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LOI GIGI THIEU

BACH KHOA THUY SAN do nhiéu nha khoa hoc trong va ngoai nganh, nhiéu
nha qudn Iy va chuyén gia ldu ndm trong nganh thity san bién soan.

Sdch dugc bién soan theo ning van dé thuoc néi dung cua cdc linh vic lién quan
dén hoat déng ciia nganh thity san: Moi truong, Nguon loi, Khai thae, Nuéi trong,
Bdo quan, ché bién va nhiéu van dé vé Kinh 1€ xa hot nghé cd. B6 cuc sach thudn tién
cho viéc tra cin.

Sdch ddp img duoc phdn ndo nhu cdu tham khdo trong viéc nghién ciiu, giang
day, hoc tdp, 16 chitc sdn xudt, qudn Iy nha nudce vé thiy sdn cia déng ddo ban doc
va ctia nhilng ngudi quan tam dén su phdt trién nganh thity sdn Viét Nam.

Xin trén trong gidi thiéu BACH KHOA THUY SAN ciing ban doc!
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Nguyeén Cong Tan
Nguyén Phé Thu tieing Chinh phu



FOREWORD

The ENCYCLOPEDIA OF FISHERIES was written and compiled by fisheries
and non-fisheries scientists, senior managers and experis of the fisheries sector.

The ENCYCLOPEDIA OF FISHERIES presents fields and activities related to
the fisheries sector: fisheries environment, fisheries resources, fishing, aquaculture,
preservation and processing and socio-economic issues relative to fisheries. It is
edited and arranged by each field, this is easy to reference.

The ENCYCLOPEDIA OF FISHERIES should meet 1o the demand for references
in fisheries research, teaching and study, fisheries production and management of
readers and those who care about the development of Vietnam's fisheries sector.

/

__ﬂ-.-.__

Welcome to the ENCYCLOPEDIA OF FISHERIES!

Nguyen Cong Tan

Former Deputy Prime Minister



LGOI NOI PAU

d Viét Nam, nghé ca cé lich sit phat trién ldu déi trén pham vi ca nude. Tit ché
tie phat trong qud trinh kiém séng hang ngdy mo cua, bdt éc, theo nhip dé phat trién
kinh 1é xd hoi, nghé dong thuyén ra doi, tai boi 16i, tai chéo thuyén la co sd gan voi
nghé chai luci, nguoi Viét cé dai da nimg budc tién ddn ti viing nidc trong ndi dia dé
ra bién khoi.

Tuy vdy cho dén nhiing nam 50 ciia thé'ky 20, nghé cd Viét Nam vdn con ¢ trinh
do thé so lac hdu, chua tro thanh mot nganh san xudt ¢é vi tri tuong ximg voi diéu
kién 1w nhién va dap ving dugc doi hot phdt trién clia xd hoi.

Sau nam 1954, viéc khoi phuc kinh 1€’ va phat trién san xudt trd thanh mot rong
nhitng nhiém vu chi yéu cia mién Bdac Viét Nam viva duoc gidi phong, viéc san xudt
nghé cd trod thanh mot 1dt yéu khdach quan va mét doi hoi hét sice cdp thiét.

Nhitng ngay cudi thang 3 ddu thdng 4 nam 1959, tuy bdn nhiéu céng viéc cua
Ddng va Nha nudc, Chu tich Hé Chi Minh da vé tham lang cd va ngit ddn trén cdc
ddao Tudn Chdu, Cdt Ba... thudc tinh Qudng Ninh va thanh phé Hai Phong ngdy nay.
Tai ddy, Ngwoi dd ddn: “Bién bac cia ta do nhdn ddn ta lam chi”, Nguoi con cdn
ddn cdn bé vé viéc 16 chitc sdn xudt va chdam lo doi séng cua nhdn ddn ving bién.

Sau dé, su ra doi cia Téng cuc Thuy sdn vao ndm 1960 la mét méc quan trong
trong qud trinh phdt irién nganh thity sdn, nhdt la nhitng ndm ddu thdp nién 60 cua
thé ky trudc, tr dé da hinh thanh mot nganh kinh té ky thudt cua nuéce Viét Nam Ddn
chit Cong hoa.

Ciing trong thoi gian 1954 - 1975, nghé cd & mién Nam dan ddn dugc nyléng héa
vé luci soi va dong co héa vé sitc ddy cho thuyén ddanh cd bién, Nha Ngu nghiép
dugc thanh lap dé qudn 1y nghé ca.

Sau ngay mién Nam dugc hoan todn gidi phong, ddt nidc thong nhdt, nganh thity
sdn cd nide budc vao thoi ky khéi phuc va phdt trién moi.

