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ABSTRACT 

During the fall semester of 1978, I worked as the instructor's 

aide for the aquaculture courses at the University of Hawaii. 

It was my responsibility to assist the instructor in any means, 

which included researching lecture material, arranging for the 

use of audio visual equipment, and obtaining necessary supplies. 

Two of my personal goals were to increase my personal knowledge 

of aquaculture and to gain insight into the teaching profession. 

It proved to be a valuable learning experience as the position 

enabled me to fulfill both of my objectives. 
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INTRODUCTION 

In the fall semester of 1978, I had the opportunity to work 

as the instructor's aide for the new aquaculture courses offered 

at the University of Hawaii. The three courses were: AG 290 - 
Introduction to Aquatic Agriculture, AG 390 - Pond Management, 
and AG 490 - Problems in Aquaculture Production. These courses 

' t I " , p  

were funded by the University of Hawaii Sea Grant Program with 
b 

hopes that after their developmental year, the courses would 

continue to be offered through the University of Hawaii College 

of Tropical Agriculture. 

The instructor for the courses was Ms. Susan Morita. 

Ms. Morita holds a B.A. in Animal Science and a M.A. in 

Agricultural Economics. She will begin work on a Ph.D. in 

Agricultural Economics in the fall of 1979. 

I heard of the need for an instructor's aide for these 

classes through Mr. John McMahon, the Director of the University 

of Hawaii Marine Option Program, and immediately looked into it. 

My personal objectives were as follows: 1) To increase my 

knowledge of aquaculture, 2) To initiate contacts with the 

individuals, local agencies, and businesses which are involved 

in aquaculture, and 3) To gain insight and understanding of the 

teaching profession. Through the Marine Option Program I was 

provided with a stipend for the length of the semester. 



COURSE CONTENT AND STRUCTURE 

I will briefly summarize here the content and structure of 

each course. Included in this report is a copy of the original 

course description and syllabus for each course (see Appendix 1). 

AG 290 - Intro. to Aquatic Agriculture 
This was a two credit, introductory course in the field of 

aquaculture; the techniques used, species cultured, and economic 

considerations. The class met once a week for two and a half hours. 

Registration in this class was open to all students; thirty-eight 

were enrolled that semester. 

The original syllabus was altered considerably as lecture 

topics were changed and field trips added. There was a wide variety 

of topics discussed and the course content provided the students 

with a good overview of aquaculture. 

There were four field trips in this class; each scheduled 

during a different lecture meeting. The visits were to Mike 

Williamson's engineering laboratory on campus, Aquatic Farms, 

the Kahuku Seafood Plantation, and the Oceanic Institute. 

The textbook used in this course was Bardach, et al; 

Aquaculture: The Farming and Husbandry of Freshwater and Marine 

Organisms; Wiley - Interscience; 1972. 



A number of aquaculture r e l a t e d  f i lms were shown i n  t h i s  course 

i n  order t o  supplement the  l ec tures .  

Grading i n  t h i s  course was based upon a mid-term, a f i n a l ,  

and th ree  "pop" quizzes. 

AG 390: Pond Management 

This was a th ree  c r e d i t  course which focused upon the  pond 

cu l tu re  of prawns. The l ec tu re s  looked i n t o  top ics  such as: 

harvest ing techniques, pond construct ion,  and water qua l i t y .  The 

f i e l d  work por t ion of the  course enabled students  t o  gain p r a c t i c a l  

hands-on experience through working a t  t he  prawn pond which i s  

located a t  the  Pearl  City F a c i l i t y  of the  College of Tropical  

Agriculture.  The pond w a s  approximately ha l f  an ac re  i n  s i z e ,  

t h r ee  t o  four f e e t  deep, a.nd squarish i n  shape. Pr io r  t o  

r e g i s t r a t i o n  i n  the  course, t h e  i n s t r u c t o r ' s  consent was re- 

quired;  eighteen students  enrol led  t h a t  semester. The c l a s s  m e t  

f o r  an hour of l ec tu re  once a week and every Saturday morning. 

A t  the  Saturday morning work sessions any necessary main- 

tenance work was done ( i .e . ;  mowing, f i x ing  p ipe l ines ,  and weed 

cont ro l ) .  

I n  addit ion,  once every two weeks, each student w a s  expected 

t o  d r ive  down t o  the  pond, between the  hours of 1 1 : O O  p.m. - 3:00 a.m. ,  

i n  order  t o  run the  water pump and feed the  prawns. 



Only a couple of films were shown in this course. One field 

trip was made to the ~anohano's prawn ponds in Punaluu. 

  he textbook used was by Marcel Huet; The Textbook of Fish 

Culture; Fishing News Ltd. ; 1975. 
1 ' 17 
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Grading was based 0% forty percent- Saturday attendance, 

thirty percent on the mid-term, and thirty percent on the final. 

AG 490: Problems in Aquaculture Production 

This course discussed the specific problems which aquaculturists 

encounter. It was held on a seminar format with guest speakers 

invited to speak on various aspects of aquaculture. For example, 

Mr. Ed Scua of Aquatic Farms discussed institutional constraints, 

Mr. William Madden of Oceanic Institute explained aspect of 

spawning, and Mr. Robert Ota of Bank of Hawaii discussed 

financing. 

Grading was based largely upon a required research paper 

which was orally presented to the class late in the semester. 

EVALUATION OF COURSES 

In this section of the report I would like to give a personal 

evaluation of each course in regards to the content and structure. 

I will also include some of my personal opinions on improvements 

which could be made. 



AG 290: Introduction to Aquatic Agriculture 

The wide range of topics which were introduced in this course 

presented the students with a broad overview of the field of aqua- 

culture. Students were exposed to topics such as: the species 

being commercially cultured, different methods of culture, and 

problems in production. In my personal communication with a number 

of the students, I found that the field trips and films were 

regarded as strong points of the course. Through the field trips 

the students received a first-hand look at some of the commercial 

operations here in Hawaii. 

The book Aquaculture: The Farming and Husbandry of Freshwater 

and Marine Organisms is an excellent resource book, but in my 

personal opinion there must be a greater amount of preparational 

work if it is to be used as a course textbook. This book contains 

a wealth of species specific information. An instructor must, 

therefore, be certain to emphasize the basic theoretical concepts 

which are underlying, otherwise, the available information is 

likely to become a mere mass of irrelevant and undistinguishable 

facts, figures, and information to many of the students. 

AG 390 : Pond Management 

The textbook used in this course, "The Textbook of Fish 

Culture," was an excellent book and highly appropriate for the 

course. It was well organized, well photographed, and stressed 

the concepts in aquaculture. The textbook covered both extensive 

and intensive methods of fish culture around the world. 

-5- 
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In  my opinion, sa fe ty  needed t o  be s t ressed  more a t  t h e  

Saturday work days. For example, many of t he  students wore 

s l ippers  while working, there  were gas cans without caps being 

stored i n  a c lo se t ,  and water on the  f l o o r  of the  pump house, 

It i s  a l so  my opinion t h a t  the  Saturday morning work sess ions  

were not properly u t i l i z e d  t o  provide the  students with an educa- 

t i o n a l  experience, A typ ica l  morning involved the  chore of e i t h e r  

weeding, mowing, o r  f ix ing  leaks i n  the  pipel ine ,  These may have 

been necessary chores, however, the  students were not learning 

new s k i l l s ,  

The discharge water of t h e  pond w a s  used t o  i r r i g a t e  a small 

corn patch as a model of an aquaculture/agriculture system, 

However, the  preparat ion and maintenance of t he  corn f i e l d  was time 

consuming and the  group's work hours were increasingly diver ted 

i n t o  the  r a i s i n g  of corn. I th ink a b e t t e r  a l t e r n a t i v e  would 

have been t o  work i n  conjunction with the  AG 201 - Agriculture 

Pract ice  Class and have t h a t  c l a s s  i r r i g a t e  t h e i r  crop with the  

discharge water of the  pond. I n i t i a l  s teps  were taken t o  construct  

a few smaller ponds but there  was no follow up, Plans f o r  the  

smaller ponds should have been car r ied  through and experimentation 

encouraged from the  students of the  AG 390 c l a s s ,  

The most important c r i t i c i s m  I have about t h i s  course w a s  

t h a t  i t  f a i l e d  t o  cover the  var ia t ions  i n  pond management. In  
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my opinion, the lectures should have dealt with a number of 

management strategies (this is how the course content is described 

in the official course description). As it was, the class was 

essentially a course in "backyard prawn aquaculture. I '  Students 

were presented with and expected to follow the method of manage- 

ment of a prawn pond as prescribed by the Anuenue Fisheries 

Station. There were no supportive explanations given as to 

the method was considered valuable. I felt that alternative 

management strategies should have been discussed along with their 

pros and cons in order to increase the student's awareness of 

existing possibilities and innovations. There were many aspects 

of pond management which I felt needed to be investigated for 

optimal efficiency, rather than accepted as being valid. 

