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ANNEXES

ASSOCIATE DEGREE IN MARINE SCIENCES AT THE COLLEGE OF MICRONESIA

AN ANALYSIS

1.
INTRODUCTION

The College of Micronesia (COM) at its National campus in Palakir offers an “Associate of science degree in marine science” (AS in marine science), a two year program providing a solid foundation for students interested in pursuing a higher degree at a four-year institution.1 It is also designed to train students so that they can obtain middle-level positions related to science and technology in both government and industry. Marine sciences qualifies an individual to perform many ocean related jobs such as:  educators, regulation enforcement, fisheries extension officers, observers on board, environmental monitoring and protection, advisory services, farming of marine products, coastal zone management, laboratory assistant or marine recreation and marine tourism to name a few.

The marine science program is designed to respond to a need expressed by the FSM leadership in the FSM States and National Economic Summits.1 As with other COM programs, the AS in marine science, must be assessed on a regular basis by an “advisory council” composed of specialists of the FSM associated with various marine related sectors. Their recommendations are reported to the curriculum committee, where the program profile can be readjusted according to the nations economic needs.

The aim of the present paper is to revise the AS of marine science program based on a constructive dialogue between interest groups in order to answer the following questions:

1) are the graduates of the AS in marine science, well prepared to contribute to the overall development of the fisheries and the affiliated economic sectors in their own territory and throughout the South Pacific regions, and;

2) for those who continue on to further their education, have they acquired the basic concepts needed in the many different scientific disciplines to embark on higher level education programs?


Before elaborating on the curriculum and analyzing its content in light of other similar programs offered within the Pacific basin, it is thought appropriate to brush a quick overview of the challenges that faces these future nation leaders.

2.
THE FATE OF THE GLOBAL OCEAN

The oceans occupy nearly 71 percent of the surface of the globe. This leaves less than one third of its surface area for terrestrial habitats. Of the livable space available on the various continents of the Earth, more than half of the world’s population (total world population was roughly 6 billion in 2000) lives within a 100 kilometers or 60 miles distance from the coast.2 As coastal zones become more densely populated, coastal water quality are degrading, wildlife is vanishing, habitats are destroyed, and shorelines continue to erode (60% of the Pacific and 35% of the Atlantic coast shorelines are eroding at a rate of a meter every year)2. The human population has become the biggest threat to the world’s coastal zones.3  

The ocean is one of the major recipients of discharges from the land, water, and atmosphere. As waste disposal sites on land are filled, the ocean is increasingly being used for direct waste disposal. Pipeline discharges, sewage outfalls, and ocean dumping are common practices. Each year, 6.5 million tons of litter finds its way into the sea killing by entanglement or suffocation from plastics one million seabirds and 100,000 marine mammals and sea turtles.2 Toxic and hazardous wastes are also making their way into our coastal waters and are bioaccumulating in the complex ocean food web. In fact, about 44% of the toxic contaminants come from rivers and streams, while air pollution is responsible for 33% of the toxic contaminants that end up in the oceans and coastal waters.2  Pollution is now so extended throughout the world that this period in human history has been called the “age of poison”.

Coastal habitats are also seriously threatened. The world’s coastal wetlands are disappearing. In the past century, over half the world’s original mangrove area has been destroyed or degraded, or has been converted to agricultural land or fish ponds, or fallen victim to urban and industrial development.4 Seagrass beds are also vanishing. All of the upper mentioned ecosystems serve as natural filtration systems maintaining the marine water quality by filtering pollutants, absorbing nutrient inputs, trapping excess sediment and helping to control pathogen populations. Consequently, the coastal water quality is degrading at an even higher paste. These habitats are also breeding, feeding and nursery grounds for a number of species. Thus, their destruction will also impact global biodiversity. 

The world’s coral reefs equally present a somber picture. Scientists estimate that 70% could be lost within the next 40 years.5 Over 60% of the world’s coral reefs are already threatened as a result of pollution, sedimentation, dynamite fishing, damage by boat anchors and careless divers, extraction for building material, and bleaching due to rising temperature caused by global warming.2  

Population growth also spurs recreation and tourism, which in turn, impacts coastal ecosystems. According to the World Resources Institute (WRI), the travel and tourism industry is the fastest growing sector of the global economy. It is estimated to have generated US$3.5 trillion and almost 200 million jobs worldwide in 1999.6 A World Travel and Tourism Council (WTTC) research assessed that travel and tourism industry will in 2003 account for 7.6% of total world’s employment.7 Tourism is number one industry in the world. Coastal tourism is a major portion of the gross domestic product in many small island nations. But in many places this industry may be jeopardized by marine pollution.

Coastal waters and estuaries equally provide food, mineral resources and a sound economy for this growing population. The continental shelves, a narrow fringing margin that extends underwater from the shoreline, comprise a meager 7.4% of the oceans area, yet they represent the most intensive fishing grounds in the world, furnishing over 80% of all commercial landings. Bordering the coastal zones of the globe, the continental shelves are the first recipients of all terrestrial outfalls and other waste discharges, which impact the long term viability of the fisheries.

The living resources of the ocean are not only under furious assault by marine pollution but by overharvesting and need urgent attention. Between 1950 and 1997 the commercial marine fish catch increased more than fivefold.8 FAO studies have shown that three-quarters of the world’s fisheries are presently fished to their sustainable levels or beyond which poses a major threat to the food supply of millions of people. Ransom Myers, a world leading fisheries biologist, in a recent article published in Nature, furnishes new evidence that the world’s oceans have lost over 90% of the large predatory fish (megafauna), i.e. the species we most value (marlin, tuna, grouper, cod, haddock, halibut, salmon…).9 Their depletion not only threatens the future of these fish and the fishers that depend on them, it could also bring about a complete re-organization of ocean ecosystems, with unknown global consequences.9 The sustainability of fisheries is being severely compromised worldwide. At the Johannesburg World Summit on Sustainable Development (September 2002), 192 Nations called on the global community to restore world fisheries stocks to levels that can provide maximum sustainable yield (MSY) by 2015.10 Fifteen out of seventeen of the world’s largest fisheries are so heavily exploited that the reproduction can’t keep up to replenish the populations.2 Some of these populations are now considered to be “commercially extinct”. In some cases, it is even questionable if they will ever recover, there seems to be too few individuals left to renew the stocks. 

Mariculture is becoming economically attractive, but if improperly managed, it results in the creation of more pollution from fish waste and eutrophication of coastal waters.3 

The oceans also produce over half of the oxygen of the atmosphere and over half of the primary productivity on earth.11 But ultraviolet radiation linked to the atmospheric ozone depletion is significantly impacting this balance. Along with continuing damage from pollution, development, global warming and sea level rise, serious questions are raised about the future health of coastal areas and by extension, the oceans themselves. 

3.
WHERE DO THE TROPICAL PACIFIC ISLANDS STAND?

The Pacific basin represents the largest of all the oceans of the globe. The tropical Pacific Islands are tiny specks of land scattered across a vast ocean. There are approximately 800 islands or atolls and considering the many islets within atolls, there may be as many as 7,500 islands of various sizes that span five time zones.12 The lives of the Pacific Islanders are closely intertwined with the ocean. They rely heavily on the marine life of coastal waters for food and income and much of the culture of the islands ---- its way of life, traditional beliefs and recreation ----- is linked to the coastal areas.

Fish and other marine resources provide Pacific islanders with US$262 million in annual revenue and 39% of their total animal protein13, compared to 18% for people worldwide.8  Tourism, which is also highly dependent on the quality of the coastal environment, provides the islands with an estimated US$1 billion in gross revenues.13 Plus, the coral reefs, mangrove systems, seagrass meadows and rocky barriers of the coastal habitats play a key role in erosion control and protecting shorelines from storms by buffering wave actions. 

Like the other coastal and island nations around the world, the Pacific Islanders are facing similar challenges. Population growth and the need for cash income have led to overexploitation of fish and shellfish resources. The lagoons, coral reefs, and shores are being threatened by pollution, sedimentation, and construction of coastal infrastructure facilities that destroy precious mangrove ecosystems and seagrass beds. Moreover, the government agencies of most of the Pacific islands are not structured in a way that would enable them to carry out the integrated efforts that may be needed to deal effectively with the threats to coastal resources.13
Fortunately, the Tropical Pacific Island basin with an estimated population of 6.9 million people still offers a large number of pristine regions where coastal reef fisheries and aquaculture present great potential. The oceanic pelagic megafauna, mainly tunas, remains one of the few world fisheries that is still presently underexploited and still offers future economic avenues. On the other hand, because of global warming which is causing the sea level to rise and submerge low-lying coastal land areas, small atoll island nations are particularly at risk of submersion. Coral bleaching, which is also caused by global warming, equally compromises the health and wealth of these ecosystems.

3.1
The tuna resources of the Western and Central Pacific Ocean

 
In 2001, the provisional estimate of the total world catches of the four main tuna species (skipjack, yellowfin, bigeye and albacore tuna) was nearly 3.9 million metric tons (mt).14 Of the four major tuna fishing areas in the world (the other three are eastern Pacific; west Africa; and western Indian Ocean), the Western and Central Pacific Ocean (WCPO) is the largest and the most productive. With an estimated annual catch of 1.9 million mt, it represents 49% of the estimated world tuna landings for that given year.14 The exclusive economic zone (EEZ) of the Pacific Island nations themselves accounted for over one million mt of this total. The value of the catch is nearly US$2 billion.15, 16
Although there is considerable annual variation, the volume of the catch has increased about elevenfold in the last 30 years.15 The landed volumes are expected to grow even higher as the present catch levels are considered sustainable and the stocks of the four commercial tuna species are presently estimated to be in a healthy state, although there have been some concerns over the status of the bigeye and yellowfin stocks.14

The annual tuna catch in the Pacific Islands represents approximately half of the value of all exports from the region. In 1999, these island nations received US$60.3 million in access fees alone for foreign fishing activity within their EEZ.15, 16 Payments for fishing licenses could rise considerably in the upcoming years for a number of reasons. First, because of a greater competition being created from growing European interests willing to offer more money and benefits for the Pacific tuna resource that is presently being dominated by Asian interests.17 Second, from technical assistance being brought by the Asian Development Bank (ADB) to find alternative negotiating arrangements to increase fisheries revenues in the Pacific.16 Third, from a better organization of the Pacific commercial fishermen, which have launched an association to be headquartered at Pohnpei.17 Finally, by the benefits that could flow from the new tuna fishing regulatory agency, the Western and Central Pacific Tuna Commission.17
Other than access fees, major returns from the tuna fisheries are equally obtained through transshipment benefits, payments during port calls, expenditures made by the based vessels and their crews. Employment created either directly on fishing vessels and in processing operations, or from indirect spin-offs resulting from links to other sectors of the economy are equally non negligible. 

