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SUMMARY

Following the end of hostilities bhetween =gypt and [srael
the United States began sponsoring projects no increase
regional cooperation through research on commen problems.,
The Cooperative Marine Technology Program {or tn Middl
fast was the first such project. I+t was autnorized 1in
August 1980 as a trilateral collaborative effort in marine
and freshwater aquetic research,

w

A Phase 1 evaluation, conducted in Marcn 1383, concluded
that the project was generally successful technologicaily
and was fostering regional cooperation as well as could oe
expected, given the existing politicail climate, In
September 1983 Phase II of the project was auttorized to
continue support for three more years,

fhis veport, the Mid-Term Evaluation of Phase II has found
rhe situation to be much the same as when evaluated 1n
Phase 1: science is generaily outstanding and efforts
towards normalization are doing as well as can be expected.
Three main problems were encountered Dy the evaluators:

l. Reluctance of Egyptians to travel to Israal.

2. Slow administrative procedures handicapping fund
disbursement. '

3. The absence of a unified logical framework.

Recommenda=ions And Suggestions

Recommendations and suggestions a T
these difficulties as well as less criti

SUMMARY OP RECOMMENDATIONS

Evaluation Team Composition

Future evaluation teams for trilateral orojects should
nave representation from =2ach country, even if 1t means
limiting the number of American evaluators. We feel that
both the constraints that limit technical cooperation and
the bureaucratic bottlenecks that slow the Cooperative
Marine Technology Program's progress would have been more

fally clarified, perhaps leading to constructive
solutions, had our teams contained fulltime Israeli and
Zgyptian representation. (it woul? also hnave resulted in
another Egyptian travelling £0 Israel and simplified

iogistics in both countries.)



Scneduling for Fvaluations

We recommend, that future evaluations be scheduled to
coincide with one of the Cooperative Marine Technology
Annual Conferences so that the atmosphere and level of
trilateral interaction <can be understood. The first
evaluation, we feel, suffered by not seeing the Program
from this pecspective of cooperation,

More Direct Disbursemen: of Sub~-Projert Funds

Funds for the Coastal Management sub-project snould be
transferred ditectly from NJU3C to the Principal
investigator's account. Since this activity i3 now an
Authority of the Water Research CenZzer in the MHinistry
of irrigation, there is little rationale for
disbursement through the ICOF. If possible, Monosex
Tilapia funds should al:n be given a more direct route
to the sub-project.

Continued Participation of American Scientists

Minimal participation of American scientists snhould be
continued for all sub-projects in the Program.

Sub-project Transfer Prom IOF to MOA

Investigat the possibility for transferring monosex
Tilapia research from the 107, ASRT, Ministry of
Education to the General Authority of ¥Fish Resources,
Ministry of Agriculture (MOA). The MOA has a core of
personnel trained in fish breeding and has relatively
well equipred laboratory facilities at the Abassa
Hatchery. The <collaborative policy of the HOA would
make it more likely that the EOPS <could be fully
achieved.

Proviso For Puture Funding

future funding for <cooperative fish <culture research
should be favorably considered Jith the following

proviso: Egyptian scientists, possibly accompanied by
graduate students, initially complete a 3-6 month
sabbaticai at the israeli National Center for
Mariculture at Elat wunder a program of work-study 1in

nutrition and maricultural echnigues that 1is mnutually
agreed upon in advance.



Qversight Considerations

In the hope of providing better oversignet (e,qg. by
USAlDdD) for what we consider a wWworthwhile project, we
suggest that project management be assigned to the same
individual who is acting as proiect officer for the
UsAID/Cairo Aquaculture Development Project.



IT.

PROJECT BACKGROUND

AQuatic resource activities constituate one of the nanvy
areas of commen intaerest shared by Egypt and Isrcael.
Tirse, the two countries' coterminous Yediterranean
coastline nhas a uni1gque inshore circtculation pattern Known
as the %Wile Littoral Cell. The Nile River serves as the
major freshwater source to the Nile Cell in the
Southeastern Mediterranean. Second, at least seven fish
species of commercial importance are conmmon to the lakes
of both EZgypt and Israel.

Following the end of the conflict between the ¢two
countries, and the establishment of a program and fund
for regional <cooperation by the U.S. (part of the
International Security Assistance Act of 1978, P
94-224), it was not surprising that a group of American,
Egyptian and Israeli aguatic <«¢cientists developed a
proposal for a three-year program >f cooperative aquatic
research undet the overa'l! management of the New Jersey
Marine Sciences Corsortium. The proposal, entitled *The
Cooperative Marine Technology ?Program for the HMiddle
East*", was officiall accepted by the U.S. Agency for
International Develorment (AID) 1in August 1980, This
was the first such project so furded (AID/NE-CA-1706,
Proiject No. 298-0160).

The Cooperative Program's main purposes were to developo
contacts and ties between the Ewo countries and
investigate aguatic subjects important for shore
protection and the i1ncrease of the €food supply from the
Southeastern Mediterranean and from 1inland salt and
tresh water lakes, In the original phase the progran's
research effort c¢onsisted of seven sub-project areas:

coastal management, biclogical productivity, lake
management, fish nutrition, production on monosex
tilapia, controlled reproduction of commercially

important finfish, and development of intensive fisn
culture in seawatet ponds.

An evaluation of the Cooperative Program's first phase
Wwas completed in Haerch 1983, The evaluators were both
positive and enthusiastic about the general level of

cooperation andgd research progress. They recommended
continuation, However, they also recognized existing
socio-political and project-related impediments, Morae

specifically +the atmosphere for better communications
and ties had Seen handicapped by events in Lebanon and
potential blacklilisting of EZgyoptian scientists Dby other



Arab states, Also research progress had been sometimes
disappointing because of delays stemming from difficulcs
national and internaticnal bureaucratic rocedures plus

D
unrealistically optimistic research targecs.
Finally, the evaluators recognized that the number and
sopaistication of scientific accomplishmencs were
proportional to the quality of the scientific base from
which the work originated. Clearly the Egyptians began
with a comparative disadvantage and consequently were
less produc*ive, Parenthetically, their progranm
probably received the greatest boost.

The second phase of the program, also three years, was
.approved in September, and began in October, 1983, of
the original seven sub-projects only three survived the

trilateral steering committee's proposal process
relatively unscathed. These were codastal management,
biological productivity, and production of monosex
tilapia. An additional three sub-projects (nutrition,

controlled reproduction, and develoopment of 1intensive
fish culture) were given a one-~-year lease-on-life ¢to
provide for a smcoth termination. The final
sub-project, lake management, was deleted in the AID/W
review in part because the first evalaation had implied
inadequate progress and had stressed the two lakes'®
differences and not their similarities vis-a-vis
cooperative research possibilities €for management and
increased fish production,

How the second phase prcgram's technical activities are
about aid-life, The atmospnere for <cooperation nas
endured the intervening time interval. Hence a mid-term
evaluation, the subject of this repor:, is a :imely and
appropriate undertaking.



I1X,

EVALUATION METHODOLOGY

A,

Reason for the Evaluation

This is & mid-term evaluation, mentioned in the
documentation entitled "Program Evaluation®" Section
IT A.2.4. External Reviews, prepared by the New
Jersey Marine Sciences Consortium May 9, 1984 and
submitted to AID May 16, 1985, Evaluation
methodoloagy was apparently overlooked Wwhen the
project was authorized in September 1983, In fact
the referenced section simpliy states *"It is assumed
tnat AID will continue to cover these appraisals.”

Evaluation Timing

Phase II of the pro-ect was funded in October 1383
for a three year period. Therefore this evaluation
is as close to mid-term as feasible. AID 1is also
currently giving consideration to a Phase I11L
proposal under the same proqgram title.
Consequently the material in this review may also
provide background in the deliberatiors on project
continuaticen,

Methodology

The basic approach to the evaluation followed the
conventional pattern of the review of project
documentation, reports and pub.iications,; interviews
with senior project personnel in Egypt and Israel

and field trips to research sites in both
countries, The. twgo team members, El fisheries
biologist and an engineer, combined over four
decades of experience in marine and aquatic

research and in international development.

Preparation of A Unified ULoai~cal Pramework

The logical frameworks presented to the evaluators
were eleven in number, Two were presented for
Coastal Management and Shore Processes, two for
Biological Productivity, three for Production of
Monosex Tilapia, three for Intensive PPish Culture

and one for Prcgram HManagement. None of these
frameworks contained sections labeled *Project
Purpose® or *Conditions that will indicate purpose
has been achieved: z0OPS*", A comnsiderable amount
of the tabulated information was incorrectly

classified, 2.9. inputs appearing as outputs, etc.



To aid the evaluation process we have synthesizad a
single logical framework which we hope will be of
assistance to the project and future evaluators.
Material for this unifying synthesis has been drawn
from the project proposal, annual reports,
interviews and the original framework. Our
sympathies go to the various PI's who had valiantly
tried to complete the 1logical framework form, one
which 1is quite foreign to the common terminclogy
used in preparing and executing scientific
research, Our sympathies also extend to the
numerous AID personnel who failed to recognize the
incomplete frameworks both in Phase I and Phase
I1. Our gratitude extends to Dr. Richard Newburg,
former AID Agricultural Development Officer and now
AID consultant, for clarifying our own concepts of"
the logical framework.

Detailed Documentation

Appended to this evaluation report are:
1. A unified logical framework (Appendix 1l).

2, The Phase Iz legical frameworks submitted
5/16/84 (Appendix 2).

3. Project financial status as of 3/31/85
(Appendix 3). :

4. Egyptian news article on the refusal of
normalization (Appendix 4).

5. List of individuals interviewed (Appendix 5).

5, Raference list of documents consulted
(Appendix 6),.

7. Team itinerary for the evaluation (Appendix 7).
8. Scope of work (Appendix 8).

Recommendation

Evaluation Team Composition

Future evaluation teams for trilateral projacts
should have representation from each country, even
if it means limiting the number of American



evaluators. We feel that both the constraints that
limit technical <cooperation and the bureaucratic
bcttlenecks that slow the Cooperative Marine
Technology Program's progress wWould have been nore
fully clarified, perhaps leading to constructive
solutions, had our teams contained fulltime Israeli
and Egyptian representation, (It would also hnave
resulted in another Egyptian travelling to Israel
and simplified logistics in both countries.)



Iv.

EXYTERNAL PACTORS

On balance, in April 1985, tne positive moves toward
cooperation between Egypt and Israel appear to outw=2igh
the negative occurences, and allowing for s3ome optimism
that increased technical cooperation is probable for the
fauture,

Negative axternal influences on cooperation center on
the continued lack of full diplomatic relations and the
political expressions by academics in opposition to
normalization of EBEgyptian/Israeli relazions. The lacter
include a resolution by the Egyptian University Councils
in the Fall of 1984 not to engage in cooperation with
the Israelis until certain specifisc political problens
Wwere solved and the HMarch 1985 refusal by the Faculty of
Science, Alexandria University to any form of
normalization of relations with Israei (see Appendix
4). A Technologqy Program member's sentiment toward the
discontent at Alexandria University 13 that it i3
fomented by a small group of malcontents and will soon
pass from the scene.

The positive political notes are headed by Israel‘’s
withdrawal of troops from Lebanon and the trip to Cairo
by Ezzer Weizman, Minister without Portfolio, exploring
avenues to expand friendly and constructive bilateral
relations. Israeli newspapers mention the possibilities
for a "package deal®" that would resolve nost or all of
the outstanding issues between the Ewo countries
including the contested sguare Xilometer on the Red Sea
called Taba and restoration of full diplomatic relations,

Government poiicy in both countries continues Lo
encourage increased fish production and therefore 1is
favorable toward marine and aquatic research, In Israel
studies of the food chain of Lake Kinneret are underway
with NSF support (Dr. Gary Vineyard and students fron
the University on HNevada participating) and in Egypt the
government has abandoned plans to convert some coastal
lake areas 1into 1irrigated farmlands and has renewed
construction of the National Aquatic Center, aa AID
assisted development program. Also Dr. Ahmed Shoukry; of
the HMinistry of Agriculture completed a ten-day visit to
the 1Israel Institute of Oceanographic and Limnological
Research, September 1984, and returned to Zgypt
enthusiastic to have Zgyptian scientists and
administrators visit laboratories and offices in Israel,.



V.

REY PROJECT ASSUMPTIONS

A

sSummacy

Generally the assumprtions relating to the cegional
political situation remain to De validated,
Improving diplomatic telations Tenaln for tna2
future,

3y contrast, mwmost of the assunptions rrelating to
the collection and application >E sctentific
xnowledge have beea validaced.

The input assumntions remain valid, and in fact
have by-in-large been net. The eqgquipment, save
that for tilapia and fish culture in Egypt was
avarlable early on. Required personnel nave Dbeen
avilabie 1in both countries even through some Xey
replacements,

Jutput

Assumptions regarding the political climate of the
region have still to D2 realized, Although there

are some optimistic indications for improved
relations {Section I7) they area yet to |, be
realized. Conseguently political pressures and

social inhibitions still affect Egyptian scientists,

In general, the assumptions for coastal management
and biological productivity nave been proved
correct. Znough data has been collected in both
cases to produce the expected outputs.

The assumptions for production and f£ish culture of
monosex tilazia have proven to De correct and
validated in differing degrees, “ith greater
validity for the Israeli research,

Project Purpose

Scientists still aX¥perience darriers in

communication caused by political difference, h>nce

the assumption has yvet to be walidated.

The progress of research in the £four sub-project:

research activities has shown that the assumptions
r

for achieving purpose smain valid.



Pregra. Goal

The goual assumption related to cooperaticn Detvean
professionals remaLn unproven srnce diplonacie
telations have yer *0o show more promise tian €a.
improvement.

The goal assunmption relating o] scienttifil
xnowledce remains wvalid with denoastrat~d projec
accomplistments,



vi.

PROGRESS SINCE LAST EVALUATION

The previous evalaation took place in March 19823, roward
tre  end of Phase I. Progress =2ince then has Deen
steady, and in some cases speactacular.

The exchange of information between Egypt «nd Israel has
hecome a two-way conduit. Written commnunications from
the Egyptian scientists to their Israeli counterparts
are npow occuring in both the c¢oastal management and
monosex tilapia sub-projects. Also the first Jjoint
piblication is repotcted as in preparation by the
biolcgical productivity group.

The interthange of ideas and informatian at the
Progrem's Annual Heet ‘ng remains open, trank and
friendly. National affiliations were of little if any
significance during the two days of technical and
aaministrative discussions in which the evaluation tean
participated. We recommend, therefore, that future
evaluations bPe schaduled to c¢oincide with one of the
Cooperative HMarine Technology Annual Conferences so that
the atmosphere and level of trilateral interaction can
be understood. The first evaluation, we feel, suffered
by not seeing the Program from this perspective of
cooperation.

Management of tne Program has profited from, two
initiatives, First, a steering committee for the
overall Program has been constituted with two mnembers
each from Egypt and the USA and a single mnember for
Istael. The steering committee serves to coordinate
forward planning. Second, funding for the Egyptian
sub-project of biological productivity goes directly to
the account o¢f the Principal investigator at Alexandria
University. Consequently, the transfer of funds has
been expedited.



VII.

INPUTS

NDverall management inputs have been received by the
suh-projects in a timely manner. The NJMSC and Texas
AsM are to be credited for their diligent =efforts in
supplying project equipment, making travel arzarrements,
and disbursing sub-proje * funds to keep curcent with
expenditures, Managemen. has documented project
activities through two "annual® reports (a third annual
report is now in preparation) and numertous field trip
reporcs.

The March 1983 Evaluation (page V) reccgnized the
contribution to *he Program by the American scientists:
"The brokeraga and stimulacion activities of the

American participants was essential not only to the
creation of the Program but to its development as well,.
An  active American middie man tole, albeit at a
considerably lower level of intensity, remains
essential, at least uvntil there is a marked improvement
in Egyptian-Israeli political reiations™,

The current evaluators also support continued American
participaticn in the Progran. The American scientist is
an active contributor in the pronpotion oOf greater
Egyptian~Israeli cocperation as well as being a source
of new technical concepts and equipment. )

The majority of equipment components purchased for the
sub-projects are in place anu operational, CAS systems,
decoders, and computer aquipment Were cbserved in

coastal managemnent research. The vbiological
productivicty group was observed wusing project-fundea
laboratory equipment and a high-taech
salinity~temperature-depth recorder, The tilapia wWork
was being aided by microscopaes and a pond recircularion
system. In fish culture the eguipment provided was

being used to construct a runring-water aquarium systen,
analytical equipment for nautr-tion amalyses, and pond
aeration machinery,.

Professional staff, including graduates, receiving part
or full time support from the Program, number over 50,
This in itself constitutes a mark of achievement in the
public awareness being achieved by the program in the
aguatic scientific community. All of the scientists and
students we contacted were aware of the Progran's
collaborative nature, e.q., an effort to solve technical
problems of common concern for both Bgypt and Israsl.



Numecical details of the Program's financial 3tatus ace
presented in Appendix 3. The accounts were provided by
the Financial Office of the NJMSC. In general the
records c¢hncked with field accounts, allowing for the
customary delays 1inherent in transmitting and posting
financial information, Unfortunately, the transfer of
fundas througn the IOF to the sub-projects still seems to
involve considerable time delay. This protlem had also
been noted in the first evalvation, Iin numerical terms,
where the funds that Were transferred directly to the
Principal Investigator's account (Biological
Productivity) 70 percent of the first two year‘s funding
has been disbursed, Whereas with the fund: for Coastal
Management and Monosex Tilapia which first pass through
the IOF Administration, only 44 percent and 32 percent
respectively have been disbursed, Principal
Investigators in Zgypt uniformly complained of
funding-caused delays where the funds were not directly
controlled by the Principal Investigator, Since it 1is
the Princirpal investigator that has sub-project
responsibility for the scientific progress he should
have more ready access to the funds.

Recommendations

1. Punds for the Coastal Management sub-project should
be transferred directly from NJMSC to the Principal
Investigator's account, Since this activity i3 now
an Authority of the Water Research Center in the
Ministry of Irrigation, there is little rationale
for disbursement through the I0OP, If possible,
Monosex Tilapia funds should also be given a more
direct route to that sub-project.

2. Minimal participation of American scient.sts should
be continued for all sub-projects in the Progran.



VIiIz.

