recent years that the Act has been used for environmental conservation.  In many cases, 

the  designations  made  under  the  Antiquities  Act  have  angered  those  affected  by the 

newly-created  preservation  area.   A thorough  process  allowing  public  input  is  not 

required  when  creating  a  monument  designation  under  the  Antiquities  Act.   Several 

judicial  cases  have  arisen  because  of  this  controversy,  but  none  to  date  have  been 

successful in overturning a designation.  Though currently not being used in the Gulf of 

Mexico, the Antiquities Act has provided protection to marine areas elsewhere in the U.S. 

and would be an effective coral preservation tool if used in the Gulf of Mexico.

Many other policies exist that, though not intended originally for marine resource 

protection,  could  prove  a  valuable  conservation  tool  in  the  Gulf  –  these  include  the 

National Park System and the Wildlife Refuge System.  Though primarily for land-based 

protection, each of these policy tools could be used for protecting the Gulf's coral reef 

ecosystems.   However,  several  marine-based  policies  already  exist  or  could  be 

implemented  more  readily.   These  include  the  Federal  Submerged  Lands  Act,  the 

National Marine Sanctuaries Act,  the Outer Continental  Shelf  Lands Act,  the Coastal 

Zone Management Act, and the United Nations Convention on the Law of the Sea.  Each 

of  these,  both  alone  and  working  with  other  policy  tools,  present  the  potential  for 

valuable conservation in the Gulf.   The Islands in the Stream proposal, drafted by the 

National Oceanographic and Atmospheric Association (NOAA),  could prove the most 

effective and efficient tool for coral reef protection in the Gulf of Mexico. This proposal 
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would seek to create an interconnected network of protection and enforcement among all 

of the Gulf's reef sites, a valuable tool to streamline existing efforts into a united front for 

coral protection.  If passed, the Islands in the Stream proposal has the potential to create 

an  international  network  of  environmental  protection  for  coral  reef  ecosystems 

throughout the Gulf and could further conservation in the Gulf by showing where policy 

enforcement  is  lacking.   Overall,  the  Gulf  of  Mexico's  coral  reef  ecosystems  would 

benefit heavily from increased protection, and the Islands in the Stream proposal would 

be an efficient, effective way to accomplish this goal.

In chapter two of this thesis, I will present an overview of the stressors placed on 

coral reef ecosystems worldwide and in the Gulf of Mexico, in particular emphasizing 

both those with natural sources and those directly linked to anthropogenic activities.  I 

will  then  discuss  the  effectiveness  of  MPAs in  protecting  coral  reefs,  noting  several 

examples from throughout the world, then focusing on those applicable to the Gulf of 

Mexico corals.   Chapter  three will  cover  the legislative tools  available  for  coral  reef 

protection, differentiating between those that were intended for marine use and those that 

could be applicable to marine resource protection.  Chapter four will cover the Antiquities 

Act, delving into its extensive history and original intent, and moving forward to detail a 

history of its use.  Emphasis is placed on president Clinton's uses of the Antiquities Act, 

for he was the first to interpret the Antiquities Act such that it could be applied to marine 

environments  on  a  widespread  scale.   Using  the  Antiquities  Act  to  protect  marine 

environments, along with its other uses, has caused much controversy in the past that has 

led to several court cases.  Though none of the judicial action has been successful, much 
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controversy continues to surround the use of the Antiquities Act, as it allows the president 

to bypass Congress and public processes to create national monuments; this often angers 

those who the designation would affect, as they feel their opinions have not been heard. 

Chapter five describes each of the coral reef sites in the Gulf and how they all function as 

a  connected system, linked through the Loop Current.   In this  chapter,  I  analyze the 

existing protections for Gulf corals and their effectiveness, and delve into the Islands in 

the Stream proposal,  comparing its  use with the Antiquities Act,  the National Marine 

Sanctuaries Act, and Coastal and Marine Spatial Planning to determine whether these 

policies could be used in conjunction to create more widespread protected areas.

6



Chapter 2: Coral Reef Stressors

2.1 Overview
Many stressors have been placed on coral reef ecosystems globally and in the 

Gulf of Mexico; these can either have anthropogenic or natural origins that greatly affect 

the  health  and  vitality  of  the  organisms  present  on  the  reef,  along  with  the  corals 

themselves.   In  this  chapter,  it  is  important  to  note  that  though  many  stressors  are 

considered 'natural', they are often affected by humans; that is, these stressors would still 

occur if humans did not exist, but they are often exacerbated by anthropogenic activities. 

In altering the landscape and the climate of the Earth, humans have altered or worsened 

the effects of the natural stressors on the reef organisms.  These 'natural' coral stressors 

include, but are not limited to:

• changes in salinity

• sedimentation

• nutrification

• increases in ocean temperature

• acidification

Though the natural stressors are damaging, many of those directly due to anthropogenic 

sources  have  a  more severe  impact  on the  health  of  the  corals.   These  stressors  can 

include, but are not limited to:

• overfishing

• improper fishing gear & practices
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• industrial activities

• introducing foreign toxins

Throughout the past few decades, many of these stressors have become more prevalent 

throughout the Gulf of Mexico, including coral bleaching and physical damage to the 

corals through anthropogenic activities, creating a situation where remedial action has 

become imperative.  We will  be  unable  to  develop  thorough  and  effective  protection 

policies, however, until it is understood exactly how each of these stressors affects the 

coral reefs.

2.2 Natural Stressors

Salinity
Changes in the salinity of the waters surrounding a reef can have profound effects 

on the health of the corals and the other organisms present.  Because corals thrive with a 

relatively  stable  environment,  changes  to  the  salinity  of  the  water  present  in  a  reef 

ecosystem can affect the corals' basic functions adversely.  Scientists have found that in 

most cases, coral reef ecosystems remain healthy with salinity levels between 25-40, with 

coral damage and mortality above or below those levels.10  Even if the salinity levels are 

not  lethal,  damage  to  the  corals  can  include  “expulsion  of  zooxanthellae  (hence, 

'bleaching') and altered metabolic rates,”11 among other problems.  For example, for the 

Floridian coral Sderastrea siderea, increasing the salinity as little as 10%, from 32% to 

42%, causes a noticeable reduction in photosynthesis of the coral, but does not affect 

10 Smith, S. V., and R. W. Buddemeier.  “Global Change and Coral Reef Ecosystems” Annual Review of  
Ecology and Systematics Vol. 23 (1992) pg. 104

11 Ibid.
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respiration12.  However,  after  6 days  of exposure at  salinity levels greater than a 10% 

increase cause a significant decline in both respiration and photosynthesis of S. siderea.13 

This species is not alone in reacting adversely to salinity increases off Florida's coastline - 

Montastrea annularis has also displayed sensitivity to increasing salinity levels.  Though 

the testing done with  M. annularis was only during a short time frame, as none of the 

tests  exceeded  12  hours,  significant  coral  mortality  was  recorded  for  this  species  at 

salinity levels at or exceeding 43%.14   Siderastrea radians, a dominant species of coral in 

Biscane Bay,  Fl,  has also been subject to salinity changes.   Studies have shown that 

exposure  to  salinity  levels  other  than  ideal  for  S.  radians  have  caused a  decline  in 

photosynthesis and respiration, similar to S. siderea.15  Interestingly, studies have shown 

that “negative impacts on coral photosynthetic rates were more severe under low salinity 

(15 psu) than under high salinity (45 psu).  In contrast,  photosynthetic recovery took 

longer for corals exposed to higher salinity.”16  Because many of the corals off Florida's 

coastline are  subject to changes in  salinity,  it  is  imperative that scientists  are  able  to 

gather information on a given coral's reaction to salinity variations and apply the data 

properly.

Florida  Bay,  located  at  the  southernmost  tip  of  the  state,  feeds  water  almost 

directly into the Florida Keys from the Everglades National Park.  The water that flows 

12 Porter, James W, Sarah K. Lewis, and Karen G. Porter.  “The Effect of Multiple Stressors on the Florida 
Keys Coral Reef Ecosystem:  A Landscape Hypothesis and a physiological Test” Limnology and 
Oceanography, Vol. 44, No. 3, Part 2:  The Effects of Multiple Stressors on Freshwater and Marine 
Ecosystems (May 1999) pg. 941

13 Ibid.
14 Ibid.  942
15 Lirman, Diego and Derek Manzello.  “Patterns of resistance and resilience of the stress-tolerant coral 

Siderastrea radians (Pallas) to sub-optimal salinity and sediment burial” Journal of Experimental  
Marine Biology and Ecology Vol 369 (2009) pg. 75-76

16 Ibid., 76
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out to the reefs has been shown to be hypersaline and cold in the winter, and this water  

comes into contact with the corals and causes much of the damage mentioned previously. 

Documented  cases  of  this  hypersalinity  stretch  back to  1990,  1991,  1992,  and 1997, 

among others.  These hypersaline events are characterized by “turbid, nutrient-rich bay 

water” that lowers the levels of oxygen and light present on the reef.17  Thus, changes in 

salinity of the water surrounding the coral reefs is not only a direct stressor, but indirectly 

causes other potential damage as well.  Both hypersaline events and salinity depressions 

are damaging to the corals, and Florida Bay provides the potential for both scenarios.  As 

noted by Smith and Buddemeier, “local reef areas adjacent to large or 'flashy' drainage 

basins will be vulnerable to increased flow that will chronically or episodically depress 

salinity to well below currently observed levels.  Such occurrences will have potential 

dramatic local impacts on corals and other reef organisms.”18  Recent hypersaline events 

in Florida Bay have several sources, one of which is the destruction of the Everglades.19 

Wetlands such as the Everglades help to filter many of the toxins and chemicals out of the 

water that ends up in Florida Bay.  As development projects reduce the natural boundaries 

of the Everglades, the water does not get filtered to the extent it once was, allowing for 

increases in salinity, among other coral stressors being released into Florida Bay.  The 

development  of the Everglades can be correlated with the changes to the coral reefs 

present off the coast of Florida that were present in the beginning of the 20th century.20

17 Porter, James W et al.  946
18 Smith, S.V. and R. W. Buddemeier, 105
19 Craig, Robin Rundis.  “Acropora spp.:  Water Flow, Water Quality, and Threatened Florida Corals” 

Natural Resources & Environment Vol. 22 no. 2 (2007) pg, 8-12
20 Ibid. 10
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Sedimentation
Sedimentation,  another  natural  source  of  stress,  has  also  greatly  affected  the 

health of the reef ecosystems in many ways.  The introduction of more material onto the 

reefs, whether it be suddenly or more gradually, can negatively affect the health of the 

entire ecosystem.  For example, as noted by Smith and Buddemeier, “rapid sedimentation 

can smother corals and other sedentary reef organisms; slower but significant rates of 

sedimentation  as  well  as  high  rates  of  sediment  resuspension  are  known  to  cause 

reductions in coral growth rates.”21  As sessile organisms, corals are unable to escape or 

move  away  from a  rapid  sedimentation  event,  which  would  cover  or  bury  the  reef 

organisms  and  the  corals.   With  an  increase  of  sediment  covering  the  corals,  many 

photosynthetic processes would be slowed, if not halted. The presence of the sediment 

would hamper further coral growth, as the organisms would not be able to expand beyond 

the  layer  of  material  and  feeding  would  become  increasingly  difficult  for  the  same 

reason.   In  a  2009  experiment  by  Lirman  and  Manzello,  the  reaction  of  corals  to 

sedimentation burial were measured.  They found that “tissue paling was observed for all 

colonies buried regardless of burial time.  No significant impacts on photosynthesis or 

respiration were documented after burial periods of 1 and 2 h.  However, when the burial 

period  increased  to  4  and  24  h,  significant  declines  in  photosynthesis  were 

documented.”22 In their experiment, where they focused on S. radians, many of the coral 

individuals recovered their photosynthetic capabilities after 48 hours following a 24 hour 

burial, and they recovered fully in one week after a 48 hour burial.23  

21 Smith, S.V. and R. W. Buddemeier, 104
22 Lirman, Diego and Derek Manzello, 75
23 Ibid.
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Luckily,  corals  do  have  the  ability  to  clear  sedimentation  from the  reefs,  but 

several factors play into their effectiveness in doing so.    The type, form, and structure of 

the specific corals as well as the size of the individual sediment grains each affect the 

ability for the corals to rid themselves of the sedimentation.24  This, however, creates a 

situation where the overall structure of the community as a whole has the potential to be 

altered with the introduction or change of sediments.25  Though sedimentation in general 

can be considered a natural coral reef stressor, it is often accompanied or made worse by 

the actions of the human populations living nearby.  Sedimentation can increase with 

development,  for as the native ecosystems on land are destroyed, it  creates an easier 

pathway for materials to runoff and make their way into the waterways.  These runoffs 

can  create  more  particulate  matter  in  the oceans,  allowing for  a  greater  potential  for 

sedimentation.  

Nutrification
Runoff into the waterways can also carry materials to the coral reef ecosystems 

that can cause excess nutrification – the presence of large amounts of nutrients in the 

waters surrounding the corals.  Nutrification can occur by either natural or anthropogenic 

sources,  but  even  those  existing  through  natural  sources  are  often  made  worse  by 

humans.   For  instance,  in  a  study carried  out  by Smith  et  al,  researchers  found that 

although the waters surrounding coral reefs were thought to be oligotrophic, “the waters 

surrounding some reefs are markedly more dynamic where upwelling events,  internal 

tides, and tidal bores may periodically deliver pulses of cool, nutrient-rich water into the 

24 Smith, S.V. and R. W. Buddemeier, 104
25 Ibid.

12



reef environment.”26 These tidal bores have the potential to carry nutrients from close to 

the shoreline, where human activity  may have polluted the water with toxins or runoff, 

and carry these contaminants back to the reefs.  Controversially, according to Smith et al, 

anthropogenic  sources  are  not  the  main  concern  for  nutrient  enrichment  in  the  reef 

ecosystems,  for  there  might  be  “a  mesoscale  oceanographic  gyre  system that  could 

potentially deliver up to 40 times the amount of nutrient to the Florida Keys than from all  

anthropogenic  sources  combined”  and  they  “estimated  that  inputs  of  nitrogen  and 

phosphorous from internal tidal bores to the Florida Keys were indeed much higher than 

estimates  of  inputs  from  waste  and  storm-water  runoff.”27  The  viewpoint  of  these 

authors, however, is one not shared by or common in much of the scientific community in 

the belief that humans are not the main cause of nutrification.  

Many of the nutrients that come into contact and potentially damage the coral reef 

ecosystems are both inorganic and organic compounds and include forms of nitrogen and 

phosphorous in the forms of nitrates, ammonium, and certain phosphate groups.28  Of 

these, those nutrients that are nitrogen-based have the potential to be significantly more 

damaging than the other pollutants.  Nitrogen is what allows marine algae to proliferate, 

so increases in the presence of nitrogen allows for greater algal blooms, which compete 

with the corals for sunlight, making it difficult for their zooxanthellae to produce food.29 

Many  of  these  nutrients  come  from  nearby  landmasses,  contained  in  runoff  from 
26 Smith, Jennifer E et al.  “Nutrient Growth Dynamics of Halimeda tuna on Conch Reef, Florida Keys: 

Possible Influence of Internal Tides on Nutrient Status and Physiology” Limnology and Oceanography 
Vol. 49, No. 6 (Nov 2004) pg 1924

27 Ibid. 1934
28 Szmant, Alina M.  “Nutrient Enrichment on Coral Reefs:  Is It a Major Cause of Coral Reef Decline?” 

Estuaries Vol. 25, No. 4, Part B:  Dedicated Issue:  Nutrient Over-Enrichment in Coastal Waters: 
Global Patterns of Cause and Effect (Aug 2002) pg, 744

29 Craig, Robin Rundis, 11
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anthropogenic practices such as farming and sewage.  Though humans have used filters 

to try to remove the excess nutrients from the water, these filters are more effective in 

disposing  of  phosphorous,  and  only  remove  between  30  and  50%  of  the  nitrogen 

sources.30  Nitrogen- and phosphorous-based nutrients are not alone in their destruction of 

the reef, however, as studies have shown that increased carbon dioxide in the water can 

also contribute to coral mortality.31  The carbon increase in the reef ecosystems does not 

affect  the corals  directly,  but  allows for great  propagation of bacteria  and algae,  two 

stressors that compete with the corals for light and food sources.32

It is important to distinguish between the terms nutrification and eutrophication – 

nutrification describes the increase in the flow of nutrients,  often from anthropogenic 

sources,  into  the  coastal  waters,  whereas  eutrophication  describes  a  more  complex 

process “involving organic production and accumulation and the nutritional status of a 

community.”33  Coral  reefs  subject  to  nutrification  are  most  commonly  damaged  by 

“overgrowths  by  filamentous  algae,  bryozoans,  and  barnacles,  increased  plankton-

generated  turbidity,  increased  bioerosion,  and  poor  coral  recruitment.”34  These 

ecosystems, in general, thrive best in low nutrient conditions with high herbivory level; 

that is, corals depend on the reef fish and other grazers to keep macroalgae under control. 

Similarly, with low herbivory levels and high nutrients, macroalgae begin to proliferate 

and dominate the reef.35 Essentially, 

30 Craig, Robin Rundis, 11
31 Bacchus, Sydney T.  “Knowledge of Groundwater Responses – A Critical Factor in Saving Florida's 

Threatened and Endangered Species Part I:  Marine Ecological Disturbances” Endangered Species  
Update 18.3 (May 2001)

32 Ibid.
33 Szmant, Alina M.  744
34 Smith, S.V. and R. W. Buddemeier, 105
35 Szmant, Alina M.  744
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“nutrients can affect coral reef health through direct physiological effects 
on the corals, such as reduced growth or reproduction rates, or increased 
susceptibility to bleaching or disease mortality, mainly via effects on the 
coral-zooxanthellae  symbiosis;  indirect  effects  on  coral  reef  community 
structure via stimulating growth of reef algae or promoting dominance by 
nutriphilic  algae  generally  uncommon  on  coral  reefs;  and  reducing 
carbonate  accretion  by  promoting  increased  abundance  of  filter 
feeders[...]”36  

The above passage suggests that increased nutrient levels are most damaging in that they 

give a competitive advantage to macroalgae and other organisms present on the reef. 