To furnish a few figures, within the Forum Fisheries Agency (FFA) Island member countries, the FSM is the leading nation in tuna catches with a total of over 188,000 mt caught in its EEZ in 1999. It is estimated that local sales and exports of tuna for that same year fetched an estimated US$15.84 million, accounting for about 90% of the value of all FSM exports.15  For the fiscal year 1999, access fees alone (US$15.4 million) represented about 39% of the non-tax revenue and 22% of the total domestic revenue of the national Government.15  In other words, the tuna industry is “big business” for the FSM. It is the blood flow of the nation.


Such examples can be extended to other nations of the region. In fact, the benefits generated by the tuna fishery in the WCPO offer for many Pacific Island member countries one of the few avenues for economical growth. But can the stocks be managed in a sustainable manner considering the scarcity of other natural resources for many Pacific Island countries, and their rapidly increasing population (2.2% annual growth rate in comparison to the world average of 1.8%)? 15

To ensure, through effective management, the long-term conservation and sustainable use of the highly migratory fish stocks and straddling stocks, notably the tuna stocks within the WCPO region, a regional body known as the “Commission for Conservation and Management of Highly Migratory Fish Stocks in the Western and Central Pacific Ocean” has been created. Pohnpei is to host the headquarters. The economic returns from such a regional agency for the host country are considerable: employment opportunities, donor funds for the headquarter, conferences, workshops… The inaugural meeting of the Commission is scheduled for early December 2004 in Pohnpei.


Will the FSM be prepared for such a challenge? Is the COM offering the best programs to prepare students for these future challenges? 

4.
THE FSM MARINE SECTOR

The National Development Plan emphasis on the development of marine resources is quite clear as outlined from the preamble of Title 24 of the code or law of the FSM, which stipulates:

“The resources of the sea around FSM are a finite but renewable part of the physical heritage of our people. The FSM has only limited land-based resources, the sea provides the primary means for development of economic viability which is necessary to provide the foundation for political stability. The resources of the sea must be managed, conserved and developed for the benefit of people living today and for generations to come. For this reason, the harvesting of these resources both domestic and foreign must be monitored and, when necessary, controlled. The purpose of this title is to promote conservation, management and development of the marine resources of the FSM, generate the maximum benefit for the nation from foreign fishing and to promote the development of a domestic fishing industry.” 18
Furthermore, during the 3rd FSM Economic Summit held in March 2004, the draft mission of the Fisheries Strategic Planning Matrix read as follows:

“The fisheries sector shall continue to promote the maximum sustainable use of our marine resources, employing the latest scientific knowledge and technology and incorporating local traditional knowledge and practice, to support economic growth and self-reliance, while always cognizant of the importance of the maintenance of a healthy environment, the dynamic resources of which are highly susceptible to environmental and ecological changes.” 19
As underlined, the marine resources are a capital asset for the FSM and its long term sustainable harvest will depend on close monitoring, control and management using the latest scientific knowledge and technology. Maintaining a healthy environment in which this dynamic resources can continue to thrive is equally a primary goal, if not the main concern.

 In turn, the FSM needs a highly qualified “scientific and technical” workforce and must assure “capacity building” to attain the goals set by their marine program outline and within the closely linked sectors, such as the marine environment. 

5.
TRAINING IN MARINE SCIENCES IN THE FSM

Marine science is the study of the sea. It is unique among the sciences in that it simultaneously draws on knowledge from the disciplines of biology, geology, chemistry, and physics in order to try to fully understand the marine realm. No field of science impacts more different aspects of human affairs than does marine science. Fisheries, offshore sand mining, commercial navigation and marine recreation all rely on knowledge of the sea. 


Thus, marine science majors employ concepts from many different scientific disciplines. Students entering the program should first acquire a solid introductory exposure to biology, physics, chemistry, and mathematics before engaging into the various marine science courses. Also, keeping in mind that the FSM are in need of high scientific, knowledgeable individuals to engage in this economic sector, the College of Micronesia must assure that the FSM students receive the necessary scientific background to meet the challenges linked to the marine and environmental realms.

The FSM basic educational system is partially reflected in the outcomes of the United Nations Development Program (UNDP) Human Development Report 2003. The agency looked at income levels, literacy rates, gender equity and child mortality trends for 189 countries. This data is assembled into what the UNDP calls its “Human Development Index”. In the Pacific region, the report names four countries whose health, education and income have been steadily declining between 1990 and 2001: Vanuatu, the Marshall Islands, the Solomon Islands, and the Federated States of Micronesia. The four were named among 50 troubled “top priority” countries (most of the other being in sub-Saharan Africa).20  It is clear from this report that the FSM Government must engage greater efforts and budgets in basic educational (and health) system(s).

In the FSM, the students that reach post-secondary education are usually handicapped in the sense that they possess only a weak academic background in traditional sciences. These students attend, for the most part, high schools where science laboratories are non-existent or non-functional, where scientific textbooks are limited or not available, and where the available budget for laboratory work remains meager. The rigor in which students learning outcomes are measured is often equally questionable. But even though these students arrive at the college level a stretch behind many other nation students, many are hard workers, good learners and catch up fast.

Applied to the marine sciences, these students are fortunate to have been born and raised on small islands, where, throughout their lives, they have been in constant contact with the marine environment and therefore, they have acquired a great deal of traditional knowledge relating to this ecosystem. In other words, these students live proximate to a “permanent field laboratory”, an experience that is often worth many class hours of schooling. 

Then, what is the best way to link the hands-on experiences and cultural know how of these students with the academic rigor needed to build a strong foundation on which these learners can lean on in their future professional challenges?

5.1
Awareness and a change in attitude
There is an urgent need to strengthen a better understanding of the factors that contribute to the successful management of coastal resources that would lead towards a sustainable development. Better management tools, political will, social awareness and trained personnel are urgently needed in order to prevent further decline or collapse of important fisheries and marine ecosystems, and preventing habitat degradation through control of destructive practices such as deforestation, soil mismanagement and coral reef destruction by dynamite and fish poisons.

“Raising awareness” and adopting an “attitudinal change” in daily activities are key factors towards building a sustainable society. Once an individual becomes aware of the impact of his daily activities on the surrounding environment, this person has then the choice to engage in an “attitudinal shift” towards practices that are environmentally friendly and sustainably sound. Changes can only be brought from the bottom up, rather being imposed from the top down. A change in individual lifestyles will have a domino effect on the community and its social network and eventually it can expand throughout the nation. For example, few people recognize how important reefs are. A survey, within coastal communities in Indonesia, despite widespread reliance on reef fish, showed that few people connected healthy coral reefs with the food supply it furnishes.5 People are simply not “aware” of the ecological links and their respective impacts on their environments.

In 1998, the World Wide Fund for Nature (WWF) and the World conservation Union (IUCN) prepared a blueprint for sustainable marine management. Their suggested approach involves six principles, one of which is “educating the public and raising awareness” and another, is “having the communities have the opportunity to protect and manage their own coastal resources (community-based incentives)”.5  


The educational programs in the FSM must focus more closely on the importance of awareness. In this sense the Conservation Society of Pohnpei (CSP) with its “Green Road Show” is paving the way and acts as a beacon.

5.2
A look at the Associate of Science Degree in Marine Science

The AS in marine science, like the other associate degrees of the College of Micronesia, is subdivided into two basic parts:

1) the general education core requirements which are common prerequisites for all students entering a particular field of study, and; 

2) the major requirements, which are courses of specialization within the individual program of study.


Are these profiles conforming to equivalent programs offered in other Pacific nations post-secondary institutions and as transfer applicants, what is likely to be accredited? 


When comparing the Associates degrees offered at the COM to those offered within the UH system, requirements are quite similar. In each case the degree consists of a least 60 semester credits at the 100 and above levels with a specific sequence of credits linked to the “general education core” and the electives, pertaining to the major or the certificate. Table 1 compares the AS in marine sciences from the COM with the Associate of Arts (AA) degree with the Marine Option Program (MOP) certificate from Leeward Community College (LCC);  the AA degree with the Bio-resources and technology certificate from the Windward Community College (WCC);  and the AA degree with the Environmental studies academic certificate from the Hawaii Community College (HCC). In all cases, the general education core requirements are similar, although the number of credits may vary somewhat within the disciplines. As for the requirements for the major or the target “certificate”, the marine science program from the COM largely compares with the other programs, credit wise and in the diversity of electives offered.

The major problem seems to arise when students wish to transfer from the two year institutions to the university system. Usually, a student that has earned a A.A. or an A.S. degree from a two year accredited college should be accepted as having fulfilled the “general education core requirements” to a four-year institution. Articulation agreements signed between institutions serve as bridges to facilitate credit equivalence and transfer.


In addition, the students must also “complete” all specialized lower division requirements usually defined by the school or division of their major. In the case of the COM students wishing to forward their education in “marine sciences” whether for a “Bachelors of Arts” (UOG and UH at Hilo) or a “Bachelors of Science” (UH at Manoa or HPU), they are faced with the basic “scientific background” requirements. Table 2 summarizes these requirements. For comparison purposes, equivalent sciences offered at the COM are equally listed.

Students screening are most obvious at this level. It is clear from Table 2 that all universities ask for a “strong” basic scientific background to undertake higher level courses. Although, these requirements fluctuate somewhat between universities, some require higher scientific standards (HPU, UHM) in comparison to others (UHH, UOG). But there is no way out of it, all require a sound scientific background. 

Then, how do the COM students finishing with a A.S. degree in marine sciences adjust to these scientific challenges? Do the science classes undertaken at the COM find their equivalence when students transfer to these other institutions or others? Or are there a great number of additional credits (“catch-up credits”) imposed to the students upon transfer?

Table 3 compares the major requirements needed for the A.S. in marine science to the expected equivalence offered at other universities. Here again, there are some courses that are clearly equivalent in some universities while in others, the equivalent would most likely not be recognized because of the prerequisites. The comparison permits to underline that transfer to UHH and UOG would most likely be easier than at UHM or HPU where the scientific background requirements are more rigorous (reflected by the prerequisites needed to register in most marine science classes). 

What would be the best adjustment needed for our students to continue on at the bachelor’s degree? Keep focusing on the diversity of marine science electives or emphasize more on acquiring the “basic sciences” such as a full year of college chemistry and college physics? Or should the COM consider offering a certificate in college sciences that would be mandatory to all students wishing to forward their studies in science related programs: health sciences (medicine, nurse, optometry, dentistry…); engineering; marine sciences; environmental sciences; biology; chemistry; physics; mathematics…

5.3
Hands-on learning
At another level, learning through “hands-on” experience is an approach that is favored in some institutions. For example, at PATS, students, at the high school level, have already the opportunity to do practical work throughout their curriculum.