A

QUTPUTS

Actual Progress HMeasured Against Projected OQutput

in Current Project Design

In this evaluation jit was decided that the project

logical framework needed modification. The
evaluation team has developed a suggested
alternative (See Section I1T, EVALUATION

METHODOLCGY : Appendix 1). In this section, we
consider outputs as those elements of the suggested
logical framework, i.e., We discuss Wwork irn
progress toward providing each sub-prtoject's stated
output,

1. Management for Cooperation

The Project Manager appears to be doing
everything possible to achieve cooperation at
all levels of the project including ®"output”.
Pield ¢trip reports (for January and April
1584) and planning session reports (August
1984) testify to the 1level of manajement's
effort to enhancz communication, The
evaluation team participated in a planning
session in Cairo, April 16 and 17 where

Israels PU's attended. Communication at
general sessions and within wcrking groups we
visited (coastal management and shore

processes, and Monosex Tilapia sub-projects)
was excellent and indicative of the Project
Managec's dedication.

As a group, 1Israeli scientists have visited
their Egyptian counterparts on two cccasions
during Phase 1II, Also Biological Productivity
and Monosex Tilapia sub-project 1investigators
from Israel made separate trips to visit their
Egyptian counterparts. No Egyptian
sub-project PI has visited Israel.

2. Collaborative Scientific Activities
a. Coastal Management and Shore Processes
Both Egyptian and Israeli scientists feel
that the most significant step forward

during this phase is the increasing
reliability of the CAS system and the



ability o both groups zo do their own
data decoding and analysis. 3oth groups
wow have co>mputers, software and support
expertise in-house.

Since the data gathering machinery
appears to be more reliable, the PI's are
free to concentrate on analytical tasks
(as opposed to overcoming hardware
ptoblems).

Israeli and Egyptian collaborators (Drs.
El-Wany and Carmel) intend to meet at the
CCSs, Scripps Institution cof Oceanography,
for a joint analytical offort based upon
wave data which were collected when both
Egyptian and Israeli systems Wwere
operating at the same time.

The data base on nearshore wave climate
is expanding and both groups should be
able to make good use of the information
in estimating sediment transport along
parts of the coast,

What information on currents (mostly on

the Egyptian sub-project) is being
accumulated has led to some insights on
local regimes., Various patterns have

been defined at Rosetta, Burulius, and
Damietta. It should be emphasized that a
"large picture®™ of current structure in
the southeastern Mediterranean comparable
to that being generated by th CAS
systens is beyond the scope of the
sub-project Since many more current
measurements (more current meters) would
be required.

The beach profiling work 1is being done
and valuable information is being
accumulated. Analyses of the data are in
progress and detailed descriptions of
#hat is happening with respect to erosion
of the Egyptian coast at certain areas
should result, In addition, Israeli
profiling work is taking place at
selected sites to develop information cn
beach structure effects and time hnistory
of straight beacher,



Jork on this sub-project is proc

i)
1

2di
well. Knowledge of wave induced forc
of sediment transport is critical
making inferences on sediment budget
During this phase, onea thesis and
papers/reports were completed; one
paper/report is in the final drafting
stages; tWwo thesis and at least seven
paper/reports are in preparation, We
find the outputs of this sub-project well
above expectation at this stage of Phase
i1, {n patticular, recent vpapers by
Carmel, Inman, and Golik (1985) on storm
wave characteristics and directiona. wave
measurement exemplify juality outputs
generated by this sub-project.

g
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It should be mentioned that the success
of this sub-project witch respect to
accumnulating wave data nas resulted from
the deliberate technology transfer effort
begun during Phase 1. Tais is
exemplified by Dr. Lowe's recent April
visit to Egyptian and Israeli groups to
continue his work of trouble shooting and
sharing the expertise of the CCs at
Scripps. At this time, we believe that
both groups are capable, or almost
capable, of operating ind=2pendently.

A consideration of importance is that the
Egyptian Hinistry of Irrigation has a

policy where data that have been
collected must be *approved” for
release. This means that Egyptian data
must be *cleared® before they can be
shared with others, Thus the trip

planned by Drs. BEl-Wany and Carmel to the
CCs, Scripps must wait for an official
approval process. This could be a
problem «when the 1investigators wish to
poos Tresources and 'view® the whole Nile
littoral cell as a single systen.

3iological Productivity

The majoctr outputs of this sub-project
could include the following: an
*oceanographic baseline® for the
southeastern Mediterranean; progress



toward a *total picture® o f orimary
productivity; exposure 3 € many
participants (especially Zgyotian
students) to modern oceanography.

The major thrust at present is on working

Jut details of primarcy production:
describing the nutrient teqgines;
describing carbon flux at various trophic
levels; and establishing distribution

baselines fotr wvarious plankton groups.
At this time, considerable eoffort is
going into determininag where in the water
column primary production is concentrated
and in establishing which organisms are
invoived, In addition, work is being
done on describing temporal and spatial
distribution of wvarious planktons fron
primary producers through ichthyoplankton.

Huch of the primary production work, at
this stage in the sub-project, is under
dirtection of Dr. El-Savyed. buring ¢this
evaluation period he participated ir both
Eqgqyptian and Israeli c¢cruises, This 1is
very positive in our view because it
contributes continuity and
standardization to the data collection.

The sub-project has teaffirmed that
production in the pelagic ecosystem 1is
low, nutrients scarce, and that small
phytcplankton figqure importantly in total

production. Present emphasis is to
account for the biomass and growth of
higher trophic levels in terms of

existing primary productioan,

We regard the ocutputs of this project *o
be above and beyond aexpectations for
several reasons: (1) Dr. El-Sayed®s
work, with Dr. Webber, 1is contribtuting
state-of-the-art technique and experience
to the project; and (2) Dr. Herman's
group, now represented by Dr. Walline, is
developing a “rapid-response® capability
through using automated instrumentation
so chat sampling decisions, e.g., optimal
positioning of sampling bottles for the
hydrographic cast, can be made in *real
time® so0 as to maximize the return of
information,



o I N Dowidar's group i3 taving fFall

advantage oi the availaoility of :
reseatch vessel in that many individuals,
graduate students in parcticular, are

13ing the ship as a research platforn
and, at the game time, being expos2d to
modern oceanography. A3 13 the case 1in
the Coastal managemant and snore
processes sub-project, significant
techhnology transfer has been accomplished
and has increased sub-project output.

Several Egyptian stadents have raceived

specialized training, e.q,., in
ichchyoplankton taxonony. During this
phase tLwWO thesis and at least Il
papers/reports are in the fiial drafting
stages; Eour thesis and seven

papers/reporis are in preparation.

The logical framework we prepared calls
for locating major nutrient sources
inshore and offshore and for a synthesis
of data for guiding future fisheries
policy. (These outputs were based on
*objectives® drafted in the Phase II
project proposal). The level of sampling
effort (which is driven by inputs of
funds) as well as time with the project
will dictate how well these sorts of
outputs are realized. The ecosystem 1is
complicated and the *complete picture”
may be a long way off. However, the work
being done ncw has never been done before
in the southeastern Mediterranean, Also,
any new knowledge gained as project
outputs 1is an essential foundation for
fature oceanographic or fisheries work.

Monosex Tilapia

Dutputs of this sub-project mid-term in
Phase II 1include: additional basic data
on growth rates in different Tilapia
hybrids; more experience in performing
crosses yielding predomninantly males;
improvements in freshwWwater £fish breeding
infrastructures in Egvpt and Isrcael.



Specifically, accomplishments to dace are:

1.

[F]

Vacrious hybrids of Tiiapia ailotica (dile
Tilapia) x Tilapia aurea (blue Tilapia) €from
differing parent stocks were screened for
growth rates, This work was done for both
adults and young-of-the-year fish (in Israel),

The finding that growth of the hybrid T.
nilotica x T. bhornorum (Zanzibar Tilapia) was
in the range of growth of other T, nilotica x
T, aurea hybrids is important since this cross
yields all male progreny. In the past it has
been assumed that although the hybrids were
all male, groWwth rates were too low to be
economicalily attractive,. Thes this hybrid is
worthy of more study (in Isr-~el).

Hormone treatment to effect sex-reversali, as
practiced commercially 1in Israel, was found
not to retard growth (after the treatment
period).

Red Tilapia, a member of genus Tilapia having
uncertain species status, was tested for
growth and survival features. For the first
tound of experiments, survival was low. This
WOLK is important because Red "Tilapia has
considerable market potential on account of
its attractiveness to consumers, (This work
is being done in Israel).

An Egyptian T. aurea brood stock has been
established at the IOF El-Barrage station and
growth determination work has been done on T.
nilotica x T. aurea hybrids (in Bgypt).

Work is proceeding on grow-out strategies. A
measure of optimal stocking rates (for
achieving maximum growth) sas been determined
for cement lined ponds and the work will be
repeated in earthen ponds, Work is also
proceeding on determining optimal starting
sizes for fingerlings (in Egypt).

Growth rate studies have been completed and
are endervway on effects of different
concentrations in feed (for effecting sex
reversal, in Egypt).



During this phase, professional exchanges took
place in addition to planning sessions. Dr,., Hulata
visited El-3arrage.

Dr. A. Shoukri, Undersecretary of the Ministry of
Agriculture, accompanied by Mr. A. HKhater who is
completing graduate Jork at Auburn University,
visited the ARO laboratory at Dor and other Israeli
Aquaculture sites, Dr. R. B. McGeachin visited =2zl
Barcrage.

Various strains of Tilapia were exchanged during
these visits. As with other sub-projects, the
Israeli PI (Dr. Hulata) attended this April‘'s
planning sessioas,

We find that this sub-project is performing up to
expectation, Pive papers/reports have been
completed during this phase; a thesis and five
papers/reports are in the final drafting stages; a
thesis and at least three papers/reports are in
preparation.,

The sub-project outputs of the Israeli and Egyptian
scientists differ in orientation and scope. This
is partly due, we believe, to the infrastructural
development of the respective facilities, In
particular, the Dor laboratory is éxtensive 1in
area, number of ponds, ard facilities while the
£i-Barrage station is considerably more modest,
For example, El-Barrage has experienced losses of

Tilapia strains due ¢to c¢old weather, Also the
traditional water supply has changed. Both of
these serious problems are being solved (by a new
building and new well). Therefore differences in

output are more a function of the setting than the
will of the individual PI's.

Pish Culture and Hutrition (Phase-out)

Although this sub-project is in a "phase out® mode,
substantial outputs have been generated. In Egypt,
there are new base'! ne data for fish nutrition.
These data will concribdite to feed formulas that
may be applied in Tilapia and carp culture. A
conseguence of this work is that interest is
developing in Egypt in intensifying fish culturing
practices through application of formulatad feeds.



In Israel, contributions have bDeen nade in
determining optimal protein/enerqy ratios in feeds
for gilthead seabream (Sparus aurata) ia intensive
polyculture,

Additionally in Iscael, dork on photoperiod
induction of gonadal maturation had borne fruit and
13 being successfully used (to provide fertilized
seabream eggs in the off season).

In Israel work at the IOLR MNational Center for
Mariculture has continued on intensive saltwater
pond culturing systems using gilthead seabream.
Nutrition studies of protein/enerqgy rcratios were
exterded to juvenile fish.

An effort at this time is to estabdblish essential
fatty acids. A standard test diet has been
developed for use in screening experiments. Work
in establishing fatty acid baselines in various
ages of seabream is presently in progress. This 1is
important because knowledge of which fatty acids
are essential will permit meals to be Fformulated
using inexpensive but fortified agricultural
products,

In the intensive culture work, various problems
have been investigated or are in the process of
being investigated. These efforts may be
summarized as follows:

1. Polyculture research with seabream, mullet and
oysters wWhere oysters serve ¢to filter the
system of phytoplankton,

2, Polyculture systems development where Penaeid
shrimp are substituted for seabream 1in the
systen.

3. Developing stocking cstrategies and species

ratios for polyculture,

4, Studying saltwater pond ecological processes
related to sediment behavior and water
chemistry,

5. Water Qquality research, particularly diurnal
trends, causes and effects of oXxygen and
ammonia concentrations.



In short, the IOLR tresearch in intensive gseabrcan
polyculture i3 considering a variety o f vasic
problems critical to this typoe of mariculeure,

In Egypt, the major outputs in this sub-project are
in the development of nutritive feeds based upoa
readily available, inexpensive naterials, such as
agricultural or municipal waste products,
Accomplishments under Phase II include:

1. Completed amino acid analyses of potential feed
¢onstituents, e.q., beer waste, wheat bran, etc,

2, Energy vaiues established fot various potential
feed constituents.

3. Nutrition and growth experiments on Tilapia 1in
still and rtunning water aquaria using experimental
pelleted feeds.

4, In addition to the feed formulation work, studies
are underway on spawning induction in mullet (Mugil
sp.). To date, histological studies to describe

gonad maturation have been done and a brood stock
has bDeen collected and is being naintained at the
I0OF laboratory at Lake Quarun.

The work by Istaeli and Egyptian colluborators reflects
local needs. Intensive marciculture 1in Israel could
yield high priced products such as seabream and oysters
which can be sold oin the intermational market, In Egypt
the emphasis is on developing more intensive systems
than exi1st presently and which will contribute to the
country's production of protein food.

Nevertheless, many problems of pond ecology, water
quality, nutrition, 1induced spawning, rearing of fry,

etc., Aare common to both, Collaboration therefore 1is
desivable. Apart from planning sessions, where the
Israelis attended, we are not aware of technical

exchange visits,

We believe that this sub-project, 1iike the others, 1is
going well, It is unfortunate that funding was
curtailed since the quality and quantity of the outputs
appear to ve Uup to expectation.

In Egypt much of the Phase I support has gone into
providing infrastructure. At this point in time, we
assume that nore rapid progress (in Egypt) could be made



wWith funding since many nes 3yscens, tncluding
lavocatory aquipment, are in place and Deconiag
operational. During Phase Il four thesis aond atc least
13 papers/repocrts are completed; two thesis and 3ix
paperss/reports ate in the final drafrting stages; five
thesis and seven papers/repoifts are in preparation.



X. PURPOSE

A The Suggested Laified Logical Pramework [35 Used To
Evaluate Progress Towatd Achieving Purnose. Ir is

quoted below:

1. Increased regional cooperation BpDetsdeen EBgypt
and Israel,.

2. Cteate the information base, LhIgugh cesearceh,
necessaty for the achievemenc of Goal 2 «@witn
the following sub-projects:

a. Coastal management and Shore proecessa s in
the southeastern Meditercvanean;

b. Biological procductivity of the
southeastern Meditercranean in the post
high Aswan high dam period;

T Production of monosexy Tilapia; and

3. Culture and nutrition of commercially
important fishes,.

B. Prcgress Toward End of Project Status {EOPS}

Conditions:

1.

Management for Cooperation

A high level of joint parzicipation through
professional excnanges has been achieved. The
evaluation team took part in the 13th Jjoint
planning session of the pro-ram, a harmonious
and pecoductive meet ing where planning Eor
future collaborative efforts was prominent,
Also, written sub-projectr communications are
now flowing from Egypt to iixrael as well as
vice~versa.

In spite ofF the advances cited above, the
reluctance of Egyotian scientists to travel to
Istae. is coasideresed to be a severe limit in
progress toward comrplete Jjoint participaticn.
The linkage of this limitation in progress to
external factors is difficult to assess since
scientific personnel in both of the o%ther

similar regional projects (azriculture and
haalth) have willingly traveled to Israel for



collaborative research purposes. Just whv,
where, and how travel restrictions arte i(nposed

iz difficult to discern. Howevar, it would
behoove the Marine Techno:0gy ?Program te take
advantage nf nore favotable situacions

available in otheat ministries if At al.
possible,

Sub-Project Transfer Prom I10F to MOA

Investigate the possibility tor transferring
monosex Tilapia reseatch L Om the IOF, ASRT,
Ministry of EBdurcation to the General Authority of
Fish Regoutrces, Ministry of Agricultere {(4O0A). The
oA has a cotrte of personnel trained in fish
breeding and has relatively well aquipped
laboratory facilities at the Abassa Hatchery. The
collaborative policy of the MOA would make it more
likely that the EOPS cou.id be fully achieved.

2. Collaborative Research Activities

@, Progress toward EOPS in coastal
Management anrd Shore Drocesses has been
outstanding and can be jJudged as having
teached a state that indicated the
purpose has be¢en actieved. In Bgypt the
data generated by the project's research
is being passed on to the United Nations
Development Program for wuse in design
studies of ‘shore protection. in Isrtael,
the analysis of wave data has p»nroduced
descriptions of wave climate and sediment
transport accepted in refereed
international journais.

b. The accunul xted volume of bBasic Kknowledge
of ocearographic features and trophic
relationships has been excellant,.

Considezing the never-ending volume of
basic information to be gathered, the
achievement of End of Project Status for
biological productivity research is
somewhat of a judgement call. It is the
opinion of this eva iation team that the
numbet of successful research crerises
conpleted, the amount of biological data
analyzed, and the training time provided
for both professicnal s_aff and graduate
students constitute achiovenent of
puipose.



(]

. Progress is motrte than satisfactory in
research for elimination of uncontrolled
spawning of Tilapia through production of
all-male hybecids and gex-reversal
techniques, However, some of the planned
breeding crosses wWere nct possible due to
breeding stock mortality and the lack of
adz2quate laburatory facilities -
partticularly in Egqypt.

A preliminary assessment of the growth

rates of male Tilapias has been
accomplished in Bgypt and further
assessments are planned for the coming
year.,

Like the wotrk in Biological Produc+ivity,
tesearch in fish breeding and hybrid
qrowth evaluation continually suggests
new avenues %Lto be explored. Consequently
the achievement of purpose 1is, to an
extent, a mattet of judgement, It is the
opinion of the evaluation team that this
sub-project's purpose will be achieved
with complation of the coming year's gplan
ot reseatch.

d. The phase-out progress  has been
outstanding in relation to the pezrfection
of culturing techniques for rearing
gilthead seabream, The progress in

testing Tilapia diets for nutrient value
have been limited because of the lack of
facilities in the (irst tw#o years of the
sub-project. However, nautritional
studies underway in fleow-thrcugh aguaria
can be considered as sufficient progress
to minimally satisfy the desired end of
project status condition,

Provisoc Por Puture Funding

Future funding for cocperative fish culture
research should be favorably coansidered with the
following proviso: Egyptian scientists, possibly
accompanied by graduate students, initially

complete a three to six month sabbatical at the
Israeli hational Center for Mariculture at Elat
Unwer 1 program of work-study in nutritionm and
maricultural technigques that is nmnutually agreed
upon in advance.
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Statement

Quoted from the suggested logical frameworX th: program
or Sector Goals are as follows:

1.