With any increase in nutrient levels above the norm, phytoplankton and benthic algae 

thrive and often outgrow and may completely cover the corals.37 Many of the organisms 

that prevail in the high-nutrient environments damage the structural integrity of the reef 

by boring into the calcareous substrate,  and the larvae of organisms such as sponges, 

barnacles, and ascidians, among others, can outcompete coral larvae in the substrate.38 

Subsequently, with the increased plankton and algal biomass, the turbidity of the water 

can also become a detrimental factor affecting coral health, as the particulate matter aids 

in  reef  deterioration  and  erosion.39 Nutrification,  in  general,  often  occurs  with 

sedimentation due indirectly to anthropogenic sources, for the increased sediment levels 

can carry with them increased nutrients.40  Because of these nutrients' high potential to 

seriously harm the coral reef ecosystems, those working with sources of potential nutrient 

runoff  must  have  care  to  ensure  as  little  foreign  material  makes  its  way  into  the 

waterways as possible.  

The geography and topography of the area surrounding the reef plays an important 
36 Ibid. 748-749
37 Smith, S.V. and R. W. Buddemeier, 106
38 Ibid.
39 Ibid.
40 Ibid.
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role in determining whether an area may or may not be more susceptible to nutrification. 

For instance, in areas of less turbulent waters, which would cause less circulation, more 

nutrient buildup can be expected.  Areas such as lagoons or bays that contain coral reefs, 

as well as reefs near larger, more densely populated land masses, have a greater potential 

for nutrification that would harm the corals41  It has been shown that over time, coral reef 

structure can be attributed to the topography of the area in that anthropogenic inputs such 

as nutrification and sedimentation limit reef growth in certain areas.42  For example, “high 

islands surrounded by fringing and barrier reefs usually have breaks in their reefs where 

rivers discharge into their coastal zones,” which would imply that the reefs get broken 

down from the contents carried from the river that originated on land.43 Similarly, reefs 

further away from human activity or in areas of high flow and circulation would have less 

potential for damage due to excessive nutrients, as the harmful substances would not be 

in the area for a long enough period to cause any damage.  

In  the  Gulf  of  Mexico  and  Florida,  more  specifically,  nutrification  presents  a 

significant threat to the health and stability of the coral reefs, as the reefs are in areas that 

do not have high enough circulation to flush the nutrient overload away from the corals. 

Scientists have documented many cases of coral damage and mortality in the past few 

decades, and many times have linked the harm back to nutrient runoff from a nearby 

landmass or human activity.  For example, when the Florida Everglades restoration began 

between 1996 and 1998, water and nutrient flow increased into Florida Bay and over the 

coral reefs.  Because of this, “38 percent of living coral in the Keys died off, a problem... 

41 Szmant, Alina M.  747
42 Ibid. 746
43 Ibid.
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credited to  'nitrogen overloading.'   Other pollutants were clearly in the water,  but … 

nitrogen caused an explosion in algae blooms, which led to the reef's demise.”44  Later in 

1998, after this incident, corals began to recover when water flow from the Everglades 

over the corals was decreased.45   Though the potential for nutrification can be found in 

natural sources, more often it is the humans living nearby the reefs that have allowed 

excess runoff to make its way into the waterways.  

Ocean Temperatures & Bleaching
One of the main factors contributing to the decline of coral reefs worldwide and in 

the  Gulf  of  Mexico  is  increasing  ocean  temperatures,  which  often  result  in  coral 

'bleaching'.  Corals are very sensitive to changes in the surrounding water temperature, so 

any alteration, even if only by a degree or two, has the potential to harm them.46 Since as 

early  as  the  1980s,  researchers  have  noticed  “episodes  of  coral  reef  bleaching  and 

mortality,  due  primarily  to  climate-induced  global  warming,  have  occurred  almost 

annually in one or more of the world's tropical or subtropical seas.”47 Because of climate 

change and its global consequences, even pristine coral reefs in areas with little to no 

eutrophication or human activity have been affected by coral bleaching.48

Coral bleaching was first observed in the Dry Tortugas by L.R. Cary in 1911 after 

several days of calm seas and hot weather. Because corals live within the photic zone in 

44 Craig, Robin Rundis, 11
45 Ibid.
46 Graham, Nicholas A. J. et al.  “Dynamic Fragility of Oceanic Coral Reef Ecosystems” Proceedings of  

the National Academy of Sciences of the United States of America Vol. 103, No. 22 (May 30, 2006) pg. 
8425

47 Baker, Andrew C, Peter W. Glynn, and Bernhard Riegl.  “Climate change an coral reef bleaching:  An 
ecological assessment of long-term impacts, recovery trends and future outlook” Estuarine, Coastal  
and Shelf Science 80 (2008)

48 Szmant, Alina M.  748
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shallow water and often exist near their  upper thermal tolerance limit,  scientists have 

attributed bleaching to unusually warm water temperatures, though bleaching from low 

temperatures has occurred.49  Coral bleaching occurs when “accumulated oxidative stress 

on  the  thylakoid  membranes  of  symbiont  chloroplasts  as  a  result  of  damage  to 

Photosystem  II.   This  damage  results  in  the  degradation  and  eventual  expulsion  of 

symbionts from host tissue, although the exact cellular processes involved in symbiont 

release are still  unclear.”50  Researchers have studied coral bleaching events and have 

determined that temperatures above the norm for the corals were the main cause, and 

with the increased frequency of high temperature events, coral bleaching has become a 

worldwide  phenomenon.51  Almost  every  instance  of  coral  bleaching  recorded  has 

indicated high temperature as the main driver, and scientists believe that shallow-water, 

high light corals get pushed beyond their thermal threshold, resulting in expulsion of their 

symbionts and, thus, bleaching.52 Also,  weather  events  that  cause  ocean  warming, 

such as El Nino, can adversely affect the corals; in 1998 an El Nino event in the Indian 

Ocean caused 75-99% loss of live coral due to bleaching.53  In Florida and the Gulf of 

Mexico  specifically,  researchers  have  worked to  determine  whether  the  cause  of  the 

bleaching was short-term temperature stress,  total  temperature stress over a period of 

time, or varying temperatures that caused the most damage on corals; their results showed 

that “maximum monthly SST, and the number of days spent above a threshold of 30.5ºC, 

were  the  most  significant  conditions.”54   Corals  tend  to  bleach  when  subject  to 
49 Baker, Andrew C et al.  438
50 Ibid.
51 Ibid., 439
52 Ibid.
53 Graham, Nicholas A. J. et al. 8425
54 Baker, Andrew C et al. 440
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temperatures 3-4º above the normal maximum for 1-2 days, or to temperatures 1-2º above 

the normal maximum for multiple weeks.55 Smith and Buddemeier also note that coral 

mortality exceeds 90% for temperatures over 4º above the maximum for times as short as 

several hours, whereas less than 2º temperature increase over the norm will allow for 

quick recovery in most cases.56

Coral damage due to increased water temperature and bleaching is quite common, 

though  it  is  also  common  for  bleached  corals  to  recover  and  survive  after  a  high 

temperature bleaching event.  During these periods of thermally-induced stress, however, 

corals typically experience a decline or halt of tissue and skeletal growth, as well as a 

reduction in concentrations of lipids, proteins, and carbohydrates.57  Also during times of 

increased water temperature stress, coral diseases have the potential to proliferate, for as 

corals  are  thermally  stressed,  bacteria  can  increase  in  strength  and  resistance  to 

antibodies.58  In the Gulf of Mexico, scientists have shown that along with an interruption 

or  cease  of  reproduction,  corals  “showed  developmental  aberrations  during 

embryogenesis.59 Corals  in the Gulf of Mexico and off the Florida coast,  such as  M. 

annularis,  are  very susceptible  to  increased temperatures;  for  example,  M. annularis, 

shows reduced respiration and photosynthesis, as well as bleaching and induction of heat 

shock proteins with the exposure to raised temperatures.60

Coral size and morphology play a large role in the severity of a thermally-induced 

bleaching event.  Though the actual bleaching on the coral is typically patchy, it may 

55 Smith, S.V. and R. W. Buddemeier, 100
56 Ibid.
57 Baker, Andrew C et al, 444
58 Ibid., 445
59 Ibid.
60 Porter, James W et al.  941
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affect entire colonies or just appear in certain areas, and the shape and type of the coral 

affected greatly influences the area affected.61  For example, “scleractinian corals with 

branching colony morphologies generally suffer higher rates of mortality than species 

with massive and encrusting morphologies;” the latter of which “frequently bleach during 

periods of elevated temperature, but they also often demonstrate a high rate of survival, 

and it has been hypothesized that these species provide greater mass-transfer efficiency, 

facilitating the removal of potentially damaging cellular toxins.”62  The structure of the 

entire community of corals, as opposed to the individual/colony, can change as well post-

bleaching.  There are two main changes that occur in the reef ecosystems: changes in the 

quantity of zooxanthellate corals that have survived the bleaching event, and changes in 

the relative quantity of non-coral organisms in the reef ecosystem.63  Also, changes might 

also occur in the strain or species of symbionts.  Because of these changes, the entire reef 

ecosystem can be permanently altered by a bleaching event.  

The potential for coral bleaching, though damaging to the reef ecosystems, can be 

mitigated  by  several  different  environmental  factors.   For  instance,  those  reefs  with 

greater water circulation and flushing, as well as deeper reefs further from the photic 

zone, may not be subject to as great a temperature change and thus, may not bleach.64   In 

general, lower light conditions and higher nutrients, in conjunction with location of the 

reef, all play a part in helping to mitigate effects of increased temperature.  Reef habitats  

that  are  ideal  for  resistance  to  bleaching  are  those  “near  the  thermocline,  reefs  in 

upwelling areas, coastal areas with high levels of suspended terrigenous sediment, areas 
61 Baker, Andrew C et al. 446
62 Ibid.
63 Ibid.
64 Ibid. 441
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subject  to  strong  currents,  and  shoreline  and  lagunal  reefs  that  are  shaded  by  high 

islands.”65  Reef  ecosystems that  have  experienced bleaching events  before  and have 

recovered also have a greater chance of doing the same with current thermally-induced 

bleaching events, as they've developed adaptive strategies and have acclimatized.66  

Ocean Acidification
With the increasing carbon dioxide in the atmosphere in conjunction with climate 

change, another stressor coral reef ecosystems face is ocean acidification.  On a global 

scale, over thirty percent of the carbon dioxide emitted from anthropogenic sources is 

absorbed by the oceans, which lowers the pH of the surface waters.67  More acidic waters 

can  cause  widespread  stress  on  the  coral  ecosystems,  as  they  can  “potentially 

compromise or prevent calcium carbonate accretion by organisms including reef corals, 

calcifying algae, and a diverse range of other organisms.”68  Because acidification often 

affects  the calcium uptake and skeleton strength of  reef  builders,  the framework and 

structure of the reef can often become compromised in situations of increasing carbon 

dioxide concentrations.69  Also, greater carbon dioxide uptake by the surface waters has 

the potential  to negatively affect “the relationship between corals  and their  symbiotic 

dinoflagellates and the productivity of this association.”70  Similar to increasing the ocean 

temperature, acidification can cause the stressed corals to bleach, though the processes of 

this bleaching are not currently known.  Processes likely affected by increased carbon 

65 Ibid.
66 Ibid.
67 Anthony, K.R.N et al.  “Ocean acidification causes bleaching and productivity loss in coral reef 

builders” Proceedings of the National Academy of Sciences Vol. 105 No. 45 (Nov 2008) 17442
68 Ibid.
69 Ibid.
70 Ibid.
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dioxide concentrations include the “carbon-concentrating mechanism, photorespiration, 

and […] acidosis,” and thus bleaching events could occur when acidification affects these 

mechanisms.71  Thus, in order to predict future bleaching events due to climate change, 

scientists must also factor in acidifcation in addition to thermal stress, and that many of 

the  organisms  adapted  to  increases  in  ocean  temperature  may  still  bleach  with  the 

lowered ocean pH.72

Though ocean acidification can cause stress on many reef organisms, it can also 

benefit many others – each organism handles lowered pH differently, and each specific 

organism's adaptations will dictate whether increasing ocean temperature or decreasing 

ocean pH will have a negative or positive impact.73  For example, the productivity of the 

branching coral Acropora increased with an intermediate raise in CO2, but at the highest 

level of CO2 predicted by the Intergovernmental Panel on Climate Change (IPCC), its 

productivity was negatively affected.74  The initial productivity increase may suggest that 

“rate of photosynthesis is stimulated either directly by increased CO2 supply, and/or by an 

increase in excitation pressure driven by bleaching-induced increases  in internal light 

fields” and the large drop at higher CO2 levels may suggest that the positive affect is 

outweighed  by  “the  disruption  of  photophysiological  processes.”75  However, 

productivity in  the genus  Porites displayed a differing reaction to ocean acidifcation, 

dropping an insignificant amount at the highest CO2 level predicted by the IPCC.  This 

suggests  that  ocean  acidification  affects   Acropora  more  severely  than  Porites, 

71 Ibid., 17443-17444
72 Ibid., 17443
73 Ibid., 17444
74 Ibid.  
75 Ibid.
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exemplifying the different ways acidification can affect the multitude of reef organisms.76

Though many sources of reef ecosystem stress appear to have natural sources, 

those stressors can be exacerbated by anthropogenic activity  There are many human 

activities  that  directly  affect  the  corals,  however,  such  as  overfishing  and  industrial 

activities,  that can be just  as damaging to the corals as the more natural sources, for 

humans “not only tend to alter natural disturbance regimes and introduce new stresses, 

they also  change  ecosystem dynamics  and  resilience.”77  Two of  the  most  damaging 

human activities are land-clearing,  which causes increased potential  for sedimentation 

and runoff, and fishing, which removes a large number of predators and grazers essential 

to  the  reef  ecosystems.78 Global  carbon dioxide  levels  can  also  lower  the  pH of  the 

ocean's surface waters, affecting the delicate reef ecosystems that often exist in shallow 

water.  As global temperatures and carbon dioxide levels increase with human-induced 

climate change, degradation to the coral ecosystems will continue to occur.

2.3 Direct Anthropogenic Stressors

Fishing
Overfishing  is  one  of  the  most  damaging anthropogenic  stressors  to  the  coral 

reefs.  Removal  of  reef  fish  harms the  ecosystem by reducing the  number  of  grazers 

present,  which could affect  the reef's  ability to  recover  from other  stressors or cause 

damage  in  itself.79  By losing  potential  large  predators  and  herbivores,  shifts  in  the 

76 Anthony, K.R.N et al.  17444
77 Nystrom, Magnus and Carl Folke.  “Spatial Resilience of Coral Reefs” Ecosystems Vol. 4 No. 5 (Aug 

2001) pg. 408
78 Szmant, Alina M. 761
79 Ibid.  748
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nutrient levels and water quality can occur with the increase in population of organisms 

such as algae, sea urchins, and corallivores.80 Fishermen near a coral reef will first take 

those fish that are most valuable in the market, i.e. groupers, snappers, and sharks, which 

are then followed by capturing larger omnivores as a food source and smaller fish for the 

tropical fish trade.81 By this  point,  corals and other sedentary organisms have already 

begun to decline, for the ecosystem on a coral reef is dependent on the grazers and other 

reef fish. 

Much of the physical anthropogenic damage to the Gulf's corals is done by using 

different types of fishing practices and assorted fishing gear.  One of the most destructive 

to the coral communities is bottom trawling – dragging gear and nets across the bottom 

that can cause significant physical damage to the corals.82  Bottom trawling has been 

forbidden throughout much of the Gulf because of the damage it causes, and only certain 

shrimp fisheries continue to use bottom trawling (Farfantepenaeus duorarum, Penaeus  

setiferus, P.  aztecus).83  Though there are rarely corals  present in these areas,  bottom 

trawlers present the potential for damage if the equipment is deployed incorrectly, in an 

area where corals were not known to exist, or if the equipment drifts to an adjacent coral 

community.84  Bottom trawling equipment has the potential to break or dislodge corals as 

it drags across the bottom, uprooting many of the reef-building corals, among others, as 

well as causing damage to the ecosystem as a whole.  

80 Ibid.
81 Tibbetts, John. “The State of the Oceans, Part 2:  Delving Deeper into the Sea's Bounty” Environmental  

Health Perspectives, Vol. 112, No. 8 (Jun 2004) pg. A472-A481
82 Brooke, Sandra and William W. Schroeder.  “State of Deep Coral Ecosystems in the Gulf of Mexico 

Region:  Texas to the Florida Straights” NOAA. State of Deep Coral Ecosystems in the Gulf of Mexico 
7 (2007) 289

83 Ibid.
84 Ibid.
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Another source of potential reef damage is bottom long-lines, a way of catching 

several  species  of  fish  and  sharks  in  the  Gulf,  such  as  “Epinephelus  flavolimbatus 

(yellowedge grouper), E. niveatus (snowy grouper), E. nigritus (warsaw grouper), Etelis  

oculatus (queen  snapper)   and   Lutjanus  vivanus (silk  snapper),  plus   Caulolatilus  

microps (blueline tilefish)  and Caulolatilus chrysops (goldface tilefish).”85  The bottom 

long-lines can extend up to 30km long and may have hooks or traps along their length – 

this allows for damage not only by dragging just the line over corals, but the heavier, 

larger equipment as well.86  Like bottom trawling, this equipment can topple larger corals 

and cause extensive surface damage throughout the entire reef ecosystem.  

Traps and pots for catching bottom-dwelling invertebrates also poses risks for the 

coral ecosystems in the Gulf.  Crabs and spiny lobsters are the two invertebrates most 

commonly targeted, and their gear often consists of “rectangular wire mesh traps that are 

attached in series along a weighted mainline and are recovered by hauling the mainline 

aboard the boat.”87  This method produces obvious hazards to the coral – if a line of traps 

is placed near a reef, recovering them may drag the equipment across the reefs, producing 

much of the damage mentioned previously with bottom trawling and long-line fishing. 

