The Technique Record of Repairing Penghu Stone Tidal Weirs
—based on Angnata village Penghu, Taiwan—
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ABSTRACT

Our project is based at the location “Xin Hu” in the Angnata village of Huxi township, Penghu. We invite the
professional team of stone tidal weirs masters to guide the repair so that our team can practice, learn, do depth
interviews, record audio dictations and systematically sort the sets of executable repair methods. Further, to develop the
model of experiencing the repairmen for the public. By the experiment, we look forward to achieving the purpose of
discussion of stone tidal weirs preservation, ecological preservation, and possibilities of the youth returning which leads
to the targets- inherit local experience and sustainable community development.
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1. INTRODUCTION

This study was conducted as part of the '106th-year College Student Rural Migration Second-Phase Action
Plan' , under the project titled 'Experience of Tidal Fishing Method and Stone Weir Restoration Project.' The
actual stone weir restoration activities took place in Hongluo Village, Huxi Township. The entire project was
carried out by the 'Isle.travel' team, with Professor Mingru Li, a stone weir scholar, serving as the project
advisor. Through Professor Li's recommendation, we collaborated with a master stone weir restorer from
Hongluo Village for this project. Each master weir restorer possesses unique professional skills, including the
handling and construction of heavy stones, with weights often reaching a hundred kilograms, as well as the
ability to withstand ocean currents and trap fish. These skills represent intangible cultural assets within the
context of this restoration technique and are one of the main research and documentation objectives of this
study.

Each stone weir is akin to a complex family ancestral home with multiple ownerships. In Penghu, a stone
weir is usually collectively owned by several families. In the early days, ownership of a stone weir could
even serve as a dowry for Penghu daughters, symbolizing a 'sea field.' Hence, the team encountered the first
challenge at the beginning of the project. The initially designated ‘Goa-kdng-khau Weir' in Hongluo faced
opposition due to safety concerns and continued usage by a family. However, the weir owners recognized
and approved of the team's intentions and offered an alternative option—the 'New Weir.' The '"New Weir' had
been forgotten for a century by the residents of Hongluo and was in a severely damaged condition. After
confirming with the Agriculture and Fisheries Bureau that there was no registered owner, the '"New Weir'
became the team's first target for restoration. Situated in the Hongluo , the 'New Weir' is close to the shore,
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making it an ideal demonstration site for the team's initial stone weir restoration and methodology
documentation.

2. LITERATURE REVIEW
2.1. Stone Weirs in Penghu

Penghu, an island environment surrounded by the sea, possesses abundant intertidal marine resources, which
have given rise to various unique local fishing methods. Among them, stone weirs are particularly
remarkable as fishing traps in the sea. For centuries, the ancestors of Penghu observed water currents,
constructed stone weirs, and utilized the ebb and flow patterns of the tides, combined with the distinctive
structures of stone walls, to gather scattered fish catches in one place for easier capture, thereby providing
sustenance for their families.

(1) Uniqueness and Importance of Stone Weirs

The primary materials used in Penghu's stone weirs are basalt and coral stone. Basalt, also known as black
stone, has angular shapes that allow for interlocking arrangements of each stone without the need for cement
or other artificial means of fixation. Furthermore, the porous nature and crevices of stone weirs provide
hiding places for fish fry, as well as support the growth of shellfish and algae, exemplifying ecological
sustainability. In different regions of Penghu, tidal basins, targeted fish species, and the utilization of local
materials have led to diverse methods of constructing stone weirs, making the underlying fishing culture and
values worthy of exploration, investigation, and preservation.

(2) Conservation Crisis Faced by Stone Weirs

Since the 1960s, with the rise of mechanized vessels and new fishing techniques, coupled with
environmental changes and the depletion of marine resources, traditional stone weir fishing methods, which
offer lower yields but are relatively environmentally friendly, have gradually become powerless. In recent
years, they have been rarely used and left unrepaired. Currently, only about 20% of stone weirs in Penghu are
still in use and possess complete fishing functionality, while most other stone weirs face the risk of collapse
or burial.

2.2 Challenges in Restoring Stone Weirs

Penghu's geographical environment is uniquely advantageous, with intertidal zones surrounding the islands.
This has led to the presence of stone weirs throughout Penghu's coastal villages. The construction techniques
of stone weirs were naturally acquired and passed down as essential skills by families who owned them in
earlier times. However, in the present era of change, stone weirs that no longer yield fish gradually lose
maintenance, rendering the subsequent generations unfamiliar with the techniques required to maintain them.
The dwindling knowledge of restoring stone weirs has become an increasingly vanishing experiential
wisdom, preserved only through oral accounts passed down by the elderly.