2.

Goal

Improve international relations in the Middle East.

Increase ptoduction and prtesearve productivity
capacity of key physical trtegources.

Status and Expections

The notable increase in interactions and
communications between Israelis and Egyptians,
which constitute a parkt of improved international
relations, have already been discussed in Section
VI, Progress Since Last Bvaluation. The notable
roadblocks to further improverent of relatioans
among Egyptian and Israeli scientists have also
been vited.

The major factors influencing Goal 1 expectations
Wwere elogquently expressed in the first evaluation
{page 1):

"AS a general rule, international scientific
relations are heavily influenced by the foreign
policies and intermal politics and economics of the

participating countries. Even when such relations
are at their freest, it is because the governments
are willing or wish to have it so, Strained

political relations between two countries result in
strained relationships in science as well as other
fiel” s, .."

Some of the scientific research generated by the
Cooperative Marine Technolcgy Program has resulted
in practical applications that will either enhance
food production or protect key physical resources,
Additional useacle research results can reascnably
be expected from the progtam as it continues.



X1,

X1I.

BENEPICIARIES

Fotrtemost among beneficiaries is the “world-wide
scientific community concerned with marine and aquatic
te pics. Much of the research, in ail four sub-project
areas, is of international caliber and applies to
regions of the world outside the southeastern
Mediterranean, This is particularly true of the new
methods developed: for wave data acquisition and

analysis, an advance in shore protection design; for the
understanding of the importance of nanoplankton and
picoplankton in the food chain 1ian non-eutrophic seas,
which may aid future marine fisheries; and the
artificial rearing of gilthead bream and tilapia that is
now about to be commercially expioited to provide
additional sources of protein.

It follows, from the above, that the Egyptian fisherman
and fish farmers, plus numerous members of the Israeli
kibbutzim, wiil have future opportunities for production
of more marketable fish products and that the coastal
inhabitants of both countries, threatened by eroding
shorelines, will receive greater protection.

The contribution that this Program has to the
norralization of rejiations between Egypt and Israel
remains =mbiguous, but still deserves mention. Lasting
friendships have been formed ambng the scientists and
their families, These warm relations tend to spread and
overcome past political rhetoric that distorted opinions
and erected barriers to normalization on the
people-to-people level. Ultimately the entire
population of both nations will be beneficiaries of
increased political stability.

UNPLANNED EFPFPECTS

We were not able to identify ciearcut unplanned
effects. Therefore no changes in project desian or
operation are indicated.



XIII.

LESSONS LEARNED

Relationshios to Other Development Problems

This project has demoistrated tnat subtla forces exist
which apparently inhibit certain professional
interactions, In this project the kind of collaboration
one would have expected by scientists was prevented. It
should be emphasized that the project and design may be
petfectly wvalid. A reallignment of Pl's or funded
institutions may be all that is requireaed (See
recommendations elsewhere in this report). Also, based
upon our reading of the Cooperative Arid Lands
Agriculture Research Program evaluation of September
1981, we believe that more progress could have been
made were other institutions, e.g., the BEyptian “inistry
of Agriculture, to have participated.

Suggestions for Follow-on

Follow-on work of the Phase II sub-projects is evaluated
as desirable 1if solely for the anticipated research
progress, Moreover, the follow-on could serve as
leverage toward greater Egyptian/Israeli collaboration
with the appropriate conditions precedent.

We are aware that proposals for additional cooperative
Work are in thHe submission process (for Phase III and
iv). However their assessment was not part of the scope
of work.



XIV.

SPECIAL COMMENTS OR REMARKS

Oversiqght Considerations

In the hope of providing better oversight (e.a. by
USAID) for what we consider a worthwhile project, we
suggest that project management be assigned to the same
individual who is acting as Project Officer for the
USAID/Cairo Aquaculture Development Project.

Scope of Work

The following points were called for in the scope of
work but have not been covered in detail in other
sections of the report. We note here these points iten
by item from the scope of wWwork:

3.6, Type of Sand...undet the nearsnore adjacent water,

The Egyoptian group has mapped sediment types and done
this work recently. Extensive sediment identification
work i3 being done by the Israelis at tHadera.

B.7. Defined Northecrn Boundary of the Hile Littoral Cell.

This feature is generally recognized to be at Haifa Bay.

8.8, Analyzed the Shcre Processess for Planning and
Engineering Purposes at Specific
Sites...(for)...the Solution of Ercsion and Other
Coastal Engineering Problems,

Both Egyptian and Israeli PI's are using new knowledge
gained through the sub-project in offering information
useful in making c¢. ‘tal engineering decisions.

C.6, - €.9, Biological Productivity Scope Items.

These questions ate dependent on project inputs and time
(See discussion in Section VIII, Outputs), Certainly
insight into these questions is being generated by the
sub-project and at a level which, im our opiniomn, is up
to or beyond c¢xpectation. )

D.4. Produced all Male Tilapia.

Tilapia hybrids yielding exclusively :wmales are known.
The problem 1is to achieve production features, e.qg.,
rapid growth, which are economically attractive.



D.5, Produced all Male Tilapia Through Sex Reversal
Using Hethyltestosterone,

This technique {5 used by commercial fish farms. The
problems of induced sex reversal ravolve around
production narameters, 2.9., growth rates.

D.7. Developed Polyculture of Tilapia with Carp, Hullek,
and Catfish,

The Israeli pr assesses hybrid growth in pond
polyculture; catfish are not cultured in Iscael,

E.2.f. Terminated Vitanmin MNeeds Assessments.

e found no reference to vitamin needs ongoing or
proposed,



=1OD DY 0] |SI0IDIP
-l DTIRIIPDT OF PO
11TA SaudtIng (PIsrod
prue Cunmrpas ot ed
AATM uQ paamrh
torIrnIoIuT Iy, e
TENTITATIDD HYDAPARNT
DIIIATIHE dATITIOAP O °
CHENDUDINI IR
troratyod Aq paanpury
HULa 1nOYITM (D TPASDT
ur 2IVHIUNUMOD 07 Hlqae
DIR SIPUOTISSNIoxd ADUNTDS

~

1
:os0dang
BUTADIYSYy 104 suoridunssy

1ubnorysy

shurpury 300loxd ‘3xed ury

x0 A(atonm ‘buridopr 103008
oarveatad pue 3usuuzaaoh

qurod butyarvis v fe shutputry
saoa(oxd-qns oy3 asn vyl
53n8ax burixodox ersodumds
pur suoTavoriqnd or13tIuUunIOs ¢
*sa(nsnx 8,3090(0ad ayz Aq
proudnijutr A(PaTatsod nanm
oYM sotot1od uomuanaoh
tranaerrg fversodwis 1ruotivu
-IP3UT 3P suotraIpiuosniad z0
sxoded 30 drysaoyine jutrorp

o~

"1

$3UDUDADTIYOY

U S,

psoding JO UOT3PITITION

*oprut aq
uPd SUOTSTOAP JuDUDHrurw
/buraadutbuns (easr00 (e
LUOTIRI DIOW IRYI YoOns (1m0
{Pa033T] O[IN 9243 JO €9
ssnooad axoys jJo abpatmouy

IPIUAPPpUNg PHSPIIDUL ‘P

: IBDLITATION YDINDSHR

OTITIUNTOS DATIRIOARIIOD °T
sapuryoxm 1vuorssajyoxd
1o/pur s32afoad yoanss

-2x ut uotzedroriard jutopr *y

: (§403) snavas jonloxg jo pua
tPOADTYOY Upog Pl psodand oyl
FICOTPUT (LIR30 Ud BUCTITPUGD

SURDURIANITIPIW A S
ayax ur sossndoad aloys
pue jusudbrupw (eIERO) P

tayonfoad

-qns DUTMOTTIO] 2y YITM g
1RO9 3O JUDWDIADTYDIP IYY 10]
Axessoodu ‘yoarasna yhnoays
'DSeq UNTIRWIOFUT Y DIPHIY  °
C(oras]

puvr 1dAhm unnmizoq uot
~-eaadoos 1ruothai asenanurg

o~

"1

tOR0AING 100 0T

*Arrrurido sadanosax
1P01sAYd Any abruvw pun

uorIonpoad (pooj) HSeIIDUT
03 uoriop asavtrdoadde ayry

11tM T03008 n3rATId 2y
10/pur sarounhe Jumnizdaoh

w101 DIAPNSN UT A[AP[IPAP
pnranpudr ST abpaTmouy
DIITIUATHS uUAYM INY,
*sSuUn1l

-e1n1 oravmordTp Hutaoird
-t ADUPLUA UPD SUDTIPU
UDINIIIP JO S[PUOTSSIJ
«-01d unaming uworiexadoon
TRAD] TROTUYDDY JBYL 1
:R306ary, 170D

‘potand stuyl

futanp paxrnbow ahHpaTMouy
oT313unTos uodn paseq sath
-n3P138 Junuobruew HHINOSAT

pur s3oaload Hurxanurhuz -
*039
‘EDTISTINIS SPPII pur [HARIY
§3110d51 wTIpPSW SUOTIVOTUNUWLOD 1

PUTAnRTHOY J0J SUOTIdBNSSY

JUAUDADTYOY V0D JO UOTICITJTIOA

“HoTIRZTITAN
ooanosax jJo sworqozd o013
yoxeasox (Yravasi/ueiriding)
jurof{ ybnoxyl poasnodsTp said

-toutad orgeq jo uotraeoriddy -7
*SOTIIUNOD UAIERT DIPPIW

I3YIO puUPR [HRIKT JO SUIZTITO

Huowe T19/ARPIT pur UCTIONIDIUT
‘UOTIROTUNMUILOD POASLIIDUT  * |

TJUPUDADTYDY [ROH) JO SaINSRINW

500INOSNA
trotsAud Aay jo Ajtordwo
Aatarionpoad aaaornad

puv uorjyonpoad aseaadouy g
Tased
ATPPTW DY UT SUDFIPTNT
1rUOTIVUIDIUT Paoxcdwy -y

TF(P0D J0100§ J0 wriboad

SHOLLAWNSSY LNYLHOJIWI

NOLLYDLIALUAA A0 SNVIW

SHOLVOIANT TIGVIATHAA ATAALLOACRO

AUVRANS AATLYVIMMYN

autiey @atierndoo) Ayl I03 NIomAuwil TROTHOT PATITUN

1893 ATPPTH #Yy3l X037 umaboxg Abotouynay

T XIANA4dV

1a13TL 10nfoxg



*Apaurd

=t1rufite naordur TrTAM

-u...J-,u Ut pur ganiom jou

Ut torien)ts (enHt)
=tyovl (euenthog oyl aryl e
e ndonn o1 jununhvuey g

.umJﬂmmﬂ

*s1rsodoad
ol feaep ‘Junwudinba jo
sin3sunay {sburinow fruors
-8n710ad ‘snoapar (rotTarqqes
‘edoysyaom ‘S3ITSTA ‘SASTNID
aurol !{suoriviunsoad pue
raroIyar 3o sdrysaoyine jutop
*uotirandood 103 quownbrury g

T IUD

~ u%_:_‘.nd

TimrIny hoenhe

L, uothnt oy >; poardope ng
1114 goreonnr Hurng snnh
=TUHDALRUNIRAS AInI{ND
HSEI SNOTIPA DY IPYE
‘uotrhHna

Ay ut uotrionpoad eiderry,
pASPAIdUT 03 PPAT T1TM
|SOTITTINIDVIPYD DIAPIATS
=9p 107 SprIgiy snortava
30 butundIdS AYI 3IPYY
*3xo0ddns 3o

1oADT 5,30n(0ad sy v
POITITIOA pUP PBTITIUAPT
D UDD UPBUPIINIIDMY TS
a3 ut sassnnoad eothot
-01q pur snInaeny orydexb
~JUPND0 TPIUdWCpUNI IPY,
Kot1od 3ununbrurn P3sPOd
JusmuInaAoh pur snIny
=INTIT AJIOUS IO UCTIONIS

:3r0dang

butADTOY 103 suOTIAdUNSSY

“PABTYOV INAIN0 3O UOTAPDT]TIOA

*ganh

=TUYDNT YOTITIINU/DHINITND
poaounapre jo =94uaov<
‘piaid

pursenzour 103 praqiy
vrde1Tl ® JO uotadopy
CUROUPIINYIPON

*q°¢ OSY3 ur syrrausiod
puR £IUTPIISUOD UOTIOND
-01d yst13 30 UOTIITUBODDY
*sq3adxa

£9589003d Bx0ys pajerax

19n{oad yatm uorlIwITNSUC) "W

*SDDINOSAI

{oxvnun1 puv wviavp buraeys
838 ry (Yoaedsnly hurwiaojand
ut puv sburputjy ynrvasar jo
Pburaaodnr ur vorIPIOALTOD

uotivandood 103 Juawdhruel  C g

tsinding 30 vv:uq:ﬁ1z

. *arrrenb
anjem ‘pinTA (D IMOunoN)

JO uoravZIWTXTW ‘Juom
~doinanp swnisAs aanypnd
~Atod ‘uvotarnuin] pang
03 3I0adsoar Yy tm Runeg
autaru pue anjlrm ysoaaj bur
~an3tnd xo03 sanbruynoy man
‘030

‘gajex yimoah ‘*Hro ‘saam
~-%D3 uotiIonpord uo uoryvw
~JOJUT DATIPITIUCNRD YITM
fUIPIIE PUP EPTIGAY mMnhu

3o nbpotmouy :praaly xos
-ouomt uo paseq sonbiuyonsay
uorionpoad erderiy mon
‘urdurx

-IDITPAW UIDISTAYINOS dYY
ur sdrysuorierosr orydoxy
pue saanjyeay orydeab
-ourano jo abpaiMouy drseqg

9

"4

1 {sdoa) snie3zs 3jonlorg jo pug

$ IUDUIDADTYD
ds04aINd JO UOTIRITIT.IOAN

TpoADTUDY Uang BB nsodang oyg
DIEOTPUT [1TM aRUj SUOTITPUOD

‘SOTITATING YDIPORDT
DTJTIUDIDS DATIRIOANITOD  ° o
sa03rbhyasoaur 3o0f(oad
Huow® UOTIPD TUNWIOD pPuw
UOTIPAONP [ TOD I0J JuUdIbPUPK

uotarandood any Juswnhrury  C 1
vy qg:c
*REOYRT ]
aurjaoduy Lpgerioraumoen
JO UOTITIINU puR AININ) *p
‘prdoyty,
XOFOUOH JO UuntIonNpnIg *n

*potand wr(q
uemsy ybip Isod oyy ug
uePAURIANITIPAW *A°S DI 1O
LA3tationpoad 1rothotorg °q

——

:AR0dANg 30000

SNOILIWNSSY JLNVILAOAN]

NOILVYOIJINAA 40 SNVAW

SUHOLYDIANTI JTHYIATHAA XTAATILOACHO

AMYWHNS IAT.LVMIYN

autael AatiIvandoo) Byl 103 yromeweilly TedrhHor PATITUN

1y DTPPIN 7Yl 03 uwexboaad Aborouyndnt

tataty 3on{oag



‘patdnooo butoq
1P suotrael.. ybnous

*2I0Us3yyo
pu®P SIOYSUT $9OINOS

uotaea, dbnou JuaTainu I0(ePW POIRDOT *TT
eyl ‘"1 ‘s3ndano e3ep JPUURDS JOTCDH DUOZ " (e3ep
pa3dadxa ay3 sonpoad TeIseo) jo sasdteue but IBUURDS JOTOD BduOZ
03 JUITITIINS 9 TTIM -pn{out) sesAieue eiep Te3sec) burpniour)
(sandut se) paystuxng *s3xo0dax pue 9)e319pUn O3 puER BaS eaep Teorbororq pue
S22anosasx pue potaad sxaded !s3TSTA 337§ "TTA-"T 3® sat3izadoad otydeiabo TeOTWAYD pPaAIdsSqo JoO
awty 30aload ayz eys -a-°t HOTITIINN PUB SINITND YSTJ *P Lueooo TeoTWayo/TRoTSAyd siseq 1edoTsAyd jo but
:£31ATI0NpPOId TeoThOTOTR 'q *s310dax sanseaw 03 A3r{Tqede) *TT--T -pue3SIDpUN POSERIOUT T

sandano pajysadxe sonp
~oxd o3 ybnoua Huor
uotadnaxaiaur 3noylTM

pue sixaded !s3TSTA 231§ *TTT1-T
tetdeTl xasouon ‘o
*333x0dox pue saadeg *a

:A3t1AaT300pPO1d TEOTHOjCTIH q
' ‘uoTINgTI]
-STp pue adA3 jusuTpsas

*2a0ys
-ae2u odk3 pue atOA

tA31AT30NpPOoad TeoThOorOtg °q

SW33ISAS UOTIOR]TOD "S3TSTA 93TSs !si3zodox Uoc PIEP JO SEB [ToM Se -1959X pUVS PIILUTISY °A
elPp 8yl ure3jUTeW pue saxaded !palord ejep o1t1zoad pue ‘juei *3T X940
o3 NU@QwOUM 9 TTTM -ua uoTjrIusdwWwnIISuUY 3o -I00 sw>m3 Jo Wumhﬂmcﬂ *A-*AT sy3zed 3xodsuway pue
S92INOSdT IRy pue sad4q pue sanjeu !s3sT ‘ejep . FadA3 juswtpas pautwasy
sind3yno paioadxs aonp ~3uaTds burtzedroriaed Kaains yoeaq butdot -9p puer JTOYS [rIuUDU
-oxd 03 3USTOTIINS pU? S3STNId JO IsqQUNON °*AT-T -9A2D UT ucmEsdeanooc “TTT ~-T3U0> a3yl BurtiAytpou
aq TTTM 3TTng Butaq :K37AT30NpOxd TEOTHOTOTE 'q . "~ ce3jep MOU §95§9003d .paTpN3s ‘AT
£3seq elep 9YlI eyl *A-"T *s330d91 pue saaded *A-°AT qu9aano azdAreue pue *shaaans
:s3ssaooad sxoys ] *s3jxod 30977102 03 A3tirqedey °T1 911730xd yoeaq jJo siseq
pur jusuabeurw [rRISEO) ‘P -91 pue saaded !aseq ‘310dsuexy juswrpes 3yl uo sajexa 3rodsuexy
$S3TATATIOP UDIPDASDI ®lep a1ryoxd yoeog °ITT 031 302dsax Y3ITM saseq JudwIpas pue sabueyo
OTITIUDTOS JATIRIOQRITIOD 2 *s3x0dnx pue saaded e3ep 9ARM BUTISTIXD jo TE3ISLOD pP3jewT3Isy °*TTIT
"Spun3y teaex)y {wexboxd HutaciTUOW sasAteue pajotdwos pue *310dsueay
‘*b*s ’ssosoxd oayz IUDIAND JO IBDUPWIOIIDI °TT viep saem ozATeue pue JUBWTIPSS JO SIDI0J SP
93e3TTI0R] O3 33enbape *sjxodax 3097102 03 Aarirqeden °1 £3UDXIND TRISTOD JO
92® sadanosax 309foxd pue sxaded fws3lsAs ’ “mwusummw 9our3x0dwT paUTMISIDQ " TT