AG 490: Problems in Aquaculture 

As I was only able to attend a few of the AG 490 lectures, 

I cannot offer a personal evaluation of the course. 

INSTRUCTOR' S PRESENTATION 

In the following section I would like to focus upon 

Ms. ~orita's lecture presentations and performance as an 

instructor. 

Ms. ~orita's personal background in aquaculture was 

relatively brief. She first became involved in aquaculture 

in 1977 when she was asked to direct the section of the 



AG 201 - Agriculture Practice Class which was to manage the Pearl 
City pond, She explained to me that her philosophy about teaching 

was that she need only to stay one step ahead of the students; 

that the role of an instructor does not require the instructor 

to have an extensive knowledge of the field but simply that he/she 

be able to present to the class information which the instructor 

deems as important. 

Her lecture presentations lacked enthusiasm, She spoke in 

a monotone and had no facial expressions. One student expressed 

to me his opinion that "ltfs like it's a chore for her to teach," 

Many times Ms, Morita used technical terms without first defining 

them. Above all, she often read verbatim from her lecture notes, 

For example, a lecture on water quality in the AG 390 class 

consisted of reading parts verbatim out of a limnology text. When 

a student asked her to clarify a technical passage wich she had 

just finished reading, Ms. Morita was unable to explain it in 

her own words. As another example, in the AG 290 class she read 

verbatim from the lecture notes on Hawaiian fishponds. One of 

my responsibilities as the instructor's aide had been to help 

prepare lecture material; however, I had written those lecture 

notes on the assumption that they would be used to supplement her 

own knowledge and research, not for direct presentation. It was 

apparent to me that she had not taken the time to familiarize 

-8- 



herself with the contents of the notes as she was unable to 

answer student questions on aspects which were contained in other 

parts of the notes. 

All exams consisted of objective questions (see Appendix 2 

for copies of exams), In general, the questions pertained to 

detailed points rather than principles. A number of the students 

with whom I spoke to felt that the exams were not valid indicators 

of their knowledge, because of the trivial nature of so many of 

the questions, Indeed, many of the questions pertained to facts 

which Ms. Morita had neither discussed nor stressed in the lectures, 

For an introductory level course the recall of such specific facts 

and figures did seem unreasonable, especially when one of the stated 

goals of the course was the student's familiarity with basic 

theoretical concepts. 

The students were not adequately warned as to how they would 

be graded, Ms. Morita did not announce the percentage breakdown 

for grade determination until three-fourths of the way into the 

semester. 

EVALUATION OF PRESENTATION 

After working with Ms. Morita for almost six months, I felt 

that as an instructor she needed to improve, especially in the 

areas of student-teacher relationship, lecture presentations, and 

exam preparations, 

-9- 



PERSONAL RESPONSIBILITIES 

A s  the  i n s t r u c t o r ' s  a ide  my r e s p o n s i b i l i t i e s  included 

researching various topics ,  handling a l l  audio v i sua l  arrangements, 

and obtaining needed supplies.  

I n  July  1978 I began the  researching of topics  which were 

t o  be presented i n  t he  lec tures .  For example, I gathered in for -  

mation about Hawaiian fishponds (a  copy of which i s  included, 

see  Appendix 3 ) ,  seaweed cu l tu re ,  and oyster  cul ture .  For much 

of my research I u t i l i z e d  the  l i t e r a t u r e  ava i lab le  a t  t h e  l i b r a r y  

of the  National Marine F isher ies  Service located on Dole S t r ee t .  

The Department of Planning and Economic Development and Hamilton 

Library were a l s o  helpful  sources of l i t e r a t u r e .  A s  I had hoped, 

I learned a l o t  about aquaculture through t h i s  process. To 

supplement these lec tures  I made several  overhead transparencies.  

With the  cooperation of Mr. W i l l i a m  Madden, I compiled a s l i d e  

presentat ion on Hawaiian fishponds from h i s  personal col lect ion.  

I previewed the  avai lable  f i lms and se lected those which I 

f e l t  were appropriate f o r  c l a s s  viewing. The widest co l l ec t ion  

of aquaculture r e l a t ed  f i l m s  i s  a t  the  Department of Planning and 

Economic Development. I have included t h e i r  l i s t i n g  of f i lms 

as well a s  some of my personal comments of the  f i lms (see 

Appendix 4 ) .  An excellent  compilation of a l l  t he  marine r e l a t e d  



f i lms which a r e  available i n  the S ta te  of Hawaii i s  the recent 

Sea Grant publication by Skippy Hau, e n t i t  led,  ItMarine Audiovisual 

Catalog, I t  

For the Ag 390 - Pond Management course I picked up the  needed 

supplies (such as  the weekly gas, chicken feed, herbicide, and 

tools ) .  

Other than the respons ib i l i t i es  mentioned above, I was 

available throughout the semester t o  run errands and perform 

tasks t o  a s s i s t  M s .  Morita. 

EVALUATION OF PERSONAL EXPERIENCE 

Working a s  an ins t ruc tor ' s  aide was a valuable experience 

fo r  my career development. Through the process of gathering 

l i t e r a t u r e ,  selecting films, and attending lectures  and f i e l d  

t r i p s ,  I was able t o  f u l f i l l  my f i r s t  personal objective and 

great ly  increase my knowledge i n  the f i e l d  of aquaculture, The 

posit ion was a means fo r  me t o  more thoroughly explore the f i e l d  

of aquaculture. Through my conversations with various individuals,  

I have become aware of a future  need for  personnel who a r e  

trained i n  management. 1 am now pursuing a career i n  aquaculture 

and w i l l  be steering my career development i n  the direct ion of 

management. 

In  the process of making f i e l d  t r i p  arrangements, obtaining 

resource l i t e r a t u r e ,  and other events, I was able t o  meet my 



second objective of initiating many of the personal contacts which 

I had hoped to establish. 

My third objective was likewise fulfilled through this 

experience. Although I was not able to learn specific teaching 

techniques, I did gain much insight into the teaching field. I 

was able to view the teaching profession from a different 

perspective through my observations in and out of the classroom 

and interacting with college instructors on a new level. However, 

I was disappointed in Ms. ~orita's performance as an instructor. 

I began this project with great enthusiasm, but was frustrated during 

the semester by what I viewed as a lack of motivation and effort 

on the part of Ms. Morita. 

I would like to thank the Marine Option Program for its 

support of this learning experience. It was a personally 

rewarding experience for me and I would like to urge the 

continued support of similar student positions. 
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LECTURE: Tuesday, 6:OO-8:30 p.m. 
FINAL EX-VI: 12/19,  6 :00-3 :C)O p.m.  

T E X J ~ ~ O O K :  Aquaculture-The F a ~ ~ l i x g  and ScsSnndry cf Prerhv . t te r  and Marine Crpanisms,  
Bardach, e t .  al. 