Vi s thanh ldp Bé Hdi sdn vdo ndm 1976 va sau dé la Bo Thiy san vao ndm
1981, nganh thity sdn ngdy cang cé vai tré quan trong trong sdn xudt va dov song,
cung cdp nguén dam nr thuy hdi san cho nhu cau dinh duéng ciia nhan dan, nguyén
liéu cho céng nghiép ché bién va mot s6 nganh céng nghiép khdc, thitc dn cho chan
nuéi gia siic, gia cdm, cho nudi thity hai sdn va sdn phdm cho xudt khau, tang thém
viéc lam cho nguoi lao déng, gép phdn xod déi giam nghéo, tién 16i lam giau & néng
thén, mién bién, gép phdn bdo vé an ninh quéc phong trén bién.

Trong 20 ndam (1986 - 2005) ddt nwdc ddi méi, nganh thiy sdn cd sy 1ing tricong
lién tuc qua timg ndm, trong ky ké hoach 5 nam. Dén nam 2006 téng sdn luong thity
sdn dat 3.695.927 tdn, trong dé sdn hiong nudi trong thiy sdn dat 1.694.276 tdn, gid
tri kim ngach xudt khdu thity hdi san dat 3.310.032 triéu USD, thu hit lao déng
khodng 4 triéu nguoi véi sy thay dol rd rét vé co cdu lao dong. Nganh thity sdn dd ird
thanh mor nganh kinh 1€ céng - néng nghiép cé téc doé phdt trién cao, quy mé ngay
cang lén, gép phdn 6n dinh va phat trién dat nuéc.
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Dé dap vng phdn nao nhu cdu tham khdo trong viéc nghién citu, gidng day, hoc
tdp, 10 chitc sdn xudt va qudn Iy nha nuce vé thily sdn ciia dong ddo ban doc, BACH
KHOA THUY SAN ra dci véi su tham gia bién soan ciia nhiéu nha khoa hoc trong va
ngoai nganh, cua nhiéu nha quan ly va chuyén gia ldu ndm trong nganh.

Nhdn dip nay, Ban bién tdp xin chdn thanh cdm on su c¢ong tdc bién soan cua
cdc tdc gid, viéc doc va gép ¥ kién ldn cudi cia cdc nha khoa hoc va qudn 1y cho bdn
thdo, cdc co quan don vi dd@ cung cdp dnh va sie tai trg cua cdac co quan, don vi cho
viéc bién soan va an hanh BACH KHOA THUY SAN.

Ldn ddu ra mdt ban doc, chdc chdn khéng tranh khoi cé thiéu sét. Kinh mong
dwoc st gop y tan tinh cua quy vi déc gia dé sach hodan thién hon trong ldn xudt bdn
sau.

Trédn trong cam on!

TRUONG BAN BIEN TAP
TS. Nguyén Viét Thiang



PREFACE

The fisheries of Vietnam have a long-standing history of development, from the
sponlaneity in earning a living such as collecting crabs and shellfish, then together
with the socioeconomic development, boat building appeared,; swimming and rowing
skills were the basis of fishing. The ancient Vietnamese moved step by step from
inland waters to the sea.

However, up to the 1950s the fisheries of Vietnam had still been backward and
non-mechanical, not become a production industry corresponding to the national
natural condition and not met the demand of social development.

After 1954, economic recovery and production development became a key task of
the North Vietnam when it had just been liberated, the production of fisheries was
objectively indispensable and extremely urgent.

Despite having to deal with many affairs of the Party and Government, at the end
of March and early April of 1959, President Ho Chi Minh paid a visit to fish villages
and fisherfolk at Tuan Chau island (Quang Ninh) and Cat Ba island (Hai Phong),
where the President said to the people: “the “silvery sea” of Vietnam was owned
and mastered by the Vietnamese people”. The President also recommended
managerial officers to improve production and the people’s living conditions.

The foundation of the General Department of Fisheries in 1960 was an important
landmark in the development process of the fisheries sector, especially early 1960s,
thenceforth an economic-technical industry of the Democratic Republic of Vietnam
was established.

In the period of 1954 - 1975 in South Vietnam, netting was gradually nylonized
and fishing boats were motorized, and the Fisheries Bureau was founded for
management of fisheries.

After the complete liberation of South Vietnam, the country was reunified, the
fisheries sector of Vietnam started a new period of recovery and development.

It was marked by the establishment of Ministry of Marine Fisheries in 1976, and
reorganized and named Ministry of Fisheries in 1981. The fisheries sector plays an
increasingly important role in the fishery production and life, such as providing
protein sources from seafood for the people; supplying raw materials for the
processing industry and some other industries, fodder for cattle, poultry and
aquaculture, and products for export; creating jobs for labourers, contributing to
hunger elimination and poverty reduction, economic development in rural and
coastal areas; and helping to protect defense and national securiry ar sea.

During the past 20 years (1986 - 2005) of the renovation process, the fisheries
sector showed a continuous annual growth, in 5-year-plans. In 2006, the total
fisheries production was 3,695,927 metric tons (MT), of which 1,694,276 MT came
from aquaculture; the fisheries export value gained more than US$ 3 billion, and
about 4 million labourers were involved in the fisheries sector. The sector has
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become an agri-industrial economy with high rate of growth, increasing scale, thus
contributing to stabilization and development of the country.