JeY3 pue psaowsax axe

SYD 30 9durwIolaxoad °T

33PWTTO SABM 3INOGE 590U

" pouTIap

:sassaooxd aaous
pue Juswebeuew TRISEOD ‘P
*S3TITATIOR |yOIRASIA
DT JTIUDTOS SATIERIOQETIOD °Z

"MOTIORIIIUT TP3X JUDA

-dx1d yotym ssansssad
1B2I20S pue SUOTITY

-Tyuy Teor3rTrod eyl °q

:s3nd3ng

BUTADTEOY XOJ SuUOTIdUNSSY

1eT3ua30od 310dsuriay
JUBWTPaS axoysbuor pue
9IPWT IO DAPM IBIOUSIRDON °T
ts9ssanord sxoys
pue juswabeuew TelISROD °*®

:sandan

-X2jut burxew 03 3oadsax
Y3itm :gassanoad aaoys
pue juswabeurw [elSRO) ‘P
*SBTITATIOR YOIPISOI
OTJITIUDTOS ISATIRPIOARIIOD °*¢C

:3udu
-9A2TYDOY 3Ind3IN0 3O UGTIIEDTJTA9A

!s$3INGIng JOo apnitubey

SNOJLAWNSSY INVIYOJIWI NOILYJIAIYIA 40O SNVIW SYOLYOIANTI JTEVIJINAA ATIAILOIACHO AYYWHWNS FATLVYNYN

3ged ITPPTW 9yl 103 wexboag KBotouysay

suTxeW AAT3Ie1adoo) dyy IO3J NIomswerg [edTHOT PATITUR ATITL Idalc



*30t1ad atqestns v
Iv Buyryo03s axyey/puod
X03 L13 30 s9oxnos
9TQRIT3IX 03 pesr TTTM
butumeds pysnputr eyl
*sHuT3Ilves OTw
-Ouod3 pue yerIdes Sur
8TX? ay3 ur ITqeTA o3V
890T130%0xd Burxn3iTno
pojedTyIsTYdos jeyy
*oTqTseay A1reoTwoucsa
pue Arreoruysay st
INJITND YsTy puod xaj3em
=3TV¥8 JATSUSIUT JIeyL T
OTITIINU pPUR IINITND YBTI °*P
*fut3jes
uot3onpoad » uy ITqg
-e3TNs 2q Lem saInpas
-oxd tesioaex xas jeyy
*&7{3ua3sTSuod pasnp
-oxd aq ued saanjywag
uotionpoxd agqe
-X¥83P yYITM pragiy erd
~RTTL afem TP uv Ivyy “TT-"F
terdeyTy xosouow *o
‘ybnous buot
8T swezj-aurr3 303foxd
BY3 3IRY3 pue pPalvITToD
butaq axe vjep ySnovs

“TTA

TFA-CTYY

:83ndaIng

UTADTYOY IO0J suotT3IAUMSSY

SNOIZTINNSSY INVINOQHT

uuﬂﬂﬂ

-9A3TYSY 3IndIng JO UOTIEOTFTION

se os satboropoyzsu Te
—~JuduTIadxa 7O S0ualeTXF T
IUOTITIINU pUR 3INIATND YSTJ °P
*{¥) sAoqy -TTY
*fusboad
aTew {Te Huronpord xo3
%2038 pooaq IC Idueu
-d3JuUTRW pue () IAOQY
‘UHOTIRTIRA
IU3BUIRIX] TejusWrISdXS
T0x3u0d 031 At1ddns isjem
pue eaxe puod JUITOTIINS
T:ouaumv 9WT3 I9A0 SPTIY
-y pue sx0038 ENOTIRA
3o A3yabajur aya Hur
-uyejurew yo A3ryyqeded *T
rerdelTl X9SOUOK °O
‘welsls
-009 3Y3 JO SUOTILITWT]
pue stetjusjod voraonp
-oxd ysty BburL3Tjuapy
PIRMO] MBTA ® YITM
Tunc 309loxd jo sasiteuy °a
* (swe3t pooz) Xaad zxtayz
pur (sdnoxb sstosds
I0) $2To3ds uozxuerd
-0Ay3yst L3y3uept puw
'owr3 pue soeds ut TTIM
I® ‘3081100 O3 VTR Oy
* g3uauod
-wod dtuojkxuerd SnOTIRA
fuoure siamnsuos pue
sxaonpoad Axzewrtad but
~uoT3ytiaed 3o A3rrrqeden

‘TY

’>.ﬁ

“TYY
:s3nd3in0 10 apnjTubevl

* (oebie pue siaasdo
‘dutxys 10) aebHreoxd
~ew puw sx3a3sfo yztm

wa3sdks axnatnoktod

IBTTMU pur wexqeas

PeaY3lTib pajebrisaaur

*spuod yajemites
8IN3INO YSTIF IATSUDIUT
utr buranooo gasssooxd
TeoTboT009 patyTIvepr

‘YSTI PaIsIINII-XIS 103
POUTWIIIBIP SIJRI YIMOIH
*Auaboad areu TR

103 PBUIIII8 BUTRILS
puw spraqiy snotxep
*SuUTwI3S puw

8pTaqiy snorxva 103
UYst3y xesl-sy3-jo-Hunok
pue B3Tnpe JO3I PO
~UTUIIIIP ST YIMOIDH

*&or10d

E3TIIYSBTF aanang

103 STBRG ¥ 8w ewaep
30aload ezrsayjzukg
‘e3ep burpeey Kivurm
-¥121xd uyeiqe puw uojz
-yueTdoiy3yor 3o uoryng
=TX38Tp Teuosuvos dey
*8T9A9T oTydoxy Texoa
=88 ybnoays slemiyzed
MT3 uoqIed paystIqeIszy

"FT

"1

fOT3ITIINU pue aInN3ITnd ysyg

T

‘TT

'Y

terder]l xX9gouon *

‘A

NOILWOIJATIYIAA 30 SNVIH

SYOLYOIANI ITHAVIIINAA XTIATILOACHO

AUYWHNS JAIINMUYN

i8vd STPPTH 243 103 wwibfoxg ABoyouyooag

duTITH aaT3vIadoo) Syl 103 YroMmoweIg Tedtboy parzTun

13TITL 3T



*poaIrbTasoautr oTINW
Aoaxb uy senbruynog
butumeds paonpul "TTA
*sabr (WRDIqRGS)
SNOTIPA I0J SAUTTISRQ

*dIN30NI3S proe A3jw3y paystIiqd
-»Ijur A1o3vaoqel 1voI1l ~®e389 !HUTUDDIDS PTO®
~Ateur jo KatviITqgPRIIRAR A33v3 [rrTyuOSS® I03
pue ("TIT-°TT) 2A00¢ “TTA-"AT| 3I2TIp 3503 POYSTIQLIST °"TA
‘ ‘uotavTIRA *syoedwr Aattenb
JuswINdal (eauduraadxa IDJeM POUTWINABY " A
1033u00 03 Arddns Iusjuod prdTir pue uinjl
aajem pue evaae puod ~oxd 03 anadsox yatm
JUDTOTIING JO DOUDISTXY *TTT~°TT sothoazexls uoratsod
* SWo3SAs -WoD pPODJ PRUTWIIIDG 'AT
(TeotBoTo09) puod *soThorrxls HUTHOO3S
hnoqe $9oUaIajuT axyrw 03 1rwtado podolaaag °TTT
:s3ndano ETE _
buTA3TYOY JO3 suoT3dunssy -9A8TYDY 3ndany JO UOTIEDTIYXOA 1sanding jo opnatubey rs3ndanp
SNOILAWNSSY LNVLUOJWI NOTLYOIJZINIA JO SNYIW SYOLVIIAGNTI ITEVIATIYIA ATIAAILDALYO ANAVHWNNS JFATLYVYYYN

A i

ised STPPTW 9yl xo3 weaboag Aborouyoay
autaeW aarieviradoc) 3yl 103 YIomawexd TesTHOT PaTyTun  ATITL Ioalfoxgd



*39alead ay3 3O
JUDWIDUDUMOD uodn paxTy
1 urd [3uuosaad paxrnbay
‘umzboxg ayy 3o uory
-RIJITUT butmorIol porxad

DTQRUOSEIX © UTYITM
paaeaado xo0 pajuverdurt
pur paseysand aag urd
s uawdinbs papaau oyl eyl

"1

:s3nduy

buIpTAOIg 303 SUOTICWNSSY

‘uotrzejusumnoop 3o2load pue
S3TSTA 93T5~-U0 ‘s3aodax
poyusSTIAnd ‘sxo3eniead
TPUIIIXD ‘SUOTINITISUT
butaedrorixed jo spaoday 1

:s3ndug

*S3UBWISIANYS TP
puer saanitpuadxy
*sanbruyoog
paztrreIoads uarat 03
s3udpnas Aq TaaAexy
*309(oxd o3 pajeoipap
jjels truotrssajoag
*9sn ur pue
o1qexado jusawdinbo pue
soeyd ur sar3yryIoed °T
:K3catyonpoxd teotbororg *q
*S1UAWISINg
-STp puer saanitpuadxg
*Abotouyoos
I9jsuevxl o3 popuadxs
2WTI pue SURTOTUYDIY
/s3stretaads Aq faaeay,
*309(0xd o3 poajeoTpop
J3els TPUOTSSIJOId
‘asn utr pue
ayqeasdo juswdinba pue
aoeld UT SOTITITORY "1
ts958900xd daoys
puv judwobrurw TeISLO) ‘v
"EDTITATION YOIVOSOI
OTJTAUDTOE DATIRIOQARTIOD
*H3UDWISINASTP
pue saanatpusdxo {jusudrnbo
30 Axaattop Arowry !sjusu
-axtnbax buriaodaa ‘roari;
SLOT ,BOTUNWUOD JO UOTIe3TTITIOR]
!{s3oeload ano burdaaen puwe
Hutzeratur utr sfe(ap TeUTUTK
*uotieaddooo J0J Judwabruey

‘AT

*AT

"TTT

1

:8andugy

"

*19ARI3 pue
‘HbutuTRI] ‘SATARTLS
Jo uotixod e butraoaon
butpuny (arv) teuxoIxiy
*S§3S8T
-1eToads Aq S3ITETA I0
bututexa pazrieroods
ybnoyy paystrduosoe
Iajsuray AFHTouynay
* (suotinarasuy)
aaoqe ayy buowr paaerys
aouaTxadxo yoaessax
snotAaad pue ostixedxy
‘RTTOL 1]
‘SdD> 3e pue ‘egyreq
‘ATT0I 3T ‘eTIPURXITY
‘140 3® butjyraado
pue aowrid ut juawdrnba
sTsATeur/3udwoInseauw
JUDIIND/DARM puR P2
FUSTTOR3ISD SOTIORRIOGRNT
puU® S92133jO pazvOTPOQd °T
) tsoxsaooad oaoys
pue Jjusuabeurw Te3seos *v
"SATITATIOC UOIRDSIX
DTITIUDTOS RATIRIOARTITON
*sx03nhH
FTasoAuT Tedroutad Ag pajsanb
-2x juaudinbo jyo burddrys
pue aseyoand !sdnoif TeuoTrs
-2UId3uT AaeurrdYosSTp-~-TIThW
butbrurw ut soustaadxs pue
95T7332dXD BATIRIISTUTWPY
*uotTivaadoon 103 Juswabuuey

*AT

17T

TT

1

sandug

SNOILIWASSY LNVIHOJIWI

NOILYOIJI¥AA Jd0 SNYIW

FUYOLYOIUNT JTEVIJTINIA ATAALILOALGO

AUYWHOS FATLYYYYN

AUTICW DATIRIDAO0D BY3 I0F NIomduwzg TedTBOT PatyTun

383 ITPPTH 9yl I03 weaboag Abotouyosy

197311 33oofoxg



rsanduy

buiptAaoxg Iod suoriduinssy

tsanduy

. *SUdWdSs Ing
=STIp pue sdan3tpuodxy *TT1
*sxoarbrasaaul
3sonb Aq s3T8TA f399(
~01d 03 pPOIROTPOP FIPas
TPuUo1ssSDjoad JudpiIsHY °TT
*Burayraodo
puv ooevid ut SOTITYIORG 1
FUOTITIINU pun HInITN0 YSTS °*p
*SIUDWOS.ANQ
=STp pue s2anatpuadxy At
*SI03PHTISOAUT Isond
Aq s31STA {320l0xd
=qns 03 pPNIARDIPOP JIWI6
TruoTssojoxd juopteny *
*8DATS
3nafoad 3w uoTaTpuos ur
pouTeIUIRW SYO03ISpooag *
*K310
-rden TIn3 3e arqeasdo
pur aoeyd UT SATITTIORY 1
reideyt], Xosouow "o

-
P
.

-
-t

:s3ndug

*19aRI} puw ‘huTtuTnaly
‘sotaeies jo uorixod
e ‘2uridrys HuTINAOD
butpuny (@;v) TOUIDINT AT
*bututexy pozr | oroads
ybnoayy poaystiduosor
xa3sueay Abotouyoay *TTT
*j0nload
-qns oyl 03 poajesuipap
pue arqEITeAR STPUOTS
-sajoxd uroraowy pue
‘T19vasy ‘uvtadAby But
-3exoadoos ay3 jo aoun
-Txadxs puv ostiandxy °
*Hut
-3e12do pue posweyosand
juaudrnba Hurtdues
otydeabouraso !1ovasi
pue 3d&bg ut ayq
-e{TvA® puwr DBuTawvaado
arn3joniiseagur jaxoddns
ITOYI puer STISSHAA
Ua2aeasox L ATUN WOV
sBx0], ‘Aydrabournsg
3o 3uaunavdog nys 3w
pue ‘pyTen ‘Y101 Iy3
ie ‘erapuexaly ‘401
'*3sur rorbororqeapdy
AU ‘TATUn BTAPUUKDTY
‘Aydwabournog jo
auswiaedag syl v pa
HYST1qR3Isd Sartaojeaoqe]
pPUR SAdT3JjO pajeoTpag *
A3rationpoad (rorborotrg ‘q

-—
-

-39-

-

SNOILIWNSSY LNY.INOJIWI

NOLLVDIJINAA JO SNYSHW

SYOLVYDICONT ITEVIAIHAA XTAALLDHCHO

MIVIWHNS AATLYUNYN

i8e3 SIPPTH 243 X037 wexboxg Xborouyoay,

UTITH dATIRIBAO0) 2yl 103 Yromowexrd TeOTHOT PITITUN

21311y 309loxg



‘DrqeIIRAR
pue butjexado 3e1Td
Jq70I DY e pue unzend
axeT 'JOI @Yyjy 3e
59T3T1TToR3 Ax03vaoqel
poanoxdur xo3 juswdinbo
{399load-qns ayy 03
PARILOTPAP ‘3IeTTI ‘UT0Z
oYy 10 ‘oared ‘Jor ay3
JO SITITITOLF DDTIJIO
pue ‘Axojexoqey ‘puod T
MV (e} &
-TXINU PUR B2NITND YSTIJ °p
butpuny (QI¥) TRMADIXT AT
*309foad-aqns
DYz 03 IqRITRAL §I03
-ebrysonaur fedioutad
Aq asouatradxa yoaeosax
snotaaxd pur asyjandxmg *TIT
*sauswiIadxsd uoly
-RZTPTIqAY 103 SYO03S
pooxq erderty ButasTx3g " T7
"rasoload-qns 2y:z
03 POIRDIPOP ‘rvumrqelry
‘uangny ‘' A3T8aaaTUn
uinqny ‘soanjinoenby
potiddy pue s01I0
-Usid Jo juaunivdaqg
aylz jo pue ‘yog ‘ouy
2Yy3 3o ‘oxre) ’'Joi aul
JO SITITITORI AOTIJO
pur Kxojevzoqel ‘puog °1
tetdey1l, XPSOUOW 'O

@

s5anduy e e
BUTPIAOI] JOJ SUOTIdUNSSY nduy tsanduy EN O
SNOILIWNSSY INYIHOAWI NOILYDIJATHIA A0 SNVHER SAUOLYIIANT ATAYTIATHIA ATAALLOALUO AUTWWNS FATLIDMYN

18v3 PTPPTH 243 103 wexboxg Abotouyoay,
auUTaITW ©ar3ivIadoo) Ayl JOJ YIomswril IRoTHoT PATITUN  :9T3TL 3Io0foad



-41-

* (1 aseyq

tox3 uet3dAbm) bHut
-puny (QIV) TeuxsIxy °"TIT

*30aload-qns au3

03 arqeriear sxojub

-19saaut tedroutad Aq

aoudtTasdxad yosawosox
[gnotanad pue ostixadxy "TT

tsendur - _
BUTPTAGId 204 SUOTIJUNSSY :sanduy :gandug :Sanduy
SNOLLJIWNSSY JINVILUOIWI NOTILVDIJIYIA J0 SNYIW SHOLVDOIANT ITEVIJTHIA RTIATLDIALEO RIYIWWNS JATILWVNUYN

1sed 2aTPPTW 24yl x03 uwexboxg Abotouyoay
autxel aatzeradoo) ay3z 103 Iomawexl Teorbot paTITUn  :9TITL 3Ioaloxg



[ZZEITS LR L T 2 )

NI But 10260 porondiys 2a))
SN WwLEew ‘110D -t ¢ 10}
PINIIS 20 ver $343

SLIONINP (V01N PP ‘| Pu0tsIs

“1039] JO WOLICIIEOR) NI IN)

*tWOt) (PVO) (PAsAwn AQ pako.)