The Marine Option Program (MOP) offered within the UH system, emphasizes such experimental educational approach. The “hands-on” internship, research or employment provides the students through their MOP seminar and independent project, an opportunity to apply their traditional coursework to the real world by networking with professionals involved with the ocean.21  


In the marine science program of the COM little adjustment would be needed to orient the curriculum with more practical outputs since courses such as the MR254-Marine Biology Field Studies; MR252-Fisheries Extension; and SC260-Independent Studies in Biology already exist. All are either field or research oriented. It would be a question of revising the course outlines and reshuffling the mandatory courses needed for the major. 


Having the students work on an independent project would permit to create a closer link and hopefully a bond between the professionals, the students and the institution. Independent projects would equally be an excellent tool of measuring the students learning outcomes. With such a project the students would not only be challenged with the scientific methodology and the knowledge gained, but equally their writing and oral skills (an oral presentation of the project would be mandatory) would be checked. The projects themselves, if well chosen, could also become major sources of continuous “scientific data gathering” and future data banks and publication materials. Such a wealth of information is much needed in the FSM if it hopes to manage sustainably its marine resources and protect its environment. Finally, professionals would equally benefit from such partnership since they would have access to a qualified dynamic workforce.

6.
WHERE DO YOU STAND?


With the information gathered from this report, it is hoped that the readers now have a better grasp of the challenges that this nation faces towards its marine resources and its associated environment. The feedback furnished from the various “professionals” of the sea invited to be part of the advisory council, will certainly permit to redirect the COM marine science program into a better articulated format which will reflect the needs and visions of the nation. Your contribution in this sense is greatly awaited. 

Table 1. Comparison of general Education Core requirements plus elective credits for major or certificate.

	COM

A.S. Degree

Marine Science (63 cr.)


	LCC

A.A. Degree (at least 60 cr.)

(Marine Option Program)

(min. 12 cr.  – mar. related crs)
	WCC

A.A. Degree (at least 60 cr.)

[Bio-Resources & Technology Certificate (26 credits)]
	HCC

A.A. Degree (at least 60 cr.)

[Environmental Studies Academic Certificate (15 cr.)]

	General Ed. Requirenents
	General Ed. Requirements 
	General Ed. Requirements
	General Ed. Requirements

	English (9 credits)

EN110 Adv, Reading

EN120a Expo. Writing I EN120b Expo. Writing II


	Written Communication (3 cr)

ENG100E  Expo. Writing

Oral Communication (3 cr)

COM210H

SP151, 200, 231, 251


	Written Communication (3 cr)

ENG100 Intro. level Writing

Oral Communication (3 cr)

COM145

SP151, 231, 251


	Communication (9 cr)

Eng102-Reading; 100-Writing

SpCo151

Writing Intensive (3 cr):

One WI course w/  min.  “C” 



	Mathematics (3 credits)

MS100 Coll. Algebra or

MS101Coll. Algebra & Trig.


	Math. /Log. Reasoning (3 cr)

Math100 or higher or Phil.110

Math for Decision-making I/II
	Math. /Log. Thinking (3 cr)

MATH100, 111, 115, 135, 140, 203, 205, 206, 231
	Logical Reasoning (3 cr)

Math100 or higher or Phil.110



	Natural Sciences (7 credits)
	Natural Sciences (10 credits)

· Group 1: Biological Sc.

· Group 2: Physical Sc.

· Group 3: Other Sciences
	Natural Sciences (9 credits)

· Group 1: Biological Sc.

· Group 2: Physical Sc.

· Group 3: Other Sciences
	Natural Sciences (10 credits)

· Group 1: Biological Sc.

· Group 2: Physical Sc.

· Group 3: Other Sciences

	Social Sciences (3 credits)
SS 150 History of Micronesia


	Social Sciences (9 credits):

In 3 different disciplines

World Civilization (6 credits):

HIST151, 152
	Social Sciences (9 credits):

In 3 different alphas
World Civilization (6 credits):

HIST151, 152
	Social Sciences (12 credits):

In 3 different alphas

World Civilization (6 credits):

Hist151 or 153; & 152 or 154

	Computer Applications

CA100 Computer Literacy
	
	
	

	Physical Education (1 credit)

PE …
	
	
	

	Humanities (3 credits)

art, music, history, literature, philosophy, language


	Arts & Humanities (9 credits):

· Arts, Music, Dance, Drama

· History & Literature
· Philosophy & Religion


	Arts & Humanities (9 credits):

· Arts

· Lang., Ling., & Liter.
· Values & Meaning


	Humanities (9 credits)

· Asian/Pacific Culture 

· Humanities

· Others

	Major Requir.  (22 cr –MR )
	MOP (min. 12 cr. - mar. crs)
	Certificate Requirem. (26 cr)
	ESAC (min. 15 cr.)

	Marine Sciences (22 cr):
MR120 Marine Biology (4)

MR240 Marine Ecology (3)

MR240 Oceanography (4)

MR230 Ichthyology (4)

MR201 Aquaculture (4)

MR250 Fish. Bio. Manag. (3)

Natural Sciences (4 cr):

SC230 Intro. to Chem. (4)

Mathematics (3 cr):

MS150 Intro. to Statistics (3)

Social Sciences (3 cr):

SS120 or SS101, 125, 130

Open elective (3 cr):
	Min. 2 of the following:
BIOL200 Coral Reef (4)

OCN201 Sc. of the sea (3)

OCN201L Sc of the sea lab (1) 

OCN230 Ocean Resources (3)

ZOOL101 Prin. Zool (4)

ZOOL200 Int. Mar. Biol. (4)

Add. Course (1 of  following):

BIOL124/124L Env & Eco (4)

BOT101/101L Botany (4)

BOT130 Plants Haw Env (4)

GEOC120 Geo. Hawaii (3)

GC101/101L Int. Geol. (4)

HWST110 Outdoor Recr. (3)

HUM262 Pacific Litt. (3)

HIST284 Hist. Hawaii (3)

Add courses (1 of each):

OCN101  MOP Seminar (1)

IS199/299 Ind. Project (2-3)
	Elective Set I (6 cr)

- Tech., Utilization, Manag.:
AQUA106 Small Scale Aq.(4)

BOT105 Ethnobotany (3)

CHEM151/151L Sur Chem(4)

GIS150 Intro. to GIS/GPS (3)

OCN209 Oceano. Tech. (3)

OCN220 Hawaii Fisheries (3)

ZOOL105 Haw. use Fish/Aq. Invert. (3)

Elective Set II (6 cr)

- Envir. & Ecology

BIOL200/200L Coral Rfs (5)

BIOL265/265L Ecol/Evol (4)

BOT130 Plants  Haw. Env (4)

BOT181 Plant Sea Life (4)

ENVST199/299 Ind. St. (1-4)

GEOG101L Nat. Env. Lab (1)

GG103 Geo. Of Haw Is. (3)

OCN201 Sc. of the Sea (3)

ZOOL106 Haw Mar. Inv (3)

ZOOL107 Id. Haw Fish (3)

ZOOL200 Mar. Bio. (3)

- Required courses (14 cr)

BIOL101 Bio. & Society  or

BIOL171/171L Gen. Bio. I &

BIOL172/172L Gen. Bio. II

GEOG101 Nat. Env.  Or

GG101 Intro to geology (4)

IS201 The Ahupua’a

SCI124 Ecol,, Tech., Man

 
	Group 1 (3 cr)

SSCI150 Ecology & Society

Group 2 (3 cr)

SCI124 Environmental Sc.

Group3 (3 cr)

BIOL101 ElectiveI

BIOL156 Natural Env.

BIO Chem241

BOT101, 130

CHEM100

OCEAN201, 205

ZOOL101

Group 4 (3 cr)

GEOG/SOCIO/ECON Env.

Group 5 (3 cr)

SSCI250 Env. Issues




Table 2. Basic science requirements for marine science majors for various universities within the Pacific basin.

	
	COM
(A.S. Marine Sc.)
	UHH

(B.A. Marine Sc.)
	UHM

(B.Sc. in Marine Biology)


	UOG

(B.A. in Biology)
	HPU

(B. Sc. Marine Biology)

	BIOLOGY


	SC120 (w/Lab)*
(Biology  w/Lab)

[*Pre: no-prerequisite)
	BIOL 125  (3 cr.)

Int. to cell/mol. Bio.
	BIOL 171-BIOL 171L

(Int. to biol. I  w/ lab)
BIOL 172-BIOL 172L

(Int. to biol. II w/ lab)
	BI 157-BI 157L

(Prin. Bio. I  w/ lab)

BI 158-BI 158L

(Prin. Bio. I I  w/ lab)


	BIOL2050-BIOL2051

(Gen. Bio. I  w/lab)

BIOL2052-BIOL2053

(Gen. Bio. II  w/lab)

	CHEMISTRY


	SC230 (w/Lab)*
(Int. to Chem. w/Lab)


	CHEM124-CHEM124L

(Gen. Chem. I  w/lab)

CHEM125-CHEM125L

(Gen. Chem. II  w/lab)


	CHEM161-CHEM161L

(Gen. Chem. I  w/lab)

CHEM162-CHEM162L

(Gen. Chem. II  w/lab)

CHEM272-CHEM272L

(Org. chem. I  w/lab)

CHEM273

(Org. chem. II)


	CH102-CH102L

(Gen. Chem. I  w/lab)

CH103-CH103L

(Gen. Chem. II  w/lab)

CH310 a-b

(Org. chem.)

CH311 – Org. chem. Lab

CH312 – Org. chem. Lab
	CHEM2050-CH.2051

(Gen. Chem. I  w/ Lab)

CHEM2052-CH.2053

(Gen. Chem. II  w/Lab)

(Org.  chem. – recom.  to go to grad. School)

	PHYSICS


	SC130 (w/Lab) *

(Physical Sc.  w/Lab)


	PHYS106-PHYS106L

(Coll. Phys. I  w/Lab)

PHYS107-PHYS107L

(Coll. Phys. II  w/Lab)

or

PHYS170-PHYS170L

(Gen. Phys. I  w/Lab)

PHYS171-PHYS171L

(Gen. Phys. II  w/Lab)


	PHYS151-PHYS151L

(Coll. Phys. I  w/Lab)

PHYS152-PHYS152L

(Coll. Phys. II w/Lab)


	PH251

(Univ. Phys.) (or equiv.)

PH252

(Univ. Phys.) (or equiv.)

