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SUMMARY 

Central Taiwan is one of the important fish culture and agricultural centers on the Island. 
Several rivers flow from east to west entering the Taiwan Strait, supplying water for irrig街
tion of paddy fields and carrying nutrients to the coastal areas for the cultivation of clam 
and oyster (plates 1-4). As the result of recent rapid industrial development in Taiwan, the 
rivers and coastal areas su1fered great damage from industrial wastes. In order to know the 
water quality in central Taiwan today and its effect on fish, a comprehensive study was 
made with three objectives: 

(1) To understand the year round water quality in central Taiwan for fishery, agriculture 
and water pollution controI reference. 

(2) To study the effect of river water on freshwater fish and shellfish cultivated along 
the coast. 

(3) To find out the extent of heavy metaI pollution on river fish. 

The water quality of Central Taiwan rivers, such as the Ta-tu River, Yang-tz Brook, 
Yuan-lin drainage canal, Mai-hsu Brook and Cho-shui River, (Fig. 2-1), was investigated 
from July 1975 through May 1976. After 10 surveys, detai!ed data were obtained, as shown 
in Appendix 2-1 to 2-7. Based on these data, it was found that the original river water 
quality in central Taiwan was quite simí1ar to that in the other parts of the world except 
for higher concentrations of Mg and S04. However, most of the rivers were heavily polluted 
in mid and down stream. 

Just as in southwest Taiwan, the rivers in central Taiwan are ful1 in the rainy season, 
May to October (plates 7 and 8), and short of water in the dry season, November to April 
(plates 5 and 6), as shown in Figs. 2一2 and 2-3. In both the rainy and dry seasons, the 
Ta-tu River has been heavily polluted by industrial wastes and city :sewage from Cαha時hl加lU

and Taichung, more severe in the dry season. No fish is found down from St. T2 of the 
Ta-tu River the year round near the outlet of Taiwan Chemica1 Fiber Co. Water sampled 
from this station always had chemical oxygen demand higher than 1,000 ppm, pH of 3, 
besides other acute toxic substances (Table 2-4). The Yang-tz Brook and Yuanlin drainage 
canal were originally buìlt for irrigation, but have become the drainage ditch of vaiious 
plants, and the sewer of Changhua and YuanIin. In the dry season, the dissolved oxygen 
concentration in mid-stream (St. Y2, L2, L3) is as low as 0 to 2 ppm (Appendix 2-4(b)), 
containing acute toxic substances. 

In order to conserve water for irrigation, in the dry season many flood司gates have been 
built along the rivers (plate 9). Sand and stones were used to block river water for industrial 
use (plate 10). As a consequence, the industrial wastes discharged from plants settle on the 
rìver beds in the dry season. With the decrease of river water, concentrations of waste in­
creased more and more. Though fish survive in up midstream of the rivers in the rainy 
season (plates 11 and 12), theyιsuffer high mortality when the concentration of the wastes 
reaches a certain level in the dry season. On February 13一 14 ， 1976, large scale death of 
river fish occurred. 
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River pollution in central Taiwan is similar to that in central south Taiwan, i. e., in 
the rainy season, pollution is less, but in the dry season the rivers are heavily polluted, and 
industrial wastes sett1e on the beds. With the first heavy rainfall at the beginning of the 
rainy season, the pollutants concentrated on the river beds are flushed into the estuaries. 

In order to ascertain the effect of river water on coastal area and the shellfish cultured 
along the coast, water samples were collected along the central west coast of Taiwan from 
August 1975 through Feburary 1976 (Fig. 3-1). Four investigations, two in rainy season 
and two in dry season were made. It was found that the water quality along the coastal 
area could be divided into two types: 

(1) In the rainy season, most of the water of the Ta-tu River 宜ow northward. The 
salinity in station St. Sl was 25.5-30.4點 (Fig. 3-2), while south of the Ta-tu River, the 
salinity was 30.1-30.9協 (Fig. 3-3). The estuaries of Yang-tz Brook, Yuanlin drainage canal 
and Mai-hsu Brook, however, were influenced more intensively by river water, at salinities 
between 25.3-30.5%0 and 23.9-30.7佑， respectively. 

(2) In the dry season, the waters along the entire coast of central Taiwan had salinities 
over 30絡 (Figs. 3-4 and 3-5), indicating that there was little river water flowing into the 
coastal area. 