In order to meet somewhat the demand for references in research, teaching and
study, fisheries production and management of readers, the ENCYCLOPEDIA OF

FISHERIES was written and complied by many internal and external sclentists,
managers and senior experis.

On this occasion, the Editorial Board would like to express sincere thanks to the
authors, scientists, managers and reviewers, and thank 1o the organizations

providing photos and sponsorship for publication of the ENCYCLOPEDIA.

As this is the edition, the ENCYCLOPEDIA may not be completely perfect. This,
we appreciate reader’s comments and feel back for the future editions.

Thank you !

EDITOR IN CHIEF
Dr. Nguyen Viet Thang



HUGNG DAN SU DUNG
SACH BACH KHOA THUY SAN

1. Cach bién soan

BACH If.HOA THUY SAN duoc bién soan theo néi dung cua ting linh vuc cé lién quan dén
hm}l déng cua nganh thiy san: méi trudng, ngudén loi, khai thic, nuéi tréng, bio quan va ché
bi€n, kinh t€ xa hoi nghé ca.

2. Noi dung

Bach khoa thiy san gém 6 phan:

Phén thir nhat: MOI TRUONG, gém méi trudng nghé c4 bién, méi trudng nghé ca thiy vue
ndi dia, va moi trudng véi su phit trién bén viing san xuat thily san.

Phan thir hai: NGUON LQI THUY SAN gém nguén lai thity san va nguén loi thity san noi
dia. Phan nguén loi thuy san gidi thiéu vé danh gid ngudn loi hai san, vé dic trung sinh vat hoc c4
bién Viét Nam, vé bdo tén bién, vé ngudn lgi c4 bién v6i 102 loai ca bién kinh t&, 8 loai rin bién,
vé cua bién va 12 loai tém bién, vé dong vat than mém bién Viét Nam véi 28 loai, vé ngudn loi
rudt khoang véi 4 loai, vé nguén loi ruoi bién, vé ngudn loi dong vat quy hiém véi 5 loai ria bién
Viét Nam, vé ngudn 1gi ¢o bién véi 15 loai co bién Viét Nam, vé nguén loi rong bién véi rong
cdu va rong sun. Trong phan nguén loi thiy san ndi dia gidi thiéu vé ngudn lgi thuy san trén song
hé, bdo vé va phat trién ngudn loi thiy san noi dia.

Phan thit ba: KHAI THAC THUY SAN c6 cdc noi dung khai thac thuong mai va danh c4
giai tri, khai thic bén vimg, ngudn lgi hai san va ngu truong khai thic & viing bién Viét Nam,
nghé ddnh c4 bién, thanh phén cdu tao ngu cu, ngu cu khai thic véi 11 loai ngu cu truyén théng,
ky thuat khai thac hai san bang ludi kéo, bang ludi vay, bang ludi ré, bang nghé cau, bang ludi
rung, bing ludi dang, bang biy, bang su két hop dnh sdng, khai thic c4 & hé chifa bing phwong
phap lién hop, 10 loai ngu cu va phuong phap khai thic bi cdm sir dung, tau thuyén khai thic
thay san, an toan trong khai thac thiy san, tham do tim ki€ém dan cd, mdy do sau, do ca, may
dinh vi, mot s& thiét bi co khi dung trong khai thac thay san.

Phan thir tu: NUOI TRONG THUY SAN gém céc ndi dung: mot s6 vin dé chung: nuéi
trong mot s6 doi tugng thiy san c6 gia tri kinh t€ véi 22 d6i tuong nudi trong nudc ngot va 23 déi
tuong hai san; bénh cia dong vat thiy san v6i 4 nhém tic nhan gay bénh da gap ¢ Viét Nam: ky
sinh tring, virus va vi khudn, ndm, dinh dudng va méi trudng; vdi nhimg bénh & dong vat thiy
san da gip & Viét Nam gém 20 bénh ky sinh trung, 12 bénh do virus, 12 bénh do vi khuin, 3
bénh do ndm va 3 bénh do dinh dudng va moi trudng; phuong phdp phong bénh cho dong vat
thuy san.

Phin thit nam: BAO QUAN VA CHE BIEN THUY SAN gém 2 phén: bio quin, ché bién
thiy san.
Trong phdn bio quéan néu 1én 3 nguyén tac va 2 phuong phap: thi céng truyén théng va hién dai.