To a greater extreme, if there is little to no knowledge of a Gulf reef ecosystem, there 

exists the potential to drop traps directly onto the reef, causing extensive damage.  This 

damage is entirely preventable, however – if a fisherman educates himself/herself with 

the locations of the Gulf reefs and their general structures, traps and pots could be laid 

accordingly as to not interfere with the existing coral ecosystems.

85 Ibid. 290
86 Ibid.
87 Ibid.
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Industrial Activities

Several different industries rely on the Gulf of Mexico, including the oil, natural 

gas, and communications industries.  Throughout the past decade, oil and gas exploration 

has occurred in areas deeper than 300 feet, where many corals reside.88  In several cases, 

building and anchoring a new oil platform causes damage to the surrounding ocean floor 

and  corals,  if  present;  for  example,  several  colonies  of  L.  pertusa and  others  were 

severely damaged when a nearby drilling rig's wire anchor cable dislodged and struck the 

bottom several times.89 Also, the laying of pipelines poses potential  risks to the coral 

ecosystems – much of the pipeline rests on or near the ocean floor, and is held down by 

several anchors weighing roughly 13 tons at minimum and measuring 5 x 6 meters.90 

Together with the cables, this equipment can span over a width of roughly one nautical 

mile, and as the anchors are positioned, the cable is dragged over the bottom, resulting in 

potential damage comparable to that of bottom trawling or dredging.91  Similarly, many 

communication cables are laid throughout the Gulf that can damage the corals through 

both the process of laying the cables and the stirring up surrounding sediment, creating 

sedimentation stress, as detailed previously.  

Though more of a problem in certain reef sites in the Gulf, such as the Flower 

Garden Banks and others located near oil and gas platforms, the introduction of foreign 

toxins into the waters of the Gulf also threatens the health and vitality of the coral reefs. 

Efforts have been made to reduce the impact of toxins released into the waterways by the 

88 Ibid.
89 Ibid., 291
90 Ibid., 292
91 Ibid.
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oil/gas industries by creating “Synthetic-based drill  fluids (SBF)” that,  in the Gulf of 

Mexico,  are  “limited  to  rapidly-biodegradable  esters  and internal  olefins.”92  If  these 

chemicals are released, they will decompose very quickly; however, if these fluids are 

mixed with others, such as oil, it may still harm the corals - “deposition of organic and 

potentially  toxic  sediment  could  cause  extensive  coral  mortality  from direct  toxicity, 

smothering by sediments, and reduction in oxygen content.”93  SBF alone could also have 

impacts  for  the reef  ecosystems;  if  the SBF was released and sank to  the bottom to 

biogdegrade, it would “cause a temporary decrease in dissolved oxygen at the sediment 

water interface therefore the less motile animals within the nearby benthic community 

(mud bottom with low biodiversity) could have smothered under a layer of SBF or from 

anoxic conditions resulting from biodegradation, but that the community would recover 

once the SBF biodegrades.”94  

2.4 Natural Adaptation Strategies
Coral reefs can be extremely fragile ecosystems, but certain factors can help them 

be resilient in the face of environmental degradation.  Corals are an indicator to scientists 

and researchers of the health of the environment – they serve as the ocean's 'canaries', 

giving  early  warnings  of  environmental  degradation.  Bacchus  notes,  “these 

hypersensitive indicator organisms (e.g., sea fans, certain species of corals) respond more 

rapidly and severely to perturbations, often succumbing to infection by fungi, bacteria, or 

viruses.”95  Corals are able to be resilient in the face of environmental stressors because 

92 Brooke, Sandra and William W. Schroeder. 291
93 Ibid.
94 Ibid.
95 Bacchus, Sydney T
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of their adaptation strategies. Not only do corals adapt physiologically, but they contain 

many different  strains  and species  of  zooxanthellae that  allow the  corals  to  be more 

resistant – that is,  some zooxanthellae may be more resilient to certain stressors than 

others, and are thus able to retain the health of the corals more effectively.96  In order for 

scientists and governments to be able to effectively protect the coral reefs, it is imperative 

they know exactly what is  causing their  decline and how it  can be reversed.   In this 

regard, anthropogenic activity must be analyzed to determine the extent of its affects on 

the reef ecosystems, with great emphasis on the effects of airborne emissions, terrestrial 

runoff, and marine activity, the latter of which will be the focus for the remainder of this 

thesis.

2.5 Marine Protected Areas
Many governments and communities around the world employ the use of Marine 

Protected Areas,  or MPAs, to  aide in the protection of their  local  coral  reef  habitats. 

MPAs are defined by Executive Order No. 13158 as “any area of the marine environment 

that has been reserved by Federal, State, territorial, tribal, or local laws or regulations to 

provide lasting protection for part or all of the natural and cultural resources therein.”97 

Globally, very little of the world's oceans and waterways are protected through MPAs – 

0.65% of the world's oceans are protected, with only .08% of these constituting no-take 

zones, and only 1.6% of the marine area included in the world's Exclusive Economic 

Zones  (EEZs)  are  protected.98  Policy-makers  and  government  officials  have  used 

96 Nystrom, Magnus and Carl Folke. 409
97 Causey, Billy D. “The Gulf of Mexico Concept” Presentation - MPA Federal Advisory Committee 

Silver Spring, Maryland (Apr 24, 2008) 4
98 Wilkonson, Clive.  “Status of the Coral Reefs of the World:  2008”  Global Coral Reef Monitoring 

Network (2008) 49
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protected areas to help keep human impact low in these fragile ecosystems, but many 

researchers questions their effectiveness in doing so. MPA success is generally measured 

by underwater visual indicators of coral cover and fish biomass, function of the reef and 

its  organisms,  resilience  to  stressors,  all  of  which  make  up the  overall  reef  health.99 

Whether  or  not  MPAs  help  slow the  global  decline  of  coral  reefs  or  are  ineffective 

requires in-depth research by those concerned with the coral's health and keeping the 

valuable ecosystem alive.

Coral reefs provide vital fishing grounds for fishermen throughout the world, and 

because of the potential for reef damage, many governments have set up MPAs to help 

protect the reef.  They are not, however, entirely effective in protecting the corals, for 

often the regulations are ignored by fishermen and in several cases, the MPAs have failed 

to  produce any visible  results  of  protecting the reefs.100 The size of the communities 

closest to the reef and how important that reef is to their infrastructure often determines 

whether  or  not  an  MPA is  going to  be successful  in  that  location.   For  example,  in 

Indonesia and Papua New Guinea, McClanahan et al note, “in cases where the resources 

for enforcement are lacking, management regimes that are designed to meet community 

goals can achieve greater compliance and subsequent conservation success than regimes 

designed primarily for biodiversity conservation.”101  In their study, they concluded that 

the most effective management sites were those highly visible to the local community, 

had very high compliance rates, and had been closed  to the public for fishing longer than 

99 McClanahan, Timothy R. et al.  “A Comparison of Marine Protected areas and Alternative Approaches 
to Coral-Reef Management” Current Biology 16 (July 2006) pg 1408

100 Ibid.
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other, less effective areas.102  The social and economic structure of an area must be taken 

into account in determining whether an MPA is the most effective way to protect coral 

reef ecosystems, for if enforcement for an MPA is ineffective or absent, the MPA will fail.

Another example of the effectiveness of MPAs in protecting reef structures comes 

from the Malindi-Watamu MPA off the coast of Kenya.   MPAs have existed in Kenya 

since the 1960s to protects  its  coastal  resources,  but  only recently have studies  been 

conducted  to  measure  their  effectiveness.103  Research  conducted  concluded  that  the 

MPAs were not effective in protecting the local coral reefs.104  This conclusion is similar 

to those found in areas with a rotating fishing schedule, where coastal communities have 

MPAs covering certain time frames.  During a certain time of year, or in a certain area, 

fishermen are allowed to catch what they can.  An example of this is the Aboré Reef 

reserve in New Caledonia, South Pacific, where multiple marine reserves were set up in 

the 1980s to help protect the extensive coral reef ecosystem.105 Those in charge of the 

marine reserve experimented with opening and closing fishing areas; from 1990 to 1993, 

the entire reef system was closed to fishing, and from August 1993 onwards, two-thirds 

of the reef was open to fishing to analyze its impact on the ecosystem.106  Needless to say, 

opening the reef to fishing failed miserably; benefits from the three-year closing were 

completely destroyed within just a few weeks of the opening, causing local officials to 

102 Ibid. 1411
103 Muthiga, N. A.  “Evaluating the effectiveness of management of the Malindi-Watamu marine protected 

area complex in Kenya” Ocean & Coastal Management 52 (2009) 417
104 Ibid., 422
105 Doyen, L, M. De Lara, J. Ferraris, and D. Pelletier.  “Sustainability of exploited marine ecosystems  

through protected areas:  A viability model and a coral reef case study” Ecological Modeling 208 (2007) 
pg. 357

106 Ibid., 357
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close the reef for fishing  again in August of 1995107.

MPAs will only work to help protect coral reefs if the local community is actively 

involved in both establishing and enforcing the regulations accompanying the area.  Such 

is  the case in   Malaysian,  Indonesian,  and Philippine reefs,  where  multiple  styles  of 

management are practiced – marine reserves and 'municipal marine parks.'108  For the 

local  communities,  marine  reserves  constitute  an  area  where  some  general  form  of 

management occurs, and fishing and other resources are limited, whereas the municipal 

marine parks are  geared more towards “arresting the current  degradation of  the reef, 

augmenting  fishery  yields,  and  preserving  reefs  for  scientific  research,  education, 

aesthetic  reasons,  recreation,  and  tourism.”109  These  marine  preserves  provide  an 

example for how local involvement is essential for the success of protecting the corals. 

Those sites monitored in the south Pacific that showed the most positive outcomes also 

had the most community involvement in the form of education programs for the local 

citizens and aide in enforcement from local and government officials.110  As White notes, 

the  benefits  of  a  marine  preserve  “are  associated  with  the  acceptance  of  reserve 

management  schemes  by  local  residents  dependent  on  reef  resources,  by  municipal 

government leaders and by national policy makers.”111

Local involvement creating a successful marine preserve is also shown in the case 

of  the  Puerto  Morelos  reef  in  Mexico.   Local  stakeholders,  in  conjunction  with 

government officials, participated heavily in the planning and decision-making processes 
107 Ibid.
108 White, Alan T.  “Marine Reserves:  How Effective as Management Strategies for Philippine, Indonesian  

and Malaysian Coral Reef Environments?”  Ocean Management 10 (1986) 139
109 Ibid.
110 Ibid.  156
111 Ibid.
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necessary to create and maintain the MPA.112  The MPA protecting the Puerto Morelos 

reef was created in 1998 and was one of the first MPAs in Mexico to employ such a 

heavy community  involvement  in  the  planning  process.113 Part  of  the  reason  for  the 

success of the MPA was its original goal – to protect the area for historical, economical, 

or political reasons, instead of environmental conservation, and because of this, policy 

makers had no intention of moving the local citizens to create protected areas.114  The 

fishermen that fished on the reefs were willing to give up much of their grounds, for 

many of them also worked giving tours when the MPA was closed for fishing or were 

tourist operators all year.115  The majority of illegal fishing that did occur on the reef was 

from outsiders, those not involved in the community protection, or those who were not a 

part of the greater fishing community that helped create the MPA.116  Though MPAs seem 

to be effective in other countries with heavy local community involvement, whether they 

are successful in the Gulf of Mexico and off the coast of Florida needs to be determined.

Those who fish and travel in Florida's coastal waters are not strangers to MPAs, as 

in  1990  the  Florida  Keys  became  a  national  marine  sanctuary,  as  designated  by 

Congress.117  In 1995, NOAA created three different types of marine reserves with the 

goal of protecting the local resources.118  Three 'Replenishment Reserves'  (RRs) were 

established to “provide natural spawning, nursery, and habitat for the reefs' animals, and 

to protect the ecosystem functions;” nineteen 'sanctuary preservation areas' (SPAs) were 

112 Rodriguez-Martinez, R.E.  “Community involvement in marine protected areas:  The case of Puerto 
Morelos reef, Mexico”  Journal of Environmental Management 88 (2008) 1151
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created to “protect shallow, heavily used coral reefs and minimize user conflicts;” and 

'existing  management  areas'  (EMAs)  to  be  managed  by  local,  state,  and  federal 

agencies.119  

MPAs have been increasingly important in south Florida, as 59 MPA sites have 

been established on the Florida reef tract, extending from the Dry Tortugas to Biscayne 

Bay.120 Because of the extensive protection, researchers have been able to study and map 

the marine ecosystems in this area, increasing knowledge of biodiversity. Their data are 

tabled below, describing “each biological benthic cover type: 1) for the Florida reef tract 

from the Dry Tortugas to Biscayne Bay, 2) for all MPAs in this segment of the reef tract, 

and 3) for only No-take MPAs in this segment of the reef tract:”121

The total percentage of mapped area within all MPAs suggests a near-complete success 

with  regards  to  protection,  showing  the  effectiveness  of  MPAs  as  a  policy  tool  in 

protecting coral reef ecosystems. These marine preserves have been relatively successful, 

but further protection and enforcement is needed for the Gulf of Mexico's fragile corals. 

119 Ibid., 315-316
120 NOAA's National Ocean Service Management & Budget Office.  “Coral Reef Habitat Assessment for 

U.S. Marine Protected Areas:  State of Florida:  Dry Tortugas to Biscayne Bay” Special Projects 
(February 2009) 6

121 Ibid.

33



Chapter 3: Legislative Tools

3.1 Marine-Specific

UNCLOS III & Federal Submerged Lands Act
Though  many coral  reefs  worldwide  do  not  have  regulations  set  up  for  their 

protection, several important policies have been instated in the US to help preserve these 

delicate ecosystems.  The United States' border extends up to twelve nautical miles from 

the coast,  as defined by the 1982 United Nations Convention on the Law of the Sea 

(UNCLOS III).122  Within this area, the US has sovereignty and ownership over “waters, 

seabed, and subsoil,”  but can regulate and protect an area of up to 24 nautical miles from 

the coastline, known as the contiguous zone.123  Within the contiguous zone, the US is 

allowed to  regulate  and protect  its  resources  and,  if  necessary,  enforce  its  “customs, 

fiscal,  immigration,  and sanitary laws” if  inaction would negatively affect the area.124 

UNCLOS  III  also  gives  the  United  States  rights  to  “explore,  exploit,  conserve,  and 

manage marine resources” within an area 200 nautical miles from the coastline – the 

exclusive economic zone (EEZ).125 Within the EEZ,  the  United  States  has  regulatory 

powers over “other activities for the economic exploitation and exploration of the zone, 

such as the production of energy from water, currents, and wind, [and] the establishment 

and use of artificial islands, installations, and structures; marine scientific research; and 

the protection and preservation of the marine environment” as per UNCLOS III.126 Both 

122 Vann, Adam.  “Marine Protected Areas (MPAs):  Federal Legal Authority”  CRS Report for Congress 
(Oct 2007) 3

123 Ibid.
124 Ibid.
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the contiguous zone and the EEZ are federal regulations, but each individual coastal state 

also has their own authority over their waters.  Though state laws can be overridden by 

federal laws, each state has ownership of lands beneath coastal waters for an area of up to 

three geographical miles, as per the Federal Submerged Lands Act of 1953.127 Though 

subject to federal regulations, states control “commerce, navigation, national defense, and 

international affairs” within their coastal zones.128  

National Marine Sanctuaries Act 
In  order  to  protect  the  marine  ecosystems  that  fall  within  these  jurisdictional 

zones,  the  US has  developed  several  different  policy  frameworks  including,  but  not 

limited to, establishing MPAs under the National Marine Sanctuaries Act (NMSA), the 

Outer Continental Shelf Lands Act, and the Coastal Zone Management Act.  The NMSA 

was created in 1972 as title III of the Marine Protection, Research, and Sanctuaries Act,  

and  it  creates  preservation  areas  that  often  resemble  land-based  conservation  areas 

created by the national park system much earlier.129  The NMSA allows the Secretary of 

Commerce, acting through NOAA, to establish MPAs as he/she sees necessary in order to 

protect  marine  ecosystems,130 and  allows  for  extensive  public  input  throughout  the 

establishment process.131  Specifically, the Secretary of Commerce  may designate “any 

discrete area of the marine environment as a national marine sanctuary and promulgate 

127 Ibid., 5
128 Ibid.,  6
129 Davidson, Mary Gray. “Protecting Coral Reefs: The Principle National and International Legal 

Instruments” Harvard Environmental Law Review 26 (2002) 511
130 Ibid.
131 Brax, Jeff. “Zoning the Oceans:  Using the National Marine Sanctuaries Act and the Antiquities Act to 

Establish Marine Protection Areas and Marine Reserves in America” Ecology Law Quarterly 29 (2002) 
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regulations implementing the designation.132” The NMSA provides greater protection, for 

it focuses on entire marine ecosystems, rather than just specific species or resources, and 

thus  far  it  has  protected  roughly  18,000  square  miles  with  thirteen  separate  marine 

sanctuaries in both the Atlantic and Pacific Oceans133.  