S8 40 “110| ‘wPjO1S ICV %y pPwe
CTIVEPUPIIY P07 £Q PRINRsIt PV
SIVIMINIOW 30 90 tudml1ndd 1ey]
aralosd 243 ;0 worifiiter Jwiad(io;}
P10 1 APVOLPIS ¢ VINIIm 208
<04000 20 DIYVIIGND Pre DITRYIUNT
3G wed 1NN PIPIIV Jy) I

t
$indut buipracsd Jo) WOl Lduntty

'Gw) 140002

pve Gui132302d ‘wirsysvIndIe
"190 JO St | (¢ 02 3)Jedady
~W0d WE116483 giin pRadiyIe I

ued WET 1030002 JAIR2I3)d 1YY

1390024 343 01 P13 ymmemDd LysnOn
NTIVOD 3G WP (Iun0tIIE |PVOIS
SS3FSIS TTT 05 BIVIRISIIE 3G

Wty E g & ™ pves

2 2105009110 3 ssogd Livamny
L2l B NIV I SPL, VIRT 3]
uei1d48) w1 In pRus PIVioD 3G

Yo 90L 19224000 PIMNLING) YMep

* 40n

Aaasnt Jusmipdt pow 301831
1SDIINT PUE JATR WBI) PONTIG0
20 10p IMIM py{va 1IN}

MMy IINTesaH |

W g ot ol Iy syon

; wed bwipwn) ;o L1umwiiwod Iwug f

13IMIA0 Butadigl? JO) TWOLI0wATLy |
— .. - et

1
31 7111
1208 Susadieze J0) 1we)yduntyy

86l

I . ” P
ISR signmays

' SUC) ) PPLPES 304

£3410d Jvimsboven pues D109

[ o d LT Z I YL VT TR L TT VT4 T T
$33205d YT PUP 1179 FIIYY Baym

131U g1 WOLIPI| )08 01N

‘3101 392§ 1Qnd | Puanof
senbas pue 2140402 Livemns wy
100pnq purs pue Jlas Judaand

"PINWMYL) Jatn O 1)ININSINLINS
§RI382201 30 WOL10d) 10 My Ao

PISIIDA 3Q (46 SIVNMIADIYIP RIPL ‘Y

T TR T 0 TN

0

AV oo
é\ l‘.t .ﬁ

Vi

{hvg P)eem oy
traputiey woa) Sy 010 Teadde)
18%23] wadylsOw O) TI| 2D B|1n
T W0y PwrtYs ({8 BLIN My ,
e Js0dveen)
IDWIPES PUR ‘1ML [ PlIvyw
*3AY JomIpet 10 VOLINVINIBIY) §
‘I RAIN pue 10
SUINT 1NMIPRS O LIVEERINTENY ')
*S311)0s4 NOPIQ 3O IVIWE2ASEIN '
*SINIIIND
PUP TIAVW O TIUSSOMNTOSN (¢
L YPINT R EITRE NI
J9pen v.:.u 3910 N1 0)
Wi1Idd T1ep Buidtied o Ay

1 Sandwy

Ko remn s ELIRL AL W L
ool vt PIILY| TSPy w1% 3yl But

243800 $50dPd DL TINIIIT Put 331000y

20K 3N
O 0 5O LOY M IWEY P JOA TN
{EI5F0) OnY 3T 0L NNtp pue ABsdud

AP 40 TIUIMIIALIIW JO 12 MIEp Y |
$IndIng 40 spnygubey

S s s

MR 11900

TU1P) {00001 ) Itn WY )
w0y tJod (9I5P02 W2 IUAS) M) Svoe

waedlevrs pues 40) Vo1 tpUNNONY *
11602n) DUP SDAFA 0 ABo(O1PWIL) M3

w02) PITIRINILE) Puss O Yaodtves)
204i0v0; [ENuUE Iy puP ‘woIINg
=34359P SAIINIS (PsruLm CSIINYINSLS
10 2102 1Wude. IWd "UOLI04P NCI(MP
‘30I0YITLP JAALS VO DITEY SAUMN

<1938 j0 136pNg MY JO WOYIPM;ISY ¢

TSIINIINSYS
193900) 01 L3 jwiv0sd wi PUr 1500D
WY Guoi® vOINYIIILEP PUP SLdAW|

PUPL VO 1VDIIRD DUE SIAem JO 133})d
) JO W NIIIT2R PUP SINIERINTEDY

2118 1019003 24000 24) 10 ViuIw

-24n1e0w wos) pur eyep Ouilit e wou)
duiAds 1udIIND MY JO UCIISVIWINDg

SINES (IIP0D 01D PY 20
v0§I3321p pwe AGadwd Jaea jo t1udw

~danteow wesy pue éyep Buyitivs wouy

I Ja0m JY) YO UOIIPUIINIAQ

< e " v

| T RendVIONIT 1 TOVIJINIA AVIATLINOP

‘f
JINMMIADINIY | "0 JO SIInteay

'SR INAYS
192300 j0 wO Y| pue sadAy
vo Sitiydwe Jein3|1a0d e
10020 |N11003 Bupdevew Jo) Jang
«8305d Gue £31100 PIPUINNOIIY ‘C
‘A0QF SATEY WIS M)

0) Buiwvietsad waded vy g *p
T33udsIND 2s0%t

~JEPU PUP SEABR SO S1UDEIINTENY C(
i Indang

RUTT NIRRT VLR 1

10 395300004 daoys )0 T)shiewe (9
PuU? IS PUP WITRG Y wn

PUES JO J10AIRENS (G 1PN SN
M) JJo WIN J20d1Ve) JUIWIPIS
PUP 399103040 iyt (p 119> My
a1 BupInaLsIved $32JN08 DUPS INIT
+32d JO UO|IVIINIP (L 1P1130 By
T JO HIS | FIVINI1U0Y SBUW) Iyt
vo 29100 192005 jo Jvemdanivm {2
1B10WY[) aem 50 Jvdmluntivae (|
SENINY 21 )00t n)s PRIV Apmyg
L IINILIND DIOYSITIV PUY TBAMN
10 3edpuddng geyovds pue Ls01%1y
2wy} ay) SriwieIgo yIim per S1vow
“1PR1 I0NTINY 4O SHVES PVE Iy
120d5uraN *18%n0s M) Bvivimidvap
NYIm paw2iu0) A(10)1)133ds <4
Apms Sju2  (SIVALINT pue ‘tpnim
*13amm) $33J05 BUjALIp DAONTIITIV
A184) )0 ABO101PW) (D WY pUr L3(9)
12200301 2{10 ) 0 w0 )10d uPdwes
=491100 V011453 ay) Buoge tivewy
=p2s )0 128pnq T jo vOIIPVIMIINIYG

iwvsbuag o 40ayyreley

AT T Teweans W ivie

Sy g0 el neysAShy

T nis1i31150a TITITARE sqd Wi TRIVE M 1g GraNg ¥ Iwamibetuiy (F1908)

e R A RN LY

‘91 Aep pe3lzTWUnNS S)IOMDWRIAJ TROTLOT II 9seyd

-t} -



] 1 i - -

. *suotn)

-Tpuod Butyiom aatonpuoz § 'L3TIM

-tdsoy § uoradasas sadoid popiodde

- ii).;ubxf P 3q 03 1STIUIIIS YIea J10j AJuemaxy (§

PRV T L T PSR N e e - e N ‘gyse

¥ oty EEEAN @ ﬁmwra e r,..n.,. AN h_wﬁ,m.». S 2ATI22d59 Y3 10) IvawdtnbO WWTIWO

= & [ wz E UTWIAIIP § mBormiwd Y3 Yawsyy (p

*UeIdd0u [sIdATUN Butoudniyul

--$3AT320(q0 Yy s[wod jo WBysag (£

X ®

1 §OURIAJU0O M JO 1oMpuad § ulEsog am

*$31D0

-oxd ¥OTNPRY a3 Jo votIndaxrg (1

tsanduy

*%x0m 339{oad Juro( puw sBur3oow
30 s1xr0dor--[oARIY ,$3ITYNRTIG (5 |

*3usndinbe 20) s10p20 aswynang (y

*Or. "t uowNOD--5TRol 3O SjuoEMRIMIS (f

"A3IUD101330 puw A[snot

uomamy 230a{cud [ESIWDRY M 10§

195 Y00l M Jo Jucwystydwodoy (2

\ ‘INRIIJU0D 043 JO s3tcdas

--$3ounrayuod Burwuwrd [ruvotBoy (1

:sandrp

oIqIXIy

puc ‘Juiptreaszapim ‘aaraeutlent ]
»q 11in Surzoatuom werloxg eyl (u .
-weadosd a3 Jo Juamsaleves uaT> !
<1310 01 SAIINPUOD 3 TTTM (Suotied “
- oD pue jussaindoxd ‘satiddns )
‘auanxitnba ‘roAeal 01 Zwrayetas !

F*a 1) wxidns saTIRISTUYNDE 1Yyl (B "$19313 30 JoUeUL)y H

“AOEQPIS) ‘3t ‘sysdqeve AT10Is02 oyl oy YInoayd
Ppofaad 01 Jurproode sa>af{oad aawravur | sadrosat § sosmpand {jrasa ‘y

10/pue ‘[ooued ‘PIE1IAL ‘IjRAITIIOE ‘savediotized roqe

01 19T 2 1114 JuowsSeurw eyl (2 112 yats S{yieoyportad Buraed VU010 W3 uT Juryaom aq o3 Laun

<odas YORD 30 1STIUITIS J0F aduveary (

*UOTITTIUT YaTm aDvd |- runmmecd AQ 1udadIde (jraop ‘€
urelUTEw 03 3SEI[ 3¢ ‘lioddns s3It ‘van Lquiew [ong1) 3O Juamssassw § voraeinauy (S .HMMBZ aATICIMd00D puw pasn
25TILOUT 01 IIqe aq Aew g1y eyl (0 -- $70101330 TIgnd 4g s3aod *sorwyand Jusedinbo tcatugy {y]| 03 2 bo vo 1uIWIIITe DTy (

“JWTI M3 [-93 22UIJU0D 30 adumadadwy (2 ‘suotutdo JutIuossIP 30 stsA[ewy (g ‘sauedid1Iand oy
e suorItpuod uodn Jutpuadap--21ep ‘("2 ‘sap} ‘WYY DATODDS OYn STRIDIZjO $1P03 UoEmOD BO JuMIIITw uTRIqD (
UCTIRUTAII} PITTIpaYDs ATuasazd sat | -tsavdatun ‘Axismpuy ‘sreIdotije JO SESIITILLD puR SIUIMOIIpI[=OWDY csoueaIyued Jutinmpd reserrsl
o11qd ‘-3°3) sicmnsuod Y3 43 9 $3110dax IDUMIIUOD JO IUTMSSPSSY (2 (s31>2(0xd ; smp

puoAdq SSuI £ A[Iemyxozdde 103

PopLUaINS 2q wed wmidorg 243 awyl (S Isaro33e [EdTUY9l 3o (uoradafax ‘sitodas ssaxdoxd jo sysApeuy ([ Yz 3O (12 203 pIIsIT syeod owg) (

‘spuny fwnoien  [10) soumadodow ‘SAotAdl 133d (1] :panatyoe asodsnd Furamdrtput suotatpur) :saat1dalagn 109(

Burya9s 103 sanusae dn Buruado (v

cersnyz ‘Arotiqnd pacuncuue 29 v AZoTowyDal § 2TUITOS JUTIEW UT
ued wesSard 1 ATTeMuUIAR INYL ?.f«ani aat10isa1 § ‘satdotou vor3tiadood Truotlal pirnol At
‘uorieqoadde yIpa prom Burcduo }-yoou weiBozd oW Y3t terqrewes »*y0afoud e  -ut § snrels (edads apraosd of (

il MOTAS TTTM 2A0D SN s aeyl (2 Lu:.ucu_u... $2TJ1WN0> aat1d9dsaa | uo paratyow 3uraq uofamsadooo (rvoyd *s1S¥OD Juipun

*ATIVedTITUITS | a3 uy SIerd1)30 ‘suumdiorised -t O s29480p Y1 jO suoTIRARISQO (7 -INS 2431 JO SIUIPISAL AYY JO )1

*s3s0doy ssai¥| -39 vo o3poimowy 1yl Aoydmo o1fg e

nosdaT T1Im ‘10B3°UT 'Y uasiom ‘qam UMD somituoy (7
UROURIIDIIPR UIAISET Y1 JO Aydwsd

0u 17IA woraTrod [ewordax ayy (1 "SMITADL -oud jo stsisuy ‘s3dafoud (wdrTWMYPON
151981 133d JO YOTINALISGO ‘sucTaEdtY | 24yl ut opew ssoxfosd Jo suotiwArasqO (1 Ao.:.uuo a3 Jo a¥pormcuy puwdxs of :_
tvod Suraeryaw 103 suoridmssy -qnd § sasodat Jo sysdyeuy (1 :JUSBRITYIY [U09 JO SIANTYON :7e00) 103295 10 wealosg
suotidenssy juwizodu] y uoTINOIFTIAA jo Suwsl |'  S101WDTPUl F1GRIITIRA A19AT109{qD Aruang wagiwid

INTBCEVIEYH WHDOMd “11IA soqevw puw oapat) 339(04yg

WMORELAN L TV T 71




PIABINIP S WP) SINDMDIS
Sut1r:3¢0 prrvndint 2AI3I95)0
wierw C150)-wnmivie ¢ INS )
PRI 3Q weD 3]
1o iae PUnlITu e W18
T1eE )0 WO110I000 ML I
WA 3 (onieen e adlosy
NI 40 *1%0( ‘W01 10v S} pve
LIePBuNIR (930 £§ PIILALDY DUP
IGINIVILW 3G uP) Tededin0d 1L 2
weasb0sd 24} jO
VOLIPEYIUE JULRDL 10 POLISE
QINATEIS ¢ Vigdim PI)0IIIO
10 Pvedmd Due PRt 0
wer 1udedindd PIOIIW My 104 i
cindvi Guipiacad 203 SLOLIdINTLY

-Sygssodas
sur BU1113502€ “wWOIT13IDOR
2196 0 SILTud (P 40} S0
R0 L1ATIE] NIIA PRADIYDE 9
we) vOI119208000 BALIIN S YNNL L
12800¢ Iq3 D) PIVIsem0d L inon
WII00) 3G UP) (JNDTadd | PUOLS
1135040 17y O3 PIUIPIVIOW I
we) Seipvn) p0 Lramwitwod 1R L

‘qunded BeladiyIT 30) w0l I10EASTY

1vo1 PpeIuN0 D) (wiunlrven PUTY
v0 219,0Q9|{0) 01 S0 Livwot
A A1 4T 112062030003
LEeeIt] YIin pIwy eIV e X

ve3 ©011243000) pamwiiwed 104) ¢
yaon
Asasnt JISPRS Pur 3,018
16BN PUE it wal) PIVINIE

340 o19p (Rdyre Peoea 3vee

- syadaes

1706 uiadide 0 tuo4 1SEnItyY

< SUv | PPUINNG DB

£3¢10d Yvomsbeure putt NV}
pojegsursy sae 41qIv0) 10 220NN
$302 504 DYy pue ITP BUNNE wIua
13108 (L)N wO1I9D1)IIBA JINRINY

- ..3_...““:1% (resnaf
Fl i pue n 32 Lswmng w4
.L‘. pues pue smbas 1edsA2

‘pyvmy|) saEn J0 TIVINRINITES
{n)389738% 0 we| 1921 (0 Fy) 4e
I TR L and) Ead ey

Cog ryeuer cupuroy
€ry Cprimatapubie) jowssg
wemg) e O) PI{N) (I MY
"y DR :.4 DAL L.

L L
VaASUP R Y YUt PSP
REE LI T IL IR L]
JdwiINY O WOLIN UG
Fod=ie i) SUe Yidundiy)
1SIMPDY JO TIWIBLINIEN )
R IT1T)
nad WINNG O IvBwdinIe
"IN
pue 1300w O TIedmdinten /
. wab0ag §o 13A11Tag, AIBWR
pI3INL SHIEY M) 0) Buiven)
La0d e1ep SuiRSIND JO adiady |
L3 ]

"

~ Y U IO IR ALl

spe0b wi parit) SWIPY vid ) L)

(P12 )
01 U0 JO PULIME dwil B SRR SIVLL
103400 OMY 19 V01 1IID pUE 46idve
dapn JO SINIWAINIRIL JO 123 IO ¥

- - —— e " —

TLLSY 1PI0N8 T B1IR M) 4O
v011406d | 93500 11202 ) bvo*

'SIWRIINY

pur 13apn jo AZot0irmi| ) M)

s} PIIPINILE) PV jO 12005004
220415U0) |TOVUE PY) PUT ‘VOIINGLY
1P 215048 |PIBum ° 12401 NI

30 SY9) 1HREERIIND "UO|I0J NFILIP
CalavItIP JBANS YD POTE] LIVIE

‘4 ANy NS
1713003 01 S1iwjvosd ui pur 15200
q) Buo(® WOLINQITIP PUE S1IAS
owet WO SINEIIND PUE SRAPR 10 1205 )0

s

"SIVES LVIIROD 2A0QE SyY 1F SJUNE
.sntedw e ) BUP P1ep BulITIES WOJ)

TSAYNY (RI100D PAYII(RS NP
w1221 PUe ABI0N0 BAPR jo S)WIw
CLBINAEI W04 ) BNT TP G111V 1)
210113 IAMn dq) J0 YO 1IN

ot - e —

- —— - — -

Smrianty twiwoall ..