Cocrse Schedule  - 
Class i: Date Readings - .  L e c t u r ~  S u b j e c t  

1 915 DPED s l i d e  show Textbook PP. 1-28 

2 9 /12 Hzwafian Fishponds Madden p a ~ e r  

'b 

3 9 /19 Hawaiian Fishponds Text3ook pp. 75-120 
I 

4 . 9/26 Aquacul ture  t n  Sou theas t  A s i a  Texthook pp. 313-350 

5 1 0 / 3  Aquacul ture  i n  Sou theas t  Asia Textbook pr - 32-42, 
286-292 

/ 

, l o l l 0  Importance of  Hatchery and Nursery Textbook pp.  450-502 
Furlc t i o n s  t o  t lquaculcure 

10 /24  M i d t : e c ~  
'Prawn Farnling i n  Hawc?ii 

1Prz:lrr~ Fr~rmir,g i n  H a v ; z i i  

O y s t e r  Product ion  i n  IIawaii 

P l a n t  Aquacul ture  

~ l q u n c ~ u l t u r e  of  Other Spec i e s  , 

Waste Wster Reclamation and 
Aquacul ture  

~ l l s t l i t u t i o r l a l  C o n s t r a i n t s  

F i n a l  Ex2.x (6  : 00-8 :00 p .m. ) 

Textbook pp. 537-632 

AFRC pape r  

Textbook pp. 674-742 

Textbook pp. 541-555, 
633-650 

J o k e l a  payer 

/ 

Rutka pape r  



LECTURE : Thursday, 10 : 30-11 : 45 a.m. 
LAB: Saturday, 9:OO-1?:00 noon 

INSTRUCTOR: S.R. Morita 

TEXTSOOX: Textbook of Fish Culture by Marcel Huei, 1976 

Course Schedule 

Class /! Date Lecture Sub-ject Readings 

1 9/7 An Overview of Aquqcplture in Hawaii Madden paper 

, 2 9 /14 Hawaiian Fishponds Textbook pp. 6-40, 
l. 304-306 

3 9/21 Pond Construction & Site Selection AFRC paper 

4 9 /28 Water as an Environment Textbook pp. 311-31.8 

5 10 / 5  Water as an Environment Textbook pp. 41-56, 
318-327 

i 

6 10/12 Natural Productivity i Cultured Textbook pp. 271-281 
Species 

\ 

7 10 /I9 Natural Productivity E Cultured Species ----- 

9 11/2 Bl.ological Variables of Pond 

10 11/9 Feeding and Fertiiization 

Textbook pp. 283-290, 
356-359 

Textbook pp. 322-335 

Textbook pp. 291-301 

li 11/16 ZIsintenance of Ponds Textbook pp. 381-386 

13 12/7 The Aquaculture Ikrket Textbook pp. 67T85 

. 14 12/14 Spawning & Nursing ----- 

15 12/21 Final E x a ~  (9:45-11:45 a.m.) 

- 





Appendix 2 

DATE : 
INSTRUCTOR: s.a. I~IORITA 

FINAL EXAPIINATION 

AG 290 

PART I. TRUE/FALSE: :kite '.T" f o r  t r u e  o r  "F" f o r  f a l s e  i n  t h e  des igna ted  
blanks f o r  the fol lowing staternents.  Each blanlc ' is  worth I p o i n t .  

(f 1. According t o  t h e  Bardach t e x t ,  only a small percentage of  t h e  c u l t u r e d  
spec ies  nay be  considered e s t r u a r i n e .  

2. The s tocking r a t e  of M, rosenberg i i  is 1.5 t o  2 prawns p e r  square  yard. 

3 .  The method of ha rves t ing  i n  Hawaiian prawn ponds is normally done by 
mechanical h a r v e s t e r s  made up of n e t s .  

'T 4 .  The g rass ,  Paspalun,  is grown on the  s i d e s  of prawn ponds f o r  h a b i t a t .  

F 5. The Oceanic I n s t i t u t e  is a p u b l i c  i n s t i t u t i o n  supported by S t a t e  funds. 

T 6 .  Oysters  may w e l l  have begun marine aquaculture according t o  Bardach. 

T 7. A r t i f i c i a l  seeding a: Porphyra is done by p lac ing o y s t e r  s h e l l s  wi th  
chopped t h a l l i  i n  concre te  tanks. 

lsrr 
i 8. Clams a r e  s e s s i l e  rtt~l.a~als.  - 
F 9. P ~ ~ f f e r s  a r e  a I'ow-:i;~c:ome i t e m  i n  p laces  such a s  Japan, Korea, and China. 

F 10. Xhe high pri.cp3 *ie;i:;inded by t h e  red porgy is  due t o  i ts  hiqh n u t r i -  
c lona l  value arltl Its unique f l a v o r .  

11. 'U!le c u l t u r e  of f f sh  jn brackish  water  systems is of g r e a t e r  economic 
s i g n i f i c a n c e  wfirl.&.iide than f i s h  c u l t u r e  i n  marine environments. 

12. Though d i f f i c u l t ,  it is p o s s i b l e  t o  completely c o n t r o l  t h e  s p e c i e s  - 
composition of brackish water  impoundments. 

F 

13 .  The America:: l o h s r e r  cannot be  cu l tu red  i n  t r o p i c a l v a t e r s  due t o  t h e  --- 
high temperatures t h a t  e x i s t  i n  t h i s  kind of cl imate.  

14. According t o  ?:be Jokela paper, waste water conta ins  n u t r i e n t  l e v e l s  
t h a t  a r e  too h i g h  f o r  t h e  success fu l  c u l t u r e  of f i s h .  

T 15. Due t o  the  nzzure  of the  permit process,  the  major impact of t h e  process  -- 
means t h a t  f i n a n c i a l  resources  w i l l  determine who w i l l  e n t e r  t h e  aqua- 
c u l t u r e  f i e l ? ,  

16. Cat f i sh  f r y  are  s o l d  by a hatchery  i n  Flaui.. -- 
.I 

17. Yields of c z t f i s h  per  a c r e  a r e  equivalent  t o  y i e l d s  of prawns per  a c r e .  ---- 
18. Chinese carp a r e  monocultured i n  Hawaii. 
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ti 19. To keep femperatures constant  i n  a raceway c u l t u r e  system, the most 
-.cI-- 

economical method would be t o  enclose the  raceways i n  a bui ld ing.  

20. "Unagi" e l v e r s  a r e  being grown i n  Guam. 
.IIII(L- 

F 21. The q u a l i t y  of land used i n  t h e  Kahuku Seafood P lan ta t ion  would probably 
be considered a ''high qual i ty"  inpu t .  

22. Catf igh is normally polycultured in t h e  -U,. S . 
23. The a lb ino  channel c a t f i s h  has h igher  market va lue  than t h e  normal 

colored c a t f i s h  because i t  has  a h igher  n u t r i t i o n a l . v a l u e .  

PART 11. FILL-IN-BUTKS: Write t h e  word o r  phrase ypu f e e l  would b e s t  complete 
the  following sentences. Each blank is worth 2 points .  

..I. (name of person) developed success fu l  spawning 
and culc'ute techniques of kuruma shrimp (Penaeus japonicus). 

2. (name of person) is  noted f o r  c los ing  th;. cyc le  
of Eacrobrachkum rosenbere i i  and mlr*uwa (name of person) has  
developed mass c u l t u r e  techniques of t h E  species .  

3. Rurwa shr imp p r e f e r  ta 5ave 4 .  w&Q*5 a s  the  predominant 
phytaplar i ton  specie; 5:. zhelr ponds. 

4 ,  The c r i t i c a l .  f a c t c r  i.2 ,iccezxinlng t h e  success o r  f a i l u r e  of an oys te r  
ha.",c.?,eq- i s  - .-- 3;c wehvc 

5 .  Sene T:? z5e growlnz x-.t?,,,ds f o r  o y s t e r s  a r e  + r W r ~  ? b* 
§ pa .- -- :- 3 -+-& cu l tu re .  

-* 

6 .  The ox13.y szaweed com1,r:::5- eatsn i~ t5e West is  t h e  red a lgae  Rhodynenia 
pzlnz~es o r  better kncxm as 'vd,% 

7 .  The c c l t u r e  of T,ar:inar??--_!aponica is  prevalent  i n  Japan and , cLn..~ I_Yl 

according t o  Sardazh.. 