Trong phan ché bién, néu lén: nguyén 1y va phuong phdp ch€ bién; ché bién thiy san kho,
nuéc mam, san phdm lén men, tom chua, sita mudi phén, san phdm hun khéi, d6 hop thiy san va
cha cd rdn, c4 phi lé, surimi va sin phim mé phong, san phdm du nhédp (sashimi, muc nang
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sashimi), bot ¢4, cdc ché phdm tir phé liéu thly san (kitin - kitozan, chiét tich astuxanthin, ché
phdm enzim tir noi tang ca, ché bién vay c4, ddu cd y hoc), cdc sin phdm tir rong kho (quy trinh
san xuat, agar-agar, carrageenan, alginat, manitol, ché€ phdm i6t tir rong bién, bot rong bién, ché
bién thach agar tir rong do), thuy san déng nhanh, déng banh, déng roi (ky thuat lam lanh dong
thiy san, cac san phdm dong lanh nhanh), thiy san tuoi séng (van chuyén cad bing dudng thuy,
bang dutng bo, van chuyén cé tuoi), tiéu chudn chat lugng va an toan vé sinh thuc phdm thiy san
(HACCP, GMP, SSOP), tiéu chuidn vé diéu kién an toan vé sinh co s& ché bién thly san, may va
thi€t bi trong ché bién thay san, danh muc thiét bi co ban trong xi nghiép ché bién thuy san, phu
luc (cdch st dung cdc san phdm thily san, doc 16 cd néc).

Phin thi sau: KINH TE XA HOI NGHE CA

Phin nay dé cap dén céc noi dung sau: so luge lich sir phat trién nganh thiy sdn Viét Nam,
ao cd Bac Ho, 1& hoi trong nghé cd, Cong doan va Hoéi nghé nghiép nghé c4, Trung tdim Khuyén
ngu Quéc gia, Trung tim Tin hoc, Vién Kinh t€ va Quy hoach Thiy san, Vién Nghién ciu Hai
san, cdc Vién Nghién ctru Nuéi tréng Thiy san I, II va III, bao hiém bat budc d6i vdi thuyén vién
tau ddnh cd xa by, mot s6 khdi niém dung trong quan ly nghé cd, quy hoach téng thé nganh thily
san dén nam 2010, dao tao boi dudng nguodn nhén luc thuy sin, hoat déng khoa hoc cong nghé
trong nganh thiy san, Luat Thay san va qua trinh xay dung luat, Luat Thay san, vinh du va phan
thudng nha nudce cao quy, diéu ude qudc t&, hop tac quic 1€, mot s6 van dé nghé cd thé gidi, nghé
ca 15 qudc gia hang ddu thé€ gidi dén nam 2000, nghé cd ddo Dai Loan, nghé cd Morisos, nghé cd
thé gidgi nam 2004.

3. Cach tra ciru

Doc truéec muc luc.

Cén ci vao ndi dung di néu & muc 2, khi cén tra cu vdn dé ¢6 lién quan & phin nao thi tim
phan d6 & muc luc va tra citu ti€p dé tim van dé ¢6 lién quan cén tim.

Dudi day 1a mét so vi du:

Vi di 1 Mudn tim noi dung “Ap thap nhiét ddi va bo” thi tim Phén thit nhét “Moi truong”,
muc A “Maéi trudng nghé cd bién”, muc 3 “Ap thdp nhiét déi va bao”.

Vi du 2: Muén tim néi dung “Pic tnmg vé sinh vat hoc cd bién Viét Nam” thi tim Phén thit
hai “Nguon lgi thay san”, muc A “Ngudn loi hai san”, muc 5 “Dic trung vé sinh vat
hoc c4 bién Viét Nam”.

Vi du 3: Mu6n tim noi dung vé “Ci gid” (cd bién) thi tim Phén thi hai “Nguén loi thay san”,
muc A “M6i truong nghé cd bién”, muc 7 “Ngudn lgi cd bién”, xép theo vin
A.B.C..., tiéu muc 7.37. “C4 gid”.

Vi du 4: Mu6n tim noi dung “Ngu truong va bdi ca khai thac™ thi tim Phan thit ba “Khai thac
thuy san”, muc 3.2 “Céc ngu trudng va bii cd khai thic & vang bién Viét Nam”.

Vidu 5: Muon tim ndi dung “Céc ngu cu va phuong phap bi cdm sir dung” thi tim Phén tha
ba “Khai thac thiy san”, muc 17 “Céc ngu cu va phuong phédp khai thdc bi cdm st
dung”.

Vi du 6: Muén tim noi dung “Nuoi thiy san & bién” thi tim Phdn thi tr “Nuéi trong thiy
san”, muc A “Mot s6 van dé chung”, muc 20 “Nuéi thiy san & bién va nuoi thay
san bién khoi™.
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Vidu 7: Muén tim néi dung “Nuéi ba ba” thi tim Phén thit tu “Nu6i trong thuy san”, muc B
“Nudi tréng mot s6 déi tuong thiy san cé gia tri kinh €, muc [ “Nuéi thay san
nudc ngot”, x€p theo van A.B.C..., muc 1 “Ba ba".

Vidu 8: Muén tim n6i dung “Nu6i tém si” thi tim Phén thi tu “Nuéi tréng thiy san”, muc B
“Nudi trong mot sé d6i twgng thly san cé gia tri kinh t€”, muc IT “Nuéi trong mot
sO loai hai san”, x€p theo vin A.B.C..., muc 20 “Toém si”.