(1) Fading Techniques

The restoration techniques for stone weirs vary depending on factors such as the stone material, regional
environment, water flow changes, targeted fish species, and the work habits of the master craftsmen.
Currently, there are only around four organized stone weir restoration teams actively involved in Penghu,
based on the accounts of local elderly individuals. Among them, there are fewer than five master craftsmen
with specialized skills and leadership. In other words, when the older master craftsmen retire, there will
likely be a crisis in the continuity of restoration techniques within this generation, creating a gap in the
transmission of this knowledge related to marine culture.

(2) Exclusivity of Stone Weirs

The construction of stone weirs is time-consuming and labor-intensive, requiring the involvement of not just
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a few individuals. It often takes several years and requires the collective efforts of an entire family, village, or
even different clans. Consequently, the ownership of a stone weir is a complex matter. It is closely related to
the contributions of labor and resources from each family involved in its construction. The time and location
of its usage need to be discussed and coordinated among the weir owners. Outsiders or those not assigned to
a particular day are not permitted to use the stone weir, and unauthorized entry may lead to disputes. The
traditional system of weir ownership, deeply ingrained in the culture, has evolved into established customs.
Although it has diminished, it has not completely dissolved. Most stone weirs that still possess fishing
functionality have intricate ownership arrangements, making it difficult for outsiders to approach or access
them.

3. RESEARCH METHODS

This study utilized the opportunity provided by the '106th-year Rural Migration Second-Phase Action Plan'
of the Water Resources Agency to investigate and document the "Experience of Tidal Fishing Method and
Stone Weir Restoration." During the research process, collaboration was established with Master Hong
Zhenkun and his stone weir restoration team from Hongluo Village in Huxi Township, Penghu. The research
was conducted at the site of the "New Weir" in Hongluo Village, integrating traditional techniques with
innovative experiential program design. The goals of the research included local knowledge transfer and
community sustainable development, with the incorporation of an experiential operational model. Seven
rounds of experiential activities were organized from July to August of the 106th year to assess the impact
and benefits of the experimental operational model. The research project spanned from March of the 106th
year to October of the 107th year and consisted of two phases:

3.1 Participant Observation

The participant observation method involved the research team actively participating in the stone weir
restoration operations. By becoming members of the observed group, the team played the role of both
participant and observer. This method allowed for data collection through participation in group activities
and provided direct and authentic information due to the team being seen as part of the group and eliciting
natural responses from the observed group (Huang 2000). In this project, the team actively engaged in the
restoration of stone weirs and experienced a twenty-day restoration project alongside the master craftsmen.
The team both learned the techniques through participation and observed and recorded the process.

3.2 In-depth Interviewing

The in-depth interview method is a qualitative research approach that involves face-to-face interviews. It
emphasizes the collaborative construction of meaning between the interviewer and the interviewee to reveal
explanations or data related to a specific question. Generally, it can be categorized into structured,
unstructured, and semi-structured interviews (Guan 2010). This project utilized a semi-structured in-depth
interview approach. Prior to interviewing the master craftsmen, data was compiled, and a set of
predetermined questions was prepared to guide the craftsmen in providing more in-depth descriptions of
stone weir restoration techniques.

4. RESULTS

The stone weir that was restored in this project is located in Hongluo Village, Huxi Township, Penghu
County, known as the "New Weir." According to local residents' oral accounts, the stone weir had collapsed
over 40 to 50 years ago, with no identifiable weir owners or related historical records. Subsequently, through
site inspections with Master Hong Zhenkun and his stone weir restoration team from Hongluo Village, it was
found that the base stones of the stone weir were scattered but still showed signs of the original layout.
Master Hong Zhenkun determined that the stone weir could be restored and initiated the restoration work.

The restoration project lasted approximately three months and included the restoration of the weir structure,
the pool ,dike and the weir tail. Although the restoration was not yet complete, during the restoration process,
it was observed that each master craftsman had their own expertise and responsibilities in specific restoration
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areas and techniques. Therefore, the techniques, tools, target stones, and optimal tidal times for operation
were recorded and documented based on the craftsmen's oral memories, and a systematic compilation of
stone weir restoration techniques was created. This compilation became a concise and easily understandable
set of guidelines, incorporating easy-to-follow steps.