One problem with the NMSA, however,  is  its  inability to  process a sanctuary 

designation with efficiency and speed; if  a  specific coral  ecosystem needs immediate 

protection, the NMSA may not be the most effective policy with which to implement 

regulation.  The lengthy processes for an area to be protected under the NMSA begin with 

a  notice  of  proposal  from the  Secretary of  Commerce,  along with the  “'terms of  the 

proposed  designation,'  the  draft  management  plan,  proposed  regulations,  the  draft 

Environmental Impact Statement (EIS), and cost estimates, as well as other supporting 

documents.134”   The  Secretary  must  then  make  arrangements  for  a  series  of  public 

hearings in the areas affected by the proposed sanctuary135, which themselves often delay 

the process immensely.  The Secretary of Commerce is not the only authority present in 

the  creation  process  –  congressional  oversight,  mainly  by  the  House  Committee  on 

Resources and the Senate Committee on Commerce, Science, and Transportation, allows 

for greater input136. These two committees often submit their ideas for proposed changes 

and/or additions to the sanctuary regulations in reports that the Secretary of Commerce 

must  read  and  take  into  account  before  the  notice  of  intent  to  designate  is  even 

published137.  Also, before the sanctuary designation can move forward, the Secretary of 

132 Vann, Adam.  8
133 Ibid.,  7
134 Ibid.,  8
135 Ibid.
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Commerce must ensure that its creation is financially feasible, both for the local area and 

on a grander scale, and must also evaluate the impacts on the existing ecosystems and 

infrastructure, ensuring that the negative impacts do not outweigh the positive138.  For 

instance, in an area that is heavily fished, the Secretary would evaluate what a sanctuary 

creation would do to the local fishing community and market, and clarify that there is 

enough need to preserve an ecosystem to outweigh the potential monetary losses suffered 

by the fishermen.  Finally, once all the previous steps have been taken, the Secretary must 

follow a checklist, ensuring that: 

“(1) the designation will fulfill the purposes and policies of [the NMSA]; 
(2) the area is of special national significance due to – (A) its conservation, 
recreational,  ecological,  historical,  scientific,  cultural,  archaeological, 
educational,  or  esthetic  qualities;  (B)  the  communities  of  living  marine 
resources its harbors; or (C) its resource or human-use values; (3) existing 
State and Federal authorities are inadequate or should be supplemented to 
ensure coordinated and comprehensive  conservation  and management  of 
the  area,  including  resource  protection,  scientific  research,  and  public 
education; (4) designation of the area as a national marine sanctuary will 
facilitate the objectives stated in paragraph (3); and (5) the area is of a size 
and nature that  will  permit  comprehensive and coordinated conservation 
and management.139”

Though the NMSA seeks to protect marine ecosystems, another major flaw is that 

it  often  allows  multiple  uses  within  the  sanctuary,  though  they  are  usually  heavily 

monitored and regulated.  During the designation process, the Secretary of Commerce 

interacts  with  the  Regional  Fishery  Management  Council  to  determine  the  extent  of 

fishing regulations within that specific area; the NMSA specifies that the Secretary must 

consider  both  recreational  and  commercial  fishing  industries  within  the  proposed 

138 Ibid.
139 Vann, Adam.  8-9
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sanctuary before making a designation140.  Though often greatly affected by a sanctuary 

designation, fishing is not the only activity the Secretary must consider before creating a 

sanctuary – he/she must take into account all  profitable industries, including tourism, 

resource development, and shipping141.  Finally, the Secretary is directed by the NMSA to 

take  “all  necessary actions”  to  ensure  the  continued  protection  of  the  sanctuary  and 

respond to any violations, especially those that cause damage142.  Those responsible are 

charged with funding cleanup efforts or made to pay reparations, whichever the case for 

the specific area and event143.  However, the NMSA does not include criminal sanctions 

like many other marine statutes do, so if the above party does not pay reparations or clean 

up a  site  thoroughly,  they can not  be charged with criminal  acts144.  The Secretary of 

Commerce does have many tools at his/her disposal to help remediate damage and punish 

violators of the Act,145 so criminal charges are often not needed when working with the 

NMSA.

The effectiveness of the NMSA has come into question in more recent years as 

activists note its shortcomings, both in terms of the multitude of uses permitted within the 

'sanctuary'  and  the  speed/efficiency  of  the  designation  process.   In  many  cases, 

commercial  fishing  is  permitted  within  the  sanctuary,  as  are  bottom  trawling  and 

dredging146.  Because the NMSA's “legislative history, statutory language, and underlying 

policy […] all fail to speak directly to the concept of marine reserves, the push to develop 
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no-take  zones  at  marine  sanctuaries  has  depended  upon  dubious  coalitions  between 

reserve proponents and opponent groups like commercial fishermen.”147  In Florida, the 

NMSA has had little success, as debate over regulations by local citizens and lawmakers 

has slowed the process of creating marine reserves in the Florida Keys NMS and Channel 

Islands NMS.148   The Dry Tortugas, roughly 70 miles west off Key West, represents one 

of the few successful marine preserves created under the NMSA; however, the planning 

process, including scientific research and debate, lasted ten years.149  Though effective in 

protecting corals once in place, the NMSA's major downfall is its lengthy designation 

process, making it an inefficient regulation for habitats in need of immediate protection.

Outer Continental Shelf Lands Act
Another  key  policy  used  in  protecting  coral  reef  ecosystems  is  the  Outer 

Continental Shelf Lands Act (OCSLA) of 1953, which works closely with the Submerged 

Land Act to establish federal jurisdiction over coastal waters150.  The Secretary of the 

Interior is authorized to approve or deny mineral leases on the Outer Continental Shelf to 

“the  highest  responsible  qualified  bidder  or  bidders  by competitive  bidding.151”   The 

Secretary of the Interior is instructed to create a program to help manage oil and mineral 

leasing and ensure it does not interfere with or harm the environment.  The program itself 

is required to lay out a five-year leasing plan, noting the “size, timing, and location of 

foreseeable  leasing  activity,  and  must  consider  'economic,  social,  and  environmental 

values of the renewable and nonrenewable resources contained in the outer Continental 

147 Ibid.
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Shelf, and the potential impact of oil and gas exploration on other resource values of the 

outer  Continental  Shelf  and  the  marine,  coastal,  and  human  environments.152”   The 

Secretary of the Interior may approve or deny any lease proposals as he/she sees fit, 

especially if permitting the area for mining, oil exploration, or any other extractive use 

would cause serious environmental degradation.  Because the OCSLA is mainly a policy 

focused  on  regulating  extractive  uses,  it  has  potential  to  protect  the  delicate  coral 

ecosystems; for instance, the Secretary of the Interior can ban extractive activities within 

a certain proximity to a known reef, or in an area that would affect the reef's health.  The 

OCSLA can also work in conjunction with other marine protection policies, such as the 

Coastal Zone Management Act, to help enforce and regulate the coastal waters.

Coastal Zone Management Act
The Coastal Zone Management Act (CZMA) could prove to be an effective coral 

protection tool as well, as it allows states to create management and enforcement plans to 

help protect marine habitats and resources153. The CZMA programs are managed by the 

states that created them, as well as the Department of Commerce through NOAA and the 

Environmental Protection Agency (EPA)154 and, though effective, may be best paired with 

other policy frameworks, such as the OCSLA. The programs under the CZMA seek to 

establish “a policy of preservation alongside sustainable use and development when such 

activities are compatible with resource protection” and, in following this goal, states must 

“designate land and water conservation measures and permissible uses, and must address 

152 Ibid., 13-14
153 Vann, Adam.  14-15
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40



various sources of water pollution.155”  Because it still allows extractive uses and requires 

significant regulation, the CZMA alone may fall short in protecting coral ecosystems, but 

pairing it  with other policy frameworks may be useful when developing management 

plans  for marine resources.   Though there exist  several  different  policies  that  protect 

marine resources exclusively, there are many environmental preservation policies that can 

be applied to marine environments directly or that are open to interpretation enough to 

apply to submerged lands and structures.  

3.2 Applicable to Marine Environments

National Park Service Organic Act
Though  not  commonly  used  to  protect  marine  resources,  the  National  Park 

System may be another valuable tool for protecting the Gulf of Mexico's delicate coral 

reefs.   The National  Park System was used to  create  the National  Park of American 

Samoa,  the  purpose  of  which  was  to  “preserve  and  protect  the  tropical  forest  and 

archeological  and cultural  resources  of  American  Samoa,  and  of  associated  reefs.156” 

Congress works together with the Secretary of the Interior through the National Park 

Service Organic Act to designate areas of national significance into the National Park 

System157.   The  Secretary,  in  recommending an  area  for  inclusion  to  Congress,  must 

consider nine factors to determine that areas eligibility:  

“(i)  the  rarity  and  integrity  of  the  resources;  (ii)  the  threats  to  those 
resources;  (iii)  [whether]  similar  resources  are  already  protected  in  the 
National  Park  System or  in  other  public  or  private  ownership;  (iv)  the 
public use potential; (v) the interpretive and educational potential; (vi) costs 
associated  with  acquisition,  development  and  operation;  (vii)  the 
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socioeconomic  impacts  of  any designation;  (viii)  the  level  of  local  and 
general  public  support;  and  (ix)  whether  the  area  is  of  appropriate 
configuration to ensure long-term resource protection and visitor use.158”

If a certain marine area is considered eligible, it can be integrated into the National Park 

System and under the broad regulatory framework that it provides, giving the new park 

protection and “flexible and comprehensive regulation.159”  Similar to the Antiquities Act, 

designating an area as a National Park would require analyzing that area's jurisdiction and 

whether it would be regulated by state or federal authorities, if it would be contained in 

US jurisdiction at all; for the Gulf of Mexico, though, it is highly unlikely this would 

pose a problem, as all of the known US reef ecosystems fall within  federal jurisdiction,  

at minimum, and many, if not all, within state jurisdiction as well. Overall, the National 

Park Service Organic Act allows for designation of a National Park in any jurisdictional 

zone  to  regulate  marine  resources  “so  long  as  consistent  with  the  sovereignty  or 

jurisdiction that the United States claims;160” that is, if the US has sovereignty over an 

ocean area that needs protecting, the National Park System can be utilized. Thus, the 

National  Park  System  could  prove  a  useful  tool  for  greater  protection  of  marine 

resources, including coral reef habitats.

National Wildlife Refuge System Administration Act
Though already used for many aquatic ecosystems, the National Wildlife Refuge 

System is another policy framework that could be implemented to a greater degree to 

protect coral reefs.  The Secretary of the Interior, as dictated by the National Wildlife 

Refuge System Administration Act of 1966 (NWRSAA) and working through the U.S. 

158 Vann, Adam.  20
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Fish and Wildlife Service (FWS), is authorized “to administer a national network of lands 

and waters for conservation, management, and where appropriate, restoration of the fish, 

wildlife, and plant resources and their habitats within the United States for the benefit of 

the present and future generations of Americans.161”  In doing so, the Secretary has the 

ability to protect and preserve reef ecosystems in addition to the other aquatic ecosystems 

already protected by the Wildlife Refuge System; these include “lakes and marshes and 

freshwater swamps, certain coastal areas, and submerged lands and waters […].162”  One 

of the main problems with the Wildlife Refuge System, however, is its indecisive and 

potentially  inefficient  creation  process,  which  incorporates  various  administrative, 

legislative, and executive players, often in conjunction163.  The Wildlife Refuge System 

also  allows,  under  certain  circumstances,  recreational  uses  within  the  borders  of  the 

refuge, along with “certain economic uses, hunting and fishing, and subsistence uses” in 

many cases164.  Overall, designating an area as a Wildlife Refuge may allow for more uses 

within that protected area than had other policy frameworks been applied, making it a 

less-than-ideal candidate for preserving delicate coral ecosystems.

One of the most effective ways to create a marine preservation is to do so through 

executive order, such as in the case of a monument designation through the Antiquities 

Act.  Executive orders can be made quickly and without lengthy processes and delays, for 

all that is required is the President to sign the order – no Congressional or local approval 

is necessary.  Thus, for areas that need immediate protection, such as many of the Gulf's  

coral reefs, an executive order creating a marine preserve would be ideal.  Executive 
161 Vann, Adam.  21
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orders creating marine preserves establish a base set of regulations regarding use of the 

resources  within  the  preserve;  executive  orders  mainly  “limit  development  of  the 

reserve's  resources  and  generally  prohibit  oil  and  gas  exploration  and  production, 

anchoring on coral reefs, alteration of the seabed, discharges into the reserve, and, under 

certain circumstances, the taking of biological resources.165”  Fishing is often regulated in 

these preserves as well,  though rarely forbidden outright.   Though utilizing executive 

orders would seem ideal for protecting reef  habitats,  lack of Congressional and local 

oversight/input often results in anger and the creation of bills and orders to modify, delay, 

or overturn the President's original executive order166.  Also, executive orders rarely call 

for one agency to oversee regulation enforcement within marine preserve, but instead call 

for joint efforts from many different agencies, often resulting in miscommunication and 

overall  tension167.   The  Executive  orders  are  often  vague  on  which  agency  has 

management authority and to what degree, noting only that “the Secretary of Commerce 

[…] manage the reserve” and that “the management system facilitate coordination among 

the  state  and  federal  agencies  involved.168”   Therefore,  until  efficient  and  effective 

management and enforcement agencies are defined, creating a marine preserve solely 

through an executive order may not be the most effective means to protect coral reef 

ecosystems.
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Chapter 4: Antiquities Act 
Of the many policies used for protecting the marine environment, and coral reefs 

more  specifically,  the  Antiquities  Act  has  emerged  as  an  important  mechanism  for 

conservation.  The speed with which its enactments can be put into place as well as the 

broad interpretations its language allows gives those seeking to protect the environment a 

vital tool to use.  The Antiquities Act is a piece of legislation that allows the president to 

make executive orders, and thus giving him the authority to rapidly set aside lands as 

national monuments when he feels there is need to do so without the lengthy processes of 

involving Congress and citizens near the monument designations.  Because of this lack of 

checks and balances, significant controversy has surrounded many of the Act's newly-

created monuments as lawmakers and citizens often feel as if the areas were taken from 

them, or that they were not adequately involved in the planning processes.  Though the 

Act has aroused much controversy, almost every president has used the Act to set aside 

national monuments since its inception in 1906; only four presidents have not – Nixon, 

Ford, Reagan, and Bush Sr.169  

4.1 Legislative History
In order to understand the Antiquities Act in its current form, one must know the 

original intent of its creation and the history of legislative acts proceeding it.  The initial 

purpose for creating the Act was to  address concerns about “theft  and destruction of 

archaeological sites, and was designed to provide an expeditious means to protect federal 

169 Lin, Albert C. “Clinton's National Monuments:  A Democrat's Undemocratic Acts?” Ecology Law 
Quarterly 29 (2002) 711, 715
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lands and resources.”170 Legislative processes leading to the Antiquities Act as it exists 

today began in 1900 when laws regarding antiquities were first introduced into Congress. 

In 1900 alone, five different bills relating to the protection of antiquities were created; the 

first, H.R. 8066, was introduced by Representative Jonathan Dolliver of Iowa and was 

drafted  by  the  American  Association  for  the  Advancement  of  Science  and  the 

Archaeological Institute of America.171 Dolliver's bill gave the president the power to set 

aside land for its historical or natural value, and gave the Secretary of the Interior the 

ability to allow archeological study and excavation on the designated land with the proper 

permitting.172 The  second  bill  introduced  to  Congress,  H.R.  8195,  was  done  so  by 

Representative John Shafroth of Colorado on February 6, 1900, and though it did not 

mention  setting  aside  lands,  it  initiated  framework  for  punishing  those  who  harmed 

antiquities.173 Shafroth created his second antiquities bill, H.R. 9245, just over a month 

later, and it allowed the Secretary of the Interior to set aside areas containing “temples, 

houses, and other prehistoric structures” that did not exceed 320 acres.174  Shafroth then 

introduced his third bill on April 5, 1900, designated H.R. 10451, which catered  greatly 

to the views expressed by the the Committee on Public Lands; this bill 

“authorized the Secretary of the Interior to set apart and reserve from sale, 
entry, and settlement any public lands in Colorado, Wyoming, Arizona, and 
New Mexico  containing  monuments,  cliff  dwellings,  cemeteries,  graves, 
mounds,  forts,  or any other work of prehistoric,  primitive,  or aboriginal 
man, each such reservation not to exceed 320 acres.175” 

170 Nishimoto, Scott Y.  “President Clinton's Designation of the Grand Canyon-Parashant National 
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The fifth antiquities bill presented to Congress in 1900 was done so by representative 

John Lacey of Iowa who, on April 26, 1900, introduced H.R. 11021 at the strong urging 

of the Department of the Interior, who had deemed the previous four bills inadequate.176 

The Department of the Interior's ideal bill heavily resembled the final Antiquities Act – 

they sought legislation which needed to “authorize the setting apart of tracts of public 

land  as  National  Parks,  in  the  interest  of  science  and  for  the  preservation  of  scenic 

beauties and natural wonders and curiosities, by Executive Proclamation,  in the same 

manner as forest reservations are created.”177  None of the five antiquities-related bills 

presented  to  Congress  in  1900  resulted  in  definitive  action,  and  until  1904,  no  bills 

relating to protection of antiquities would go to Congress.

In 1904, Congress saw four new bills relating to preserving antiquities, the first of 

which, S.4127, was presented on February 5 by Senator Shelby Cullom of Illinois with 

the backing of the Smithsonian Institution.178 Cullom's bill was quickly accompanied by 

bill H.R.12447 on February 16, presented to the house by Representative Robert Hitt of 

Illinois.179 The Smithsonian bills designated supervision of “all aboriginal monuments, 

ruins,  and  other  antiquities”  to  the  Secretary  of  the  Smithsonian,  supervision  of  all 

antiquities  preservation  areas  to  the  Secretary  of  the  Interior,  and  “authorized  the 

President to proclaim important antiquities, thus defined, as public reservations and to 

determine their boundaries.”180 The major flaw in the Smithsonian bill, however, was the 

176 Nishimoto, Scott Y. 57
177 Ibid.
178 Nishimoto, Scott Y. 58
179 Ibid.
180 Ibid.

47



lack  of  protection  of  scientific,  historical,  or  scenic  resources  that  resided  on  public 

land;181; that is, those resources were entirely free for use by the general public. Also, one 

of the main differences between the Smithsonian and previous bills is that archeological 

permitting would be done almost solely through the Smithsonian Institute, rather than the 

Secretary of the Interior.182 Several months later,  on March 2, 1904, H.R. 13349 was 

presented to Congress by Representative William Rodenberg of Illinois, who drafted said 

bill in conjunction with the Record of the Past Exploration Society.183 The bill closely 

resembled the Smithsonian Bill except that archeological permits were granted through 

the Secretary of the Interior.  Rodenberg's bill was closely followed by a companion bill,  

S.5603, presented to the Senate by Senator Henry Cabot Lodge of Massachusetts, which 

became known as the “Lodge bill”184 and quickly gained popularity with the public.  On 

April 22, 1904, the Senate Subcommittee on Public Lands began proceedings in order to 

evaluate both the Smithsonian bill and the Lodge bill, and found that the former favored 

the  Smithsonian  Institute  too  much.   Thus,  on  April  25,  1904,  the  Subcommittee 

approved the Lodge bill,  followed the next day by Senate approval,  and the bill  was 

moved to the House.185  However, representatives did not evaluate the Lodge bill before 

Congress adjourned for the year.