Vi dy 9: Muén tim néi dung “Nuéc mam™ thi tim Phan th& nam “Béo quan va ché bién thiy
san”, muc B “Ché bién thiy sdn”, muc 3 “Ché bién nudc mam”.

Vi du 10: Muén tim noi dung “Lé hoéi trong nghé c¢d” thi tim Phan thd sau “Kinh t& xa hoéi
trong nghé ca”, muc 3 “Lé& hoi trong nghé c4”.

Vidy 11: Muén tim noi dung “Luéat Thiay san” thi tim Phén tha sdu “Kinh t€ xa hoi nghé ca”,
muc 19 “Luat Thay san™.

Vi du 12: Muén tim vin dé “Co quan hop tdc phdt trién Nauy (NORAD)” thi tim Phin thi
sdu “Kinh t& xa hoi nghé ¢d”, muc 22 “Hop tac qudc t€”, mue 22.3 “Co quan hap
tac phat trién Nauy (NORAD)”.
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HOW TO USE
THE ENCYCLOPEDIA OF FISHERIES

1. Organizational structure of encyclopedia

The Encyclopedia of Fisheries has been set out according to each field related to fisheries:
fisheries environment, fisheries resources, fisheries exploitation, aquaculture, fisheries
preservation and processing, and fisheries socioeconomics.

2. Contents
The Encyclopedia of Fisheries comprises 6 sections:

Section I: Fisheries environment mentions the marine fisheries and inland fisheries
environment, and environment with the sustainable development of fisheries production.

Section I1: Fisheries resources consist of marine and inland fisheries resources. The marine
fisheries resources section introduces readers to the marine fisheries resources assessment,
specific biological characteristics of marine fish in Vietnam, marine conservation, marine fish
with 102 commercial fish species, 8 sea snake species, marine crabs and 12 marine shrimp
species, 28 mollusk species, 8 cephalopod species, 4 coelenterate species, ragworms, 5 sea turtle
species, 15 seagrass species, and seaweed (Gracilaria and Kappaphycus). The inland fisheries
resources part mentions the fisheries resources of nver and lake basin and the protection and
development of inland fisheries resources.

Section III: Fisheries exploitation involves commercial and recreational fishing;
sustainable fishing; marine fisheries resources and fishing grounds in Vietnam seawaters; fishing
gear and methods; structures of fishing gear; 11 types of traditional fishing gear; fishing
techniques: trawl] nets, surrounding nets, gill nets, hooks and lines, seine nets, set nets, traps, light
fishing, fishing in reservoirs....; 10 prohibited fishing gear and methods, fishing boats and
vessels, fishing safety, fish finding, sonar, positioner and some mechanical equipment in fishing.

Section IV: Aquaculture includes some common issues in aguaculture such as culture of
commercial species (22 freshwater species and 23 marine species); diseases of aquatic animals
with 4 groups of pathogens in Vietnam (parasites, viruses and bacteria, fungi), nutrition- and
environment-caused diseases (including 11 parasitic diseases, 12 viral diseases), 12 bacterial
diseases, 3 fungal diseases) and 3 nutrition- and environment-related diseases; and preventive
measures for aquatic animal diseases.

Section V: Fishery preservation and processing comprises 2 parts: Preservation and
Processing.

The first mentions three principles and two methods of processing: traditional and modemn.

The second shows principles and methods in processing; fishery processing: dried products,
fish sauce, fermented products, sour shrimp, alum salted jelly-fish, smoked products, canned
food and grilled chopped fish, fillet, surimi and imitation products, imported products (sashimi,
sashimi cuttlefish), fish meal, by-products made from fishery waste (kitin - kitosan, extraction
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and purification of Astuxanthin, enzyme byproducts made from fish viscera, fin fish processing,
fish oil products), dry seaweed-based products (production procedure, agar-agar, carrageenan,
alginate, manitol, iodine from seaweed, scaweed meal, agar-agar from red seaweed); QF (quyck
freezing), BF (block freezing) and IQF (individual quyck freezing) (techniques, and types of
products); live aquatic species (fish transportation by sea, by road, and live fish transportation);
seafood safety and quality (HACCP, GMP, SSOP, standards of seafood safety for fishery
processing units); processing machines and equipment; list of basic equipment in processing
enterprises and appendices (how to use fisheries products and puffer-fish toxins).

Section VI: Fisheries socioeconomics

This section presents a brief history of fisheries in Vietnam; Uncle Ho fish pond, fisheries
festivals; Fisheries Labor Union, Society and Association; National Fisheries Extension Center;
Fisheries Informatics Center; Institute of Fisheries Economics and Planning; Research Institute
for Marine Fisheries; Research Institute for Aquaculture No. I, II, and III; compulsory insurance
for crew of offshore fishing vessels; some concepts in fisheries management; overall plan for
development of fisheries sector towards 2010; fishing ports; training and enhancement of human
resources in fisheries sector; scientific and technological activities in the fisheries sector;
fisheries law and law making process; fisheries law; incentive for fisheries sector; international
treaty; international co-operation; some issues in world fisheries; 15 countries of leading fisheries

in the world by the year 2000; Taiwan fisheries; Mauritius fisheries and the world fisheries in
2004.