PH210 – Int. to Phys. Lab


	PHYS2050-PH.2051

(Gen. Phys. I  w/Lab)

PHYS2052-PH2053

(Gen. Phys. II  w/Lab)



	MATH


	MS100

(College Algebra) 

or MS 101

(Coll. Algebra & Trig.)


	MATH205

(Calculus I)

MATH206

(Calculus II)


	MATH215

(Applied Calculus I)

MATH216

(Applied Calculus II)


	MA203

(Calculus I)


	MATH2214

(Calculus I)

MATH2215

(Calculus II)



	OTHERS

(no exhaustive)


	CA100

(Computer Literacy)

MS150

(Int. to statistics)
	CS102

(Microcomputer for Sc.)

ENG225

(Writing  for Sc. & Tech.)


	ECON321

(Int. to statistics)


	
	CSCI1011

(Int. Comp. Inf. Syst.)

WRIT1200

(Research, Argument & Writing)

MATH1123

(Statistics)


Table 3. Comparison of the electives required for the major for the A.S. in marine science with similar courses offered at other universities.

	
	COM
(A.S. Marine Sc.)
	UHH

(B.A. Marine Sc.)
	UHM

(B.Sc. in Marine Biology)


	UOG

(B.A. in Biology)
	HPU

(B. Sc. Marine Biology)

	Marine Biology

Ecology

Marine Ecology


	MR120 (w/Lab)*
(Marine Bio.  w/Lab)

[*Pre: no pre-requisite]

SC110 (no lab)*

(Intro. to Ecology)

[*Pre: no pre-requisite]

MR210 (3 cr)*

(Marine Ecol.  no lab)

[*Pre: Mar. bio.]


	MARE171-MA..171L* 

(Marine Bio.  w/Lab)

[*Pre: no pre-requisite]

------

MARE373*

(Pelagic Ecology)

MARE382*

(Benthic Ecology)

[*Pre: Mar. bio. & Oce.]
	ZOOL200-ZOOL200L*

(Marine Bio.  w/ Lab)

[*Pre: no pre-requisite]
BIOL265-BIOL265L*

(Ecology & Evol. Bio.)

[*Pre: Int. to bio. I & II]

ZOOL439-ZOOL439L*

(Animal Ecol. w/Lab)

[*Pre: Ecology and Applied Calculus I]
	BI 103-BI 103L*

(Marine Bio.  w/Lab)

[*Pre: no pre-requisite]

BI410-BI410L*

(Ecology w/Lab)

[*Pre: Prin. of Bio. I & II]

-------
	MARS2062-M.2063*

(Marine Bio.  w/lab)

[*Pre: Gen. Bio. I & II]

BIOL3080-BI..3081L*

(Ecology)

[*Pre: Gen. Bio. I & II and Gen. Chem. I & II]

MARS4050-M4051*

(Marine Ecology)

[*Pre: Ecology ; Oceanog.; Mar. bio.]



	Oceanography


	MR240 (w/Lab)
(Oceanogr. w/Lab)*


	MARE201-MAR.201L*

(Oceanogr.   W/lab)

[*No pre-requisite]


	OCN201-OCN201L*

(Science of the sea)

[*No pre-requisite]

	BI212-BI212L*

(Oceanology w/lab)

[*Pre: consent of instructor]


	MARS2060-M..2061*

(Geol, Chem,, Phys. Oceanog. w/ Lab)

[*Pre: Gen. Bio. I & II; or Gen. Chem. I & II]



	Aquaculture


	MR201 (w/Lab) *

(Aquaculture  w/Lab)

[*Pre: Mar. Biol.]


	AQUA262*

(Intro to Aqua. No/Lab)

(3 cr.)

[*Pre: Mar. Biol. or Coll. Biol.]


	OCN450 (no lab)*

(Aquac. Production) 

[*Pre: Int. to Bio. I & II]

or

ANSC360 (no lab)*

(Topics in Aquac. Sc.)

[*Pre: Int. to Bio. I & II]


	(no courses offered in Aquaculture)
	(no courses offered in Aquaculture)

	Ichthyology


	MR230*

(Ichthyology w/Lab) 

[*Pre: Mar. Bio. or Zool. or Gen. Bio.]


	MARE484 (Lab opt.)*

(Biol. of fishes)

[*Pre: Mar. Bio. or  Prin. of  Zool.]


	ZOOL465-ZOOL465L*

(Gen. Ichthyology)

[*Pre: Ecology & Gen. Biol.]


	BI440-BI440L*

(Ichthyology)

[*Pre: Prin. of Bio. I & II]
	(no courses offered in Ichthyology)



	Fisheries Biology & Management


	MR250*

(Fishery Bio. & Manag)

[*Pre: Mar. Bio. or Oceano. & Coll. algeb.]


	MARE475 (no lab)*

(Fish. Pop. Dynamics)

[*Pre:  Statistics] 

AQUA466 (no lab)*

(Fisheries Sciences)

[*Pre: Backgrd in fish bio. & aqua. ecol.]
	ZOOL466 (no lab)*

(Fisheries Sciences)

[*Pre: Backgrd in fish bio. & aqua. ecol.]


	(no courses offered in Fisheries Sc.)
	(no courses offered in Fisheries Sc.)

	Zoology


	SC255*

(General Zool w/Lab)

[*Pre: no pre-requisite]


	BIOL150-BIOL150L*

(Princ. of  Zoology)

[*Pre: no pre-requisite]


	ZOOL101-ZOOL101L*

(Princ. of Zoology)

[*Pre: considered a course for non-major sc.]


	(no courses offered in Zoology)
	BIOL3060-BI..3061L*

(Mar. Inv. Zoology)

[*Pre: Gen. Bio. I & II]

BIOL3070-BI..3071L*

(Mar. Vert. Zoology)

[*Pre: Gen. Bio. I & II]

	Marine Biology Field Studies


	MR254 (1 credit)*

(Mar. Bio. Field St.)

[*Pre: Mar. Bio.]


	MARE101L* (2 credits)

(Int. Mar. Sc. Field Lab)

[*Pre: no pre-requisite]

MARE264* (3 credits)

(Quant. Underw. Ecol. Survey Tech.)

[*Pre: no pre-requisite]


	BIOL363*(? Cr.)
(Biol. Field Studies)

[Pre: Int. Bio. I & II and Cell/Mo. Bio.]


	------
	MARS1020*

(Oceano. Field Tech.)

[*Pre: restricted to Mar. bio. majors]

	Fisheries Extension

or

Independent Studies in Biology


	MR252*

(Fisheries Extention)

[*Pre: Mar. Bio.]

SC260* (1 to 3 cr.)

(Indep. St. in Biology)

[*Pre: Instructor  perm.]
	MARE100* (1 cr.)

(Mar. Opt. Prog. Sem)

[*Pre: open UH syst.]


	OEST100*
(Mar. Opt. Prog. Sem)

[Pre: open UH syst.]

OEST300*

(Ocean Internship & Research)

[*Pre: MOP Sem. & junior/senior standing]


	------
	MARS4910*

(Seminar: Mar. Bio.)

[*Pre: Senior status]

MARS4600*

(Honors Research)

[*Pre: Seminar Mar. Bio. or Oceano.]

MARS4950*

(Practicum)

[*Pre: senior status]
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APPENDIX A

Admission Requirements

Freshmen

and

Transfer Applicants

University of Hawaii at Hilo (UHH)

University of Hawaii at Manoa (UHM)

Hawaii Pacific University (HPU)

University of Guam (UOG)

ADMISSION REQUIREMENTS

University of Hawaii at Manoa (UHM)

Admission Requirements (for freshmen)

(Are similar to those of comparable state institutions of higher education)

· College preparatory high school course (B-average) 

· 4 units in English

· 3 units in Math (including college-preparatory geometry and second-year algebra)

· 3 units in Natural Sciences 

· 3 units in Social Sciences

· 4 additional units (higher math, additional science, additional social sciences, and foreign language)

· Applicants should complete 22 units (full school year’s course) of high school work (grade 9-12) of which at least 17 are college preparatory

· Scholar Assessment Test (SAT) or American College Test (ACT) --- Scores: 510 (verbal) and 510 (math)

· (Note: Students entering curricula in engineering, mathematics, biological and physical sciences must meet the special math requirements)

Transfer Applicants

(Transfer applicants are those currently or previously enrolled at a college or university other than the UHM)

· Earned at least 24 semester credit hours (from regionally accredited U.S. college or university)

· Postsecondary institution official transcript (including withdrawals, courses taken, and grades received) 

· Earned fewer than 24 semester credit hours or who have enrolled in an unaccredited institution

· Submit high school transcripts and official SAT-I or ACT scores in addition to official transcripts from all postsecondary institutions

· Nonresident candidates must present a better than average record.

Award of Transfer Credit:

· UHM applies no more than 60 credit hours from non-UH junior or community colleges to satisfy a bachelor’s degree requirements.

· In general, UHM accepts credits earned at institutions fully accredited by U.S. regional accrediting associations, provided that such credits are substantially equivalent to courses at UHM, and have been completed with a grade of D (not D-) or better.

· Courses from unaccredited institutions: After completing a minimum of 30 credits at UHN with a GPA of 2.0 or better, a student may be granted credit for course work completed at unaccredited institution which were candidates for accreditation at the time of the student’s attendance there.

· The department or program in which the student is pursuing a degree may decide that certain courses required for the major that were taken in the past must be retaken. 

University of Hawaii at Hilo (UHH)

Admission Requirements (for freshmen)

(An evaluation of your potential is based on your secondary school academic record. We will review your course selections and performance in grades 9-12, the trend of your academic history, and standardized test scores.)

· High School Course Requirements (17 units include):

· 4 units in English

· 3 units in Math (including Algebra I, Geometry and Algebra II)

· 3 units in Natural Sciences among Physical Science, Biology, Chemistry, Physics, etc. 

· 7 units of electives including Social Sciences and Foreign Languages

· Scholar Assessment Test (SAT) or American College Test (ACT) --- Scores are required but will not be used unless the academic GPA is less than 3.0

Transfer Applicants

· Earned at least 24 semester credit hours (from regionally accredited U.S. college or university)

· Minimum GPA of 2.0 to be eligible for admission. 

· Earned fewer than 24 semester credit hours

· Will be considered if they meet the requirements as stated for high school seniors.

· Official SAT or ACT scores

Award of Transfer Credit:

· UHH credit is awarded for all traditional college-level courses completed with a grade of C (70%) or better from an accredited institution. For courses completed at any campus in the University of Hawaii system, a passing grade will be accepted.
Hawaii Pacific University (HPU)

Admission Requirements (for freshmen)

· We recommend that prospective students complete four years of English, four years of history or social science, three years of math, and two years of science.