Except for the north estuary of Ta-tu River, the coast of central Taiwan was not heavily 
polluted in the rainy season. Coastal pollution in the dry season was even lighter than that 
in the rainy season. Only at the first heavy rain which brought the pollutants concentrated 
on the river beds to the estuaries, was the coastal area heavily polluted (Table 3-1). The 
mortality of clam cultured along the coast was counted before and after the first heavy 
rain. After statistical analysis, it was found that the mortality of c1am increased significantly 
after the 直rst heavy rain, and that there was no correlation between density of c1am and the 
mortality of shellfishes (Tables 3-2 to 3-5). 

Based on these data, the fo l1owing conc1usion is reached: river pollution in central 
Taiwan not only k il1ed the river fish, but also caused the shellfish cultured along the coast 
to suffer high mortality. 

As mentioned above, in some parts of the river fish still live, although they are of litt1e 
food value. These fishes are good indicators of the degree of heavy metal contamination of 
river water. Fishes and shel1fishes of 17 species from Ta-tu River were analyzed for con­
centrations of mercury, cadmium, copper, nickel, lead and zinc (Table 4-1). Because the 
mercury concentration in the shrimp and fishes caught down the T訟tu bridge was higher 
than those caught upstream, it is conc1uded that the river is polluted by mercury down the 
bridge (Table 4-2). Since the mercury content in the fìshes is not above the permitted 
levels set by many countries and people seldom catch fish from the river for food, there is 
no immediate hazard to health. However, measures must be taken before pol1ution becomes 
worse and widespread. 
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第一篇絡