00 ooy &} 'Prsedasy N7

‘nLEFE‘lm L

WO B2 WM

AMVLNS NP LI

L2910) Lidded 21 )1Iud1 )T DuE 110000y

LINgINg §0 ADAVIVENN

1womdBeutm pUPL JOJ TVNLITPUIENDIAY

.1pat Jo 188pnq ) JO vOrIrEITE])

i J0 VOJIFIIINED PUR STURIIRIPN

1035 1WA2INY M) (O ¥C)INVINIINGG

L SHQRYLONE LIIVE)(0A ALJATICS0
PONTIIENTEAT 110N IRNE Ty VI SASWI0 g
PACOa,y n umarand Jaaty g

1
[ Judmaadiydy_ (907 )0 SHINSON

P — - —

*49401 308
{23100) 10 WA11EIRG PP 38y
vo 11,0 P31 e
1easr (01300) Guilevew 40) Banp

23040 pve £31(0d sdpuiwadiy f
‘PA0qPe SRR Vit M)

01 Suiwiviadd sadded vy
‘TIUPAINT DIONS

20BN DUS SIAER 1O 1IWNIRINIINY ]

RiL L]

7IL]
pue *vhueidy “wo|d3sy 3T (1187 }]
040 2J048 )0 Sishjewe (9 104309
b0 382700211 (RITR0D 30 1D5)8 (%
11e? Opym ) po Ksepunog wid
41400 JO wOI11N4 )P (0 PV 2QP
{1PAT JO J10AI3324 pue (13D M) OV
Bus InQ)JIV0) 1IINOT PuEt Veatasd

10 vernevImaIde (€ 120002 YwR 2

LIND SI0qIIeN JO Yedmmntiedw (I

Tarewi() At JO JudevsnIriw (|
CINSeY 24130 NGT HAPALOWY Apmyy
W] SINDIIND BIONSITIE DuE TdaeR
10 2>uIpuddsp 1910088 pue L2011y
mp) M) BVIRIe0 Bhte DUl T1eiw
1PI% 2,00%J00w JO IRVIY PV ‘wavd
viodsues) ‘3024001 ) buiwinedndp

Whtm pIwaaOwad 119314208 1)
Apnas wiup e (SIWDIIND PUT IDVIA
‘sonmn) 33950 Burajap 2i0usseev
J1ag) jo FBOIeIMNI(D BN VR L10)
1P2011) 7 P(IN MY jo woi1rs0d (@

Joreeed pravasy ay Suepe srvamean

10 228pnG MY O WLITVINIINIG
) 1wesbesy @ 12413 W0

Jppeat JAtipe
215 T Verabeann THYFST T 111
Janpew g Bheg A8y

Y .



‘poretdue oq prosge
tvrotr 1unndinde wisy paeqe
‘e Swet o L3griqievey

‘weyyeIusentdug pue Jue
wan1d wIienve)d jo s)dedae
1TP pue epO|AID w) wegrod
=trpr004 Putpngdrey 9,1

$°0 43 NN PruteIeIIS o)
vsfieiedeed Suinien seegr ¥

?0— 183000t 16 ITITY NN
19'0) epvw 0q w0 ¢laigfeve
TI1W04) wz2)Ines Sugnisdws)

swsnslessae Lacidepeysvg

10,9900 20U} Prvwerd evyni)
Swnt rerayms fesmed
£ 30am eveynid (adwp (1)
33046 195RARN ITd 4PeInLD
Suny sqssary Jueag 3e)
stqriiIean smgidiys srenbepy

{°230 *anemre

1831 ‘ermaviedde wapre
23111 ‘st 439aprdnpend
ossey ‘vdwnd o 2gx ‘20300
aienyy "e3ew ‘esajdwes)
330fesd pe wepIvrIIVy W0}
a1y SiqeVesed) wiNIIA
soInIesd 3q we3 Ivcwdinbe

19910 pur Yuitdene rvyy

(14°8°0 iq wopiensdav;cy)

<wegIn3e Ragjduowe telie;
SBYBISINP ) AV IPan of
7I9p Bgl1010e morsdosddy

T (ITK) WIDIeNIaL

t ‘A3sqe3g sejavy v

sruetsedus 1N "Q° Y |

t973194) 120{esé jo 3svre

1% 381y siqeveree) ejqIIn

QO 10U )10 0) punej
9 1198 Jrueetied ofqeiIng

b |

Te eviva

iv T ICTAsICI0 40) swol 1S idy

*e339500d avpywye
»s fuygien e2933w0ge 9y

15ddne wegivaie)wy o193 so

ot Jo juswmBpetaswry
‘IVeENTINeY puw

SIINONS JO wepIedfTenT

roungwelie JevurRep 3o sesated
eTr NIBA MYNUTIVSNS pe(lelIve) ‘¢
oyedivwe nydede
—2131% ‘eyadyuew tvITWgS Lseresoqwy °C
*{2eeue3Ime Puv: sswwedy Jefel swey
1950900 {=SNENIN =~ ®I9P mIgtyMIeg '

‘(wenyer Juew wy w{FvIeP Sew) ewe
19 POIIBLLOD amsewesod - wIeP PLVIR ‘Y

TeiRTal

ronvef{esd wor-eduer we Furyion
FIEI0N030 @) PAISMEINTP

Bada dl ZELENLL LTI L L ]
L1145320p024 rd1Be(03q WIIn
Sugvep cvesrearrend 1009 9oy

*owegiunded

wLITmIN N tq) Jo  PIWedsAweD

PINSIUED IWNIIING JO eLPARY

weIpenidnrind po oteary -

‘0AGHY JO VeYINDILRNd 'y
‘st Isdnn wogIvEInIINd J0 PigeRey  (

‘PENIININ0 pus ARge LIjunemey
J® we33diadPep pue elwsumIoeey ‘P

2 UIITEY

PP L§ WT EPUSIY PuIRMESISP
Oymeonsnevna testhejery pue [edpwey)

1 T5eng

\.
orvuliyd oimipD

Laezeseqey g1t Waejivdur)
SEYSMMISANUGR NINIY e YIIA

*IP 0IIT0IVE O wavyreden)
TN SUQILITAC AP poysyignd

iremmyanid qa1A weeysndue)
‘WONOONT TWRIN)ITP

IV NS CITP JO vl avdaw)
covgygeid tervoaiiem

POP (931318 ;3 $0L 1NN JUE)

‘eyedyvwe
iyl 33320mesen1) pve 2w
CEITP TOEINIILTI TMVIvALNf TP

Pew ‘ewajivarnege 374038 TN
‘5ep (P eeugiedve
Lad KLRI R PIR AL 2L P S
pre weyirsvenetddne Jwegarng

s ‘(saeqe one) e3vp

WIRIS €00 Pur SEIITHIVE Bl qROENY

"t cereesame-nidem lp ‘Lapwppes

‘8ANIRINdNaY g0 Yavad

t WAL ‘BIwned pur mopINde

vorneeidersnd *tiiydeseryd
‘8CIND 44 - 1G9 9IVP wIRIeE

oo nnp ‘qiYg < 0)eediy 2eten

19020)11p A0 sajrvivaserdes

] 0 PRIIAING SvelIvIe Y

| TR TN TVe5 16 SSTRNN

"y
VIADY J6 GRIIINITEVED SRS S pue
weiyeetéersind w3 wmlwrygd srenieas of
‘44 3 weaywetdorigdengn
PES SUNGY 1% JO SV INQSIVeD
BATIRIRA pWe S280pead Lavnysd
10 9IR1ON0 A 1VREBN) SRTNINING ®f

TEIBAR] 4J PRALNNNS Jug
21q7rwolans (230 *ssinnsasé Jujanas

Y “09siInN) #10139) Je(TR sy Svsver of ¢

epInN0Id weyangred
Lq poadege Lyawynsiaaed sossr eacyw

¢ =}§9 5Tedwsd @ (> puv °4g (e)200

e 2des> Suppuere tpdydesryyd

i oIIYINORS @3 (7 “°338 viwesp

. Sulbnpiendn ‘35 nay pue 4R Je wrese
SRTRNILOP o) (v 100nbiuyrn) Pugserjwem
SITIIRION o LIPLINVIING MYD PIVRIWAC 9L °'p

* CORYAIOYRT) SI0ME JUPW Puv
2100104 tenrunIed (o INsesTesEY B2y,
105 OIS WUIIOCRq VO WEIWEIIBIITIY
wISIew) w3 W) (J4) Lrgaprdnpesd

] wagid jo speany ressesd srenieas of

1TBTRRTIIVED 1001wId RINT RIJGr €3 engioel s

LU N SR K I YL MU LT LY P

S10ILANSSY INVLIIOM!

WIAVIIIIAZE 20 DY

SUILYIIONT JUVI 134 TATLIICW

Aanams JATIVIIYN

-

_ poicdarg ang
T T e g0 e
4y oy XETYY

wonwes§ (931601
L ASEYS I150 1) Umny

TIAI) ¥ipOag Asvwjig 20N g 3Ny § 1IA004y

wnraw i

139WS



2239224 4y jo 12439 )
Suinactie] pesisd S1qtvotvel
v BINIIA EBYIeINICNT]
Jetaviedoad sy e
wes wi Jujiedndo oq und

« amyeivddy fedpydqewn 3eng

‘voyrtpved Tuiyion wy
d1es proiqy pariviIsul 0q
wey juredinds Suptdmes Jwqy

.ln-.“%d
TOTP1A05d 0] JUoFIowneVy

3904 swe 293
10797 19 esswyq [wwoeves ve Seytdwey ¢

‘Pweg3330 PIIDNTSS Snetawa @ Beijdweg 2

*giv ‘epodyvve jusaPyd
oered pur (rhvdosety> *Aatagionpesrd
Lvwyad *worivainesd aylty ‘sIvesand

wolino peatoentp ‘sanivisdee) ‘L1Iuiro

‘woqiey djuelio peatoserp puy o-JsS 1ed

“se320w sawIndyaawd papuedsns 04 ‘0w
‘Cun) o3MeTasne TV Jo Slusmasn. N g

R
R ELRCT]
—

r8330(c3d woturdmd vo Surnion

0395398308 4q wOTITmIOJOT
Jo swn jo rewmslpe (AoundV

+ 20T INY V0D

pUe OIIREAD JO FUOTIVIIIQNG

‘w3snford
vojwedwod 90 Juynion SIRYIUNEIE Wyl ©)

$ABAOIETP BOTIVMIOIUT BUI JO SDuvABAuc) ‘4

pay #q3 Jo Aajagadcndoad tedglotole
Qazn Ful{eRp SUOTINIITANG T 2weet IV °C

*supjreindod voryuetdoidyd jJo steavy 2
TIUSIVOD IWAPEING JO WTBAWT °T

"BADNY JO ZUOITIIGNAL Y
TEYsAd; wIpITINIDL

wonweidord @ Ruprwagpug Puipriy L
‘sieyvavsed 17dut

»q) Sujliva Jo I(NINS ¥ we ‘voyldNnpoad
uy seduwys syl Tugnoys sedyaaen °p

’

JuUSEIING uE Opwsid S2IWITpuy 03 sfujpess
1923801034 puv TEOpwWeyd ‘Y¥IYehug °Y

rueeagrand dey

ER{OIYIA TERQ B WO PRYIVRL

aq w9) Ivomssifie 2993

SPSABINIT AQ YD SLNPIYRE

Tutavisdo dIus SALIDRSIN
CHAIRCE 190D=0OTIINIW P IPYL °y

*AAee83DBN

33 17 uays peflipng ay) e

st 38410UY O1 WAIY BUC W03}
Sugsrajeuniy g pury BR3g ¢

*139(02d 3 JO wOPITTIIIY
w0)) PU1) BIqETOSERI
* WENITA PascyIInd Bq WD
wed enyraedde (3134t Tee
puc Yujidwes Jedosg °3

painz0id 24
WD PWYL PITORGIYP BIWNbIRY Y

KEY2 FUE]
¥ FARILIT JU] WO| I0RAREY

‘g IR )

Lo veTIIRIe B3 JO A1TAT2onpoad

teagfotozq W3 Furr(orIngd
sspasnold (Rindew Ul °y

*83330Fa0300379D (ediBotolq pue

1201989> wy weluwyd (eeosing °{

‘ORNTY 2SI ¥

ueNe) CIVP QIIA WOIVIS NIIW
W YIwp JO woRjaedwo) °y

‘Rt )0ad

19AWeTII04 § T921238A

38 WOTITRIINWO) A0
QIIA SRIVA OV Jo coeyiedwo) T

erusnyiadns puswep woldzo partoazve) °9
sBATYISEE BTN 043 OFTUINO

wWOIINIOT MeTiTIede wy sIusmRInSERY ‘¢

SERTITONENOD BY: JO VOTIVALNIGO T¥NNTA ‘%

‘wgwyd puoj eyl YIno1ys wojaegdep
IWETIINY JO IV 3§ By) NNy °(

*uo33INnpoad Tuging NWITIING pew
‘uafino *‘Aousiedsucas ‘93uRAINd
*dagugyey "asniesedmay sineesy °p

‘W weASY »g)
3© DOTINIINGD 10714 ‘PIUsERINAYIe
powteaqo Aysnotanid wiia e savdeod 1

TIUMNIAIEYIY [0 JO JvInaINTE N

1TInding 39 spnijulng S E L ]
"IN

"3 )9 STARYIEIP POTTOAIN0D syl EIYdTAp

A31a339npe3d Aawwriad 30 18ARY SUIWINING 9
‘woauetdorfyé snw(nuy

SPUWINEP PTIE Sy NOY DUILIDING ¢
“g3eunpoid KAwpuodes pue Ajcoed

20 220100239 A21Unemnd U3 LA "9
TENPIBNTE)

A3030tniea 343 JO ID8)J0 Y)Y M(wIINQ °C
runy3onposd

Lavwpid Pujaeynleol 1030w) ay) supmadleg T

coan3on130 2iudesfcapdy (p !saney puv wae
*93 Jo woyyueld )6 vo3aIjsodesd 33|5ads
(> tArrsgwagd awazadIrw (q 'A3tagidnposd
1921001074 (¢ 160 38ATY S{IN 84 JO mOLJ
~I0 POYSTUINEP PYI JO 2I8IJS SY) dulELA] ‘Y

1993AR13000 3597030 FINT YD TYA ©1 GA] 158140
ABpEOIq BUL TIN0D 40359% JC urikiig

SR ILLTSSY IAVIMMKG

WOSLAYILIINIA 40 SKVEM

SHOLVIIONT EVILINIA ATIALLD39C

AGV.SNS ALY

-—— © mm e s r—

phsvdeid g
Jupemnyg Tyt 19194

——— c T R

I— - - - = e e w T

¢ v 14 ma2g

33 g gt g0

MOADBIVY ¢ IVD I

Awvems N31530 121034

Pﬁ(B.ﬂﬁ!««ob»@ ,éi Jewen 4 #131L .:._,_..__

g G =i

TIGIT-Torere——%  °3Q

LILo 3




‘poysiad
I{GYUOREIS ¥ UGITA IWN 30}
3%¢1d wy 34 ued 39afoxd Yyl
105 paseydand gagrddns awyy

Set s Dy Quib shg & planies p of

‘2332349 33430 30 W3IDiMW
‘wdawd ‘ysgpacd yrn
Maniindkiod uy videogry jo
uir] v ndud xavovow jO sIVY
' ‘uoy)
~WaIpiaqiy 40) wIgIO[TV
. VIUv(i1 Jo suopacndod
JUBAIJIIP JO sIWIL

B ALATE]

VO Ivupiaqhiy up sa(vwm
59 vogrrodusd ‘Teagasne
‘progk ‘yInosd jo smaisay
- "y

RN T ‘;_-‘!. - v e

S

c1vnpusd IquISnLCw *epI9} P3|
ZOUOL JO JUMMIAITHYIV ‘T Supqurs 30 poavol)
‘PINP UOFITUIWIDY PRINPIYIS *wuogIvgndod Hugon owdisdks Bugposryg ™
Ag3udsead sy3 ased aqvw (1w Uy T0Y JO *s33ed puw
Jv3& | InOogqT 303 PRPUSINS IMUSSIUE DIV YIAGAE wpuod oy wypderra pyaqdly
2q ucd> 3d3efoad »q3 Iwyy g 3G AVIMIAINIHDY " Nugan sp7ogk pracadmy
COTint Sunasny S S0y Soteywie oy — e s = So—— cem meae [ it Ll ibind ]
_ p
|
!
[} €
8 £ 7Y 1 1
153 ([PI%XD Judsead 83} H
3¢ ujvwss [1IA BIWI§j 30 '
[ruciIru pur ‘fewoyles A T
he - 2 ———tem AT LSS TRIITY s )
‘120t woa3 voyivasdooy -2 4wy} ponse uouunq -
*¥313933 Luaload £q 30 P101L pamudsdul ‘7
PRIITABA {TIUN PRUTRIUTER ‘sonDe *wwotavindod ussovom
2§ ued ©vOTITRjPTIQAY J0) poxgm 03 yinoal Yugen @ofI1INposd saoadwy -
seyaeds »3wgadosdde aq3 3o Ul 20%3adne suoyl ‘s51o0de’
suge33e eand ATIPorIsuen  °p sgypedtrue (ed738gI9Is ‘1|~ ¢ d atew xomouoy 'y fse vopawnyprIqQhy InByYIY iy
onvrmyimmen s eooran 51 goen

apoliung gl B s aoqas oty Swtepdue ¢ @

oy (9 pe o~ uditidadhatbosnetedul Mase Saslus Rudendund ]
TR e eh oD Shw b .IF....J“_. AL LELTIWXINT Jwen & DU JAI) 9 BB v

Lol § PR P LT I BOPm

puendiany oag
—————— gy §, 1} Wty

o™ [ Jaaad |
oning o o Y

T Saeg s ~"widv({T TIWOUOAFO-UOTIINPOTT AT ~rme s = ¢ s

ot beve s TP INY
SMvwant N 40 §)) 1044

e e s -

uewsonsiwg ‘g ‘g cJoredpaedaul Tvdiduray

T -



39

*vo)Ie3]p1aqiy
sjusivd sw ¥ijio0)w °}

JO en3wiuol JueIdpsTp Juprew) 2

ceppaghy
e3durIsd VRSP WE

._e:u:wcu& £1) pum wrtew
Jv vorlavdoad ‘feajasne

‘prosh ‘qInual Yuyredg ‘i

“3531044
A1 JO Judw rummnd Nugnol g ‘oprayly
PN IYUIULLAS € UIYIEN viduigy 20 suujaIva93W}
axn 20y 130l up aq ued 320ioad Ivwue s JAuD-adL 30ua¥
1) 20} pasvyund sagrddus avyg srqyesod jo IVWpogmouwy vy
!I!'.mlnl cogirutery § Avnirg pus o) soiben | sememronmayion —anby
A1) 20} 3323w33 jo u.“..“.._.".:annwhw ¢ *ougdelyy pITEY-IaRsCW
‘ezomue} s J» vogdaodoad pesweasduy g
} 43S ‘wpuod yuty PIn3gnakgod
03 peurel MWporavug JugInqgilisgp : .
wos) spiopk peavadeq b3
108 IITALNY VUIRUIING JO #IUESRIY 2 “appaedy
"eIEP WOPITUFRIID ‘ wrderra Nuronsesd -
I03821< pundag vaesk 2.1 303 ._-suma.uo smuc-m- ¥ |
pPaPu2In® 8q wod 33sfoad 343 3o 1
Sonuny Bussenyte uhy LIS Py i) ph vpebem ——te_

‘daed 922V 9 Ivayls

‘Pt (Bl PR Ju g Puncrge
ousy w09 - G G ']

‘Wyaviyd

*daw> *pugdvila .