On January 11, 1905, the Archaeological Institute of America and the American 

Anthropological Association met with the House Committee on Public Lands to advocate 

passing the Lodge bill with amendments including one that gave the Secretary of the 
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Interior  power  to  designate  preservation  areas  of  640 acres  or  fewer,  rather  than  the 

previously stated  320 acres.186 This  new draft  was created  by Edgar  Lee  Hewett,  an 

archeologist appointed by the American Anthropological Association (AAA) for the sole 

purpose of creating new legislation that would more thoroughly protect antiquities to a 

level  the  AAA and  Congress  would  find  more  acceptable.  However,  Congress  again 

adjourned before the bill was brought to a vote in the House, and thus, it wasn't until 

March 1906 that Hewitt's bill was passed through both the House and Senate with minor 

changes.   Finally,  on  June  6,  1906,  President  Theodore  Roosevelt  signed into  a  law 

Senate Bill 4698, which created the American Antiquities Act as it exists today.187  The 

Antiquities Act was the first US policy able to take public land areas and preserve them 

for natural, historical, and scientific purposes.188 The American Antiquities Act, as it read 

in 1906 and currently, can be found in the Appendix.

The  final  wording  of  the  Antiquities  Act  solved  several  problems  the 

previous propositions had encountered.  For example, Hewett's draft resolved the 

issue of who would have jurisdiction over preserved areas by deeming these areas 

as  property  of  the  United  States  government.189 Hewett's  bill  also  allowed  the 

president to designate areas as monuments that not only had prehistoric value but 

other historic and scientific value as well.190 Finally, by creating the size limitation 

of “the smallest area compatible with the proper care and management of the object 

to be protected”, Hewett won the support of those who were wary of giving the 
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president  power  to  designate  monuments  of  unlimited  size.191 By changing  the 

wording of pieces of the bill, Hewett was able to create a piece of legislation more 

popular with lawmakers and citizens, and is evident by the numerous uses of the 

Antiquities Act since its inception.

4.2 Use of the Antiquities Act 
President Theodore Roosevelt was the first to use the Antiquities Act to create 

national monuments by executive order, as he was in office at the time of its inception 

and he signed it into a law.  Roosevelt created a total of 18 monuments, the first of which 

was Devil's Tower National Monument192 in Wyoming, created on September 24, 1906, 

shortly  after  the  Act  became  a  law.193 Roosevelt's  monument  designations  under  the 

Antiquities Act ranged in size and purpose – while many were small areas containing 

ruins or other important natural formations, others were very large and were withdrawn 

solely  for  overarching  preservation  purposes.194 For  example,  in  1908,  Roosevelt 

established  the  Grand  Canyon  National  Monument,  which  covered  an  area  of  over 

800,000 acres,195 and in his final days in office, he created the Mount Olympus National 

Monument,  which  covered  over  600,000  acres.196  Theodore  Roosevelt's  early 

designations  using  the  Antiquities  Act  were  the  first  to  set  aside  areas  for  not  only 

historical  purposes,  but  environmental  purposes as well.   With the designation of the 

Grand Canyon National Monument, the president released a statement,  noting that its 
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grand size was because the monument was “an object of unusual scientific interest.”197 

Roosevelt's designations during his time as president, between 1906-1909, set a precedent 

for later presidents to follow, for he designated areas not only for historic purposes, but 

for environmental protection and preservation as well.  In total, during the three years 

Roosevelt had to work with the Antiquities Act, he designated 18 separate monuments 

covering 1.54 million acres at the time of their establishment.198 This precedent lead to a 

total of 126 national monument designations since the Act's inception in 1906.199

Though  Theodore  Roosevelt  was  the  first  to  use  the  Antiquities  Act,  his 

successors created a total of 86 monuments between 1909-1993, many of which were 

environmentally-related preservation.  Shortly after Roosevelt left the office, William H. 

Taft  began  his  Antiquities  Act  designations.   Taft  created  a  total  of  11  monuments, 

covering a total of 32,114 acres.200  After Taft's presidency, Woodrow Wilson created 13 

new national monuments, which included a total of 1.18 million acres at the time of their  

establishment.201 Several of Wilson's monument designations created controversy, for he 

created the largest national monument to that time with the Katmai National Monument, 

totaling just over one million acres in 1918.202 Following Wilson was Warren G Harding, 

who designated a mere 8 national monuments totaling in 8,990 acres at the time of their 

creation.203  Calvin  Coolidge  succeeded  Harding  and  created  a  total  of  13  national 

monuments with a total of 1.24 million acres.204 Coolidge's designations were noteworthy 
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because among them was one of the smallest monument creations the Antiquities Act has 

seen  –  the  one  acre  Fort  Matanzas  National  Monument.205  Though several  of  these 

presidents' Antiquities Act designations were met with slight controversy, it was not until 

Franklin Roosevelt  that significant opposition to national monument designations was 

noted.

President Franklin D. Roosevelt designated a total of eleven monuments totaling 

1.52 million acres at the time of their creation.206  Included in these designations were The 

Joshua Tree National Monument and Channel  Island National Monuments,  neither of 

which was met with any sort of opposition.207 It wasn't until Roosevelt's final Antiquities 

Act designation of the Jackson Hole National Monument that controversy arose – both 

because of its size and location, it “aroused tremendous and bitter opposition in Wyoming 

and in Congress.”208  Shortly following the Jackson Hole designation, Congress created 

and passed a bill to abolish the monument, but it was quickly vetoed by the president, 

who had created it in the first place.209 Congress then created legislature that blocked 

funding to the  newly created monument for about seven years.210 Because of the degree 

of  opposition  with  which  the  Jackson  Hole  designation  was  met,  “the  executive's 

authority in  Wyoming under  the Act  was eventually curtailed,  and the  Act  was used 

sparingly during the 1950s and 1960s.”211

During this time period, though there were Antiquities Act designations, they were 
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few in quantity and size.  President Harry S. Truman created one national monument of 

1000 acres, followed by Dwight D. Eisenhower's and John F. Kennedy's two designations 

each, totaling 4,802 and 1,160 acres, respectively.212 After Kennedy's death, Lyndon B. 

Johnson  created  only  one  national  monument,  totaling  at  26,080  at  the  time  of  its 

inception.213 After Johnson, however, neither Richard Nixon nor Gerald Ford made any 

Antiquities Act designations.214 Until president Jimmy Carter, very few Antiquities Act 

designations were made, but this quickly changed once Carter took office.

President Jimmy Carter created a total of 15 monuments and expanded two others 

– his new monument designations included a total of 56 million acres at their inception, 

all of which were located in Alaska.215 All of Carter's Antiquities Act designations were 

made on December 1, 1978,216 and on that single day Carter  “withdrew over four and a 

half times as much public land as the total land withdrawn under the Act by all prior 

presidents in seventy-two years.”217 This vast land designation came in response to the 

expiration of protected lands under the Alaska Native Claims Settlement Act (ANCSA), 

which had been enacted in 1971.218  The Act was due to expire of Dec 16, 1978 unless 

ratified by Congress, and president Carter was not convinced Congress would take proper 

action by the deadline and, thus, designated the lands as a national monument under the 

Antiquities  Act  just  over  two  weeks  before  their  expiration  under  the  ANCSA.219 

Because of the haste and extremely large size of Carter's designations, they were met 
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with controversy, with citizens and lawmakers claiming he abused his power under the 

Antiquities Act and should have acted with greater discretion.220 Because of the public 

outcry that surrounded the Alaska monument designations, Congress created the Alaska 

National Interest  Lands Conservation Act (ANILCA),221 which allowed all  of Carter's 

designations  to  stand,  with  minor  adjustments,  but  required  that  future  Alaskan 

designations  by  executive  power  be  limited  to  five  thousand  acres  without  prior 

Congressional approval.222  Carter's Antiquities Act designations were environmentally-

based in that he sought to prevent the lands from going unprotected, if even for a short 

period of time, and because of their size and Carter's swift action, those lands remained 

preserved.  Carter was the last president to use the Antiquities Act until Bill Clinton came 

into office – neither Ronald Reagan nor George H.W. Bush made any Antiquities Act 

designations.  Though Carter's national monument creations were significant, president 

Clinton  would  be  the  first  president  to  use  the  Antiquities  Act  to  its  full  effect  and 

interpret it to preserve natural areas never before considered.

4.3 President Clinton’s Use of the Antiquities Act
Up until 1992, presidents had used the Antiquities Act for preservation of areas of 

historic,  scenic,  or  environmental  value,  but  had  generally  stuck  to  the  wording  and 

intentions of the Act.  President Clinton was the first to broadly and openly interpret the 

Act to include not only terrestrial lands, but those natural wonders that existed beneath 

the water as well.  Clinton created national monuments in such a manner as to push the 

limits  of  the Act  –  that  is,  he  created monuments  of  great  size  and the designations 
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themselves often did not have any obvious value to them.  That is, there were no historic 

structures  or  artifacts,  for  example,  but  instead  his  designations  created  areas  of 

environmental  protection  and  created  places  where  people  could  cherish  the  Earth's 

preserved natural  wonders.   Clinton's  19 monument designations  and four monument 

expansions223 during his two terms as president covered a total of 5.03 million acres at 

their  inception224 and  though  that  land  area  was  not  as  vast  as  Carter's,  Clinton's 

designations proved controversial for their contents and the ways the monuments were 

structured and claimed as federal lands.

President Clinton's first designation in office occurred in the weeks leading up to 

the 1996 presidential election when he designated the 1.9 million acre Grand Staircase-

Escalante National Monument in Utah, the largest national monument ever created in the 

United States, be it under the Antiquities Act or not.225 The Grand Staircase-Escalante 

National  Monument  encompasses  “pristine  canyonlands  of  south-central  Utah”  and 

joined together Bryce Canyon and Capitol Reef National Parks, among other preserved 

areas.226 This national monument marked several firsts in terms of protection policies and 

management:  it is considered the first “national landscape monument,” it is the first of 

the monuments designated under the Antiquities Act to be managed by the Bureau of 

Land Management (BLM), and it is one of the first to allow existing extractive land uses 

within  the  monument  area  (though  new  permits  were  not  issued).227  Within  the 

monument, extractive uses included “111 mineral leases, seventy mining claims, seventy-
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four grazing allotments, twenty-two coal leases, and eighty-nine oil and gas leases.”228 

Though many of the land uses were allowed to continue, several mining companies were 

forced  off  the  land – the  most  widely publicized  being Andalex  Resources,  a  Dutch 

mining  company  who  had  coal  leases  on  650,000  acres  of  the  monument  near 

Kaiparowits Plateau.229 Because of the monument designation and the location of the 

mining leases, Andalex Resources was unable to mine on the land, and the Department of 

the Interior relocated their coal leases to other parts of Utah.230 

Clinton  also  charged  BLM  with  creating  a  management  plan  based  on  two 

principles:  “protecting  the  monument  in  its  primitive,  frontier  state,  and  providing 

opportunities  for the study of historic and scientific resources.”231 In accordance with 

these two principles, BLM requires that “visitor development is limited to peripheral land 

on four percent of the monument, in the designated “frontcountry zone.” The bulk of the 

monument  (65%)  is  designated  “primitive  zone,”  which  “will  offer  an  undeveloped, 

primitive,  and self-directed visitor  experience without motorized access.”232 Being the 

first of Clinton's designations and the first since Carter's presidency, the Delaware-sized 

national monument fell under heavy controversy for both its size, lack of public input in 

the planning and creation, and timing of the designation of the monument.233  Partially 

because of this controversy, no other Antiquities Act designations took place until the last 

year of his presidency, when he created 18 new national monuments.234
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The next set of Clinton's Antiquities Act designations occurred on January 11, 

2000, when he created the Grand Canyon-Parashant, Agua Fria, and California Coastal 

National  Monuments  and  expanded  the  Pinnacles  National  Monument.235 The  Grand 

Canyon-Parashant designation is located on the northernmost rim of the Grand Canyon 

and  encompasses  an  area  of  1,014,000  acres  including  part  of  the  Colorado  River's 

drainage  basin,  an  area  Clinton  noted  as  a  “vast,  biologically  diverse,  impressive 

landscape.”236  The  Grand Canyon-Parashant  designation  falls  under  the  scope of  the 

Antiquities Act because it includes “outstanding geologic features, as well as significant 

archeological evidence and biological resources.”237  The second of these monuments, the 

Agua Fria national monument, is located about 40 miles north of Phoenix, AZ, and the 

71,100 acre site contains “one of the most significant systems of late prehistoric sites in 

the  American  Southwest.”238 Because  of  this,  the  Antiquities  Act  covers  both  the 

archeological  features  of  the  site  as  well  as  the  ancient  artifacts,  for  they  have  the 

potential  to  help  archeologists  and  scientists  to  identify  the  way  ancient  humans 

interacted  amongst  themselves  and with  the  environment.239  The  third  of  this  set  of 

Clinton's designations, the California Coastal National Monument, consists of roughly 

7,000 acres  along an  840-mile  stretch  of  California  coastline.240 This  Antiquities  Act 

designation is the first of its kind in that it protects small, scattered pieces of land – those 

that contain “islands, rocks, exposed reefs, and pinnacles above mean high tide within 
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twelve nautical miles of the shore” - instead of one large landmass.241 Though the natural 

formations do not stop at the Oregon border, the designation's northernmost border is 

often drawn at the Oregon-California state line.242  The final designation in this set was 

Clinton's  expansion  of  the  Pinnacles  National  monument,  marking  the  monument's 

seventh expansion in its  lifetime.243 The Pinnacles National Monument was originally 

created  in  1908  under  Theodore  Roosevelt  to  preserve  its  “spire-like  natural  rock 

formations” and was expanded 7900 acres to include “some of the headwaters of the 

monument basin.”244

April 15, 2000 marked the third set of President Clinton's designations, in which 

he  created  the  Giant  Sequoia  National  Monument,  located  in  the  Sierra  Nevadas  of 

California.245  This preservation adjoins Sequoia National Park and contains two separate 

parcels of a total of thirty-four sequoia tree groves covering a total of 327,769 acres.246 

Clinton's timing in creating this monument is worth noting – he did so about a week 

before  Earth  Day,  as  if  to  exemplify his  administrations  dedication  to  protecting  the 

environment.247

Clinton's fourth set of Antiquities Act designations was done in such a manner as 

to not draw attention from the media – he designated four monuments in the same day 

and announced them together, rather than separating them and drawing more attention to 

the administration with multiple announcements.248  On June 9, 2000 Clinton created the 
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Cascade-Siskiyou National Monument in Oregon, the Canyons of the Ancients National 

Monument located in Colorado, Hanford Reach National Monument in Washington state, 

and Ironwood Forest National Monument located in Arizona.249 Together, these locations 

make up over 500,000 acres of natural landscapes containing great biodiversity of plants, 

birds, animals, and (specifically to the Cascade-Siskiyou monument) butterflies; rugged 

landscapes  and  rivers  essential  to  aquatic  life;  and  extensive  archeological  treasures 

including prehistoric rock sites.250  Shortly after the 2000 election, Clinton created the 

Vermillion Cliffs National Monument, a stretch of land covering 293,000 acres of “red-

hued cliffs, sandstone slickrock, and adjoining lands located on the Colorado Plateau in 

northern  Arizona.”251  This  site  was particularly suited  for  the  Antiquities  Act,  for  it 

includes “some of the earliest  rock art  in the Southwest,  as well  as high densities of 

Ancestral  Puebloan  sites,”252 giving  researchers  the  ability  to  study  ancient  cultures 

without fear of their artifacts being destroyed.  Clinton also expanded the Craters of the 

Moon National  Monument for the fifth time in its  history;  the monument,  located in 

Central Idaho, was expanded over 661,000 acres to include extensive lava fields.253  

In  the  final  week of  his  presidency,  Clinton  designated  several  other  national 

monuments  using  the  Antiquities  Act,  including  Carrizo  Plain,  Kasha-Katuwe  Tent 

Rocks, Pompeys Pillar, Upper Missouri River Breaks, and the Sonoran Desert National 

Monuments,  among others.254 These  designations  include  nearly one  million  acres  of 

preserved land  including rock exposures,  wetlands,  and rivers  famous for both their 
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natural  beauty and  their  historical  importance  –  both  Pompeys  Pillar  and  the  Upper 

Missouri  River  Breaks  monuments  were  traveled  by  Lewis  and  Clark.255 These 

designations are often seen as a last-ditch effort by the Clinton administration to protect 

the environment before a new president gained power but, in doing so, he created an 

extensive  network  of  national  monuments  that  protected  millions  of  acres  of  the 

environment.  Clinton  revolutionized  the way the  Antiquities  Act  was used in  that  he 

didn't  solely  use  it  to  protect  'curiosities',  but  instead  preserved  vast  areas  of  the 

environment.  Clinton created national monuments that “revolve around large ecosystems 

that are distinct and of significance. […] While Clinton's expansion of the Antiquities Act 

from individual 'curiosities' to entire ecosystems is novel, it corresponds with the growing 

knowledge that an individual species does not exist independent of its surrounds; rather, 

an ecosystem is a community in which all parts are interdependent.”256 Regardless of how 

the designations may be viewed by the public and how they may be criticized, the overall  

outcome of widespread environmental  protection greatly outweighs the risks  and any 

backlash the Clinton administration received.