3. Direction of Use

See the table of contents.

Based on the contents mentioned above, readers can refer what they want in the page or
section as referred in the table of content.

Followings are some examples:

Example 1: To look for “Tropical low pressure and storms”, please see the section I
“Fisheries environment”, part A “Marine fisheries environment”, 3 “Tropical
low pressure and storms”.

Example 2: To look for “the specific biological characteristics of marine fish in Vietnam™,
see section II “Fisheries resources”, move to A. “Marne fisheries resources’,
then 5 “specific biological characteristics of marine fish in Vietnam”.

Example 3: To seek content of Cobia (marine fish), see section II “Fisheries resources”, part
A “Marine fisheries resources”, 7 “Marine fish', all entries are alphabetically
arranged, then move to 7.37. Cobia.

Example 4: To find content “Fishing grounds”, please see section III “Fisheries
exploitation”, 3.2 “Fishing grounds in Vietnam seawaters”.

Example 5: To seek “prohibited fishing gear and methods”, see section 1II “Fisheries
exploitation”, 17 “Prohibited fishing gear and methods™.

Example 6: To find “marine culture”, see section IV “Aquaculture”, A “Some common
issues in aquaculture” and move to 20 “Marine culture™.
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Example 7: To find information of “culture of Trionyx sinensis”, see section IV
“Aquaculture”, B “Culture of some commercial aquatic species”, [ “Fresh water
aquaculture”, following to alphabetical order of entries to move to 1 “Trionyx
sinensis”.

Example 8: To seek “Culture of tiger shrimp”, see section IV “Aquaculture”, B “Culture of
some commercial aquatic species”, II “Culture of some marine species”, then
move to 20 “Tiger shrimp”.

Example 9: To find information of “fish sauce”, see section V *“Fisheries preservation and
processing”, B “Fisheries processing”, then move to 3 “Processing of fish
sauce’.

Example 10: To seek content of “fisheries festivals”, see section VI “Fisherics
socioeconomics’, 3 “Fisheries festivals”.

Example 11: To find “Fisheries Law”, see section VI “Fisheries socioeconomics”, 19
“Fisheries Law”.

Example 12: To look for “Norwegian Agency for Development Cooperation (NORADj", see
section VI “Fisheries socioeconomics”, 22 “International co-operation”, move
to 22.3 “Norwegian Agency for Development Cooperation (NORAD)”.
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A. MOI TRUONG NGHE CA BIEN

1. S6ng bién

2. Gid

3. Ap thdp nhiét d&i va bao

4. Nhiét do nudc bién

5, Thuy triéu

6. Thuy triéu do

7. Déng chay bién

8. D6 mudi nudc bién

Q. O nhi&m mél trudng nghé cé va tac hai cua su 6 nhiém
10. Cac logi hinh & nhiém

11. Theo ddi mdi trudng nghé ca

12, XU ly nuéc dung cho nghé cé

13. Danh gid chat luong méi tfrudng nghé ca

14. H& théng quan trdc va cdnh bdo méi truang

B. MOI TRUONG NGHE CA THUY VUC NOI BIA

C. MOI QUAN HE GITA MOI TRUONG VI PHAT TRIEN BEN VNG SAN XUAT
THUY SAN

1. Gida méi trudng v&i khai thac thay sén

2, Gida mdi truong véi nudi tréng thuy san

3. Gita mdi trudng voi ché bién thuy sdn

4, Cac chinh sach ¢o lién quan dén quan ly moi trudng trong san xudt thdy san,
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PHAN THU NHAT: MOI TRUGNG

Phan tho nhiaT: MOl TRUONG

A. MOI TRUSNG NGHE CA BIEN

1. SONG BIEN
1.1. Khi niém

Séng bién la dao dong chia mat nuéic
bién, do nhiéu nguyén nhan khic nhau ma
mat bién khéng con & trong trang thai phing
lang nira khi dy ta goi 12 mat bién ndi séng.
Song la mét trong cac yéu té hai van quan
trong ¢6 lién quan dén thuc t&€ doéng tau
thuyén, thiét k& ciac cong trinh k¥ thuit trén
bién, hang hdi, dinh c4... Trong cic coéng
trinh nghién citu vé bién néi chung via nghién
ctu hai san ndi riéng, nghién citu séng bién
la mot trong nhing nodi dung thudng duge
quan tam.