· SAT I or ACT scores are required for U.S. students applying directly from high school. 

· We do not use a formula of your GPA, class rank and SAT I /ACT score to make an admission decision. We take a more holistic approach. When reviewing your transcripts we consider not just your GPA but also the strength of your class schedule, SAT I and or ACT results, extracurricular activities, the personal statement you provide and your academic area of interest. An admission decision is made based on all of these factors.

Admissions into Marine Biology, Oceanography, and Environmental Science majors. 

For admission to these scientifically rigorous majors as a freshman with regular status, students must have a secondary school record that clearly demonstrates both ability and motivation. In addition to satisfying all the regular Hawai'i Pacific University requirements, students must have completed three years of high school science courses including biology, chemistry (physics is recommended), and mathematics through trigonometry (calculus is recommended), with a cumulative GPA of 3.0 or better in these courses.

Transfer Applicants

HPU considers for admission those students who are transferring from other colleges and universities that have earned a cumulative grade point average (GPA) of 2.0 or higher.

-
 Earned at least 24 semester credit hours (from regionally accredited U.S. college or university)

· Minimum GPA of 2.0 to be eligible for admission. 

· Admission will be based solely on the postsecondary record

· Earned fewer than 24 semester credit hours

· Minimum GPA of 2.0 to be eligible for admission

· Combination of college/university and high school grades

· If you graduated from a high school more than 10 years ago, then your work history and professional training are also taken into consideration. 

Students transferring into Marine Biology, Oceanography, Environmental Science majors 

Transfer students meeting normal HPU admission requirements and with a cumulative GPA of 2.5 or greater in science and mathematics courses at the postsecondary level will be admitted to these majors with regular status. Students with a science and mathematics GPA between 2.0 and 2.5 in postsecondary work will be admitted with a provisional status. Students with a science and mathematics GPA less than 2.0 will not be admitted into these majors. Transfer students with fewer than 24 transferable credits or with few science and mathematics courses must provide secondary school transcripts for evaluation purposes. These students will be evaluated primarily on their secondary school records, similar to the evaluation of incoming freshmen. 

Award of Transfer Credit:

· HPU has more than 100 articulation agreements with various institutions throughout the United States recognizing and guaranteeing transfer credits for courses complete with a grade of "C" or higher. 

· Normally students transferring from two-year colleges can transfer a maximum of 60 credits toward a baccalaureate degree at HPU. 

· Students completing an Associate of Arts (A.A.) or Associate of Science (A.S.) degree under an articulation agreement will have fulfilled all general education and unrestricted elective credits toward their baccalaureate degree program at HPU, with the exception of those courses that are prerequisites to their upper division and major courses. 

University of Guam (UOG)

Admission Requirements (for freshmen)

(Admission is based on many criteria, such as graduation from high school or its equivalent through the General Educational Development (GED) test, or the evaluation of work taken at other institutions of higher education.)

· An applicant who has successfully completed twelve (12) years of formal education or who has passed the General Educational Development (GED) Test with a cumulative score of 45 or higher will be considered for regular admission after submitting a complete Application for Admission and supporting documents (official transcripts…)

Transfer Applicants

(Transfer applicants are students that have enrolled for any college-level course work at another regionally accredited institution, full-time or part-time, since graduating from high school.)

Earned fewer than 15 semester hours of college credit

· Submit high school transcripts indicating date of graduation or proof of successful completion of the General Educational Development (GED) Test 

Satisfactory Academic Performance

· Transfer students must demonstrate satisfactory academic performance as evidenced by an overall grade point average of 2.00 or better on a 4.00 scale on all college work attempted and be in good academic standing at their last institution of attendance.

Conditional Admission of Transfer Students

· Students who do not have a cumulative (overall) grade point average of 2.00 may be admitted to the University on probation if one of the following is applicable:

· The student has an overall grade point average of 1.90 or better on a 4.00 grade point scale.

· The student has completed a total of less than 15 semester hours with an overall grade point average of less than 2.00 on a 4.00 grade scale.

Award of Transfer Credit:

· Credits earned from other institutions are evaluated for transfer on the basis of a minimum of C and a maximum number of credit hours allowed is assigned on this basis.

Degrees: Requirements and Regulations

· As a condition for meeting graduation requirements of the University, students must have at least the minimum overall GPA prescribed by the particular college, which in no case is lower that 2.0, and must have at least a 2.0 ( C )  or better in specific courses required for the major.

· A minimum of 124 credit hours must be completed for the baccalaureate degree and must include 40 upper-division credits.\

· Degree/graduation requirements: Means all courses needed to graduate, including general education requirements, college requirements, and major course requirements.

APPENDIX B

Program Requirements

(at Various Colleges)

College of Micronesia (COM)

Associate of Science (A.S.) Degree

(Marine Science)

Windward Community College (WCC)

Associate of Arts (A.A.) Degree*
(Bio-Resources and Technology Certificate)*
Leeward Community College (LCC)

Associate of Arts (A.A.) Degree

(Marine Option Program Certificate)*
Hawaii Community College (HCC)

Associate of Arts (A.A.) Degree

(Environmental Studies Academic Certificate)*
[* Course descriptions within each program can be furnished if needed]
COLLEGE OF MICRONESIA

ASSOCIATE OF SCIENCE DEGREE in MARINE SCIENCE

The marine science program is designed to respond to a need expressed by the FSM leadership in the FSM states and National Economic Summits. It has been designed to take full advantage of the unique variety of marine environments available in the FSM, particularly Pohnpei. This program provides a solid foundation for students interested in pursuing a higher degree at a fourth-year institution.

1. Preparatory Courses (by placement)

2. General Education Core Requirements ………………………………………… 28 credits

English (9 credits)

EN 110 Advanced Reading (3)

EN 120a Expository Writing (3)

EN 120b Expository Writing II (3)

Mathematics (3 credits) depending on placement

MS 100 College Algebra (3) or
MS 101 College Algebra and Trigonometry (3)

Natural Sciences (7 credits)

Any two of the following courses recommended, one of which must have a lab.

SC 101 Health Science (3)



SC 110 Introduction to Ecology (3)

SC 111 Environmental Studies (3)


SC/SS 115 Ethnobotany (3)

SC 130 Physical Science w/lab (4)


SC 180 Microbiology w/lab (4)

SC 201 Astronomy (3)



SC 202 Weather and Climate (3)

SC 210 Conservation Science (3)


SC 220 Introduction to Geology (3)

SC 245 Remote Sensing (3)


SC 250 General Botany w/lab (4)

SC 255 General Zoology w/lab (4)


SC 260 Independent Studies in Biology (1-3)

MR 252 Fishery Extension (3)


MR 254 Marine Biology Field Studies (1)

Social Sciences (3 credits)

SS 150 History of Micronesia (3)

Computer Applications (3 credits)

CA 100 Computer Literacy (3)

Humanities (3 credits)

Any course in art, music, history, literature, philosophy, or language (3)

3. Major Requirements ……………………………………………………………... 36 credits

Marine Science (22 credits)

MR 120 Marine Biology w/lab (4)

MR 201 Aquaculture w/lab (4)

MR 240 Oceanography w/lab (4)

MR 250 Fishery Biology and Management (3)

MR 210 Marine Ecology (3)

MR 230 Ichthyology w/lab (4)

Natural Sciences (4 credits)

SC 230 Introduction to Chemistry w/lab (4)

Mathematics (3 credits)

MS 150 Introduction to Statistics (3)

Physical Education (1 credit)

PE … 

Social Studies (3 credits)

SS 120 Introduction to Geography or

One of the following: SS 101, SS 125,  SS 130

Open Elective (3 credits)

GRADUATION REQUIREMENTS ……………………………….………… 64 credits

Windward Community College (WCC)

Associate of Arts (A.A.) Degree

Program Requirements

(Note: The Associate in Arts Degree may vary somewhat between the campuses within the University of Hawaii system (7 community colleges and 3 universities) – mostly linked to the course selection being offered.)

Written Communication (3 credits)

(Introductory Level Writing)

ENG 100 Expository Writing

Quantitative Reasoning (3 credits)

(Mathematical or Logical Thinking)

MATH 100, 111, 115, 135, 140, 203, 205, 206, 231 or PHIL 100

World Civilizations (6 credits)

(History)

HIST 151, 152

Oral communications (3 credits)
COM 145

SP 151, 231, 251

Arts and Humanities

(3 semester courses, one selected from 3 of the 4 groups)
Group 1: The Arts

ART 101, 105B, 105C, 107, 108, 111, 113, 114, 115, 116, 123, 270, 280

DRAM 101, 221, 222;  HUM 100

MUS 106, 107, 108, *114, *121B, *121C, *121D, *121F, *121Z, *122B, 122C, *122D, *122F, 253

SP 231, 251

*Any combination of these courses that totals 3 credits will be considered the equivalent of a one semester course.

Group 2: History & Culture

HWST 107, 270

HIST 224, 241, 242, 281, 282

IS 160A, 160B, 160L, 260A, 260B, 260L (Polynesian Voyaging and Seamanship)

Group 3: Languages, Linguistics, & Literature

ENG 250, 251, 252, 253, 254, 255, 256, 257;   JOUR 205

Group 4: Values & Meaning

PHIL 100, 101, 102, 200

REL 150, 151, 201, 205

Natural Sciences (9 credits)

(A minimum of 3 credits in biological science (Group 1) and a minimum of 3 credits in physical science (Group 2). In addition, one of these courses must be a laboratory/field trip course selected from Group 1, Group 2, or Group 3. ) 

Group 1: Biological

AQUA 106

BIOL 100 Human Biology (3)

BIOL 101 Biology and Society (for Non-Majors) (4)

BIOL 171 Introduction to Biology I (3)

BIOL 171L Introduction to Biology I Lab (1)

BIOL 172 Introduction to Biology II (3)

BIOL 172L Introduction to Biology II Lab (1)

BIOL 200 /200L Coral Reefs/Lab (4)

BOT 101 General Botany (3)

BOT 101L General Botany Lab (1)

BOT 130 Plants in the Hawaiian Environment (4)

BOT 160  Identification of Hawaiian Plants

BOT 181 Plant Sea Life

BOT 210;

FSHN 185 Human Nutrition

MICR 130 General Microbiology (3)

MICR 140 General Microbiology Lab (1)

ZOOL 101 Principles of Zoology (4)

ZOOL 106 Hawaiian marine Invertebrate Zoology

ZOOL 107 Identification of Hawaiian Fishes

ZOOL 200 Marine Biology (4)