4.4 Use of the Antiquities Act for Marine Environments
Though the vast majority of Antiquities Act designations have been for terrestrial 

ecosystems, several aquatic national monuments have been created by executive order 

through the Act.  For example, presidents have been designating marine monuments since 

1938, including the “Channel Islands National Monument, Santa Rosa Island National 
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Monument in Florida,”257 and in 1961 John F. Kennedy created the Buck Island Reef 

National  Monument  in  the  US Virgin  Islands,  which  president  Clinton  expanded  by 

18,100 acres in 2001.258  The monument was created originally to “protect Buck Island 

and  its  adjoining  shoals,  rocks,  and  undersea  coral  formations.”259  When  president 

Clinton expanded it shortly before he left office, he included additional submerged “coral 

reefs, barrier  reefs, algal plain,  shelf edge, and other supporting habitats  not included 

within the initial boundary” and prohibited all extractive uses within the new boundaries 

of the monument.260 In prohibiting activities such as fishing and coral harvesting, Clinton 

created an area where anthropogenic sources of coral reef stress would not exist, ideally, 

and would thus create an overall healthier reef ecosystem. 

The Buck Island monument was not the only marine designation president Clinton 

made – he also created the Virgin Islands Coral Reef National Monument in January 

2001, which encompassed an area of 12,708 marine acres within a three-mile area off the 

coast of St. John in the US Virgin Islands.261 The monument protects  a vast  array of 

marine ecosystems, including “sea grass beds, coral reefs, mangroves, sand communities, 

and algal plains” and includes Hurricane Hole, “the most extensive and well developed 

mangrove habitat  on St.  John and […] an important  nursery area  for  reef-associated 

species.”262 Like the Buck Island monument, the Virgin Islands Coral Reef monument 

also  prohibits  extractive  uses,  but  those  enforcing  the  monument's  regulations  have 

encountered problems with boat activity in the monument's waters; though the boats may 
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not be extracting any, their presence can put undue stress on the coral reef ecosystems 

through both direct sources (anchoring, etc) and indirect sources (sedimentation, etc).263 

By setting aside even an areas as small as the 12,708 Virgin Island monument, Clinton 

has set a precedent for lawmakers and later presidents to follow – one that is able to 

interpret the Antiquities Act to not only include terrestrial monuments but to recognize 

the natural and scientific wonders submerged landscapes offer, and thus protect them for 

future generations.  

Following the new precedent set by president Clinton, president George W. Bush 

made a total of four Antiquities Act designations, the first of which occurred on June 15, 

2006 when he created the Northwestern Hawaiian Islands Marine National Monument.264 

The  new marine  preservation  area  covered  roughly 140,000 square  miles  of  “ocean, 

atolls, coral reefs, and other land masses”265 in the northwestern portion of the Hawaiian 

archipelago,  and  area  described  as  a  “treasure  trove  of  coral  reefs  and  rich 

biodiversity.”266 Bush's decision to create this national monument came after much work 

by both Hawaiian island locals and partially by the Clinton administration.  Beginning in 

2000, Hawaiian locals began working with scientific and environmental groups, among 

others, in order to develop effective regulations for protecting the delicate environment 

found  in  the  northwestern  islands.267 Representatives  from  five  of  the  eight  major 

inhabited Hawaiian islands came together to draft a protection policy to protect the area 
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from anthropogenic  stressors.268 Their  legislation  was  presented  to  the  White  House 

during the Clinton administration, and it led to Clinton's designation of the Northwestern 

Hawaiian Islands Coral Reef Ecosystem Reserve.269  To many, Bush's 2006 monument 

designation  of  the  same  area  came  as  a  great  surprise,  but  protected  the  area 

nonetheless.270

The official Hawaiian name of the monument designation was given on March 3, 

2007 – Papahanaumokuakea, meaning “the deity of our ancestors who extends to the 

Northwestern Hawaiian Islands,  the  great  expanse she gave birth  to.”271  The islands 

extend to a total of about 1500 miles northwest of the more commonly known, populated 

Hawaiian  islands.272  Rich  in  biodiversity,  the  isolated  archipelago  hosts  upwards  of 

fourteen million seabirds, along with four endangered land species that can only be found 

on the small island chain.273  Several of the islands, such as Mokupapapa (aka French 

Frigate  Shoals),  contain  other  species  that  depend  on  the  islands  and  the  diverse 

ecosystems present there; for instance, Mokupapapa hosts “the largest monk seal colony 

in the world, while also serving as nesting grounds for more than 90% of all green sea 

turtles in Hawaii.”274 Because of his monument designation through the Antiquities Act at 

the  prompting  of  local  officials,  Bush  was  able  to  protect  an  area  of  extensive 

biodiversity, including coral reef ecosystems, in the Hawaiian islands.

On January 6, 2009, Bush used the Antiquities Act to create his last three marine 
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national  monuments  -  the  Marianas  Trench,  Rose  Atoll,  and  Pacific  Remote  Islands 

national monuments,  the latter  of which includes “Wake, Baker,  Howland, and Jarvis 

Islands,  Johnston Atoll,  Kingman  Reef,  and  Palmyna  Atoll,  lying  south  and  west  of 

Hawaii.”275 The Marianas Trench  is roughly 940 nautical miles long and 38 nautical 

miles wide and contains the deepest known parts of the ocean along with some of the 

most biologically diverse ecosystems on the globe.276 Those reefs in the northernmost 

portion of the Marianas Trench provide rare volcanic habitats for organisms requiring 

basalt, and the coral reefs throughout the trench have high quantities of large predators, 

including sharks.277  As Bush notes in his executive order designating the Trench as a 

monument, the reefs “also contain one of the most diverse collections of stony corals in 

the Western Pacific. […] the waters of Farallon de Pajaros (also known as Uracas), Maug, 

and  Asuncion  support  some  of  the  largest  biomass  of  reef  fishes  in  the  Mariana 

Archipelago.   These  relatively pristine  coral  reef  ecosystems are  objects  of  scientific 

interest and essential to the long-term study of tropical marine ecosystems”278 which thus 

allows Bush to use the Antiquities Act to preserve the Marianas Trench corals.  Also, in 

accordance  with  the  “smallest  area  compatible  with  proper  care  and  management..” 

clause of the Antiquities Act, Bush states “the Federal land and interests in land reserved 

consists  of approximately 95,216 square miles of submerged lands and waters of the 

Mariana Archipelago[...]”279  

275 Rieser, Alison and Jon M. Van Dyke.  “New marine national monuments settle issues” Natural  
Resources & Environment 24.2 (2009) 

276 “Establishment of the Marianas Trench Marine National Monument” The America's Intelligence Wire 
(Jan 6, 2009)

277 Ibid.
278 Ibid.
279 Ibid.

64



Bush's  designation of the Rose Atoll  Marine National Monument was done in 

order to protect the coral reef ecosystems surrounding the small, diamond-shaped atoll 

near American Samoa.280 The atoll itself is made up of “20 acres of land and 1,600 acres 

of lagoon, noted for the pink hue of its fringing reef of coralline algae.”281  The Pacific 

Remote Islands Marine National Monument also protects submerged lands and corals 

surrounding the areas mentioned previously.  Both of these monument designations were 

done with the purpose of protecting the area's rich biodiversity, reef ecosystems, and rare 

and endangered organisms.282 Due to its new protected status, much of this life will be 

preserved and continue to thrive in their own individual ecosystems.

4.5 Controversy
These presidents' usage of the Antiquities Act did not come without significant 

controversy and judicial action. As mentioned previously, many politicians and citizens 

were often angered at a presidents' monument designation, for often their input was not 

sought out beforehand.  Also, much of the Act's language leaves it open to interpretation, 

thus  creating  another  potential  source  of  conflict.  The  language  of  the  Act  creates 

situations in which the Act can be used very well, but several cons exist that make many 

lawmakers uneasy and hesitant to apply the Act.  In several cases, judicial action has 

caused the Supreme Court to defend the presidents' monument designations, though an 

Antiquities Act designation has never been overturned by the courts.283

Because  the  Antiquities  Act  is  an  executive  order,  it  has  received  large 
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controversy with lawmakers and those affected by the monument designations, among 

others.   As  an  executive  order,  the  president  can  bypass  Congress  and  any  other 

legislature  to  create  a  national  monument  under  the  Act;  very little  outside  input  is 

considered  in  the  decision  making  process.   For  example,  even  though  Clinton's 

designations were favorable to the environmental community,  many criticized him for 

“bypassing  Congress  with  a  'stroke  of  a  pen.'”284  Clinton's  Grand Canyon-Parashant 

National Monument designation was welcomed by the majority of the population but 

many Arizona politicians and local citizens saw the monument designation as a “'land 

lock  up'  achieved  by circumventing  Congress  and  without  public  input.”285  Overall, 

Clinton's designations were praised, but the reaction to his designations as a whole was 

very  similar  to  that  of  the  Grand  Canyon-Parashant  National  Monument;  that  is, 

environmentalists support the designations and a handful of lawmakers and local citizens 

support the viewpoint of Congressman James Hansen of Utah, saying that the Antiquities 

Act was “being used to thwart congressional control over the public's lands, to avoid the 

National Environmental Policy Act, and to deny the American people the right to have 

input in public land decisions.”286

The language of the Antiquities Act has also caused conflict in that its wording is 

largely open to interpretation.  The size of the monument designations have been a source 

of controversy in that few can agree on what can be determined as the “smallest area 

compatible” for preservation.287  Many believe that executive orders intentionally distort 

the facts and use the language of the Act in order to preserve a greater area then what 
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would be considered the “smallest area compatible.”288 Clinton, in particular, faced heavy 

critique after his monument designations, and he noted that in order to preserve objects of 

interest, it “may require withdrawal of sizable tracts of surrounding land to preserve the 

integrity of the objects and the interactions and relationships among them.”289 Also, many 

argue that the original intent of the Antiquities Act was to preserve small areas of land for 

conservation  purposes,  as  the  Act's  legislative  history  indicates;  thus,  any  large 

designation could be considered as misinterpreting the Act, critics claim.290 

Many of the critics of the Antiquities Act designations made by Clinton and others 

assert that creating these national monuments had more of a political motive rather than 

one of conservation.  Backing up these claims is the fact that the majority of Antiquities 

Act creations are done so in the final year, month, or week of the president's term.  For 

example,  Clinton created the Grand Staircase-Escalante National Monument less than 

two months before voters took to the polls in an election year, a move critics claim was 

politically based to make Clinton appear more environmentally friendly.291  Clinton was 

not  the  first  to  be accused of  using the Antiquities  Act  for  political  purposes  – four 

months before his 1956 reelection president Eisenhower created the Edison Laboratory 

National  Monument292 for  perhaps  the  same  purposes  as  Clinton,  to  appear  more 

environmentally friendly. President Franklin Roosevelt would have also been criticized, 

for he created the Joshua Tree National Monument less than a month before his 1936 

reelection.293
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4.6 Judicial Action
Though entirely unsuccessful,  several publicized court  cases have arisen in an 

attempt to overturn the president's Antiquities Act designations, the first of which came 

shortly after the Act's inception.  In Cameron v. United States, taking place in 1920, the 

government  disputed  Cameron's  mining  claim  in  the  newly-formed  Grand  Canyon 

National Monument.294 Because Cameron's mining claim had existed before the creation 

of  the  monument,  he  heavily  criticized  President  Theodore  Roosevelt's  designation, 

claiming it was beyond the presidents' authority within the scope of the Antiquities Act to 

make that  designation.295 Disregarding the existing presence of the mining claim,  the 

Supreme Court ruled that the “Grand Canyon qualified under this portion of the Act as 

the 'greatest  eroded canyon in the United States,  if  not  in  the world,  […] which has 

attracted wide attention among explorers and scientists, afford an unexampled field for 

geologic study, and is regarded as one of the great natural wonders […].”296 Cameron v. 

United States set the precedent that expanded what would qualify as a monument; later 

presidents  built  upon this  to  protect  environmental  and geological  features  under  the 

Antiquities Act.

Shortly after Franklin Roosevelt's controversial designation of the Jackson Hole 

National Monument, the state of Wyoming retaliated, claiming that “the President had no 

authority to withdraw Grand Teton lands as a monument, and that 'an attempt has been to 

substitute, through the Antiquities Act, a National Monument for a National Park.'”297 The 

1945 federal district court case Wyoming v. Franke also charged that not only was the 
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Jackson Hole National Monument not adhering to the Act's restrictions for size, but it 

contained nothing of historic or scientific interest.298  Essentially, what was challenged in 

Wyoming v. Franke was the extent of executive authority – that is, how much power the 

president could exert in order to create this monument, and whether or not he overstepped 

the bounds of the Act.299 The district court denied Wyoming's claims, noting that “if there 

be evidence in the cases of a substantial character upon which the President may have 

acted in declaring that there were objects of historic or scientific interest included within 

the area, it is sufficient upon which he may have based a discretion.”300 In regards to the 

size of the designation,  the court  noted that had there been no evidence of object of 

historic or scientific interest, the monument designation “would undoubtedly be arbitrary 

and capricious and clearly outside the scope and purpose [of the Act].”301  The court noted 

enough evidence of scientific and historic to uphold Roosevelt's Jackson Hole National 

Monument  designation,  though  they  did  acknowledge  the  difficulties  the  state  of 

Wyoming suffered because of the designation.302 The court then deferred to Congress for 

any further discussion of the matter, noting “this seems to be a controversy between the 

legislative and executive branches of the government in which, under evidence presented 

here,  the  court  cannot  interfere.”303  Though  the  court  acknowledged  that  yes,  the 

monument  designation  created  hardships  for  the  state  of  Wyoming,  it  reinforced  the 

president's authority and judgment with regards to the boundaries and interpretations of 

the Antiquities Act.
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Cappaert v. United States, a 1976 Supreme Court case, also challenged the scope 

of  the  president's  authority under  the  Antiquities  Act.  Cappaert,  a  local  rancher,  was 

pumping groundwater that caused a decrease in water level in Devil's Hole, a limestone 

cavern  located  within  the  Death  Valley National  Monument.304 The  government  sued 

Cappaert  in  order  to  protect  the  pool's  unique  scientific  features,  including  the  rare 

Devil's Hole pupfish.  Because the government demanded that Cappaert stop pumping 

groundwater, the case was mainly concerned with water rights, but Cappaert asserted that 

the monument designation was invalid, citing that it did not contain any archeological 

features  and  thus,  could  not  be  protected  under  the  Antiquities  Act.305  Because  the 

Supreme Court quickly dismissed the case, a precedent was set, allowing Antiquities Act 

designations to be made to protect those objects of pure scientific interests.306  

President  Carter's  designation  of  a  vast  area  in  Alaska prompted two separate 

court cases – Alaska v. Carter and Anaconda Copper Company v. Andrus.  In the Alaska 

v. Carter case, the state of Alaska  “sought a preliminary injunction in federal district 

court citing violations of NEPA” with regards to the size of the designation.307 However, 

the  National  Environmental  Policy  Act  (NEPA)  requires  that  a  “federal  agency”  be 

subject to NEPA's environmental impact statement and, because the president himself 

does not qualify as a “federal agency”, the district court determined that the president's 

designation was valid.308 In Anaconda Copper Company v. Andrus, those affected by the 

large  monument  designation  joined  with  the  state  of  Alaska  to  challenge  the  land 
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withdrawal.  Though the claims presented were irrelevant, the decision by the court was 

worth noting  “for its recognition that an initially vague statute can gain content over time 

through the interplay of executive and congressional action.”309  The court's decision also 

noted,  for  the  first  time,  that   the  president  had  overstepped his  authority  under  the 

Antiquities  Act  and that  the lands  designated as  a  monument were “in excess of the 

amount necessary to achieve the purported purpose,” though the court determined that the 

designation did meet the remaining requirements of the Antiquities Act.310 

Though  much  controversy  surrounded  the  majority  of  president  Clinton's 

Antiquities Act designations, very few judicial contests were made.  In 1999 the federal 

district court ruled in favor of Clinton when his authority under the Act was challenged 

by the Utah Association of Counties and the Mountain States Legal Foundation.311 The 

plaintiffs had contested Clinton's designation of the Grand Staircase-Escalante National 

Monument,  claiming  that  the  president  overstepped  his  authority  under  both  the 

Antiquities Act and the US Constitution.312  The district court ruled in favor of Clinton, 

saying that “the plaintiffs' claims should be dismissed due to congressional ratification of 

the  executive  act.”313  Later  in  his  presidency,  the  legitimacy  of  his  Giant  Sequoia 

National Monument designation was unsuccessfully challenged; the plaintiffs argued that 

the  president  had  not  identified  any  'objects  of  historic  and  scientific  interest'  and, 

therefore, the designation was not valid under the Antiquities Act.314 However, the U.S. 

Court  of  Appeals  for  the  D.C.  Circuit  ruled  against  this  argument,  stating  that  “the 
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proclamation  had  identified  giant  sequoias,  various  geological  features,  limestone 

caverns, and paleontological resources, in addition to archaeological sites.”315  The US 

judicial system has never overturned any of the president's Antiquities Act designations, 

though in the case of Wyoming v. Franke, it did defer to the legislative branch to correct 

any alleged problems with presidential authority under the Antiquities Act.316  Despite 

historical controversy, the Antiquities Act saw positive support from a majority of the 

population, and it continued to be a useful conservation tool.