Yitn pPaRO0IT Twa3Isfs .
aan3ndigod wy pro3/

pue 21¥2 QIn0IP Juy 'y
vopimpoad A2) sy v

spriqiy-sprrrodel Soby——

*1en0g

(Yoot IvnIr 2N} puUv [FUOfITU
1 0330124003 pRuTeINNg

.ru!:: yugp Aq wpraqhy -
Jo asn jo aasliag

*3 synkree (e iv)ivey

K4
1

poige a3%aey jo

*uosIeSIPYIChy
ag2190desmany Ay

YUOTIIPYODI VNSNS ITP
aspun pn190)
13y peaoaduy _
17 vo3IINPoI4

voj 3onp0ad peswosduy .Jt

videgsy jo wogsanpoados
duj 11033v00 yinosy3 y9y)
219198 jo pragk ssessvuy

100 TMRueipd ¢ 000l Sup e
had PO SUPIIG) Byg P GG 0 enteiiee y

1ra—rghy poy go Secnvany

Agwreng Jie g veeve

sty o Burem 480 sty sutrathuds vy

Ul v NS DION (938 A 13014 9 UL

Wit L SURTY 15 § B

pomineg wag
S ee——— g § ) Py

(¥ A Ap g
Asadneg po o §

WG POVE S VNS
AQveent w00 133 OB

Waav ity Va6
wIVIN VOIPIY

:es03itg 309Au] tediouray

NIV D e st S0 SO IB
3reg yIcany TUTI(TT YSTEUST JO OOTYSAPIIY AT =9 v s

32383 EP IWNICAT

-48-



*3oufbdsé oy jo

ewasianeud Iuimoiie) pegacsd
J{ncvoses) ¢ WIgIIn N 1Oj
s3esd vy sq wed 33afesd 9IU3

103 pIseydand sagtddns 3oz |
. s Sudssal uiy Voofnitey

*pwotIvao] Ipydvalon:

SNOTINA wW0a) PRIINTLED SN0 wPidv Y,

‘93921 psdn

sfqu{svar A[1720] pue svywdew Fupaayyee

ey, 0v adge ety ottt onving

H’H»f

Bugon woININWIO) wpuw)
“Aro3Ivaroqey

o2 wp steaay Asgviive
ACRIP P P Fpuod vl
o0320és Iv0Ie ISP J@
jdutgg orem <~ (wagases
‘pretd ‘winwas jo BI9D}
10INIAGRVTOI IPPFIWIII0
w2rn sliwrwdns swe
MOZIIRLDL 205 Yo0d

‘wogIvesojus )& wOjITUININS]P
sop woivke JO oduntesg °f
*538) WOYIRVININD vsuesd
puoheq 91094 2~f 30) PIPUIINS
oq we> 3I0i0zd 993 ISHE i

oy ewegIvas (22332026

‘nan3gv? wypdeiy

30 Jvendetmeg °7

*panyiwd Pydeigy picw

{1V JO IBoMASINOY Y
ombat oo eproaine

T

of pwe wr023pOVIY IjINY
* 34423 wy

N 30} oePwIC) 9PIVY
*|oa3wRy

vepsagedod yinoayd
wopIndgdde (o3I awed
293 wpyrgk pracrdey

L

2t Custmgt® shy Outrabusthbny

.,

O 1 B Py P

=) 0 SEEED GHSPIR pru NP SbnPrY |
T

‘aywiad pyIsd vy
piatpvy Swymcs? 209)
4] 3oe39 peoag 329(23
“Owypes) jusescOfddng
. pou 3303513220)
wion (upve) eydegyr.

So0innd Sumacnghl ) Sy

*tonay

‘49930pa0Iq ponerdwy
je vrvseesg gt

*egdety2 podge

(P I9N2Te ponsidey
§9 werIONpord iy

70 wengonpasd piveruad
*SeuNe Jo ejIvATsEe
{easletaydsom yInesvs
sovsuraded TUVERY - 1
Ap vpdetyy erqeroNsIve
Jo preif ssessdwy

(reel 170I0IW] PUe (FWOTITE
17 vogieiedood peujeIeng | ‘wyshisue (EIIeTITIE |
) . Y S sB 8 GO
st pod Qg coged @) Sumelsinty ) o oud SSIBUEIAgby pun) g0 Seotasen ) CeN g Bag P S Sug b i
T 4 SN 00§ Shgut CITFIIT N A, 1SN P | e e A & Tieed ) W Y AT paoqvgyon
19y S.usﬁué%:qai — g e
S Pouinng S
teeo § A0 poes bervng TIIIN
L st | Joencng WD 03300

sieve °T °R-
e ‘W ‘%

18203093 090au] (vdpIvEsSy

-dQ -



PROJECT DESIGE  SULIARY

NIQIOO °

LOGICAL FRAMEWORK

Project Title: Intensive Pond Flgh Culture

Warrative summary

Program or sector jjoal

1. Identify the ecological processes occurrim; in intensive sea water fish ponds.

2. Develop a polyculture system of the follouins marine ortanisms: fish-
oysters - macroalgae - siiriwps.

3. Determination of optimal stocking density ior the asbeve  stem, of the
different organisms.

4. Uaximizing yields per unit area time & {nput (energy. food, labour).

5. Determination and description of the tmpace of water qualicy on growth
rates of the diffcrern. organisms in the s./stae.

6. Optimization of the eapincering aspects ol rhe fntegrated system: pond
construction materials, techulques of water clrculatfon, dimension of

ponds & seepage prevention.

OutEuts

1. Catalogue of the eculupical onrucesses 1. tac pon S o tacir ciiects on
tne fish-oyster-algae production of tlu- L ystwen.

2. liarine polyculture techniques which il - roduce iisa-ovster-umacroalgae &
shrimp at hiph food & enerev conversic.. it

3. Detailed farming tecinique which viti ol wresorintions such as
stocting demsities, Cooding roines, uiter < frcal .Livg. systen construction

etce.
~-50-



{n/
+ Series of ponds in which uxperinents will be run varying scucking densities,

feeding rates, water circulation, aeration rates, species cumposicion.

» Analytical laboratory wiich will hawlle a laree volume water, feeds,
gsediments and feces samples from ponds.

. Fleld sawples of physical paramcturs of system (Coaperature, Lignt, vind,

eveporation, water flow rates).

bjee:ivelx Verifiable Indicacors

agures of Goal Achievement:

-~ Production of specics in che polyculthrc systom:
a. Production of S. aurata (per ualc, arca @ 1 ime)
b. Production 2f oysters (" " ")
€. Production of Macenaleae (" " ")

d. Pioduction of Mugll cephadus ( ner unlt, uoeab )

e. Production of shrimps (per unit, Area u tiae).

Maintaining balance amongst the different componeats of system (spzcles &

processes).

Increasing tne biological efficicacy of the svscem - more nroduction for the

sane amount of food.

Freedom from diseases in the system: fish, oyster, shciap & algae.

Clean runoff water (free of organic loals :uul nutrient:).

Wew design for land based maviculturc: Integrat wl pomd {(Lizhi-~alpae-vyster—~

nacroalgae; shrimps).

nitude of Qutputs

Production output of systun per vear per lu . (1/10 hertare) @ fisi = ) ton,
)ysters - 2.5 Lons, macroaisae - 1 ten ?
ictainment of warket alze fn L4-16 meaties Tur (fei, <12 weatas for oysters.

-5]1-



Puolications describing t'w svaten Feom Lo tollovine  cheata: syston
ccology (algae, nutrient:, primary prodact icn), {Lsh (arving (density,
species composition, food couaversion coc{iictcutu. prouth rates), oyster
farming (as above), macroalpae (snecles sclection, arefers-d chiemical
duct lon, Rrowth rates, nutrieats upt ke, ¢ dturine cochnigues). fcononde
of tiic system (cost analysls of the JIlZcrcut commoncits of svsten).
Production of (If all pounds ulll be Lulli 1 pocwle 2 125:2) svstem on

anaual basis:

‘s

Sparus aurata - o tons )

Crassostrea gigas - h tou:

Ostrea edulils -~ 1 ton

ltacroalgae - 2 tons

Puduced cost of product lon dun to system inoravenest §s cxpected to be

10 per year for the first taree yuears.

lementation Tarpet

The results of the experlmental svsten widl sevve an the pulde lines for
the condtruction of Lac pilot farn. Fimal :ice ef “arn s nlauneu Co be

30 dunaps (S5 hectares).

c.rpet date schedule for lst stare of pilou farm (s o years after the

commencencent of uors In the eoxperimvntal sv.toem.

1S JUF VERIFICATIO:

since the work s caperimental, tae follovin: sciencific methedology
1il] be used:

iegular sawmpling; of:-

[. System watcr at the Jifferent stations toase, viters o micvoalgse)

[1. Pond sedinenia



ITI. Oyster fccal materinl
I¥v. Fish populations (for growth rates, Jlscascs, maturatiown)
V. Oyster population (as above plus quality inlex)
VI. Macroalgae (growti rates, hacrvesting rates, chemical preluction)
VII. Primary productivity in system.
b. Close follow up on economic parameters (cost of production: systen cost,

feed, water pumping,labour).

DPORTANIT ASSUMPTIONS

Assumptions for achicving voal tarpets:

L. That no disasters wouldoccur fn tiic area: naturai - lite (lnods, storms,
seismic activitias etc. or man made - wvars.
2. That cooperation witi local authorfities will by wmafar incd ac present level.
3. That international (Buropear) marlets for farncd ovpeniuns will be
wmalntained at orescut hicsh level.
o That the integrated system is the most sound one {or cidruring commercial
marinc organisms in descrt regions, and thiat tue 3quatvchaical (Lrom
/
agrotechnical) problems arc economically sovabic.

). That this project should and would be extouma-. [ar at least anocther 3 to 5

years after the present contract expires (Moce -boer 1032),

lssumptions for providin: iuputs:

. That the required cquipment can be pureaased, inat dle! aad operated uithin
a reasonable perfod followian tue projoct w et

« That preliminary study wili be teriinate! asowsd JTaierary 1901 and daca
7 ) ¥

will be wvsed for desipning rhe experimental posuls.
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PROJECT DESIGH SUMIARY - LOCTCAL FRA ‘LA

Name of Project - RUEPROVUCTION

Marrative summary

Program goals:

1. Prolong the Lrecdln; season of 5. aurata froiw lts O veeks naturil breeding

scason to 0 months.

a. 3y eavironmeatal maaipilition (puctuperiod toeperature)

b. By hormonal treatments (Gonardotronias, LV=-ili, Steroids)

asrat v snavaloe.

2. Developuent of uwew techaiques fov mavipalating .

tain goal is co achieve spontancous spavni-ye in captivicy of highly viable
cugs (nutricion, puatuperiod, Lemueratdar.:)

bigh qualicy cp-s.

a. Via hommonal creatment (Fonacotraains, "' -7 Steroja::)

h. Via envirommencal mavipulacioa (puwtacriod, temny)
c. Interaccion of a & b

9. The study of the woundal cvele of 5 il . epiaias populatious:
2. :lediterrancan nopulation

L. Gulf of Llat {Aqaba) population {n cantivity (Gcea-wvater ponds)

c. Gulf of LIt ponmulation ia capcivicr (Braceisa water poids)
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Qutputs

1. Proloungatioa of spawuing season of S. auraty rram H oULUeRs to5 months.

2. Spontancous spawniug of 4. aurata In cant ivity.

3. Improved tcchniques of {nduced apawalug ol 3. auraga be iiormonal treatments

(close to phystologzical lavels) & cuvirone:mial maslaalacion.

4. Development of the LE-R0 gectnioue o fiduc tng spavming of §. aurata.

5. Cudcrscandine of the :-aodal cvcle of luail copnalag. nasic Information

tovards artificial spawming of this gpeeien.

Lapucts

1. “sperimental set-un:

a. Photoperiod uviperiments
{ateraction of 2 paramctoees. Varving rep ines.
b. Tenmperature Ciperinenis

Speroidi.

Do Wl
A

2. Hlornonal treatments asiag ditferet avoas bt
3. Jbsurvatioas on ronalal acvelopment ol actl o) e e A= ditfereac

cavirvwaents. histolopical studics ob oo Cove lapacat.

Objectively verifiable tndicatots

ileasures of Gozl Acliicvenents

1. Spawvaing period duration: enoeastor of o [roe o s (startdng

January) to maxiuun aurt.on (naber ol mre s os)

2. Increasel aumber of S0 auratd spontumosa . et yranition from

- — emas——

incidental spentancous spatucrs to covl ralted or ranipulative spawvning

without horaonal treatnengs. Sulection fo;  wpoutan uus. Spavaers

3. lnduccment 0f sunaial maturatio DY ML ot BN Leatent.
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4. Reduced dosape of pounaduivopin for ovulation and spauning treatment

approacuifuy paysiolorical lovels.

S. Spawning as a result of cavirounental munivulation (photopeciod &

tenperature).

6. vescription of the ilugil coephalus poasda cvele (2 - 3 pepulatlons:

Red-Seva, Medlicrvancan, brackish water).

Magnitude of Nutputs

1. Improved techaiques of actif iclally spavaim. nacine {ishes (Sparus aurata).

2. Ixtenlins spauvning seasoa bhevond the aatural one (expected extension + six

montus).

3. Generation of hactaraaw! Lalormatfon ro contral reproductlon of Nugil

cephalus.
Tmplemencation Tarser (tynt . Guant iey)

1. Producing the information amd knowhov necdel for butldiae commeercial

natcieires for the marin- species, Sparus aurata § rugal cephalus.

2. Providing the infrasirncture for genctic sclection of tac above srecies.

ideans of Veriflcation

1. Obscrvation uf lumier spavning scason of Spacus anrat.t.
2. Practicing contvolled reproduction of S. aurata toroups hormonal treatments

(dCC, LI-R:, Steroids)) o cnvironment.al manipulacion (Lemperature, lipht).

3. Pubilcations Jtescribin: the 1ove researc: & Jdevalowment {acluding the

conadal cycle ot "*a3ii (ephalus.



Important Aosumgcions

1. Sparus aurata leuds ltsclf to tue pronosad rescarch and Jdevelopment effort.

2. Three populations of :lugil cephalus can he perfodically sampled (Red-Sea, M

Yediterranean & Brackish water powds).
3. The bagle research facilities in the maciculeure laboratory, 1.0.L.R.,
Flat, are souud to suuport tuc researca dua Jevelojment vork.

4. The scientific persomiel & toe sclentific [nlrastructure are capable and

guod eaough to carry out the DTOPUSCu WOT&.

Assumption; for achieving outputs

1. The past experience in I.0.L.LK. mariculture lasratur s, provides enough

{nformation on the sabjuct to hetieve tuat € we uncertihen in feasible tn be
aciicved.

2. That the duracion of t:is pariiculac wreieci wis aculcrar L2 acternined.

-

[t will take at lLeast } aors yedrs Lo achleve rvals described in Lt

Assunptions for providiug iaputs
1. Supplies and egquipment can hbe pUrChtses Jdeed utitlized withia g resoaably

short time followin: € i commensencnt ol Uite prcjec L.

2. Reyguired personnel can i Nirod upon COmNenc et oi tue vrofectc.



APPENDIX 3

FINANCIAL STATUS (AS OF 3/31/85, IN $ 000)

Phase 1 Phase IT

Years 1 & 2

Country Year 3
& Product Budget Unspent Budget Unspent Budget
EGYPT

Coastal

Management 342.95 31.6 268,0 149.7 12¢.0
Biological

Productivity 250,90 40,7 173.4 52.14 102.8
Tilapia 126.6 85.0 78.0 53.2 47.0
Fish Culture 154.0 15.9 one vyear

Nutrition 106.0 44.,¢ no cost

Keproduction 74,9 19.8 extension

Lake

Management 204.0 -C-

Project

Management

Alex., U. -0- -0- 5.2 5.2 2.5
IOF —0- (8106) 8.0 2.8 2.5
Totals 1,258.0 156.0 532.6 263,13 274.8



Appendix 3. (cont'd) Financial Status (in § 000)
Phase I Phase II

Years 1 & 2

Country Year 3
& Product Budget Unspent Budget Unspent Budget
ISRAEL

Coastal

Management 339.5 (3.8) 238.0 49.3 99.70

Biological

Producti7ity 224.8 4.3 131,06 59.6 91.0
Tilapia 137.3 (1.3) 80.8 23.4 51,8
Fish Culture 146.,7 (4.5) 36.8 2.8

Nutrition 128.6 (1.9 (Year 1 only)

Reproduction 134.9 (8.7)

Lake

Management 199.5 (1.0)

Project

Management -0- (65.6) 7.0 (4.0) 3.5
Totals  1,311.3  (81.7;  e03.6  131.0  245.3
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Apvendix 3. {conct'd) Financial Status in (8 000)

Phase I Phase I[I

Country Year 3
& Product Budget Jnspert Budget Unspent Budget
UOSOA'

Coastal

Management 327.0 -0- 157.4 131.6 56,4

Biological
Productivity

Bigelow 74.9 11.4 20,3
Texas AE&M 321.2 (°.8) 120.3 66 .6 62,4
Tilapia 143.3 -0- 57.6 25.9 34.0
Fish Culture 116.0 3.2 6C.4 1.5
(Year 1 only)
Nutrition 1¢6.8 -0~
Reproduction 59.1 2.6
Lake .
Management 149.0 11.1
Project
Management
NJMSC 334.0 11.1 178.5 37.8 84.7
Texas A&HM 112.,2 11.1 66,7 45.5 37.8

- . - b B A A . A R G A e EA M MR SR M M e MR am Al e G MR e W s e A Gn GE M Gn e R M R R M MR R A . . . A W ol . . A . -

Totals 1,668.6 29.2 715.8 320.2 295.6



APPENDIX 4

EGYPTIAN WEWSPAPER ARTICLE ON THE REFUSAL OF NORMALIZATION
FROM AL AHALY MARCH 26, 1985, PAGE 1.