Group 2: Physical Sciences

ASTR 110, 110L, 281, 294

CHEM 100/100L Chemistry and Man/ Chemistry and Man Lab (4)

CHEM 151/151L Elementary Survey of Chemistry/  with lab (4)

CHEM 152/152L Survey of Organic and BioOrganic chemistry/  Lab

CHEM 161/161L General Chemistry I/General Chemistry I Lab (4)

CHEM 162/162L General Chemistry II/General Chemistry II Lab (4)

GG 101 Introduction to Geology

GG 102 Historical Geology

GG 103 Geology of the Hawaiian islands

GG 166 Planetary Geology

GG 210 O’ahu Field Geology

GG 211 Big Island Field Geology

GG 212 Maui field Geology

GG 213 Moloka;I, Lan’I, and Kaho’olawe Field Geology

GG 214 Kaua’I and Ni’ihau Field Geology

PHYS 122/122L Introduction to Science: Physical Science/ with Lab 

PHYS 151/151L College Physics I/ College Physics I Lab

PHYS 152/152L College Physics II/College Physics II Lab

Group 3: Other Sciences

GEOG 101 The Natural Environment

GIS 150 Introduction to GIS/GPS

IS 160A, 160B, 160L, 260A, 260B, 260L, 261

OCN 201 Science of the Sea

OCN 201L Science of the Sea Lab (1)

OCN 202 Field Studies in Marine Sciences

OCN 209 Oceanographic Techniques

OCN 220 Hawai’I Fisheries

SCI 123

SCI 124 Technology, Ecology, and Man (Environmental Science)

OCN 230 Ocean Resources (3)

Social Sciences (9 credits)

(Made up of 3 or more courses from 3 different subjects areas.)

ANTH 150, 200

BOT 105 Ethnobotany

GEOG 122

ICS 100

POLS 110, 120, 130, 180

PSY 100, 170, 202, 224, 240

SOC 100, 218, 231, 250, 251

SSCI 200

WS 202

ACADEMIC SUBJECT CERTIFICATE

Windward Community College (WCC) –Bio-Resources and Technology
Bio-Resource Development and Management 

The ASC in Bio-Resources and Technology (Bio-Resource Development and Management) will be offered to prepare students for careers in biotechnology and environmental science/studies, and to qualify them to transfer to bachelor of science degree programs. Knowledge and training in Bio-Resource Development and Management will be an asset to the productive and efficient use of natural resources for promoting sustainable management of our environment.

This certificate will consist of 26 credits. See course descriptions for prerequisites.

Required courses: (14 credits)

BIOL 101*

Biology and Society

GEOG 101**

The Natural Environment

IS 201


The Ahupua”a

SCI 124


Ecology, Technology, and Man

*BIOL 171/171L & 172/172L (General Biology I & II plus labs; 8 credits total) may replace BIOL 101. BIOL 171/171L & 172/172L are highly recommended for those students intending to major in an environmental science discipline at a four-year institution.

** GG 101 (Introduction to Geology; 4 credits) may replace GEOG 101.

Elective Set I Technology, Utilization, and Management: 6 credits

AQUA 106

Small Scale Aquaculture (4)

BOT 105

Ethnobotany (3)

CHEM 151/151L

Elementary Survey of Chemistry/Lab (4)

ENVST 199/299

Independent Study (1-4)

GIS 150


Introduction to GIS/GPS (3)

OCN 209

Oceanographic Techniques (3)

OCN 220

Hawaii Fisheries (3)

ZOOL 105

Hawaiian Use of Fish & Aquatic Invertebrates (3)

Elective Set 2 Environmental and Ecology: 6 credits

BIOL 200

Coral Reefs (3)

BIOL 200L

Coral Reefs Lab and Field Studies (2)

BIOL 265*/265L*
Ecology & Evolutionary Biology/Lab (4)

BOT 130

Plants in the Hawaiian Environment (4)

BOT 181

Plant Sea Life (4)

ENVST 199/299

Independent Study (1-4)

GEOG 101L*

The Natural Environment Lab (1)

GG 103


Geology of the Hawaiian Islands (3)

OCN 201

Science of the Sea (3)

ZOOL 106

Hawaiian Marine Invertebrates (3)

ZOOL 107

Identification of Hawaiian Fishes (3)

ZOOL 200

Marine Biology (3)

*BIOL 265/265L and GEOG 101L are highly recommended for those students intending to enroll in a baccalaureate-level environmental science program.

UNIVERSITY OF HAWAII SYSTEM (7 Community Colleges and 3 Universities)

ACADEMIC SUBJECT CERTIFICATE  -- Related to the Marine Sciences 

Academic Subject Certificate 

· This certificate is a college credential for students who have successfully completed a specific sequence of credit courses from the A.A. curriculum. The sequence must fit within the structure of the A.A. degree, may not extend the credits required for the A.A. degree, and shall be at least 12 credit hours. The issuance of the Academic Subject Certificate requires that the student must earn a GPA of 2.0 of better for all courses required in the certificate.

Marine Option Program (MOP) Certificate

(Leeward Community College --  but the courses from this program are extensively offered throughout other colleges within the UH system) 

· Marine science has constituted an important part of the course offerings for the Math and Science Division within the CC system. These courses (marine biology, introductory oceanography lab, ocean resources…), primarily serve students of the University of Hawaii`s Marine Option Program (MOP). 

· The Marine Option Program (MOP) is an educational program within the University of Hawaii system. It is designed to assist undergraduates and unclassified graduate students interested in marine and marine-related systems (i.e. coast processes, estuaries, interactions between freshwater and marine systems) in obtaining a marine orientation. 

· MOP emphasizes experimental, cross-disciplinary education and provides opportunities to apply traditional coursework to the real world while obtaining practical marine skill through a “hands-on” internship, research or employment.

· Student must complete 12-16 credit hours of marine-related courses and design and conduct a unique MOP skill project under the guidance of a faculty member to acquire the MOP Certificate.  

· MOP also acts as a clearinghouse for ocean-related career opportunities and as a network of marine experts to mentor students statewide.

REQUIREMENTS (minimum 12 credits):

A minimum of two of the following courses:

BIOL 200 Coral Reefs, includes lab (4 credits)

OCN 201 Science of the Sea (3 credit)

OCN 201L Science of the Sea Laboratory (1 credit) 

OCN 230 Ocean Resources (3 credits)

ZOOL 101 Principles of Zoology, includes lab (4 credits)

ZOOL 200 Intro to Marine Biology, includes lab (4 credits)

Additional courses (one of the following):

BIOL 124 Environment and Ecology (3 credits)

BIOL 124L Environment and Ecology Lab (1 credit)

BOT 101 Intro to Botany

BOT 101L Intro to Botany Lab

BOT 130 Plants in the Hawaiian Environment, includes lab (4 credits)

GEOG 122 Geography of Hawaii (3 credits)

GG 101
Introduction to Geology (3 credits)

GG 101L Introductory Geology Lab (1 crdit)

HWST 110 Outdoor Recreation: Hawaiiana (3 credits0

HIST 284 History of the Hawaiian Islands (3 credits)

HUM 262 Pacific Literature (3 credits)

Subtotal 9 credits

Additional courses, one of each:

OCN 101 MOP Seminar (1 credit)

IS 199/299 Independent Project (MOP Project) (2-3 credits)

TOTAL 12 cr (minimum)

HAWAII COMMUNITY COLLEGE

ENVIRONMENTAL STUDIES ACADEMIC CERTIFICATE

Focus -- The Environmental Studies Certificate, within the Liberal Arts Degree, provides a focus on issues concerning our environment. Some issues are unique to Hawaii, while some are not. This Certificate is designed as a two-year equivalent and introduction to a four-year Degree Program, primarily, the upper division, Environmental Studies Program, at the University of Hawaii at Hilo. 

Curriculum -- The curriculum for this certificate is based on an interdisciplinary approach and includes courses from the Natural Sciences, Social Sciences and Humanities, which allows student's to study environmental concerns from many different perspectives.

The Environment -- Focus on the environment is one of the Four Cornerstones, which form the educational experience at Hawaii Community College. Hawaii Community College strives to motivate, empower and inspire learners to become more aware of our unique environment so that human impact can be minimized while a sustainable future is developed. Environmental courses and programs offer students and faculty opportunities to explore issues where problems are identified and potential solutions are addressed. This certificate capitalizes, on the Big Island's unique environment, by integrating content on the environment across the curricula.

ENVIRONMENTAL STUDIES ACADEMIC CERTIFICATE

General Information:

· This interdisciplinary curriculum combines courses in natural sciences, social sciences and humanities.

Requirements:
· A minimum of 15 credits is required to receive the ESAC.

· Students seeking this Certificate must receive a "C" or better in one course, of each, of groups 1 to 5 shown in this curriculum, in order to be awarded the Certificate.

· **
SSCI 250 can be taken after a minimum of 3 courses, SSCI 150, SCI 124, and one elective have been taken. SSCI 250 can be taken concurrently with the 2nd elective.

Group 1:  (must be taken within the first 9 credits for the ESAC)

SSCI 150  Ecology and Society (3 credits)

Group 2:  (must be taken within the first 9 credits for the ESAC)

SCI  124  Environmental Science

Group 3: (3 credits)
Elective I (Natural Environment


BIOL 156 

Natural History of the Hawaiian Islands (3)  


BIOL 101

General Biology (3)


BIO  Chem 241
General Bio-Chemistry (3)


BOT 101

General Botany (3)


BOT 130

Plants in the Hawaiian Environment (3)


CHEM 100

Chemistry for Non-Science Majors (3)


OCEAN 201

Science of the Sea (3)


OCEAN 205

Intermediate Oceanography (3)


ZOOL 101

Principles of Zoology (3)

Group 4: (3 credits)

Elective II (GEOG/SOCIO/ECON Environment)


GEOG 101

Geography and the Natural Environment (3)


ECON 102

Principles of Economics (3)


GEOG 102

World regional Geography (3)


GEOG 122

Geography of Hawaii (3)


PHIL 120

Science Technology and Values (3)


SSCI 111

Humanity, society and Technology (3)

Group 5: (3 credits) (SSCI 250 can be taken after completion of SSCI 150, SCI 124, and one course from Groups 3 or 4)


SSCI 250 

Environmental Issues (3)

Total number of credits: 15

APPENDIX C

Program Requirements

(for Various Universities)

UHH -- Bachelor of Arts (B.A.) in Marine Science*

UHM – Bachelor of Science (B.S.) in Marine Biology*

HPU – Bachelor of Science (B.S.) Major: Marine Biology*

HPU – Bachelor of Science (B.S.) Major: Oceanography*

UOG – Bachelor of Arts (B.A.) in Biology*

 [* Course descriptions within each program can be furnished if needed]
University of Hawaii at Hilo (UHH)

Bachelor of Arts (B.A) in Marine Science

Program Requirements

(General Education Basic and Area Requirements apply to all baccalaureate degrees.)