The  public,  lawmakers  and  scientists  included,  has  advocated  for  use  of  the 

Antiquities Act to protect marine environments and, specifically, coral reefs because of 

several key features of the Act.  The Antiquities Act can be used in situations where fast, 

efficient action is needed. Though local negotiations are often necessary to determine 

whether regulation enforcement of a national monument is feasible, the Antiquities Act 

allows  the  president  to  bypass  potential  delays  and  to  unilaterally  create  marine 

preservation area.317 The Act is ideal for rapid action, for unlike existing marine policies, 

the “the Antiquities Act includes neither requirements for notice or public participation 

nor  processes  for  facilitating  congressional  oversight.   Any  action  proclaiming  a 

monument also is not subject to the NEPA or other environmental processes.”318  Because 

of  the  swiftness  with  which  environmental  protection  policies  can  be  issued,  the 

Antiquities Act remains one of the most important pieces of legislation used for marine 

settings,  and  future  lawmakers  should  consider  its  use  when  the  need  for  efficient, 

overarching ecosystem protection arises.
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Chapter 5: Islands in the Stream 

5.1 Gulf as a Connected System & Loop Current
Though they all  differ  in  location,  the  coral  reefs  of  the  Gulf  of  Mexico are  similar 

enough that overarching protection policies could be applied to the area.  Each of the reef 

sites is already connected biologically by the current that exists in the Gulf of Mexico – 

the Loop Current, which carries “plant spores, animal larvae, and even adult creatures 

over huge expanses […] from Belize, Mexico and other Caribbean locales.”319 The Loop 

Current 

“flows roughly northward from the  Caribbean Sea between the Yucatan 
Peninsula and the western end of Cuba, and somewhere in the middle of the 
eastern Gulf it 'loops' to the east, and then flows southward parallel to the 
west coast of Florida.  After it passes the Dry Tortugas, the Loop Current 
turns  sharply to  the east,  becoming the  southern  end of  the  might  Gulf 
Stream as it passes through the Florida Straits.”  

320

As the Loop Current reaches the entire Gulf of Mexico, a policy framework to protect the 
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Gulf's entire coral reef network should be established, as everything is one connected 

system.  Many of the Gulf's coral reefs and banks are connected by bathymetric ridges 

and scarps, and thus “provide a nearly-continuous 'corridor' from Belize and Mexico and 

into the Gulf  itself.   Though separated by large expanses of  ocean water,  the fishes, 

corals, and invertebrates common to these reefs and banks demonstrate that the health 

and vitality of resources 'downstream' are linked closely to those located 'upstream.'”321 

Because of their connectivity, an overarching policy framework that creates standardized, 

all-encompassing resource protection would be ideal for the Gulf coral reefs. 

5.2 Gulf of Mexico Reef Sites

South Texas Banks

The westernmost  of the US Gulf  reefs  are  the South Texas  Banks,  which are 

321 “Leading the World:  Creating an International Network of Marine Protected Areas in the Gulf of 
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located in the mid-shelf region roughly 40 miles off the Texas shoreline.322 Formed nearly 

18,000 years ago, these relic reefs contain a mix of tropical and temperate species that 

have  adapted  to  the  high  turbidity  and  high sedimentation  conditions  present  in  that 

area.323  The invertebrate communities residing within the South Texas Banks, including 

“arrow  crabs,  hermit  crabs,  Spanish  lobster,  octopus,  basket  stars,  sea  urchins,  sea 

cucumbers,  and  fireworms,”  support  an  abundant  fish  population  vital  to  the  reef 

ecosystem.324 Several different corals and sponges comprise the South Texas Banks reefs, 

including (but not limited to) Antipatharian sea-whips, Thesea seafans, paramuricid soft 

corals,  agariciid  hard  corals,  cup-shaped  and  encrusting  sponges,  gorgonians,  and 

crinoids, and Oculina diffusa, a scleractinian coral that knows to thrive in low light, high 

sediment habitat areas.325  

Northwestern Gulf of Mexico Reefs and Banks
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East of the South Texas Banks are the Northwestern Gulf of Mexico Reefs and 

Banks,  lying  between  60-100  miles  of  the  Louisiana  and  Texas  coastlines.326 

Geologically, this area is quite unique in that it contains brine seeps, mud volcanoes, and 

methane seeps nestled within and between the coral reefs.327  Because of its  location 

within  the  main  Gulf  current,  the  Loop  Current,  these  reef  ecosystems  contain  high 

diversity in coral, fish, and invertebrate species; these include “solitary and colonial hard 

corals,  black  corals,  gorgonians,  sponges,  encrusting  algae,  and  diverse  invertebrates 

[and]  hundreds  of  [fish]  species,  including  many  commercially  and  recreationally 

important fish species.”328  Due to their distance from the shore, these reefs often do not 

encounter  many  of  the  anthropogenic  stressors  other  Gulf  reefs  suffer,  and  when 
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threatened by disease or damage, they often recover relatively quickly.329  Contributing to 

the area's uniqueness is McGrail Bank, which consists of roughly 30% cover of a single 

coral species, a concentration of which is rare and not found elsewhere in the Gulf. 330 

The Northwestern Gulf reefs and banks also contains the Flower Garden Banks National 

Marine  Sanctuary,  comprising  the  East  and  West  Flower  Garden  Banks  and  Stetson 

Bank.331

The Pinnacles

Lying between the Mississippi River Delta and the Desoto Canyon, 62 miles off 

the coastlines of Mississippi and Alabama are the Pinnacles, an area containing “deep 

tropical hard bottom assemblages with densities of soft corals, sponges, and solitary and 
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colonial hard corals, all of which provide habitat for associated invertebrates and fish.”332 

This area gets its name from the numerous spire-like pinnacles formed by relic reefs that 

can reach up to 60 feet in height with bases more than twice that width.333  The Pinnacles 

contain a broad array of both temperate and tropical life and is  also  inundated with 

outside organisms through the Loop Current.334  

Madison-Swanson Marine Reserve & Steamboat Lumps

Roughly 60 miles southwest of the Port St. Joe, FL coastline is the 152 square 

mile  Madison-Swanson  Marine  Reserve,  an  area  prized  for  its  corals  and  its  fish 

populations.335 This reserve is known for its limestone seafloor and its rocky outcrops, 
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ranging from two to eight feet in height.336  Covering the rocks are “encrusting sponges, 

sea fans,  corkscrew sea whips,  and scattered  clusters  of  Oculina and other  non-reef-

building corals.”337  Until the area was declared a marine reserve, the fish populations 

were dwindling as overfishing occurred, which also jeopardized a vital grouper spawning 

area.338  The reefs contained within the reserve are roughly 25-60 thousand years old and 

are often subjected to the species influx brought by the Gulf’s Loop Current.339 Further 

southeast of the reserve and of Port St. Joe, FL lies Steamboat Lumps, a 138 square mile 

area that heavily resembles the Madison-Swanson reserve in both structure and species 

present.340  

Florida Middle Grounds

336 Ibid.
337 Ibid.
338 Ibid.
339 Ibid.
340 Ibid. 11

79



Just east of Steamboat Lumps, roughly 80 miles northwest of Tarpon Springs, FL 

lies  the  Florida  Middle  Grounds,  a  460  square  mile  area  consisting  of  “Pleistocene 

limestones and peat, mantled by Holocene corals and sediment.”341  The Florida Middle 

Grounds are quite unique in that it’s the most well developed coral ecosystem that far 

north on the North American continental shelf, containing “23 species of stony corals, 

103  species  of  algae,  about  40  sponges,  75  molluscs,  56  decapod  crustaceans,  41 

polychaetes,  [and]  23  echinoderms.”342  However,  because  the  reefs  are  in  shallower 

water than elsewhere in the Gulf with depths up to 60 meters, these reefs are more subject 

to damage through both natural and anthropogenic sources, including overfishing.343  

341 Ibid. 13
342 Ibid.
343 Ibid.

80

“The Gulf of Mexico:  A Connected System”  9



Pulley Ridge

One of the southernmost reef sites is roughly 150 miles west of Cape Sable, FL, 

near the Dry Tortugas.344  A relatively new discovery, Pulley Ridge is roughly 400 square 

miles and is made up of over 60 miles of drowned barrier islands, creating a reef that is  

several meters thick in some places.345  Agaricia spp. And Leptoceris cucullata dominate 

the  coral  species,  accounting  for  up  to  60% of  the  coral  cover  in  certain  areas,  and 

“sponges, calcareous and fleshy algae, octocorals, and sediment occupy surfaces between 

the corals.”346  Pulley Ridge is unique in that the organisms are constantly under low-light 

conditions  –  roughly  5%  of  light  available  for  other  shallow  reefs  –  yet  the  coral 

ecosystem  stays  remarkably  healthy,  with  no  visible  signs  of  coral  diseases  or 
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bleaching.347  Though this is not an exhaustive list of the Gulf’s coral sites, these provide 

an overview of several of the larger preservation areas.

5.3 Existing Protections
Many of  the  coral  reef  sites  in  the  Gulf  of  Mexico  are  already governed  by 

regulatory frameworks, though each site differs in what it requires due to differences in 

structure  and  species.   Each  site  has  habitat-specific  regulations  that  have  been 

determined on a case-by-case basis.  The Northwestern Gulf of Mexico reefs and banks is 

regulated by several different policy frameworks, as it has a wide spectrum of threats to 

the  health  of  the  corals.   Regulated  by  the  Minerals  Management  Service,  the 

Environmental  Protection  Agency,  the  National  Marine  Fisheries  Service,  and  the 

National Marine Sanctuary Program, the northwestern gulf reefs and banks area cover 

four 'Coral Habitat Areas of Particular Concern (HAPC)', as designated by NOAA – The 

East and West Flower Garden Banks, Stetson Bank and McGrail Bank (the first three 

composing  the  Flower  Garden  Banks  National  Marine  Sanctuary).348  In  these  areas, 

many regulations  exist  for  fishing,  as  certain equipment  or fishing methods have the 

potential  to  damage the  reefs;  these  include  “fishing with  a  bottom longline,  bottom 

trawl,  buoy  gear,  pot  or  trap,  and  bottom anchoring[...]”  as  well  as  the  use  of  any 

dredging equipment.349  Within the northwestern gulf reef protected areas are designated 

'No Activity Zones' where any activities that could physically impact the reefs is strictly 

forbidden,  but  outside  these  areas  regulated  oil  or  gas  drilling  could  be  permitted.350 
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Realistically, the northwestern Gulf reefs and banks are lacking in regards to enforcement 

– for instance, even though NOAA has created HAPCs throughout the banks, there are no 

regulations that enforce any sort of protection policies associated with them.351  Also, 

there are  no regulations in the entire  area for visitor use,  so there is  little  to prevent 

visitors from harming the reefs, either by extraction or physical damage, and no strategies 

exist to help mitigate the damage.352 If coral reef degradation is to be slowed, stopped, or 

mitigated, proper regulations need to be put into place and enforced.

East of the northwestern Gulf reefs and banks lie the Pinnacles, an area of deep-

water reefs managed under the Minerals Management Service and the National Marine 

Fisheries  Service.353  Similar  to  the northwestern  Gulf  reefs,  visitors  and recreational 

activities are not monitored in this area, so the potential for anthropogenic coral damage 

is high; however, unlike the northwestern Gulf reefs, many areas in the Pinnacles lack 

regulation for bottom fishing equipment and anchoring, so damage to the reefs is and sea 

floor is common.354  The Minerals Management Service (MMS) dictates the majority of 

the regulation within the Pinnacles by restricting “exploration and development activities 

in the vicinity of features in this region of the Gulf; no bottom-disturbing activities may 

occur within 100 feet of any hard bottoms/pinnacles that have vertical relief of eight feet 

or more.”355 Also, before any activity can begin in the Pinnacles, a live bottom survey 

must be completed, and if the sea floor will be adversely affected, regulations state that 

the activity may need relocation or strict monitoring.356  It's apparent that this Pinnacles is 

351 Ibid.
352 Ibid.
353 Ibid., 8
354 Ibid.
355 Ibid.
356 Ibid.

83



another  Gulf  reef  site  that  would  benefit  from greater  monitoring  and  regulation,  if 

feasible.

Off the coast of Port St. Joe, Florida lie the Madison-Swanson Marine Reserve 

and  Steamboat  Lumps,  two  areas  inhabited  by deep-water  coral  reefs  and  large  fish 

populations.357  Compared  to  the  previously  mentioned  sites,  the  Madison-Swanson 

Marine Reserve and Steamboat Lumps have exemplary regulations, though enforcement 

of said regulations often poses problems.  The National Marine Fisheries Service and the 

Gulf of Mexico Fishery Management Council oversee these two preserves, and the two 

organizations have established the following regulations for managing fish populations in 

the Reserve:  “Possession of Gulf reef fish prohibited year-round, except in possession 

aboard  a  vessel  in  transit  with  fishing  gear  appropriately stowed;  From November  1 

through April 30, all fishing prohibited; [and] From May 1 through October 31, fishing 

activity is restricted to surface trolling only.”358  Unfortunately, few regulations exist for 

the protection of coral reefs within the Madison-Swanson Marine Reserve and Steamboat 

Lumps – the vast majority are directed towards protecting fish populations.  It's essential 

to create management practices specifically for the reef ecosystems contained in these 

two marine reserves if they are to be effectively preserved instead of relying solely on 

fishery regulations.

Located roughly 80 miles northwest of Tarpon Springs, Florida,  is the Florida 

Middle Grounds preserve, which is under supervision of the National Marine Fisheries 

Service and the Gulf of Mexico Fishery Management Council359.  As one of the most 
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heavily regulated marine reserves in the Gulf of Mexico, the Florida Middle Grounds has 

existing regulations with the goal of both fishery and coral reef protection.  The Gulf of 

Mexico  Fishery  Management  Council  has  designated  the  area  a  HAPC,  as  per  the 

Essential Fish Habitat Authority,  and existing regulations forbid “bottom anchoring to 

protect coral reefs, but this applies only to fishing vessels; […] bottom trawling in the 

HAPC; [and] longlines, buoy gear, and all traps/pots to protect the coral communities.360” 

The  regulation  of  the  Florida  Middle  Grounds  is  not  flawless,  however,  as  great 

protection  could  be  given  to  coral  communities  by  prohibiting  non-fishing  related 

damage, such as anchoring and diving, to prevent physical harm to the coral reefs361.  

Pulley Ridge, the furthest south of the Gulf's protected reefs, is located about 150 

miles west of Cape Sable, Florida, and is under the supervision of the National Marine 

Fisheries Service and the Gulf of Mexico Fishery Management Council, like the three 

previous  preserves.362  However,  Pulley  Ridge  is  unique  in  that  overall,  its  coral  is 

healthier than elsewhere in the Gulf, with almost no coral bleaching or disease present363. 

Pulley Ridge has the same regulation framework as the Florida Middle Grounds,  but 

greater  protection  is  needed  for  this  unique  area  if  its  current  health,  stability,  and 

biodiversity are to be preserved364.

5.4 Islands in the Stream Proposal
Of the many policy regulations governing the Gulf’s corals, many fall short when 

providing  overarching,  comprehensive  coverage  for  the  entire  Gulf.   However,  the 
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Islands in the Stream proposal seeks to fix this issue, bringing together each different reef 

and fishery site under one set of regulatory principles.  The proposal would seek to create 

a network of MPAs for the protection of the Gulf's marine resources that are already 

ecologically connected through the Loop Current.  By linking together the existing MPAs 

with new MPAs (created where needed), NOAA hopes to provide an ecosystem-based 

management approach that would make the Gulf of Mexico “the world's first, and largest, 

ecologically  connected  system  of  marine  protected  areas.”365  By  improving  overall 

enforcement in the Gulf, Kumar Mahadevan, president of Mote Marine Laboratory notes, 

“the Islands in the Stream concept […] will raise awareness of our ‘jewels of the Gulf’, 

stimulate research, education and outreach, allow for a more comprehensive management 

process and strengthen some of the baseline protections that should exist throughout the 

network.”366   NOAA created the proposal with the eventual goal of connecting each of 

the  US Gulf  MPAs  with  those  near  Mexico  and  the  Caribbean  in  order  to  increase 

protection and scientific research on an international scale and facilitate communication 

and cooperation between affected nations.367  The Islands in the Stream proposal consists 

of a set of conservation goals with a loosely-weaved framework for accomplishing these 

goals, but no specifications for which legislative tool to use.   Because the Islands in the 

Stream proposal does not have existing legislation associated with it, there is the potential 

to make the proposal more effective, for each different policy tool can be analyzed to 

determine which would best accomplish the goals set out by the proposal.  Many of the 

365 Causey, Billy D.  “Islands in the Stream:  A Concept for the Gulf of Mexico” Presentation – MPA 
Federal Advisory Committee at Great Lakes Maritime Heritage Center, Alpena, Michigan (Oct 24, 
2007) 19

366 Mote Marine Laboratory., 9
367  Ibid., 7
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policy tools mentioned previously could be used with the Islands in the Stream proposal 

to protect the Gulf's reef sites, but what may prove most effective are the Antiquities Act 

and the NMSA.  Conservation areas have already been created in the US using processes 

similar to the Islands in the Stream proposal - the Papahanaumokuakea Marine National 

Monument  in  the  Northwestern  Hawaiian  Islands  linked  together  nine  sites  into  an 

overarching protection network using the Antiquities Act.  The goals presented by the 

Islands in the Stream proposal are realistic and attainable, though the proposal itself is 

vague in the procedure for attaining those goals.  

As  noted  earlier,  existing  regulations  are  place-based,  often  lack  effective 

enforcement,  and  have  very little  coordination  between  reef  sites;  the  Islands  in  the 

Stream concept is  one that would unite each site and help to provide an overarching 

framework of protection for the natural resources throughout the Gulf, helping to solve 

the problems many existing MPAs face.  The Gulf reefs are an interconnected system 

with the aid of the Loop Current – the reef sites often share “physical, chemical, and 

biological  processes,”368 and  so  regulations  need to  be  thorough and  widespread;  for 

instance, if the United States creates regulatory mechanisms that protect its reef sites but 

Belize and Mexico do not, the US reefs will likely be affected.  The Islands in the Stream 

concept addresses these concerns, calling for international cooperation for the countries 

associated with the Gulf reefs and elsewhere connected with the Loop Current.  