8. I n  order  t o  be corni7-rcirz.ily s o i d ,  oys te r s  must go through a &"i.-h'm 
process f o r  24 t~::i 2s regula ted  by the S t a t e  Department of ~eak>h.  

9 .  To reduce cannibaiiscl i n  puf fe r s  o lde r  than 20 days, aquacu l tu r i s t s  should 

10. The wide v a r i a t i o n  ir? s i z e  d i s t r i b u t i o n  p~hich occurs i n  a prawn pond has  been 
t . k t \  - r w . ~ *  : 1 a t t r i b u t e d  t o  a behavioral  phenomenon known  a s  t h e  

phenomenon. 

11. A i n  h .e r i can  na r ine  fish c u l t u r e  was !>AXL 
of t h e  Bear's S lu f f  Laboratories.  

1 2 .  Mating i n  decapod crustaceans occurs only a f t e r  w\*+Uf by the  
female. / 
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13. The aqua t i c  s p e c i ~ c  used i n  t h e  waste water  reclamation p r o j e c t  , in  California 
were -;; ,,tw ,( i t *  '3 %.sL and +hk"zP . 

J U 

' 1 4 .  An aquaculture operat ion a f f e r r  *,,c "navigable" waters  would requ i re  a permit 
from t h e  <. >- M. 5. .l; -ainccc 

1 2 

15. The c a t f i s h  indus t ry  f p resen t ly  threatened by imports from 'i%-&-\ 

16. The t h r e e  major sub-systems of an aquaculture system a r e  usua l ly  t h e  vur-q, 
, and OUT systems and i n  i n t e n s i v e  systems may 

be  managedUby separa te  maaeers .  
< 

17.  Elvers f o r  c u l t u r e  a r e  t ranspor ted  from (V- &\+:*& (nane of s t a t e ) .  

15. Conmercial v i a b i l i t y  of top ainnow culture a r e  dependent on t h e  tiaGd5 
which are s t i l l  being held .  

19- The nehu is populal r- a b a i t f i s h  f o r  (2 out  of 3 reasoos) jLkPokw, a y i o e  
and &st4 &wr-e)c*l'*~3 2 

1 u 
20. Oysters f o r  t h e  gourmet t r a d e  i s  served i n  t h e  h&- 5k-U (product 

£om.). 
- 

21. The caefish .'induscrv" 5eg22 i n  che e a r l y  1960's i n  t h e  s t a t e  of h f i - 5  . 

PAAT TIT. WLTIPLE CSOIC? Xrite the l e t t er ,  NOT t h e  answer, which corresponds 
to t h s  phrase 31- +-c-rd of your choice i n  t h e  designated blanks.  Each - * 
~:ZP& is ~ a f t k  L * \o in t .  

A 

1. 9-e zf the . : 5~~n?az i?s  of kurr;ma shr imp t o  t h e  a q u a c u l t u r i s t  i s  t h a t  
-.---z 

a) the  anl3a;s 21-2 aoti1e and not prone . t o  cannibalism 
. -. 
2 1  they cas be yi\-;.pped a l b  i n  szwdust when they are c h i l l e d  t o  12OC 
t) they are rka2i  e a t e r s  of all types of phytoplankton 

8 2 ,  Purustacear,~ have p m r  coaversion e f f i c i e n c i e s  due t o  
a) the lack c;f p r a c t i c a l  d i e t  f o m u l a s  
b) the  greaa: losses of energy involved i n  moulting 
c)  the  h i ~ h  lnerabol ic  r a t e  of the animal i t s e l f  

'-P B 3 .  I n e  East s z z  iuda nar;aaer,ent problem of prawn ponds i s  
a) a disea~s called "red-tai l"  
b) oxygen  letion ion 
c) t i m i n g  of t h e  restocking of post-larvae 

4 .  The Kahaku Seafood P lan ta t ion  has  a production system which may be 
described as 
a) an open system 
b) a semi-closed system 
c) a closed system 
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"' 

0 5. The n u t r i t i o n a l  l e v e l  of "nori" is  - 
a) i n s i & i f i c a n t ,  however the  seaweed is  tasty 
b) high and comparable t o  beef i n  terms of p ro te in  
c) about midway i n  terms of p r o t e i n  (comparable t o  r i c e )  

-b 6. Polydora i n  o y s t e r s  - 
a) is  f a t a l  t o  o y s t e r s  
b) i s  f a t a l  only i n  high cbncentra t ions  
c) is harmless and causes no marketing problem 

* 

. 7. ~ c c o r d i n ~  t o  Baraach cap t ive  spawning only occurs i n  - 
a) t h e  yellow t a i l  
b) t h e  b lack porgy 
c) t h e  red porgy 

'0 8. The spiny l o b s t e r  - 
a) has  the  advantage of being a more manage'able animal when compared 

t o  t h e  American l o b s t e r  
b) shows an increased growth r a t e  of more than 260% a t  28°C 
c) has  had its b i o l o g i c a l  cycle  closed i n  the  p a s t  few years  

9. The Jokela  paper suggested t h e  use  of aquaculture t o  reclaim w a t e r  t o  
-C-- 

be used i n  
a )  o the r  c o m e r c i z l  aquaculture opera t ions  
b) weElands sudi as c c a s t a l  lagoons 
c) human c o n s ~ ~ q t i o n  a s  done i n  I s r a e l  

a lo. Sire s e l e c t l o n  f c r  aqzacuf ture opera t ions  should a l s o  inc lude  -- 
a) nanageneiic srr.azeg5.e~ ~ ~ h i c h  wlll b e  used 
v )  an a d d l r i c r . l l  342 sf cos t s  f o r  p e r n i t  approval 
c> c o n s u i t a t i o r ~  fr--s for a i l  aspects  of t h e  s i t e  

B 11, --,sh e; i~ ;::lwa! ?. '-P p r o m  i n  
E?? raceways 
p i  pcnds 
c;  cages 

B 12: Carfish are 
a) a cold-watzr spec ies  
b) a wan-water species - 

' 13. Ccmerciaf  br-lit fish operatfans a r e  planned for 
-.cI 

a) F?aui 
b) Xolckai 
c) Rig Tslan:! 

' 14. Brine Shrimp - 
a) supp l i e s  are very 101.~ and a r e  projec ted  t o  f u r t h e r  decrease 
b) i f  harvested e f f i c i e n t l y ,  a r e  a v a i l a b l e  i n  q u a n t i t i e s  
c)  can b e  replaced wi th  a r t i f i c i a l  d i e t s  

e 
F3C 

15. Water flow in prawn ponds has been advised t o  be  
a)  5-10 gmp/acrz 
b) 10-20 gnpjacre 
c) 20-30 gr;lp/acre 



Par t  I. True and False. 1-!rite "T" for True o r  "F" f o r  False in  t h e  blanks 
designated. Each blank is north  1 point.  

F 1. Ifany areas  i n  the Pac i f i c  practiced acluaculture i n  ancient  times wi th  
the IIawaiians being only one of them. 

')= 2. The size of a fishpond varied according t o  construction materials -- 
within the area. 

- 3. Water a f f e c t s  l i f e  wi t s in  it i n  two ways: 1) by providing the  medium 
1 

i n  which p l an t s  a n d a i n a l s  move or swim and 2) regulat ing the specific 
physiological  var iab les  of individual  species.  

e r 4. Temperattrre va r i a t i ons  i n  water range g rea t ly  as compared to temperature 
on land. 

4 
1 5. The metziimnion ind ica tes  the  lidt. of the nixing currents- from the 

surface.  

' F 6. Charac te r i s t ic  fea ture  of l akes  i n  t he  t rop ic s  is the high surface 
temperature. 

ri- 7. The t r o p h ~ l y t i t  zosc I s  where'decomposition takes place i n  a lake or  pond. - 
8. The point of neutrality i n  pH b r i ~ g s  about a sharp separat ion i n  t h e  

organic world. 