1.2. Cac yéu to chinh cia song

C van 16¢ song

Yo |
A bude séng
——p
, : BPinh séng
I
e
) . i'" i Buimg Profin song
e AN A
& T A
i Chin séng

Cac yéu 16 chinh cda song

* Profin song: la dudng cong giao gira mat
bién ndi séng vA mat phang vudng goc vdi né
theo huéng truyén séng.

* Ngon séng: 1a phian nim cao hon mic
song trung binh.

* Pinh song: la diém cao nhét cia ngon
song.

* Bung séng: 1a phin nam thdp hon miic
song trung binh.

* Chén séng: 12 diém thap nhét cla séng.

* Do cao séng (h) 1a khoang cdch do bang
mét (m) theo chiéu thang dimg tit chan dén
dinh séng trén profin séng v& theo hudng
truyén séng.

* Do dai séng (A) la khoang cdch nam
ngang gifta cadc dinh cua hai ngon séng hoac
hai chan séng ké nhau trén profin séng vé theo
hudng truyén chinh.

* Do doc song (o) la ti s6 giira hai lan d6
cao song voi budc séng. Trong thuc t€, do doc
song trén moi diém cua profin séng duoc dac
trung bang dai luong 2h/3.

* Chu ky séng (t) 1a khoang thoi gian dé
hai dinh séng ké nhau di qua cling mét diém
c6 dinh trén mat bién.

» G A
* Toe do truyén song (toc do pha C =—)
re

1a t6c do dich chuyén cta dinh hoic chén
song theo hudng truyén séng, tinh bang m/s.
Khéi niém téc do séng chi ap dung déi voi
song tién.

Cdc dac trung cua yéu té song da dua ra ¢
trén tuong Ung vdi séng hai chiéu déu dan
dugc minh hoa & hinh v&. Séng gié thuc trén
bién la séng ba chiéu.

1.3. Phan loai song bién theo luc tic dong

_ Duya vao luc gay nén chuyén déong séng c6
thé phin chia séng trong dai duong (bién)
thanh nhimg loai sau:



Béch khoa Thuy san

* Séng gi6: xudt hién dudi tdc dung cua
gié va nam trong vung chiu tdc dong cua
trudmg gio. Loai song do gid gay ra nhung van
ton tai khi trudng gié nging tac déng goi la
song lung.

* S6ng thuy triéu: do luc hiit tudan hoan cua
mat trang va mat troi.

* Séng gi6 ap: lién quan vai do léch cuoa
mat dai duong khoi vi tri can bang dudi tic
dung ctia gi6 va dp sudl khi quyén.

* Song dia chan: do dgng dat, nui lira.

* Séng tau: do tau thuyén chuyén dong
gay ra.

1.4. Phan loai song theo hinh dang song

* Séng déu (D): dau hiéu dién hinh cla
song déu hai chiéu la su xudt hién 1o rang, céc
didu song dai, ludi song song song nhau, bi
phan cdch boi nhimg bung séng. Séng limg va
song gié phat trién manh la nhimg thi du vé
song déu.

* Séng khong déu (KD): dau song khong
déu (ba chiéu) khéng thanh ludi dai nhu &
trudng hop séng déu.

1.5. Cdp trang thai mat bién

La muc do xdo tron clia mat bién dudi tic
déng cua gidé dugc xac dinh theo thang do 9
cip (bang CAp trang thai mat bién).

1.6. Hudng truyén song

Xdc dinh theo la ban 8 huong chinh.
Huéng truvén séng cling nhu hudng gi6, bao
gio cing dugc xdc dinh theo hudng tu dau
truyén tdi.

Néu huéng trung binh cua tat ca cic song
c6 cac dac diém tuong tu nhiéu hoac it (chu
véu la do cao va chiéu dai cac séng) khéc biét
nhau 30" hoac hon so vdi hudng trung binh ctua
cac song c6 dang bé ngoii khac nhau (cha yéu
13 do cao va chi¢u dai); trong trudng hop nhu
vay cdn coi hai nhém séng thudc vé cac hé
thong séng khac han nhau (bang Hudng truyén
song theo la ban 8§ hudng).
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Cap trang thai mat bién

Cép trang théi D4u hiéu dé xdc dinh
mat bién cdp trang thdi mat bién
0 - Bién lang Mat nudc phang lang nhu guong.
1 - Bién ling hoi |Nu6c gon séng lan tan, cé nhimg
gon séng ngon nho.
Nhimg ngon séng nho bat ddu dé
2 - Bién yén xuéng cé bot trong (nhu thiy tinh)
chir khong trang.
e s Xudt hién nhimg séng vira, mét sd
g .:; Bica-ha séng c6 bot d6 xu6ng tao thanh bot
ng traing & mot déi chd (séng bac diu).
. Séng ¢6 hinh dang ré rét, song bac
4-Binddng | 45 nhin thdy & khip noi.
5 - Bién dong Xudt hién nhimg ngon séng cao, cic
hoit manh dinh séng bot tring choin nhimg
khodng rong. gié bat ddu théi tung
bot 1ir cdc ngon séng.
6 - Bién déng Ngon séng vach thanh nhimg ludi
manh séng dai, dang séng gid, gié théi
vao ngon song lam tung bot toa
thanh dai truom theo sudn song.
— . | Nhimg dai bot tréing dai bj gi6 théi tung
7 - Bién dong rat : ' & o R
tianli, 3508 5 bao phil sudn séng va & mot s8 noi hoa

14n vé&i nhau dén xuéng chin séng.