4.1 Stone Weir Restoration Technique Guidelines Database

Throughout this project, active participation in the stone weir restoration work was undertaken, employing
participant observation and in-depth interviews. The documentation focused on Master Hong Zhenkun and
his team from Hongluo Village, Penghu County, as the subjects of the record. However, the documentation
had to proceed in sync with the restoration work, and the current database represents only the initial stage of
the project. The guidelines are presented in a simple and understandable manner as an initial integration of
the information gathered. There are plans to continue the documentation and expand the results obtained in
the current stage in the future.
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Figure 1: Guidelines to stone weir restoration work.

In addition to serving as a reference for research on stone weir techniques, the guidelines can also provide a
basic understanding for individuals or participants who are interested in the topic of stone weirs but lack
prior knowledge. In the past, the lack of systematically organized samples often led to difficulties in
explanations provided by the master craftsmen and resulted in misconceptions. It also failed to demonstrate
the various variations and complexities of stone weir techniques. With the establishment of the guidelines
database, it can serve as a support tool for the development of subsequent experiential models, training
materials for stone weir restoration teams, and even promotional materials or cultural products. Through
these means, stone weir techniques can be promoted, and awareness on marine conservation and ecological
environment issues can be raised.

4.2 Experiential Model for Stone Weir Restoration

Under the existing fisheries management plans of the Agriculture and Fisheries Bureau, the operation of
stone weirs still requires the weir owners to submit applications every five years. As a result, stone weirs are
conceptually classified as private properties with exclusivity. Weir owners may have concerns about the
potential damage to the weirs and the depletion of fishery resources. This requires coordination and
communication with individual weir owners. In practical terms, it may be challenging to enter and
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experience the stone weir sites due to the presence of weir owners or restrictions on access. Taking all these
factors into consideration, this project prioritizes sustainable management. It first sought out stone weirs that
had long been in a state of disrepair and had no identifiable owners to assess their restoration feasibility.
Subsequently, restoration work was initiated. Once the restoration is completed, an application will be
submitted to the Agriculture and Fisheries Bureau to certify the restored stone weir as a registered fishery,
and it will be jointly owned and maintained by the community. If successful, this case can serve as a model
that other areas in Penghu can follow, creating a replicable pattern implemented in different regions. By
cultivating community talents through experiential programs and creating a mutually beneficial feedback
loop, the government should also take a supportive stance in encouraging the preservation of local culture by
providing relevant guidance and subsidies.

(1) Experiential Content

Figure 2: Experiential Learning for participants in the stone weirs restoration project.

The techniques for restoring stone weirs vary depending on the local conditions and the expertise
accumulated by the master craftsmen over the years. The techniques involve specific skills and challenges.
Therefore, in order to develop an experiential program, the initial focus is on areas with lower technical
requirements. In this project, the main experiential activities revolve around the techniques of "delivery",
"knotting" and "stuffing" as outlined in the methodology guidelines. "Delivery" and "knotting" both allow
participants to experience the difference in difficulty between ancient and modern methods of moving stones
and gain an understanding of the immense time and manpower required to construct a stone weir. "Filling"
primarily aims to familiarize participants with the internal and external structure of the stone weir and the
impact of ocean currents on the weir. Unlike the Double-Heart Stone Weir in Qimei, which mainly serves as
a tourist attraction, actively involving participants in the stone weir site allows them to directly experience
the function and composition of stone weirs and gain a deeper understanding and record of the restoration
techniques.



Figure 3: Experiential Models Designed for Different Types of Participants

5. CONCLUSION

The restoration of stone weirs is not solely about reviving their functional aspects but primarily aims to
preserve a cultural heritage that is on the verge of extinction and promote its significance. However, during
the two-month restoration period of this project, with the collective efforts of the master craftsmen, the
Isle.travel team, and the experiential participants, fishing yields gradually appeared from August Sth,
demonstrating the original fish aggregating function of the stone weir. In light of this, the project initiated the
development of a preliminary sustainable management model, allocating a portion of the fees collected from
the experiential activities as a sustainable fund for stone weir restoration. It is hoped that through this
process, the active involvement and attention of local residents can be successfully stimulated. Subsequently,
by utilizing the recorded data and systematically organizing and visualizing it through research methods, the
project contributes to the preservation of the historical and cultural significance of Penghu stone weirs. It
also facilitates coordination with weir owners and communities to establish a symbiotic model and provides
a reference for the restoration of other dilapidated stone weirs in different areas of Penghu. The restoration
and transformation project of stone weirs not only holds experimental significance in the development of
experiential tourism related to stone weir restoration, but also contributes to the win-win strategy of
enhancing the visibility of in-depth tourism in the Hongluo community.
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