I. General Education (40 semester hrs)

A)
Basic Requirements (12 semester hrs)

English Composition (3 semester hrs)
· Eng 100, 100T or ESL 100 

Quantitative Reasoning (3 semester hrs))

· Select from any Math course at the 100 or 200 level (except 199 or 299)

World Cultures (2 courses -- 6 semester hours)

· Agriculture: Ag 230; Anthropology: Anth 100; English: Eng 253, 254; Geography: Geog 102; History: Hist 151, 152; Indigenous Studies: Kind 240

B) Area Requirements (28 semester hrs)

Humanities Electives (9 semester hours)

(Select from three different academic areas as listed below OR from two different academic areas plus one Interdisciplinary course which is eligible for Humanities credits, such as Honors.)

· Art, Communication, English, Hawaiian Studies and Indigenous Studies, Languages (including Hawaiian and Indigenous), Linguistics, Performing Arts (Dance, Drama, Music, Technical Theatre), Philosophy, Religious Studies

Social Sciences Electives (9 semester hours)
(Select from three different academic areas as listed below OR from two different academic areas plus one Interdisciplinary course which is eligible for Social Sciences credits, such as Honors.)

· Anthropology, Business 100, Economics or Agricultural Economics, Geography, History, Political Science, Psychology, Sociology, Women’s Studies

Natural Sciences Electives (10 semester hours, including 1 semester hour of laboratory)

(Select from three different academic areas as listed below OR from two different academic areas plus one interdisciplinary course which is eligible for Natural Sciences credit.)

· Agricultural Sciences (Aquaculture, Animal Science, Horticulture, Food Science, Forestry, Plant Pathology, Soil); Astronomy; Biology; Chemistry; Computer Science or  Engineering; Geology; Marine Science; Mathematics; Natural Science; Physics

II.
Hawai’i/Asia/Pacific Requirement

(Earn a minimum of 3 credits emphasizing Hawaii/Asia/Pacific region, culture, or theme.)

· Courses used to satisfy this requirement may also be used to fulfill General Education and/or major requirements..

III.   Graduation Requirements

· Minimum 3 credits in Hawaii, Asia, or Pacific region, culture, theme

· Writing Intensive (WI) courses (freshman or Sophomore: 3 WI courses; Junior: 2 WI  courses; Senior: 1 WI course)

· Earn at least 45 credits in upper-division (300-level or higher) courses

· Earn at least 30 credits at UHH; 25% of the credits for the major must be earned at UHH

· Earn at least 120 credits (no more than 12 credits may be in optional CR/NC courses)

· Earn at least a 2.0 cumulative GPA

IV.
Major Requirements (Major: 46 semester hours of MARE courses plus supplemental courses)
Required courses: 

MARE/BIOL 171 Marine Biology 

MARE/BIOL 171L Marine Biology Laboratory

MARE 201 Oceanography

MARE 201L Oceanography Laboratory

MARE 250 Statistical Applications in Marine Science

MARE 350 Marine Monitoring and Analysis

MARE 350L Marine Monitoring and Analysis Laboratory

MARE/BIOL 382 or 373 Benthic Ecology or Pelagic Ecology

MARE 425 Chemical Oceanography

MARE 440 Physical Oceanography

Complete one of the following sets: 

1. MARE 470 Senior Thesis Research and MARE 471 Senior Thesis Report 

2. MARE 480 Senior Internship plus 3 credits of MARE electives at the 300-400 level 

3. MARE 495A Senior Seminar and 495B Senior Seminar plus 3 credits of MARE electives at the 300-400 level 

Supplemental courses: 

BIOL 125 Introduction to Cell and Molecular Biology

CHEM 124 General Chemistry I 

CHEM 124L General Chemistry Laboratory I

CHEM 125 General Chemistry II

CHEM 125L General Chemistry Laboratory II

CS 102 Microcomputer Applications for the Sciences

ENG 225 Writing for Science and Technology

PHYS 106 College Physics I

PHYS 170L General Physics – Particles and Waves – Laboratory I 

PHYS 107 College Physics II

PHYS 171L General Physics – Electricity and Magnetism – Laboratory II

MATH 205 Calculus I

MATH 206 Calculus II

Electives: 15 credits from the following courses (9 credits must be from MARE 300-400-level courses): 

MARE/BIOL 264 Quantitative Underwater Ecological Survey Techniques

MARE 282 Global Change

MARE 310 The Atoll Ecosystem

MARE 351 Culture of Aquatic Plants and Invertebrates

MARE 352 Culture of Finfish

MARE/BIOL 360 Marine Resources

MARE/BIOL 364 Advanced QUEST

MARE/BIOL 366 Tropical Marine Research Investigations

MARE/BIOL 371 Biology of Marine Invertebrates

MARE 372 Biology of Marine Plants

MARE 373 Pelagic Ecology

MARE 382 Benthic Ecology

MARE 394A-Z Directed Studies (?)

MARE/AGEN 400 Aquacultural Engineering

MARE 434 Teaching Marine Science

MARE 435 Marine Field Experience for Teachers

MARE 461  Geological Oceanography

MARE/AQUA 475  Fish Population Dynamics

MARE/BIOL 484  Biology of Fishes

BIOL 357   Evolution

CHEM 141   Survey of Organic Chemistry and Biochemistry

ECON 380   Natural Resources and Environmental Economics

GEOG 340   Principles of Land Use Planning

GEOG 440   Advanced Environmental Planning

GEOG 470   Remote Sensing and Air Photo Interpretation

GEOG 480   Geographic Information Systems and Computer Mapping

POLS 335   Environmental Politics and Policy

University of Hawaii at Manoa (UHM)

Bachelor of Science (BS) in Marine Biology  Program Requirements

(Some courses can simultaneously satisfy more than one requirement.)

I. General Education Core Requirements (31 credits)

A) Foundations Requirements (12 credits)

Written Communication (3 credits)

· ENG 100 Composition I; ENG 100A Composition I; ENG 101/101L Composition I/Composition I Lab; English Language Institute 100  Expository Writing: A Guided Approach

Symbolic Reasoning (3 credits)

· BUS 250 Applied Math in Business; ECON 301 Intermediate Economics: Price Theory; ICS 141 Discrete Mathematics for Computer Science I; ICS 241 Discrete Mathematics for Computer Science II;  MATH 100 Survey of Mathematics; MATH 111 Mathematics for Elementary Teachers I;  MATH 140* Trigonometry and Analytic Geometry; MATH 203* Calculus for Business and the Social Sciences; MATH 215* Applied Calculus I; MATH 241* Calculus I; NREM 203 Applied Calculus for Management, Life Sciences, and Human Resources; PHIL 110 Introduction to Logic; PHIL 111 Introduction to Inductive Logic --  (* Math Department's Precalculus Assessment required.) 

Global and Multicultural Perspectives  (2 courses; 6 credits --- from two different groups)

Group A:

· ANTH 151  Emerging Humanity; ART 175  Survey of Global Art I; HIST 151  World History to 1500; HIST 161A  World Cultures in Perspective

Group B:

· AMST 150  America and the World; ANTH 152  Culture and Humanity; ART 176  Survey of Global Art II; GEOG 102  World Regional Geography; HIST 152  World History Since 1500; HIST 162A  World Cultures in Perspective

Group C:

· GEOG 151  Geography and Contemporary Society; MUS 107  Music in World Cultures; REL 150  Introduction to the World’s Major Religions

B) Diversification Requirements (19 credits)

(Some courses that satisfy the Diversification Requirements may also simultaneously satisfy Focus or Major Requirements.)

Arts, Humanities, and Literatures (6 credits—2 different areas)

· Arts 

· Humanities 

· Literatures 

Social Sciences (DS) (6 credits—2different departments)

Natural Sciences (7  credits)

· Biological Sciences  (3 credits) 

· Physical Science  (3 credits) 

· Laboratory (science)  (1 credit) 

II. Graduation Requirements 

A) Focus Courses (course requirement)

· Hawaiian, Asian, & Pacific Issues (one course)

· Contemporary Ethical Issues (one course)

· Oral Communication (one course)

· Writing Intensive (five courses, including 2 numbered 300 and above) 

B) Hawaiian or Second Language (Competence at the 202 level)

Completing a four-semester sequence (usually 101, 102, 201, 202) in a single language.

Some colleges/schools have waived or modified this requirement.

III. College or School requirements (e.g., Colleges of Natural Sciences – Department of Biology)

Related Requirements (C grade minimum)

CHEM 161/161L General Chemistry I/ General Chemistry Lab I  

CHEM 162/162L General Chemistry II/ General Chem. Lab II

CHEM 272/272L Organic Chemistry I/ Organic Chemistry Lab I

CHEM 273 Organic Chemistry II

PHYS 151/151L College Physics/ College Physics Lab and

PHYS 152/152L College Physics II/ College Physics II Lab

MATH 215 Applied Calculus I and

MATH 216 Applied Calculus II

ECON 321 Introduction to Statistics

IV. Major requirements 

Requirements (C grade minimum)

BIOL172/172L Introduction to Biology II/ Intro. to Biol. II Lab

BIOL 265/265L Ecology and Evolutionary Biology/ Ecology and Evolutionary Biology Lab

BIOL 275/275L Cell and Molecular Biology/ Cell and Molecular Biology Lab

BIOL 375/375L Concepts of Genetics/ Concepts of Genetics Lab

OCN 201/201L Science of the Sea/Science of the Sea Lab

ZOOL 439 Animal Ecology

BOT 480  

ZOOL 475/475L Biology of the Invertebrates/Bio. of the Inv. Lab

BIOL 301/301L  (?)

BIOL 402 Principles of Biochemistry or BIOC 441 Basic Biochemistry

MICR 401/401L  

BIOL 403 (?) or 4 credits of directed research in approved disciplines

BIOL 404  (?)