The  Islands  in  the  Stream proposal  would  also  give  rise  to  greater  scientific 

knowledge within the Gulf, as the protected areas would allow researchers to gather more 

information about the biodiversity and structure of the reef sites. Will Heyman of Texas 

368 Ibid., 86
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A&M’s  Geography  Department  notes,  “the  Islands  in  the  Stream concept  is  that 

topographic highs that rise abruptly and significantly above the otherwise relatively flat 

coastal  margin within the Gulf,  e.g.  shelf  edges,  sea mounts,  salt  domes,  ridges,  and 

pinnacles  are  likely important  for  both  fisheries  productivity and marine  biodiversity 

conservation and should therefore be seriously considered as core areas within a proposed 

network of marine reserves with the Gulf of Mexico.”369  Implementing the Islands in the 

Stream proposal will be highly beneficial not only for coral protection, but for the overall 

environmental health of the Gulf.  Scientists have studied the coral ecosystems in the 

Gulf at length, have gathered extensive data on the reef organisms, and because of this 

the  Islands  in  the  Stream  proposal  has  significant  ecological  data  backing  it  up. 

According to  Billy  Causey,  regional  director  of  NOAA's  Southeast  Region Office  of 

National Marine Sanctuaries, the goal of the Islands in the Stream is to not only protect 

the  existing  coral  reef  sites,  but  also  “enable  ecological  integrity,  […]  enhance  fish 

production, […] provide a test of ecosystem-based management, and […] demonstrate 

U.S. Leadership in protecting marine resources.”370  The Islands in the Stream proposal 

has the potential to streamline policy enforcement and, in connecting each of these reef 

sites, may also show where in the Gulf protection is lacking.

However,  implementing  such  a  proposal  requires  processes  conducive  of 

implementation of existing regulations.  Existing MPAs are governed by other regulations 

– in the Gulf, the majority are managed under the NMSA, and so implementing Islands in 

the Stream requires using some of the processes through which a NMSA designation 

369 Ibid., 42
370 Causey, Billy D. “The Gulf of Mexico Concept” 40
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would go.  Public input would be necessary for the coastal states and countries affected 

by the Islands in the Stream proposal, as they will likely play a large role in enforcement 

of the MPA network.  If a Gulf MPA was created under the Antiquities Act,  much of the 

population would be angry and likely resist the new regulations as their input was likely 

not sought out beforehand.  That resistance has the potential to cause enforcement and 

management problems if the designation were to go through against public will.  Overall, 

using the Antiquities Act to create MPAs included in the Islands in the Stream proposal 

may not be the ideal situation, as it has the potential to cause public distrust of future 

policy enactments.  However, if the Antiquities Act must be used, in the case of an area 

needing rapid protection for example, the public must be heavily involved in developing 

management  and  enforcement  plans  after  the  initial  designation  for  the  MPA to  be 

successful. 

When comparing the NMSA and the Antiquities Act, one must note that though 

they have differences,  they both can be used as effective policy tools  in  establishing 

MPAs in the Gulf.  Because it was established with marine resource protection in mind, 

the  NMSA can  offer  more  specific,  overarching  protection,  and  has  restrictions  and 

caveats associated with many marine-specific activities.  However, its slow designation 

processess  and  lengthy debates  between  the  public  and  lawmakers  make  the  NMSA 

inefficient in situations where rapid protection is needed.  The Antiquities Act, though 

effective in quickly protecting marine areas, was not originally intended for use in marine 

environments, but it has been interpreted such that their protection falls under the Act. 

Thus, many marine-specific activities may fall outside the spectrum of the Antiquities 
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Act,  providing  ineffective  protection.   Each  potential  MPA needs  to  be  analyzed  to 

determine which policy tool is best for use in that specific situation and, once the MPAs 

are created, the Islands in the Stream proposal can become a reality.  

An ideal situation for the success of the Islands in the Stream proposal would be 

to integrate both the Antiquities Act and the NMSA.  As Billy Causey notes, “immediate 

protection for certain activities could be provided by the President under the Antiquities 

Act and co-management by MMS and NOAA” and, in order to not anger local citizens, 

“long-term management  and protection  would  be  established  after  a  thorough  public 

process under the highly collaborative and inclusive NMS Act designation process.”371 

This would provide the benefits of each regulatory framework without the downsides – 

an area would be designated quickly and efficiently through the Antiquities Act, avoiding 

the lengthy designation processes under the NMSA, but the public would still be included 

in deciding the management and enforcement plans for overarching marine protection 

under the NMSA.  The Islands in the Stream proposal can only be effective if there is 

uniform agreement regarding environmental protection between both policymakers and 

local  citizens,  and  to  achieve  this  lofty  goal,  public  opinions  need  to  be  taken  into 

account.  Also, in presenting any sort of marine protection policy, economics must be 

analyzed - “marine governance, conservation, and sustainability must be shown to serve 

our needs for economic opportunity and growth”372 and, if it fails to do so, public support 

will likely be slim or nonexistent.  Once shown that protecting the Gulf's coral reefs will 

be fiscally beneficial in regards to industries such as tourism and fishing, among others, 

371 Causey, Billy D.  “Islands in the Stream:  A Concept for the Gulf of Mexico”  16
372 Mote Marine Laboratory, 87
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public support will likely increase.  

Contrary to many beliefs, the Islands in the Stream proposal would not hurt the 

existing  industries  in  the  Gulf  of  Mexico,  including the  recreational  and commercial 

fishing industries and the energy sector.  The proposal would only be protecting small 

areas that are lacking effective (or any) regulations,373 and by having ecosystem-based 

protection, the entire area's health would improve, likely improving fish stocks as well. 

The initiative would not go through without a thorough public process and would require 

concrete, accurate science, emulating wildlife refuges on land.374  Many of the areas that 

would  gain  more  protection  under  the  Islands  in  the  Stream  proposal  already  have 

existing fishery management regulations amongst many different regulatory authorities.375 

Also, several potential conservation sites have been designated HAPCs, so restrictions for 

fish catches already exist.376  Thus, any impacts to the fishing industry would be minimal 

and fishermen would be able to easily adapt to the new regulations.

The energy sector would not be negatively affected either, as the Islands in the 

Stream proposal contains no plans that would close off existing oil and gas operations in 

the Gulf.377  Like with the fishing industry, many areas that would be affected by the 

Islands in the Stream proposal already have restrictions on extractive activities or are 

entirely off-limits, so the energy sector would feel very little effects from these areas.378 

As Billy Causey notes, the Islands in the Stream proposal “will allow for current energy 

industry operations to continue and also allow future, environmentally sound access to 

373 Causey, Billy D.  “Islands in the Stream:  A Concept for the Gulf of Mexico” 17
374 Ibid.
375 Ibid
376 Ibid
377 Ibid. 18
378 Ibid.
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protected areas.”379  By allowing the current practices to continue while still addressing 

marine conservation, the Islands in the Stream proposal presents a feasible, realistic way 

to  provide  greater  protections  for  the  Gulf's  coral  reef  ecosystems  while  allowing 

industrial activities to proceed.

The Islands in Stream proposal is not actively going through legislative processes, 

as it received great opposition from both fishermen and several members of the Senate.380 

Republican Senator  David Vitter  of  Louisiana joined with Alabama's  two Republican 

senators, Richard Shelby and Jeff Sessions, to strongly oppose the Islands in the Stream 

proposal.381 They were concerned that implementing the new MPAs would “have held 

potentially  grave  consequences  for  the  Gulf  Coast's  fishing  and  energy  interests.”382 

Senator  Vitter  also expressed his concern about the oil  and gas industry in the Gulf, 

noting that “it would have been irresponsible of us to further compound [our nation's 

growing  energy  concerns]  by  closing  off  areas  that  may  hold  oil  or  natural  gas 

reserves.”383  As mentioned previously, the effects to the existing energy sector would be 

minimal, and oil and gas exploration would continue outside of the MPA designations. 

Even presented with these facts, however, those opposed to the Islands in the Stream 

concept continued to balk at the idea.  Many opposed to enacting the  proposal were more 

concerned  with  meeting  the  growing  oil  demand  than  preserving  the  Gulf's  fragile 

ecosystems, a problem that has plagued environmentalists for years.  

379 Ibid.
380 Burdeau, Cain. “Gulf of Mexico marine sanctuary idea dead for now” USA Today (Nov 7, 2008)
381 Ibid.
382 Ibid.
383 Ibid.
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5.5 – Marine Spatial Planning
Currently, the Islands in the Stream proposal is dormant, but another policy has 

the potential to achieve everything laid out by the Islands in the Stream, called Coastal 

and Marine Spatial Planning (CMSP).  CMSP has the potential to be as effective as the 

Islands in the Stream proposal, if not more so, for,

“CMSP is  a  comprehensive,  adaptive,  integrated,  ecosystem-based,  and 
transparent spatial planning process, based on sound science, for analyzing 
current  and anticipated  uses  of  ocean,  coastal,  and Great  Lakes  areas. 
CMSP  identifies  areas  most  suitable  for  various  types  or  classes  of 
activities in order to reduce conflicts among uses, reduce environmental 
impacts,  facilitate  compatible  uses,  and  preserve  critical  ecosystem 
services to meet economic, environmental, security, and social objectives. 
In practical terms, CMSP provides a public policy process for society to 
better determine how the ocean, coasts, and Great Lakes are sustainably 
used and protected now and for future generations.”384

Essentially, CMSP has the potential to carry out every goal the Islands in the Stream 

proposed  but  with  updated  legislature  and  better  enforcement/management  plans. 

Management  of the Gulf's  marine resources,  as dictated by CMSP, needs to  be more 

“integrated,  comprehensive,  ecosystem-based,  flexible,  and  proactive,”385 mimicking 

many of goals of the Islands in the Stream proposal. CMSP would be an ideal situation 

for the Gulf of Mexico, as it would protect the area in a way similar to combining the  

Antiquities Act and the NMSA – that is,  it  provides ways to better manage activities 

concentrated  in  protected  areas  including  “Aquaculture  (fish,  shellfish,  and  seaweed 

farming),  […] environmental/conservation  (e.g.,  marine sanctuaries,  reserves,  national 

parks,  and wildlife  refuges),  Maritime Heritage  and Archeology,  […] [and]  scientific 

384 White House Council on Environmental Quality.  “Interim Framework for Effective Coastal and Marine 
Spatial Planning” Interagency Ocean Policy Task Force (Dec 9, 2009) 1

385 Ibid.
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research and exploration”386 among others.  By combining the original intentions behind 

creating both the Antiquities Act (protecting historical areas, notably archeological) and 

the NMSA (protecting marine resources), CMSP provides an all-encompassing protection 

plan that would likely be more efficient than using multiple policy tools together.  

CMSP's  goals  in  marine  protection  consist  of  not  only  improving  ecosystem 

health and sustainability, but doing so in a way as to not hinder human uses; that is, 

“CMSP is intended to improve ecosystem health and services by planning 

human uses in concert with the conservation of important ecological areas, 

such as areas of high productivity and biodiversity; areas and key species 

that are critical to ecosystem function and resiliency; areas of spawning, 

breeding,  and  feeding;  areas  of  rare  or  functionally  vulnerable  marine 

resources; and migratory corridors.”387

Included in these areas are the network of delicate coral reef sites present in the Gulf of 

Mexico, areas that could be more efficiently managed under CMSP than their current 

regulatory frameworks.  CMSP would be the best policy tool for protecting the Gulf's 

marine  resources  because  of  its  comprehensive  outlook  –  it  looks  at  each  sector's 

demands in the area, the ecologically sensitive areas that need protection, and integrates 

them such that areas “essential for the resiliency and maintenance of healthy ecosystem 

services and biodiversity” are protected while human uses of marine resources can be 

maximized in a sustainable manner.388  

386 Ibid. 2
387 Ibid. 3
388 Ibid. 4
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CMSP picks up with there Islands in the Stream proposal left off, intending to 

create a network of protected areas that include the coral reef sites in the Gulf of Mexico.  

Planning done through CMSP would be done on the large  marine ecosystem (LME) 

scale.389 LMEs,  “defined  on  the  basis  of  consistent  ecological  conditions  and  other 

factors,”390 would include the Gulf of Mexico's coral reef sites, connected ecologically 

through the Loop Current. The National Ocean Council (NOC) would work with local 

communities, heavily including public input when developing regional planning bodies 

for the areas to be protected under CMSP.391 Allowing for extensive public input would 

prevent conflict caused by designations without including the public, such as Antiquities 

Act  designations.   CMSP also  resembles  the  NMSA with  regards  to  its  legislative 

process, but it analyzes not only the environmental aspects but the localized industrial 

activities as well in order to prescribe more sustainable uses for the ecologically sensitive 

areas.392  Thus, CMSP represents an ideal policy tool for protecting the Gulf coral reef 

sites, as it combines the best qualities of both the NMSA and the Antiquities Act into one 

integrated regulatory framework.

389 Ibid. 10
390 Ibid. 
391 Ibid.  11
392 Ibid. 15-16
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Chapter 6: Conclusion
As mentioned previously, without public support, enforcement of any new coral 

protection  policies  will  likely  fail.  Local  citizens  near  MPAs  have  the  potential  to 

contribute  heavily  to  enforcing  their  protection;  thus,  without  public  agreement  and 

support, enforcing any new policy could prove ineffective.  The Islands in the Stream 

proposal would work efficiently and effectively if put into place correctly, as to foster 

public  input  in  planning  management  tools  and  strategies  for  each  of  the  reef  sites 

included in the proposal.  Though effective for rapid protection, the Antiquities Act would 

likely  anger  more  people  than  necessary  through  its  lack  of  public  input  in  the 

designation process. However, if used with the Islands in the Stream proposal, it may be 

effective if and only if local citizens are consulted when developing management and 

enforcement strategies after the initial designation has already been made.  The NMSA, 

while including public input in an area's designation process, may prove ineffective in 

situations  where  rapid  protection  is  needed.  Once  in  place,  the  NMSA  provides 

significantly more effective protection compared with that of the Antiquities Act, for its 

creation was intended solely for marine resource protection.  Thus, enacting the Islands in 

the Stream proposal would be ideal under the NMSA, but if rapid protection is needed, 

the Antiquities Act should be used.  Using both of the policy tools together would provide 

a better situation for protection of the reefs under the Islands in the Stream proposal than 

using each policy tool individually. With the Islands in the Stream proposal itself not 

actively being considered, CMSP should be pushed as the more comprehensive, effective 

protection policy for the Gulf's corals.  CMSP allows for greater public input than the 
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Islands in the Stream proposal and has progressed farther in the legislative process; this 

may be  why CMSP is  more  informative,  accurate,  and  up-to-date  policy  tool  when 

compared with the often-vague Islands in the Stream proposal.

With regards to protecting coral reefs as a whole, outside of the Islands in the 

Stream proposal, each reef site's needs would need to be assessed to determine the extent 

and time frame of protection, and thus to determine which policy tool would be most 

effective.   Each of these policy tools can be useful for protecting corals in the Gulf of 

Mexico, and scientists and lawmakers have all the regulatory frameworks they need to 

protect  these  corals  but  are  using  them  ineffectively.   Once  the  process  of  MPA 

designation and enforcement is  streamlined, the Islands  in the Stream proposal  could 

become a reality and an incredibly effective tool for coral reef protection in the Gulf of 

Mexico.  However,  CMSP may be  the  most  effective  protection  tool  for  the  Gulf  of 

Mexico at the present time, as it also calls for ecosystem-based management in connected 

ecological  areas.   Though the Islands  in  the Stream proposal  would present  an ideal 

situation for protecting the Gulf's corals, CMSP appears to be the evolved version of the 

Islands in the Stream concept, sharing many of its environmental protection goals.  Thus, 

at the present time, CMSP would be the ideal policy tool for the most effective protection 

and management of the Gulf's coral reef ecosystems, including effective enforcement of 

its regulatory framework.
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Appendix

Antiquities Act (referenced from page 48):

“Sec. 1. Be it enacted by the Senate and House of Representatives of the United States of 

America in Congress assembled, That any person who shall appropriate, excavate, injure, 

or  destroy  any historic  or  prehistoric  ruin  or  monument,  or  any object  of  antiquity, 

situated on lands owned or controlled by the Government of the United States, without 

the permission of the Secretary of the Department of the Government having jurisdiction 

over the lands on which said antiquities are situated, shall, upon conviction, be fined in a 

sum of not more than five hundred dollars or be imprisoned for a period of not more than 

ninety days, or shall suffer both fine and imprisonment, in the discretion of the court. 

Sec. 2. That the President of the United States is hereby authorized, in his discretion, to 

declare by public proclamation historic landmarks, historic and prehistoric structures, and 

other objects of historic or scientific interest that are situated upon the lands owned or 

controlled by the Government of the United States to be national monuments, and may 

reserve as a part thereof parcels of land, the limits of which in all cases shall be confined 

to the smallest area compatible with proper care and management of the objects to be 

protected: Provided, That when such objects are situated upon a tract covered by a bona 

fied unperfected claim or held in private ownership, the tract, or so much thereof as may 

be necessary for the proper care and management of the object, may be relinquished to 

the  Government,  and the  Secretary of  the Interior  is  hereby authorized to  accept  the 

relinquishment of such tracts in behalf of the Government of the United States. 
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Sec. 3. That permits for the examination of ruins, the excavation of archaeological sites, 

and  the  gathering  of  objects  of  antiquity  upon  the  lands  under  their  respective 

jurisdictions may be granted by the Secretaries of the Interior, Agriculture, and War to 

institutions  which  the  may  deem  properly  qualified  to  conduct  such  examination, 

excavation,  or  gathering,  subject  to  such rules  and regulation as  they may prescribe: 

Provided,  That  the  examinations,  excavations,  and  gatherings  are  undertaken  for  the 

benefit  of reputable museums,  universities,  colleges,  or  other  recognized scientific  or 

educational institutions, with a view to increasing the knowledge of such objects, and that 

the gatherings shall be made for permanent preservation in public museums. 

Sec. 4. That the Secretaries of the Departments aforesaid shall make and publish from 

time to time uniform rules and regulations for the purpose of carrying out the provisions 

of this Act.”393

393 U.S. Congress.  The American Antiquities Act of 1906. 16 USC 431-433. 1906 
http://www.nps.gov/history/local-law/anti1906.htm (Accessed November 15, 2009)
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