9 .  be lo^.^ the thezmc'lins C(! and osygen remain stable. 2 
-r ..c * 

-- .. i ne  ni t roner  c ~ ~ ~ ; c e n t  a t  all depths  is  approxinately the  s a t u r a t i o n  value. 

-. . i- - 
-- - Acrordicg t~ Fir) ,  , li . ; l i t ing factors  are defined as those f a c t o r s  which 

- L.iTltience -,. . i I-, -. ,::, .-3b~l'lf c rzti? 1,-lthout entering the metabolic chain. 

7 ,. ;: ?: zq*-?---. A-. . - . r S L b r J L L + ;  r;:??-;3e; has better f l o t a t i o n  a b i l i t y  i n  sunmer than wfnter. 

1:s. FCZ every - : z r t .  - :- por'.S, 1 .25  Ecres is required f o r  facility and bank 
space. 

7 1 4 .  Prarrn poni! ~ c i d ~ : ;  should  have a s lope of 3 t o  1 on the inside of t h e  pond. 

C 
l5. Lining a ;,.. 9 . 1  w l ~ h  butyl  w i l l  s t o p  seepage and increase n a t u r a l  ---- 

p r o d ~ c t i - ~ -  t - ? .  

15. The ba r r a s ;~  ;7lir;i: system is preferab le  t o  t he  diversion ponr! system. -----.- 

1 7 .  Huet feel:.; zi-iut a vrater i n l e t  with a v e r t i c a l  screen i s  preferab le  t o  
a horizoni: , 1 1  szreen.  

-L- 

f 8. In  water w i t h  low a l k a l i n i t y ,  liming w i l l  increase the pN level.  -- 
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19. The branchiospines a r e  l a rge  on fish t ha t  are voracious. 

u 
20. Quantity production seelcs t o  produce as  high a quantfty as possible 

of graded fish e i t h e r  f o r  ea t ing  o; restocking. 

Par t  11. F i l l  i n  blanks. Write a word o r  phrase i n  the  blanks designated. Each 
blank is worth 2 points .  

1. Polyculture was practiced with t a r o  i n  the Xawaiian fishponds called .&co A ? ; L ~ C I  .. . 
-8 w~J( 2. A kuapa is a 
u u  

3. Fan Lee's work is the o ldes t  publ icat ion on aquaculture and w a s  w r i t t a i n  - 
5 A.3 .  \ .  , 

4. Density of water C f ; ~ h t k ~ ~  w i t h  temperature and e--t with  s a l i n i t y -  

-:. 5 .  Loss -of heat takes place. through bad*&'- , - ~n~~yp~~t~v*:$.ic -2nd 
~ n - d u . k a b ~ -  - t o  the a i r  and bottom. 

6 .  !%en there  is  a r i s e  i n  temperature i n  the hypolinaioG, thus exh ib i t i ng  
c i r cu l a t ion  bnly t o  a certain depth, t h i s  lake o r  pond nay be c a l l e d  

..-n,&w-hzh'C-ftC 

7. Lakes w i t h  Spring and Fal l  t r i rnovers  a r e  callekl c&Lc+rC lakes .  

8. T!ie s ~ ~ r p l u s  Pmount: of cat.1 l t r l  dioxide that must b e  f r e e  when CO is used for 
2 

t l :c  sdtlution of lim+:r:tour r d  for  calc i1 . i  bicarbonate t o  be s t a b l e  i s  c a l l e d  
5' 1.:. * - - I  1 ----------- -. r:<lt*bt ! I % ,  

, -- 

9. Tiie ri:!,l;m of C02 t r i  i t ~ ~  ii.-!tar a t  n i zh t  is  l a r g e l y  drla t ~ ' ' ~ ~ * ' ' ~ ' ~ * ~  . - 
10. Thel:c t l i l l  be a n:i-Jr,rS !!cl.r*ren:;e i n  s e l i c i c  acid  a f t e r  a bloom of d ~ h m  - -  

11. In zoc:~lankton, ti?:. ?I;r;:e l'?ly!-a represer~rlted i n  freshwater a r e  h-h[,t.r5 , 
a?-ot$+ 2 w c E a  . : . ; jd  --.,,+ - b w h o r "  L' 

--- , i - -  a----- 
12. Po I- prawn ponds,  c:.,: r:,s%!- i.cs l r a t l o  OE w i d t k  l e n g t h  in terns of ha rves t ing  

is I ! Z  ---- ---...... --- 

13.Y'ilg &CCL 
- -9 

- 2 ' -  . -- i s  an o u t l e t  system which is  an i n t e g r a l  p a r t  of 
t h e  d i k e  or bank& .. i  i.j t o x m ? d  by two l a t e r a l  and p a r a l l e l  w a l l s ,  

14. 1)ryint; ponds a ~ d  w:,:.:: .in i: eke s o i l  is  f o r  ( 2  o u t  of 3 reasons): 
a. A'VIGUU~W r n b . 1 . a  ?!. 
b . i n  CAZAO~~.)' ,- r - . c  * c r.. . 

0 u . ._ __ _____ 
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Part 111. Multiple choice. Write the letter (not the entire word or phrase) of 
your bes t  choice in the spaces designated. Each blank is worth 2 points. 

@ 1'. >!angroves 51 a Hzwaiian. f iohpond - 
I a. are needed to provide shade for f i s h  

b. cause siltation 
c. have roots which are extensive and keep the soil from eroding 

2. Density of water changes more rapidly at - 
a. higher temperatures (20° and higher) 
b. lower temperatures (10' and lawsr) 

9 . 3. The becchi disk is utillied to determine v i s i b i l i t y .  However, the 
P 

reading is also determined by - 

a. temperature b.. turbidity c.  pH - 
4. ??hen the water column becomes stratified into three thermal parts, 

this Is characteristic of 
a. autumn cooling 
b. w i n t k  state 
c .  the nidsmm=r s t i t e  of lakes 

C ' 5. Standing waves are caused by 
a. vertical co~vection currents 
b .  change i n  d e h s l t y  internally . 
c. excess presscre on water surface 

1,' 
'P The zone of u;:t:ir r-.i!?ere pho tosynfnes i s  takes place is  cal led 

a. Hclo3.i-r:: z..-q,: 5 .  Trophogenic zone c. Tropholytic zone 

, ,  
j? ;., 'ae tiab2i)_;;?iC.7 ... - . , C G 9  "... --- -. ,- . ,...,.... L ~ i 2 n ~ ' r  increases 

a. with ir,~.t:.::~? 'ytg :g$perz&ure 

a 3 .  The ferr Fc :- :: .I' ircln is 
- a.  soluble b .  insoluble 

9 .  Ricrogrr, 5% ttsrd ill. plants  and animals -- 
a. in t he  ~!i~..:;;~.y,:chetic process 
b ,  as a b;i- i a for  skeletal structure 
c. as con: : r .. 2 s ~ : ;  of the protoplasm of the ce l l  

A 19. The long c:lt::::~e? design for prawn ponds was developed by ----- 
a. Gibson :;*. 'l 13.mg b. '!illtarn liadden c. Linden Burzefl 

11. If you h w c  a historlc s i t e  on your farm, you may need a pernit from ---- 
a. Departr!~t!nt of Land and Natural Resources 
b. Departmcat of Health 
c. Board of Kater Supply 
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@ 12. I f  you are discharging w a t e r  i n t o  a stream or river, you nay need -- 
a permit  from 
a. Department of Land and Natural Resources 
b.  Department of Health . 
c. Board of Water Supply 

C 13.  The worst  choice of sites i n  terms of pemlts would be 
a. conservation d i s t r i c t  - 
b. h i s t o r i c  site - -/ .- - 
c.  wetlands - . . - 

3 14. Ponds supp l i ed  by springs and ra in t ra ter  are known as 
* -  

- 

- 
a. ponds b . barrage ponds c .  diversion ponds 

A 15. To c a l c u l a t e ,  the necessary quan t i ty  of water f o r  a fish farm, it 5s 
3 -  

necessary t o  base  c a l c u l z t i o n s  on 
if. b rea th ing  requiremects of t h e  f i sh  
b. vol.xae of ponds 