Faculty Of Science, Alexandria University, refuses the
normalization,

Alexandria University refuses the normaliza.ion of reiations
with Israel, Faculty of Science University Council chaired by
the Dean Dr, Abdel Salam Shalaby decided not to renew the
project for managing lakes which is financed by the US AID. It
was found out that the project in its new phase represents in
reality mutual researches with Israel on Manzala and Tabareya
lakes,

Paculty of Science assured her refusal to any form of
normalization of relations with Israel. Rumor =says that the
Science Research Academy will establich the project.
Professors at the Paculty of Science ask *Will Dr. Mohamed
Kamel, Chairman of the Academy, allow this?2?"
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APPENDIX §

KEY INDIVIDUALS INTERVIEWED BY COOPERATIVE MARINE TECHHNOLOGY
PROGRAM PHASE I1 EVALUATION TEAM

Auburn, Alabama:

Dr. R. O'MNeil sSmitherman, PI, Monosex Tilapia sub-project,
Auburn University.

Dr. R.A. Dunham, PI, Monosex Tilapia sub-project, Auburn
University.

Washington, D.C.:

Dr. Gary Bittner, CUTP Phase II Project Manager, Near Eas«
Bureau, AID/W,

Fort Hancock, New Jersey:

Dr. Robert B. Abel, PI and President, NJMSC.
Mr. Robert Galloway, Assistant Treasurer, NJMSC,

USAID/Cairo:

Dr., Theresa A. Ware, Program Officer.
Mr. Abdel Z. Soliman, Contracting Accounting Manager.

US Embassy/Cairo:

Mr. Robert Carr, Counsellor for Scientific and Technical
Affairs, STA

Ms. Jean Pales, Science Officer, STA.
Cairo:
Dr. Richard Newberg, Senior Associate, RONCO.

Dr. Robert Lowe, Desigan Engineer, CCS, Scripps Institution of
Qceanography, La Jolla, California.

IOF, ASRT/Cairo:

Dr. Ahmed R. Bayoumi, Director,
Dr. Mounir M. 1Ishak, Director, Inland Water and PFish Culture

Division and PI, Culture and Nutrition of Commercially
Improrant Fishes (Phase-out) sub-project.

Y «<fhe I



Dr. Waheeb D. Labib, PI, Monosex Tilapia sub-project.
Dr. A. El-Rahman El-Bolock, Induced Breeding Section.
Mr. Ahmed 1. El-Ibyary, Director General of Legal Department.

IOF, ASRT/Lake Quarun Laboratory:

Dr. Hussein ¥. El-Sedfy.

Dr. Abdel Rahman M, Helmy.

ICP, MI/Alexandria:

Dr. Ahmed A. Khafagy, Director and PI, Coastal Management and
Shore Processes sub-project,

br. Alfy Morcos, Coastal Engineer.
Dr. Hany E.-Wany, Reseatch Associate.

IOF Hydrobiological Laboratory/Alexandria:

Dr. Naim M. bowidar, Professor, Oceanography Department,
University of Alexandria, Paculty of Science and PI, Biological
Productivity sub-project.

Dr. sSayed 2. El-sayed, Professor, Department of 6ceanography,
Texas A&M University.

pDr. Larry Webber, Research Associate, Dept. of Oceanography,
Texas A&M University

Cairo (Israeli/Egyptian meetings April 15-17, 1385):

pr. Colette Serrruya, Director General, IOLR,

Dr. Zeev Carmel, Senior Scientist, IOLR and PI, Coastal
Management and Shore Processes sub-project.

Dr. Abraham Golik, Senior Scientist, IOLR and PI, Coastal
Management and Shore Processes sub-project.

Dr. Gideon Hulata, Director, ARO, PI, Monosex Tilapia
sub-project.

Mr. Hillel Gordin, Senior Scientist and Head, NCM, IOLR; PI,
Cuiture and Nutrition of Commercially Important Pishes
(phase-out) sub-project.

Dr. George Wm. Kissil, Senior Scientist, NCM, IOLR and PI,
Culture and Nutrition of Commercially Important Fishes
(phase-out) sub-project.

o~



Dt. Paul Walline, Scientist and (acting)
Productivity sub-project.

0
-t

’ Biological

Haifa:

Ccommander {(Res.) Dan Adar, Deputy Director for Administration,
IOLR.

IOLR Kinneret Liminological Laboratory:

Dr. Moshe Gophen, Senior Scientist and Head of the Lapboratory.

pr. Gary L. Vinyard, Department of Biology, UYniversity of
Nevada.

ARO Fish and Aquaculture Research Station, Dor:

Dr, Giora W. Wohlfarth,

U. S. Embassy, Tel Aviv, Office of Science and Technology

Mr. Leroy C. Simpkinc, Science Attache,
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APPENDIX &
REFPERENCE LIST OF DOCUMENTS

Evaluation, Cooperative Marine Technology #?Program for the
Middle East. H. Pollack and C. 1Idyll. JSAID Contract tlo.
NEB~-0150-C-00-3015~00, March, 19813,

Second Annual Report, January 1 - December 31, 1983,
Cooperative Marine Technology Progrem for the iiddle East.
S. 2. Sayed, Editor. Texas A&M University, January, 19384.

Field Trip Reports, Cooperative Marine Technology Progranm
for the Middle East, R.B. Abel. New Jersey Marine Science
Consortium. January 17-24, April 1-14, 1984,

Planning Session Reports, Cooperative Marine Technology
Program for the Middle East. R. 8. Abel. New Jersey Marine
Sciences Consortium. Report of Sixth Session, August 4-8,
1983,

Coordination Meeting of AID Eastern Mediterranean Primary
Productivity Project., Anon. October 17, 1984,

Proposal for the Consortium of the Cooperative HMarine
Technoclogy Program for the Hiddle Bast {Phase 11).
S. Z. Sayed and R. B. Abel. Texas A&M Research Poundation
and New Jersey Marine Science Consortium, January, 1983,

Shore Protection Manual, Coastal Sngineering Research
Center, U.S. Army Corps of Bngineers, 4th Editicn, Vol. 1 &
2, 1984,

NMear East Bureau Evaluation Guidelines. United States
Agency for International Development, August 1984.

Biological Productivity of the Southeastern #editerranean,
Draft Report. January-December 1984, N.M. Dowidar. April,
1984.

Coastal Management and Shore Processess in th2 Southeastern
Mediterranean. Cooperative M¥Marine T=2chnology Program for
the Middle East. Abbreviated Report, January-December,
1984, Coastal Research Institute, Alezxandria, 1985.

Production of Monoser Tilapia, Cocperative Marine Technology

Program for the M-ddle East. Abbreviated Third Annual
Report. January-December, 1984, G. Hulata and G.
Wohlfarth. Agricultural Research Organization. Pish and

Aquaculture Research Station. Dor, March 1983,
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Directional Wave M4anagement at Haifa, Israel and Sediment
Transport Along the Hile Littoral Cell., 2. Catmel and
A. Golik. Coastal Engineering 9:21~-26, 1935,

Mid~term EBvaluation of Cooperative Azid Lands Agriculture
Reseach Progranm. USAID Contract dHo. PnC-1406-1-04-4087.

RONCO Consulting Corporation, Washington, D.C., September
1985,

Directional wave measurement of Haifa, Israeji, and sediment
transport alonqg the MNile Littorai cell and Characteristics
of storm waves off the Mediterranean ccast of Israel.

Z. Carmel, D. L. Inman and A. Golik. Coastal Engineering
9(1985):1-19; 21-36,



APPENDIX 7

ITINERARY OF COOPERATIVE MARINE TECHNOLOGY
PROGRAM PHASE II EVALUATION TEAM, APRIL 1985

Monday, April 1, Washington
Dr. Busch travels to Washington, D.C.

Yuesday, April 2, Washington - Red Bank
Dr., Recksiek travels to Washingaton, bD.C. Orientation at
RONCO Headquarters, Confer with Mr. Gary Bittner, Near EBast
Bureau, AID/W, followed by travel to Red Bank, New Jersey
lodgings.

Wednesday, April 3, Red Bank - New York

Confer with Dr. Abel and ¥Mr. Robert Galloway, NJMSC at Paort
Hancock Laboratory. Travel to dNew York for flight to Cairo.

Thursday, April 4, New York - Cairo
Enroute. BEacly evening arrival at Cairo. Meet with
Dr. Richard Newberg, RONCO.

Friday, April 5, Cairo

Iislamic Sabbath. Morning free. Study project-related
literature during afternoon.

Saturday, April 6, Cairo
Study project reports and make telephone contacts for Egypt
agenda,

Sunday, April 7, Cairo
Morning conferences with Mr. Robert Carr and Ms. Jean Pales,
STA, U.S. Embassy, Cairo, and Dr. Ahmed R. Bayoumi, IOPF,
ASRT. Afternoon conferences with Dr. Theresa A. Ware an Mr.
Abdel Z. Soliman, USAID, Cairo.

Monday, April 8, Alexandria
Travel to Alexandria. Morning conference with Coastal
Management and Shore Processes sub-project group: Dr. Ahmed
A. Khafagy, Dr. Alfy Morcos and Dr. Hany El-Wany. Afternoon
conference with Drs. Sayed 2. El-Sayed and ¥aim M. Dowidar,
Pi's, Bioclogical Productivity sub-project.

Tuesday, April 9, Alexandria - Cairo
Meet Dr. Dowidar, Dr. El sayed and Dr. Dowidar's graduate
students at the Hydrobiological Institute, IOF: discuss the
Biological Productivity sub-project. Late afternoon travel
to Cairo.



fednesday, April 10, Cairo

Meet in Dr. Bayoumi's office at I0F, ASRT for morning
meetings with PI's and associate investigators: Dr. Mounir
Ishak, PI, Culture and Nutrition of Commercially Important
Pishes (phase~out) sub-project with associate investigator,
Dr. A. R. El-Bolock; Dr. Wwaheeb D. Labib, PI, Monosex
Production of Tilapia sub-project. Afternoon work session
at lodgings.

Thursday, April 11, Cairo
Travel to El Barrage Aquaculture Laboratory with Dr. Ishak
for site visit, Discuss fish nutrition investigations with
Dr. 1Ishak's graduate student; review with Dr. Labib the
progress of monosex production of Tilapia subproject.,
Return to Cairo.

FfFriday, April 12, Cairo
Islamic Sabbath., Day free.

Saturday, April 13, Cairo
Travel with Dr. Ishak to Lake Quarun laboratory for site
visit; confer with Drs. Ishak and El-Bolock aiong with Drs.
Abdel Rahman #¥. Helmy and Dr. Hussein ¥, El-Sedfy and
graduate students regarding current work and respective
research interests,

Sunday, April 14, Cairo
Morning conference with ur. Ahmed El-Ibyary, Director
General of Legal Department, IOP, ASRT, on budget matters.
Afternoon, Dr. Busch visits USAID/Cairo Agricultural
Development Office; Dr. Recksiek visits Ms. Jean Pales, US
Embassy/Cairo.

Monday, April 15, Cairo

Egyptian "Spring Day" nholiday. Morning Work on report.
Afternoon meeting with Dr. Abel and Israeli PI's: Drs. Zeev
Carmel and Abraham Golik, IOLR, Coastal HManagement and Shore
Processes sub-project, Dr. Paul Walline, IOLR, Biological
Productivity sub-project, Mr. Hillel Gordin and Dr. George
Kissil, IOLR, Culture and Nutrition of Commercially
Important Fishes (phase-out) sub-project, dr. Gideon Hulata,
ARO, Monosex Tilapia sub-project.

Tuesday, April 16, Cairo

Attend morning Jjoint Israeli/Egyptian plenary session of
CMTP, Dr. Colette Serruya, IOLR, and Dr. Bayoumi, IOF, ASRT,
moderators. Afternoon Dr. Recksiek with Coastal Hanagement
and Shore Protection sub-project PI's and Dr. Robert Lowve,
CCs, for joint Egyptian/Israeli planning and work session;
Dr. Busch with Dr. Abel discussing Phase II budget matters
early afternoon and with Culture and Nutriticn of
Commercially Important Fishes (phase-out) sub-project joint
works session.



Wednesday, April 17, Cairo
Attend morning plenary session with bpDr. Serruya, IOLR,
moderator. Afternoon, Dr. Busch with Drs. Bayoumi and
BEl~-Ibyary, Dr. Recksiek drafting report text.

Thursday, April 18, Cairo - Haifa
Travel to Haifa and finalize agenda for Israel.

Friday, April 19, Haifa
Morning visit to IOLR at Tel-sShikmona, confer with Commander
(Res.) Dan Adar and tour laboratory facilities. Afternoon
site visit with Dr. Moshe Gophen to Kinneret Limnological
Laboratory, IOLR (Lake Kinneret):; meet Dr. Gary L. Vinyard,
University of Nevada. Return to Haifa.

Saturday, April 20, Haifa
Israeli Sabbath, Draft report text.

sunday, April 21, Haifa
Site visit to ARO Fish Aquaculture Research Station, Dor.
Confer with Dr. Gideon Hulata and Dr. Giora W. Wohlfarth on
progress of Monosex Tilapia sub-project. hAfternoon confer
with Drs. A. Golik and 2Z. Carmel, PI's, Coastal Management
and Shore Processes sub-project.

Monday, April 22 and Tuesday, April 23, Haifa
Dr. Recksiek joins Biological Productivity sub-project for
two-day cruise aboard R/Y Shikmona, in the company of Dr.
Paul Walline, Chief Scientist, Dr. Sayed 2'-Sayed, PI, and
Dr. Larry Webber, Research Associate (of Dr. El-Sayed). Dr.
Busch works on report text.

Wednesday, April 24, Haifa
Report writing.

Thursday, April 25, Haifa - Blat
Israeli Independence Day. Barly morning f£light to Elat.

Friday, April 26, Elat
Site visit to National Center for Mariculture, IOLR.

Saturday, April 27, Elat
Israeli Sabbath. Draft report text,

sunday, April 28, Elat - Tel-Aviv
Morning flight to Tel-Aviv. Continue report text drafting
during afternoon.

Monday, April 29, Tel-Aviv
BEdit draft report.

Tuesday, April 30, Tel-Aviv
Deliver report draft to Mr. Leroy C. Simpkins, Science
Attache, United States Embassy.



APPENDIX 8

SCOPE OF WORK

The Bngineer/International Relations Expert will be the Team
Leader and will evaluate the project's efforts in promoting
tegional cooperation. The Team Leader is responsible for
dividing the scope of work between the Marine Biologist and
himself or herself., The evaluation will determine the success
of the following points:

A. Regional Cooperation

1. Increases in cooperation between Egypt and Israel in
Marine Science and Technology.

2, Created <contacts and linkages between Egyptian and
Israeli scientists and institutions,

3. Developed principles, techniques, and precedents for
scientific and technical cooperation between Egypt and
Istael,

4, Demonstrated values of regional cooperation through
translation of research tesults into practical, useful
achievements which are widely understood in both
societies.

5. Ensurance that the research projects increasingly
become truly cooperative research activities.

B Coastal Management and Shore Processes in the Southeastern
Mediterranean

1. FPostered contacts and 1linkages between Egyptian and
Israeli scientists anrd institutions working in shore
processes,

2. Determined wave climate in the nearshore and defined
the 1longshore sediment transport potential. Applied
information ¢to identify areas of erosion/accretion
along beaches and near structures,

3. Measured the prevailing currents on the continental

shelf and determined their imp.~-tance as a driving
force for sediment transfer.
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Estimated local sediment transport rates on the basis
of recurtent beach profile surveys, especially in the
vicinity of man-made structures and along areas of
known erosion/accretion.

Studied the processes noWw modifying the continental
shelf and determined the sediment types and transport
paths over the shelf.

Estimated the reservoir and type of sand which |is
present on the beaches and undez the nearshor=2
adjacent water.

Defined the northern boundary of the Nile 1littoral

cell and the transport modes of sediment from the
systemn.

Analyzed the shore processes for planning and
engineering purposes at specific, critical sites ¢to
apply knowledge of shore processes and wave/current
budgets to engineering gquidelines and to the solution
of erosion and other coastal engineering problems.

Biological Productivity of the Southeastern Yediterrancan

in the Post Aswan High Dam Period

1.

Fostered contacts and linkages between EBgyotian and
Israeli scientists and institutions wWorkinmg on primary
productivity.

Examined the effect of the diminished outflow of the
Nile River on:

i. Biological productivity
ii. Nutrient chemistry
iii. Species composition of plankton of the sea lakes

Determined the factors regulating primary preductivity.

Determined the effect of the regulatory processes on
pelagic fisheries.

Determined the community structure of primary and
secondary producers. )

Determined how the Nile discharge stimulates
phytoplankton.

Determined the level of primary productivity aiven the
controlled discharge of the Nile.



8.

9.

Determined whether the diatom-sardine food c¢hain has
hbeen replaced by another food chain,.

Syathesized the collected data to outline a sound
basis for future Efishery policy and help determine
fature research goals for Egypt and Israel in
biological cceanography and fishery science,

Mornosex Production of Tilapia

fostered contacts and linkages between EZgyotian and
Israeli scientists and institutions wocrking in
aguaculture,

Continued research activities in the monosex
production of tilapia through hybridization, sex
reversal and separation of sexes.

Assessed growth rates of tilapia.
Produced all male Tilapia through hybridization

between T. niiotica and T. aurea and other species oOr
strains.

Produced all male Tilapia throuyh sex reversal using
methylestosterone.

Improved existing pelleted foods,

Developed polycultures of Tilapia with carp, mullet
and catfish.

Fish Culture (Phase-0Out)

1.

Postered contacts and 1linkages between Egyptian and

Iscraeli scientists and 1institutions working in fish
culture.

Phased out fish culture activities <carried out in
Phase I of the Cooperative Marine Technology Project.
Among the phase-out tasks to be carried out are:

a. Identified the ecological processes occuring in
sea ponds. )

b. Developed a polyculture of the gilthead seabreamnm
with oysters, sarimp and macroalgae.

c. Pinished determination of optimal stocking

densities for best food conversion efficiencies
for highest yield per average per year.



d. Determined impact of water quality on growtn.

e. Completed determinations cf optimal energy
orotein rations and essential fatty acids for
practical diets for gilthead bream.

£. Terminated vitamin needs assessments,

3, Review the <current status of this sub-activity and
compare it with the logical framework matrix.
Determine Wwhether AID should continue tEo 34PPCLE
researchh of this sub-activity and how long i% would
take to apply the research, Is the end of
sub-activity sgtatus well defined? Is the gilthead
bream a species of fish that is mutually beneficial to
all parties invelved?

Assess the progress of the project in relation to the
semi-annual reports, the logical framework matrix for each

sub-activity, the firnencial plan (obligations and
disbursements).

svaluation Methodology: The team will examine documentary

evidence, interview participants and observers in the
U.S., Egypt and Israel, and visit project sites to wverify
the evidence,