2 credits of directed research in approved discipline

6 credit hours in approved courses

15 credit hours in approved courses in marine/aquatic biology

· ZOOL200/200L Marine Biology; ZOOL320/320L Vertebrate Zoology; ZOOL340/340L Parasitology; ZOOL410 Coral and Coral Reefs; ZOOL465/465L General Ichthyology; ZOOL466 Fisheries Science; ZOOL467 Ecology of Fishes; ZOOL470/470L Limnology; ZOOL480 Animal Evolution; ZOOL485 Biogeography; ZOOL490 (Alpha) Seminar in Zoology

· ANSC 360 Topics in Aquaculture Science; ANSC450(OCN450) Aquaculture Production; ANSC460 Biology and Culture of Shrimp and Prawns

· OEST100 Marine Option Program Seminar; OEST101 Natural Hazards; OEST261 People, Ocean, and the Environment; OEST300 Ocean Internships and Research; OEST310/310L(OCN310/310L)(MET310/310L) Global Environmental Change

· OCN3120 Aquatic Pollution; OCN315 (PHIL315) Modeling Natural Systems; OCN330 Minerals and Energy Resources of the Sea; OCN363 Earth System Science Databases; OCN401 Biogeochemical Systems; OCN402 Solar Nebula to the Human Brain; OCN423 Marine Geology; OCN444 Plate Tectonics; OCN499 Undergraduate Thesis

Hawaii Pacific University (HPU)

Bachelor of Science (BS)

Major: Marine Biology 

Program Requirements

GENERAL EDUCATION REQUIREMENTS (52 semester credits) 

BIOL 2050 General Biology I: Cells and Organisms 

BIOL 2051 General Biology I Laboratory 

COM 3500 Technical Communication; or CHEM 3040 Quantitative Analysis; or CHEM 3050 Environmental Chemistry; or MATH 3305 Linear Algebra 

CSCI 1011 Introduction to Computer Information Systems 

GEOG 1000 Introduction to Physical Geography 

HIST 2001 World Civilizations I 

HIST 2002 World Civilizations II 

HUM 1000 Introduction to the Humanities 

HUM 4500 The World Problematique 

LIT 2000 Introduction to Literature; or LIT 2510 Ideas in Literature I; or LIT 2520 Ideas in Literature II 

MATH 1123 Statistics 

MATH 2214 Calculus I 

MATH 2215 Calculus II 

PHYS 2050 General Physics I 

PHYS 2051 General Physics I Laboratory 

PSCI 1400 American Political System 

WRI 1100 Analyzing and Writing Arguments 

WRI 1200 Research, Argument, and Writing 

LOWER-DIVISION REQUIREMENTS (34 semester credits) 

BIOL 2052 General Biology II: Genes, Evolution, and Adaptations 

BIOL 2053 General Biology II Laboratory 

CHEM 2050 General Chemistry I 

CHEM 2051 General Chemistry I Laboratory 

CHEM 2052 General Chemistry II 

CHEM 2053 General Chemistry II Laboratory 

MARS 1020 Oceanographic Field Techniques 

MARS 2060 Geological, Chemical, and Physical Oceanography 

MARS 2061 Geological, Chemical, and Physical Oceanography Laboratory 

MARS 2062 Marine Biology 

MARS 2063 Marine Biology Laboratory 

PHYS  2052 General Physics II 

PHYS  2053 General Physics II Laboratory 

MAJOR REQUIREMENTS (40-43 semester credits) 

BIOL 3030 Comparative Animal Physiology 

BIOL 3031 Comparative Animal Physiology Laboratory 

BIOL 3054 Evolutionary Genetics 

BIOL 3060 Marine Invertebrate Zoology 

BIOL 3061 Marine Invertebrate Zoology Laboratory 

BIOL 3080 Ecology 

BIOL 3081 Ecology Laboratory 

BIOL 4030 Cell and Molecular Biology; or BIOL 4040 Environmental Microbiology  

BIOL 4031 Cell and Molecular Biology Laboratory; or BIOL 4041 Environmental Microbiology Laboratory 

CHEM 3010 Fundamental Organic Chemistry; or CHEM 3030/3032 (Organic Chemistry I, II) [The year-long chemistry series is recommended for students planning to attend graduate school]. 

MARS 3084 Descriptive Regional Oceanography; or MARS 3080 Dynamic Physical Oceanography; or MARS 3070 Chemical Oceanography; or MARS 3060 Geological Oceanography 

MARS 4050 Marine Ecology 

MARS 4051 Marine Ecology Laboratory 

MARS 4910 Seminar: Marine Biology 

Plus one lecture and lecture/laboratory series (minimum of seven credits) chosen from the following: 

BIOL 3010 Hawaiian Natural History 

BIOL 3020 Plant Biology 

BIOL 3021 Plant Biology Laboratory 

BIOL 4030 Cell and Molecular Biology 

BIOL 3070 Marine Vertebrate Zoology 

BIOL 3071 Marine Vertebrate Zoology Laboratory 

BIOL 4040 Environmental Microbiology 

BIOL 4041 Environmental Microbiology Laboratory 

BIOL 3090 Biometry 

CHEM 3030 Organic Chemistry I 

CHEM 3050 Environmental Chemistry 

CHEM 4030 General Biochemistry 

GEOL 3xxx Upper Division Geology courses on approval 

MARS 3xxx 3000-level marine science courses 

MARS 4600 Honors Research 

MARS 4950 Practicum 

MATH 3xxx Upper Division Math Courses on approval 

UNRESTRICTED ELECTIVES (6 semester credits) 

University of Guam (UOG)

Bachelor of Arts (B.A.) in Biology

Program Requirements

I. General Education (55 credit hours)
A)
Essential Skills (15 credit hours)

English Writing Skills (6 cr)
EN 110 Freshman Composition

EN 111 Freshman Composition

Communication Skills (3 cr)

CO 210 Fundamentals of Communication

Mathematics (Choose from any one of the following:) (3 cr)
· MA 110 Finite Mathematics; MA 161a College Algebra; MA 161b College Trigonometry; MA 165 Precalculus; MA 203 Basic Calculus

Statistics/Computer Skills (Choose from any one of the following:) (3 cr)
· CS 200 Computer Applications and Lab; CS 201 Programming I; BA 130 Introduction to Computer Operations; DA230 Data Processing and Data Administration; MA 151 Introductory Statistics

B)
The Arts and Creative Expression (6 credit hours)

English literature (Choose one course from the following:)
· EN 210 Introduction to Literature; EN211 Survey of American Literature I; EN 212 Survey of American Literature II; EN 213 Literature, Myth and Culture; EN 217 World Literature I: beginning to the Sixteenth Century; EN 218 World Literature II: The Sixteenth Century to the Present; EN 313 Survey of English Literature: To 1785 A.D.; EN 314 Survey of English Literature: 1785 A.D. to Present; EN 323 Literature by Women; EN 360 Literary History

Art, Music, Theater or Dance (Choose  one course from the following:)
· AR 101 Introduction to Art; AR 102 Studio for Non-Majors; MU 101 Music Fundamentals; MU 106 Introduction to Music; PE 250 Introduction to World Dance; TH 101 Introduction to the Theater

C)
Global Studies (3 credit hours) 

(Choose  one course from the following:)
· AN 330 Globalization and Human Dynamics; GE 201 World regional Geography; HI 121 History of World Civilizations I; HI 122 History of World Civilizations II

D)
The Individual and Society (6 credit hours)

(Choose  one course from the following:)
· CO 106 Introduction to Mass Communication; BA 110 Principles of Economics; GE 101 Introduction to Geography; PS 101 Introduction to Government and Politics

(Choose  one course from the following:)
· AN 101 Introduction to Anthropology; AN 212 Cultural Anthropology; LN 200 Introduction to Language; LN 300 Introduction to Linguistics; PY 101 General Psychology; SO 101 Introduction to Sociology; SO 202 Contemporary Social Problems

E)
Modern Language (8 credit hours) 

(Pass two (2) semesters of the same language (other than English)

F)
Personal Development (3 credit hours)

(Choose  one course from the following:)
· CF 230 Nutrition and Health; CF 231 Human Nutrition for Health Professionals; PE 200 Health and Wellness; PE 202 first Aid and CPR, plus 1 credit from PE 104, 105, 106, 131, or 132; PY 100 Personal Adjustment

G)
Regional Studies (3 credit hours)

(Choose  one course from the following:)
· AN 310 Physical Anthropology of Pacific Populations; AN 320 People of the Pacific; AN 325 Prehistory of the Pacific Basin; AN/EN 333 Literature of Guam, Micronesia, the Pacific; AN 421 Cross-cultural and Sociological Problems of Guam and Micronesia; BI 201 Natural History of Guam; ED 265 Culture and Education on Guam; GE 401 Geography of the Pacific; HI 211 History of Guam; HI 243 History of Micronesia; HI 371 History of East Asia to 1600 on Guam; HI372 History of east Asia since 1600; HI 444 Modern Pacific History; PS 225 State and Territorial government; PS 412 government and Politics of Micronesia; PY 475 Micronesia and Mental Health; SW 110 Introduction to Community Services
H)
The Sciences (8 credit hours)

(Choose  two introductory/basic courses taught concurrently with a three-hour lab  from the following:)
AG … Agriculture Courses

BI… Biology Courses

CH… Chemistry Courses

NS… Natural Science Courses

PH… Physics Courses

AN 222 Introduction to Physical Anthropology

AN 360 Human Osteology

CF 325 Textiles (Must include lab, CF 325L)

GE 203 Principles of Physical Geography

I)
The search for Meaning (3 credit hours)

(Choose  one course from the following:)
PI… Any Philosophy course

PS 410 Political Philosophy

WG 101 Introduction to Women and Gender Studies

II. Biology major (83 credit hours of which 20 count for GE requirements)
(“C” or better in all courses required of the major)

Required courses: (31 credit hours)
BI 157/157L Principles of Biology I

BI 158/158L Principles of Biology II

BI302/302L Plant Diversity or BI 365/365L Taxonomy of Vascular Plants

BI 303/303L Animal Diversity or BI 333/333L Comparative vertebrate Anatomy

BI 310 Evolution

BI 315/315L General Genetics

BI 410/410L Ecology

BI 412/412L Biometrics

BI 416/416L Cellular Physiology or BI/CH 419/419L Biochemistry or BI 425/425L Molecular Biology

Electives: (12 credit  hours)
(Minimum of twelve (12) credit hours in upper division Biosciences)

· BI 103/103L Marine Biology; BI 212/212L Oceanology; BI 440/440L Ichthyology; BI 474 Marine Botany; BI 225/225L Basic Microbiology; BI/PY 405/405L Animal Behavior; BI 416/416L Cellular Physiology

Related Area Required Courses: (30-36 credit hours)
CH 102/102L General Chemistry I

CH 103/103L General Chemistry II

CH 310a-b Organic Chemistry

CH 311 Basic Laboratory Techniques in Organic Chemistry

CH 312 Laboratory Techniques in Organic Chemistry

MA 203 Calculus I

PH 210  Introduction to Physics laboratory

PH 251 University Physics and PH 252 University Physics or their equivalent
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