I I 
c. he igh t  of water  in planned ponds 

B 16. Temperature influences 
a. the breathing, reproduction and behavior of f i s h  
b.  the breathing, grotrth and reproduction of f i s h  
c. t h e  growth, reproduction and behavior of f i s h  

{ 

C# 17. Due t o  the absenz:: of the pylorus o r  caeca i n  non-voracious fish 
a. they shculd be Eed only through na tu ra l  production 
b .  they s:lo!~lcI be fed 2s much as they can s r r a l l o ~ r  
c .  they s h o * ~ !  i! be ! c:~!. only  small quantities 

c e  1.3 .  Water v ~ l l i c l l  1:; r t \, i n  hunic matter i n  a c o l l o i d a l  'form, with a yellow --.-- 
t o  b r o r ~ r ~  ::C'~!:)L E X . ~ ~  3 1111 t h a t  i s  ac id ,  is  called 
a. ol. igotrul~~i.". .c b .  eu t roph ic  - c. dys t roph ic  
,- 

3 151, ~ ~ e n  a pot~, !  i...; t ~ v e r : ; ~ o c ~ ~ e ~  -- 
a. a l l  t h e  :x ?t.u ral food will b e  ea ten  
b. t h e  f i . i t ~  r r i  i t  s t o p  growing 
c .  n a t u r a l  pi oi?yir:1:Sc)1l tiill decreasB 

R 

'13 20.  Tile exprtl-,-: L q - l ~  c(er,oting t he  n u t r i t i v e  va lue  of water examined f OE its --- 
f eed lng  C ~ L I .  : I i t LPS f o r  f i s I l  is 
a. na tu r ' i l  1 . r  ,ldtiction 
b .  bio(:er,: :. .,ly~:tcity 
C. not  n c : t ~  ' ,.have 

3onus ques t ion:  I0 . iut:; - - . - --. 

'IJtlat: i s  Vzn t'Hof f ' 5 .  i <t.v.? 



HAW1 IAN FISHPONDS 

by Debra S h i r a i s h i  

Almost every c u l t u r e  i n  the  wor ld  has p rac t i ced  aquaculture t o  some 

1 degree;l e.g. the ancient  Egyptians stocked a r t i f i c i a l  ponds w i t h  f ishes,  

the  Greeks and Romans ra i sed  ee ls  and the Taiwanese wal led ou t  t i d a l  areas, 

Polynesians i n  the ~uamoto Society, Aus t ra l ,  Cook, Samoa, and New Zealand 
- 

i 
entrapped f i s h  by various methods bu t  o n l y  a few had f i s h  ponds. 

Hawaii i s  the only  known p lace i n  the P a c i f i c  where t l ie  people p rac t i ced  

t a t r u e  form o f  aquaculture. I n  c o n t r a s t  t o  the r e s t  o f  Oceania, i t  had 

a soph is t i ca ted  aquacul t u r a l  system. Nowhere e l se  i n  the P a c i f i c  d i d  they 

have the  types and widespread numbers o f  ponds as found i n  H a k i i .  I n  

f a c t  on ly  i n  Hawaii was there an in tens ive  attenipt t o  u t i l i z e  p r a c t i c a l l y  

1 every body o f  water f o r  e i t h e r  a g r i c u l t u r e  o r  aquaculture. 

i .It was estirrated by Cubb i n  1901 t h a t  p r i o r  t o  Western in f l uence  there 

were 340 t o  360 fishponds i n  Hawaii. Cobb l i s t e d  104 ponds o r  2,900 acres 

i n  c o m r c i a l  operation. For t h a t  year the  t o t a l  pond product ion was 

-680,000 l b s .  (485,000 lbs.  m u l l e t  and 193,000 l b s .  o f  m i l k f i s h ) ,  o r  an 

average pond y i e l d  o f  230 Ibs./acre. Other est imates n ~ d e  o f  average pond 

y i e l d s  have ranged from 175 l b s .  t o  350 lbs./acre. I n  1975-76 the D i v i s i o n  

o f  S ta te  F ish  and Gane repor ted a t o t a l  pond product ion o f  on ly  26,000 l b s .  

(bn ly  1,203 I b s .  o f  mu l le t )  a mere 3 percent o f  the  1901 production. 

The number o f  e x i s t i n g  fishponds decreased due t o  a number o f  economic 

and soc ia l  reasons: 

1. money became the standard o f  exchange 
i 

2. competi t ion from cheaper i v p o r t e d  products 
' 

3. movement af t i le  populat ion from r u r a l  t o  urban 

4. loss o f  managepent s k i l l s  due t o  deaths and o the r  employment 

Of course the  forces o f  nature have p layed a major r o l e  i n  the  d e s t r u c t i o n  

o f  ponds. These forces include: 

1. lava f lows 

2. tsunamis and sea storms 

3. l and  erosion, which has f i l l e d  t h e  ponds w i t h  s o i l  run -o f f  

4. rangroves 

5. earthquakes 

I n  1973 Kikuchi and Apple began a study t o  i d e n t i f y  those Hawaiian 

f ishpond remnants worthy o f  h i s t o r i c  preservat ion.  Searching through t h e  

l i t e r a t u r e  Kikuchi found, l i s t e d ,  and p l o t t e d  335 anc ien t  l iawaiian f ishponds 

by a map. Using t h i s  map. Apple d i d  a survey by h e l i c o p t e r  and physica.11~ 

i d e n t i f i e d  the r e m i n s  o f  157 f ishponds. Apple and K iku rh i  v i s i t e d  each o f  

the 157 s i t e s  dnd evaluated t h e i r  cond i t i on .  A t  t h i s  p o i n t  they e l i n i n a t e d  

101 o f  the fishponds e i t h e r  because they were almost c o c p l e t e i  ciesvoved 

o r  ov~rwhe lm ing ly  a l te red .  Thus only'56 o f  the 335 ponds were even considered 

f o r  f u r t h e r  evaluat ion.  

TYPES 
The Hawaiians had f i v e  basic  types o f  ponds: l o k o  kkapa, l o k o  pu'u'one. 

. l o k o w a i , l o k o u m e i k i a n d l o k o i ' a k a l o .  

a) loko kuapa - shore l i ne  f ishponds whose p r i m r y  i s o l a t i n g  f e a t u r e  was 
\ 

a seawall (kuapa) o f  l ava  and/or c o r a l .  T y p i c a l l y  i t  had a t  l e a s t  one 

s l u i c e  gate (makaha). 'd 
Ib 

b )  loko pu'u'one - a coas ta l  fishpond, i t s  primary i s o l a t i n g  fea tu re  was a K 
sand bar  o r  b a r r i e r  ree f .  s* 

c )  loko  wai - an i n l a n d  pond o f  freshwater. W 

d)  &ko i ' a  ka lo - a t a m  patch used simultaneously t o  r a i s e  f ishes,  espcc- 

i a l l y  mu l le t .  ' 

e )  l o k o  ulileiki - a c t u a l l y  a form of f i s h t r a p  which was b u i l t  s i m i l a r  t o  

the  loko  kuapa. 



The s i ze  of the fishponds varied greatly and was dependent largely on 

the physical character of the shoreline. Cobb estivated that  the average 

pond s i ze  t o  be 18.5 acres. In 1973 in his survey of 112 loko kuapas 

Kikuchi found that  tne fisnponds ranged from one acre to 90 acres per pond. 

CONSTRUCTION 

All naterials used for constructing a pond came from within the same 

ahuoua'a (mjo r  land division). 

a )  kwpa (seawalls) - the kuapas were constructed e i ther  out of lava rocks 

o r  cora;line blocks. Sra l ler  rocks and coral fragments f i l l ed  the interior.  