Chapter 1 Introduction 

I 臺灣中部地區河川乏今昔

薑灣中部地區，包括臺中、彰化、雲林等地，是本省農業及養殖漁業中心之一。不論在農業，

或在養殖漁業，水質皆為一項非常重要的影響因素。臺灣的中部，有許多洞川，稍北的有夫安龍、

大甲溪、烏龍以追於較甫的濁水溪等。這些溪流皆由東往西流，而進入臺灣海峽。在臺寓中部，灌

溉農田之主要水源，係來自河水，所以自古以來，各地建有許多tJl\道，或水間，引取洞水以供灌溉

。歷史最悠久之彰化八堡叭，已右二百六十僻、年之歷史了。此等洞川，不但可供灌溉農田，且為焦

頭繁殖，生產之良好場所。河中盛產各種魚蝦仙，鄉民多捕以食用。河口附近的海岸，為平坦遼闊

的沙灘，因為有陸上河川帶來豐富的營養鹽頭，乃形成良好的只類養殖場所。漁民在此養殖牡蠣及

蜍蚓l等貝頭，收獲極盟。此等貝類養殖地區，久者已逾百年以上。

臺灣中部地區的洞川水源，不但孕育了農間稻作，而且使養殖漁業蓬勃發達，實乃此地區最寶

貴資源之→。但是，近年來由於工業發達，人口集中按市，這些河川的水質已經開始受到嚴重的破

壞，洞川的景觀也產生了鉅犬的改變。

彰化縣最犬的農業灌溉:!f!l道之一，係員林大排水。該圳道起自員林，終於鹿港，全長 29 公里

，完工於民國四十六年。為了儲蓄水源，引水進入灌溉圳道，員林大排水在毒草化埔心鄉梧鳳村旁，

建有一水悶，名為j甫鹽埠制水間，這個水間上游有一柳溝橋，橋旁築有亭畫，榔絲低垂，景色優美

。兩岸堤上，種植著整齊的樹木，到了春天，野花遍閉，真是賞心悅目。彭化農田水利會工作站I'!ß

建於埔鹽制水間旁，在此工作站服務十多年的韻日老先生，描述民國 59 年以前該地之景況為 r

那時水間上方的士學中，魚兒可多極了，經常右近百左右的遊人，夾岸垂釣，洞中的草魚、鰱魚和鯉

魚都非常大。甚至還右觀光客慕名來遊呢! J 但是，從民國 61 年開始，垂釣的人不再來了，因為

所有魚見都已死去。在社天及冬天，水埠之上方至柳條溝附近，長滿了密密航腕的水蓮花，整個河

水變成黑色，再也沒有遊人來此遊玩。賴日老先生說 r以前還見附近的孩于常常到埠中划船、游

水 O 但是，如今不要說是划船，連靠近士學邊，都不能久停，因為水太臭了。孩子們連遊玩的地方都

沒有了，真是可憐! J 到了春天，路邊的花兒雖然照聞，但是曾經名盛一時的埔鹽埠卸已經變成寂

靜的水埠，毫無生氣。

現在臺筒中部的洞流，不但在中、上游的埠中找不到魚跡，迫下游靠近河口的地方也沒有魚蝦

的蹤影。為調查大肚溪中魚只類受重金屬污染情形，筆者等曾經試圖自大肚溪捕撈魚蝦。但是在彭

化中寮里以下河段，不管是用魚鉤垂釣，或是用漁網拖曳，整年都無法捕到魚。夫肚溪在中寮旦以

下，事實上已成為死河了。
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H 中部海岸地區養殖貝類之大量死亡

蓋筒中部地區f泉水古自海養殖事業極為重要地區。倒如在民國六卡三年，帶化縣沒:每主主殖之生

產數量為 9，340 公噸，佔該年全省總產量之 3 1. 8泊，生產值為新臺幣二億八千萬元，為全省之 33%

(2) 0 在中部地區的海岸，較淺的地方漁民係利用來養殖丈蛤 Meretrix lusoria 0 較深之沙灘，則用

以養殖牡蠣 Crassostr砌的as 。嘉義、雲林交界處因附近之海岸水較深，故養殖方式大多已用垂吊

式。彰化之海岸地區沙灘較淺，不適垂吊，故以平吊方式(水平式)養殖者居多。少數地區亦偶有

以插竹式養殖。除了大肚溪河口附近，因河水污濁，已無人養殖外，目前幾乎每一塊可利用的海灘

，都有人在養殖牡蠣或丈蛤 O

如同嘉義、雲林地區，臺筒中部地區之淺海養殖只額亦於近年發生大量死亡事件，據民間五十

九年，漁業局林茂春先生參加畫中梧悽漁民座談會，謂仰 r梧陸漁民養殖牡蠣、蛤蚓l工作已逾百

年，唯從未右遇毒斃情形。然近二、三年來，工業發達後，始漸有毒斃情事發生，而本年liin全面遭

闕，情況空前嚴重，以防坡堤外之幼蚵損害，約八成以上;防坡堤內老蚵，因較具抵抗力，仍損害三

、四成。按初步估計，僅臺中港區損失牡蠣約五百余頃，值新臺幣五百萬元;蚣蚓約二百公頃，值

新臺幣二百萬元。」叉稱 r本五十九年四月底，五月初間，漁民出海作業，於沿海一帶並未發現

紅潮現象，而倒見灰棕色略帶抽脂狀之污水彌漫蚵凹，往而所謂紅潮受害云云，未盛可靠，而工業

污水之為害反言之鑿鑿。」

彰化鹿港區漁會輔導組劉健元先生，對淺海養殖夙有研究，且有詳細記錄近三、四年來牡蠣、

文蛤養殖概況，據其個人觀察，記錄稱刊 r貝類死亡期間以春季及初夏為主。死亡時，情況為:

(1)小潮期。 (2)多以風靜浪平時 0(3)春季初降雨後，洞川水之排y]!l: 0 μ)河川之小魚先發生死亡。 (5)海

水濃度較淡 o J r只類發生死亡地熙.{rt有固定位置(靠近陸 t呵川排水地區)較易發生。」

綜合上述漁會及漁民觀察、記錄，臺中、彰化地區養殖貝額每年春季及初夏之大量死亡，似乎

皆由於「工業廢水」而起 O 在嘉義、雲林地區，淺海養殖只類之大量死亡，經費f;等之研先(5月，已

知係由河川污染而起 O 臺筒中部河川之水質，除中興犬學〈η以說劃污水下水道系統及設計污水處理

設備，及「以大肚溪入海口段做為污水放流承受水體之可行'l'tJ 而進行之「臺中港特定區工廠廢水

及河川污染調查」外，似乎並如此地區整年之水質資料 O 影化、畫中地區，以渴水能與雲林、嘉義

分界，鄭等在星林、嘉義研究所得「只類之死亡乃rh於工業廢水而來J 立結論，是否能完全適用於

彰化、臺中地區，尚缺科學之探討。

E 研究目的

綜合上述，臺閩中部地區河川，似乎已經受到非常嚴重的人為污染。為知此等河川立確實現況

，及其對魚只類之影響，乃擬定本研究計劃 O 其目的有三:

1.調查蓋灣中部地區河川之基本水質及其污染狀況，以為漁、農、及工業之參考，並為今後

防治之基本資料 O

2. 研討此等河水對淺海養殖只額之影響，以明臺中、彭化地位養殖只額死亡與河川水質污染

是否確實有關係。

3. 分析此等溪流中魚貝額之重金屬含量是否過量，以明水中重金屬污染之概況。

由前接三年(1974 年， 1975~1976 年)之調查與研究，筆者等已知室，筒中部河川之詳細水質

，其經主f.變化;並發現此等河川之水質污染為沿海養殖只類大量死亡之主要原因。此外，並得知大

肚溪已受汞之污染，其中之魚只聽含有較正常為多之末 O 以下誼詳細報告之 O
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第二篇 臺灣中部何川之水質及其對魚類之影響

Chapter 2. Water quality in rivers of central Taiwan 

and its effect on fish 

I 緒 -E 
Z司

臺筒中部地區之河川，雖然包括有:大甲漠、烏龍(下游為六肚溪)、洋厝溪、具林大排水、

麥寮濃及濁水龍等溪流;但是夫甲溪自達見水庫以下無犬型工廠立廢水排入~都市污水之涯流。目

前到水質仍未受到巖重污染之威脅仙。在六肚漢以j仁，臺中港附近大啡水溝之水質，已經中興大學

詳細調查仙，故本研究主要調查河川係大肚溪、洋厝溪、民林大排水、麥寮龍及海水誤。

H 實驗方法

一、採樣地點:

本研究之揖樣地熙如 Fig. 2-1 所示:

(1)六肚說:

大肚漠係指烏溪流域在大肚橋以下部份。烏溪流城發源自中央山脈合歡山西麓，其幹流蒞合了

1屆羅漠、夫里醬、早漠、我于海後，極大肚橋而流向臺灣海峽;烏溪流城在大肚橋以下，俗稱大肚

溪 O

如 Fig. 2-1 與 Fig. 2-4 所示，本實驗在大肚溪上共設六個採樣站，另外，亦由臺簡化學纖

維公司(畫化企司)綜合廢水啡水溝採接 o

T6 ，烏溪橋:本睬樣站為烏海幹流自山區進入盈地後之洞水'Jlli洞口約 32 公旦。

T5 ，大肚橋南岸:本站係踩大肚橋南岸支流之?可水。此訶水主要來自貓羅溪與烏溪幹流 O 有

部份河水被引入灌溉直Jj道「福馬拉IIJ 。此水因貓羅海之j匯入，水質已不如烏龍上游，因貓羅溪沿岸

有鄉鎮存在，接受不少家庭污水。

T4 ，大肚橋~t岸:本站係採大肚橋北岸支流之河水。此河水係來自六里漠、早溪、缸子漠。

沿岸有眾多士廠，將廢水排入河中，亦承受不少臺中市附近之家庭污水。在雨季期間，上述諸溪之

水直接流入此處;在乾季，則大部份河水被引入南岸流，供福馬對Jl灌溉用，故流入此處的河水極少

O 只有永聾原紙廠、王田毛紡廠、典最化工廠等廢水進入。

T3 ，上中寮里:本採樣無位於距臺ft去司拚水口上游約五百去尺。代表大肚溪河水自大肚橋

以下，流至該熙之水質。

T2 ，下中寮里:本採樣熙位於距臺化公司排水口下游約五百公尺。代表大肚溪河水受臺化廢

水影響後之水質。

Tl ，海埔村:離河口約二公里'是大肚盔、感潮水段河水。

TC ，畫化綜合廢水溝:本踩樣站係臺化公司，在中東里廢水i持表層之廢水。

(2)洋居海:

-6 一



持
/
'
，
­

吋/
ι

12ð 122 

2ζ 人~ ? 
浮于
句

毛子F ~ A了

Fíg. 2- 1. Map showing central coastal area of Taiwan. 
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