The wall was permeable to  water which permitted the circulation of water 

as  well a s  reduced the wave energy. A well bui l t  flank (side) was an 

interlocking of large'boulders and smaller rocks. I t  has been noted tha t  

there i s  a difference in the angle of inclination of the outer wall vs. 
, 

the inner wall. The outer wall was generally more sloped, possibly to  

mke i t  more resistant t o  the waves. The average kuapa i s  5 f ee t  vide 

and 3-5 feet deep. The w i d k t  and most massive kuapa i s  in Kaloko, Kona. 
4 

This wall i s  35-40 fee t  wide a t  i t s  b&e and(6.5 fee t  high. 

b) mkaha - sluice gates were the most d is t inc t ive  and unique feature of a 

Hawaiian fishpond. These sluice gates were completely stationary and 

without any moving parts. They consisted of s t r i p s  of wood lashed . 
vertically t o  two or three pieces of horizontal wood. They allowed the 

water t o  freely flow in and out of the pond for water circulation and 

flushing; y e t  i t  retained the fish.  There was no tradit ional location for  

the mkahas; but rath"er they were positioned to  mximize the flow of 

current through the ponds. 

c )  auwai-kai (s!uices) - channels which connected the 'fishponds with the 

sea. Mature fishes when ready for harvest, would congregate in the 

- 
,' 

auwai-kai on the pond side of the makaha during the incoming t ide  and 

vice versa on the outgoing t ide .  Using this, knowledge the kia ' i  loko 

positioned himself a t  the mkaha and caught the f i sh  using scoop nets. 

Legend has i t  tha t  the ponds were bui l t  by venehunes. Although there 

has be.en no documentation of a pond construction i t  i s  believed t o  have 

been labor intensive, lengthy, and costly.  The only knmtn tools t o  have 

been used were rope, l i t t e r s  and digging s t icks .  I t  i s  comnonly accepted 

tha t  as in the menehune legends, the rocks were transported by passing 

the rocks along a human chain. 

MANAGEMENT- 

The f i r s t  three types of ponds (loko kuapa, loko pu'uone, and loko wail 

belonged solely to  the royalty. Ownership of these ponds was considered 

a symbol of high s ta tus .  The fishpond remained a symbol of power even 

a f t e r  the Great Mahele. In one study on the, lieward side of the Big 

Island, i t  was found that  seven of the larger fishponds were owned by 

d~scendents of Karnelvameha. The loko uneiki f ishtraps,  loko a i i  kalo. 

and a few small fishponds belonged t o  the commoners. Because the chiefs 

were occupied with religious and poli t ical  duties they appointed Anagers: 

1. Konohiki - the land overseer fo r  a d i s t r i c t  

2 .  Kia'i loko - the resident k.eeper of the royal fishpond, he was 

responsible for  managing the fishpond, harvesting, and guarding against  

poachers. 

The role of the royal fishponds was not to  provide food for  the 

general public nor for  profit .  They were solely t o  provide a reliabl-e. 

convenient, and ever-ready supply of fresh seafood fo r  the royal court. 

Due to openings of the makaha the ancient Hawaiians had l i t t l e  

control over the type of s ea l i f e  in the pond. They did however capture 



desi red f i n g e r l i n g s  outs ide the pond and stock them i n  the ponds. Seaweed 

was a l s o  i n t e n t i o n a l l y  t rans fe r red  t o  the  ponds. 

F e r t i l i z a t i o n  i n  t l ie  ruyal  fishponds was both na tu ra l  and a r t i f i c i a l .  

The f i s h  were fed taro, sweet potato, b read f ru i t ,  mussels, and seaweed. 

Re l ig ious  be l ie fs  d i d  no t  a l l ow  the use o f  any type o f  animal waste f o r  

f e r t i l i z e r .  

Small naintenance jobs were done by the  k i a ' i  loko.  I f  the re  was a 

massive damage the konohiki suwoned a l l  t he  m l e  comnoners t o  r e b u i l d  

the damages. Per iod ic  removal o f  seaweed was an a l l -hands fenlale maintenance 

operat ion.  A'bamboo rake c a l l e d  a kope'ohe was sometimes used f o r  pond 

c leaning.  The kope'ohe was dragged behi l id a canoe and the mud was swept 

o u t  by t h e  current .  

Besides the use o f  scoop nets the most e f f e c t i v e  and p r a c t i c a l  method 

o f  harvest ing the royal  f i shes  was the use o f  nets .  Long seine and g i l l  

type o i  ne ts  were used; they were the p r i z e d  possesions o f  t h e ~ x  ( c h i e f ) .  

The physical parameters o f  t l ie  fishponds vary widely :  pH - predominance 

o f  8.0 t o  9.0. readings, due t o  ever= presence o f  ca lc ium carbonate; 

t w p e r a t u r e  - f l u c t u a t e  dur ing the  day and year, w i t h  a mean o f  76 degrees F.; 

oxygen - range o f  6 ppm t o  13 ppm w i t h  a meai o f  7 ppm; apparent ly  due t o  

a h igh  l e v e l  o f  photosynthetic processes occurs w i t h i n  the ponds; s a l i n i t y  - 
va r ied  w ide ly  2.0 t o  3.4 percent. 

RELATED CULTURE 

Royal fishponds were protected by c u l t u r a l  and r e l i g i o u s  r e s t r i c t i o n s .  

For example p o l l u t i o n  i n  the form o f  sewage, rubbish and met'abol l tes i n  

the water was considered t o  be an i n s u l t  t o  the  guardian s p i r i t s .  

Appeasements had to. be m d e  otherwise a t e r r i t o r y  might  be denuded o f  i t s  

resources. Every pond had a guardian s p i r i t  o r  who guarded aga ins t  

p o l l u t e r s  . 

The Hawaiians apparent ly  were aware o f  t h e  need f o r  conservat ion thus 

had kapus which r e s t r i c t e d  f i s h i n g .  Dur ing c e r t a i n  months o f  the year  

designated areas of o f f shore  water  was considered @. A r e s t r i c t e d  

area was marked e i t h e r  by a branch of @ o r  a wh i te  f l a g .  Schooling 

f i shes  could a l s o  be declared by proclamation. Poaching was punishable 

by p luck ing  o f f  t he  v i c t i m ' s  eyebal l  o r  by death. 

Around several f i s l~ponds  the re  has been found a number o f  archaeologica l  

remains. The remnants o f  nearby ter races,  canoe houses, and stonewal ls  

i n d i c a t e  t h a t  the re  were some e a r l y  sett lements. However they were n o t  

l a rge  sett lements and i n  f a c t  i t  i s  be l i eved  t h a t  nearby G t t l e r e n t s  would 

have been discouraged. A f t e r  a l l ,  t h e  rrore neighbors, the g rea te r  the a 

chances o f  poaching and p o l l u t i o n .  because the  f ishponds were t h e  p roper ty  

o f  c h i e f s ,  t h e i r  products would n o t  have been a v a i l a b l e  t o  the  cormonen, . 

which would have been one less  reason t o  s e t t l e  nearby. 

The o n l y  ceremonial s t ruc tu res  associated w i t h  f ishponds were c a l l e d  

ku 'u la  o r  shr ines.  They honored the  god L a n d  h i s  w i f e  E. A l l  

f ishponds had a guardian s p i r i t  o r  e, which manifested i t s e l f  e i t h e r  

as a l i z a r d  o r  a mermaid l i k e  form. I t  was t h e  duty  o f  the K i a l i  l oko  

t o  make regu la r  o f f e r i n g s  a t  designated t imes o f  the  l u n a r  nonth. 

Possib le  Future Uses: 

A. Aquaculture: 

As the  t r a d i t i o n a l  func t ion  o f  these f ishponds was the ho ld in?  and 

f a t t e n i n s  o f  captured f ishes, i t  i s  l o g i c a l  t o  cons ide r  t h e i r  poss ib le  

use f o r  aquaculture. However the re  a re  many f a c t o r s  which must be 

considered t o  determine whether i t  would be f e a s i b l e  t o  use these ponds 

f o r  nlodern aquaculture. The primary cons ide ra t ion  i s  t h e  cos t  o f  r e s t o r i n g  

a pond. Restorat ion of ,any f isl ipond would i n c l u d e i  1)  The m a j o r i t y  o f  

the ponds need some ex ten t  o f  seawall  r e w i r .  2 )  The mangroves which a r e  



usual ly establ ished within the ponds must be removed due t o  t h e i r  extensive 

roots  t h r i v e  in  brackish water and eventual ly invade t h e  ponds and 

decreases the  useable area;  6) t h e i r  shadow my have an inh ib i t ing  

e f f e c t  on t h e  growth of algae; -3) the  root; leach n u t r i e n t s  from pond 

waters; 4) dredging wi l l  of ten be required because neglect  of many of 

t h e  ponds has allowed the s i l t  to  build up. Turbidi ty caused by s t i r r e d  s i l t  

can i n h i b i t  pond a lga l  growth; 5) the  population o f  T i lap ia  and o ther  unde- 

s i r a b l e  f i s h  must be control led.  

Because o f  the open nature of  the  fishpond system there  could be 

l i t t l e  control  of  the physical elements. O f  course the re  i s  t h e  po ten t ia l  

hazard o f  f l a s h  flooding and tsunamis. In 1977 Madden did a f e a s i b i l i t y  

s tudy f o r  t h e  ra i s ing  of mullet and mil kf ish in  67 anc ien t  Hawaiian 

fishponds. Of the 67 ponds he assessed 6 o f  them a s  having exce l l en t  

potentia.l.  15 a s  good, 7 a s  f a i r  and the remaining 39 a s  poor. 

8 .  Demnstrat ion ponds and/or s c i e n t i f i c  research: 

One d e f i n i t e  product with high potent ial  which Hawaii has i s  the  

exportat ion of knowledge and technology t h a t  comes from applied research.  

I t  would not require  extensive land and Hawaii has t h e  a v a i l a b l e  resource1 

technical  persons t o  do t h i s .  

C. Touris t :  , 
The fishponds could be incorporated i n t o  t h e  designing and planning 

o f  a r e s o r t  o r  restaurant .  I t s  use would add au then t ic i ty  and local  f l avor  

t o  the  establishments. Anaehoomlu has plans f o r  doing t h i s .  

D. Urban "vi l lages":  

Resident ial  o r  retirement homes m i g ~ t  be b u i l t  center ing around the  

fishponds. 

E. H is to r ic  preservation: 

Sore ponds should be preserved f o r  pos te r i ty  f o r  they a r e  a p a r t  

of the Hawaiian her i t age  a s  well a s  f e a t s  of engineering. The ponds were 

unique and d i s t i n c t i v e  t o  Hawaii. They a r e  a l s o  mnwncnts t o  t h e  many 

men and man-hours uhich must have been involved in t h e i r  construct ion.  

F. Wild l i fe  preserves: 

Some ponds provide s h e l t e r  and breeding ground f o r  b i r d s  and o t h e r  

marine l i f e ;  i . e . .  Alekoko Pond on Kauai i s  s h e l t e r  f o r  t h e  endangered 

Koloa (Hawaiian duck), Hawaiian coot  and Hawaiian Gall inule  and t h e  

Kolea ( P a c i f i c  Golden Plover) .  

G .  Parks and Recreation: 

Restorat ion and preservat ion of hawaiian fishpond f o r  t h e i r  a e s t h e t i c  

and scenic value. 
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Appendix 4 

MEMORANDUM 

TO: Debra Shiraishi 

FROM: Cyn thi  a 

SUBJECT: ADP Fi 1m Library 

The following i s  a l i s t  of the films which we have, where they were 
produced, t h e i r  length and a few, br ie f  notes as t o  t h e i r  content. Hope i t  
he1 ps . 

1. Experimental Fish Farming with Coho S a h o n  (Canada) 30 minutes 
Color, 16 m, 1975. Describes s teps in cul tur ing Pacif ic  coho 
salmon and bringing them t o  marketable s i z e  i n  one year: se lec t ion  
of brood stock, egg taking, f e r t i  1 i zation, achieving rapid growth, 
d i e t ,  e tc .  I 

2. Donssa r ' m s  (USA) 10 minutes 
Color, 16 mm, 1976. Documents commercial salmon and t rout  rearing 
techniques: incubation, rearing, t rans i t ion  to  s a l t  water and 
harves,ti ng 2nd processing. 

3. A q ~ e u Z + ~ e  - F m : x g  eke Wote,ns (USA) 8 minutes 
-8 * 7- Color, ?6m, I Y ! ~ .  Covers aquaculture industry from farming t r o u t ,  

ca t f i sh  2 2 ;  ca t f i sh  in freshwater t o  cul ture  of oysters and salmon 
i n  t h 2  sea. 

- -  9 4. Tkerets .:c: L.I~T,T zc C,z,>kJZ F'crwLng (USA) 8 minutes 
Color ,  :6 rm??, 1970. Basic requirements and essent ial  a c t i v i t i e s  
o f  223?$55)7 F ~ r r i ~ i  ng df scussed. 

5 ,  ,laA+-,;j ,, i:- =,-,-,,.,-.. -+..,. : I L , . .  (i;SA) 10 m i  nlites 
7 - Colo r ,  r un7m, Y 968. 9epi c t s  spawning of channel ca t f i sh  a f t e r  hormone 

j 3 jec t  i {;F.. 

- ,. E .  1 = 1 0 , - ~ h ~  3 ~ 2 ?  c j  .?zd Sec 3r2m (Japan) 30 minutes 
Coiar, 16 r~lrn ,  7969. Ar t i f i c i a l  propagation techniques to  increase 
stocks of red sea bream discussed. 

7. Yak9 _mu?: r7--27 4;:13 SZG (USA) 28 minutes 
Color, 16 :CT, 1973. Two f i lm makers and t h e i r  adventures while 
c -  7-; ,., - 
t I ,,,,, ; documentary on oysters and clans. 

8. Fish Zx5~<~.:ctBon (Japan) 40 minutes 
Color, 16 m, 1968. Reviews a r t i f i c i a l  spawning and breeding of 
prawns, red sea bream, l ion f i sh ,  salmon and octopus and shows the 
increased production due to  s c i e n t i f i c  aquaculture techniques. 



The following i s  a br ief  evaluation of each f i lm i n  t e r m s  of 
t h e i r  s u i t a b i l i t y  f o r  viewing i n  an introductory course, such as 
AG 290 - Introduction t o  Aquatic Aquaculture. A t  t he  end of each 
comment i s  a number r a t ing  of the  f i lms i n  my opinion. 

1 - not recommended 
2 - su i tab le  
3 - strongly recommended 

1. E-xperimental Fish Farming with Coho Salmon - T h i s  was an 
in te res t ing  f i lm on the  pen cul ture  of salmon. The f i l m  
observes a highly experimental p,roject on the  pen c u l t u r e  of 
the  Pacif ic  coho salmon. Rate: 3 

2. Domsea Farms - The f i lm i s  more of a promotional f i lm  f o r  Union 
Carbide and thus presented some d is tor ted  information. 
Rate: 1 

3. Aquaculture: Farming the Water - This f i lm i s  a very good 
i n t r o d ~ c t o r y  film. It takes a br ief  look a t  a few contemporary 
aquaculture cperations In  the  United States.  Rate: 3 

4 .  There's Ko Limit t o  Catfish Farming - Not too much information 
contained i n  ti1'i.s film. Yet, it provides a look a t  the 
c a t f i s h  ir;du.stt.:,r :in the  South. Rate: 2 

5. Catfish. Spisr,xm.is;: .- This f i l n  i s  o ld  but the information i s  
1 1  . R a t e :  2 

f o. Corning Bi~ck of Red Sea Bream - This i s  an in te res t ing  f i l m  
a531;t ax: ex;;erf;xental project  on ocean ranching. Rate: 3 

7. Take Two Froln the Sea -  here's very l i t t l e  information i n  
t h i s  f i la  bes%ilcs pic tures  of harvesting clams and oysters .  
It detrar", sr?nd tells more about the  making of the  f i l m  than 
provide information. Rate: 1 

8. Fish  CuIti.7~~r.rt.ion - A very in te res t ing  f i lm about poss ib le  
s?ecies 5s:. r ~ q u a c u l t ~ e ,  U t e :  3 