8 - Bién dong rat
manh, song rdl
to

Bot tring phi hét cdc sudn soéng dé
xubng thanh nhimg dai rong, lam cho
mat bién trds thanh tréing xod, chi mot
s6 noi (& viing chin séng) 1a c6 thé
nhin thdy nhimg khoing khéng phu
bot.

9 - Bién dong dir
dé1, soéng rat Ion
khac thudng.

Toan bo mat bién bi phi kin béi mot
I6p bot day. Khéng khi chita ddy bui
nudc va giot nudc, tim nhin xa bi
giam dén.

Hudng truyén song theo la ban 8 hudng

Soéng truyén | Kihiéu Géc trong g (do)
IGi tir huéng | quéc t& (T..........dén........)
Bic N 337,5-225
Poéng Bac NE 22,5-67,5
béng E 67,5-112,5
Pong Nam SE 112,5-157,5
| Nam S 157.5 - 202,5
Tay Nam SW 202,5-2475
Tay W 247,5-292,5
Tay Bac NW 292,5-3375
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1.7. Cép song

2. GIO

‘ Cép séng dggc danh gia theo dé cao song Gi6 1a su chuyén doéng ngang cua khong
16n nhat quan trac dugc.

Phan cip song theo do cao song

khi duoc dic trung boi hudng va van tdc trung
binh trong khoang thaoi gian do nhat dinh.

Gi6 & trén bién 12 mét trong nhimg yéu t6

Docaoséng | Cicdactnmg | khi tugng quan trong nhét. Gié tic dong nén
Cap | bacdiem (m) Wiong dog séng, dong chay gié va c6 dnh hudng nhiéu dén
séng | cuasong Tix pey | P0dai [Chuky| giao thong trén bién. Khi gié qui manh (gi6
(m) | (s) bdao) lam cho nhiéu tau thuyén khong dicu
o |Khenges| ) 4 > khién néi, c6 khi bi dam. O nhimng viing ven bd,
song gi6 gy ra hién tuogng nudc dang hay nudc rit.
[ Song nho 0 0,25 > 2,0 . T ;
: o Hudng gio va cac goc tuong ng
I Séng vira | 0,25 73 | 3-1%| 2<3
- " ; : Gidi han cdc goc
o | R og5 | 125 [15-25] 2-3 Hiing 216 Kihigw | g ing (do)
Bac N 348" 3/4 - 11" 3/4
IV | Sénglén | 1,25 | 200 |25-40| 4-5 Bic - Déng Bic NNE 11°1/4 - 33° 3/4
Sk ki Poéng Bac NE 33°3/4 - 56" 3/4
Y e h | 200 | 350 |40-75| 5-7 | [Dong-DongBac| ENE 56° 1/4 - 78° 3/4
: Béng E 78° 3/4 - 101" 1/4
- bong - Dong i o 0
VI |S6ng manh| 3,50 6,00 125 7-9 Nam ESE 1017 1/4 - 123" 3/4
; Péng Nam SE 123" 3/4 - 146° 1/4
v | XM 600 | 850 | 1227 | 9-11 | [Nam-PongNam| SSE | 146”14 168°3/4
i Nam 5 168" 3/4 - 1917 1/4
Séng rat 170 - Nam - Tay Nam SSW 1917 1/4 - 213° 3/4
AL manh Syl L 220 H=le Tay Nam SW 213" 3/4 - 236" 1/4
o [i] ]
Song:thanh Lén ' Tay - Tay Nam WSW 2360 1/4 - ESED 3/4
IX ichdc ta s i | heaw Lén Tay W 258" 3/4 - 281" 1/4
iatoin J 270 | hon 12 Tay - Tay Bac WNW 281" 1/4 - 303" 3/4
& Tay Bac NW 3037 3/4 - 326° 1/4
- £ (¥ o
ﬁgu}'én Yan "rl';""l Bac - Tay Bac NNW 326" 1/4 - 348" 3/4
Bang cap gio Bo - pho (Beaufort)
Téc da ' o e e : ,
Cﬂ? Thu%t an lua‘ngcduzmg Cic dac diém dé sir dung khi quan tric
Ia L] !
e = M/s Nt Trén boong tau ngoai bién khoi Ying ven b Trén dat lién
I I 0| IV A VI VII
0 | Langgié | 0-0.2 <]  |Mat bién phang lang nhu guong | Lang gi6 Eﬂi g1y khét 1en
Huéng gié duogc
R Pi hinh thanh ciac séng lan tan|Thuyén dinh cd|x4c dinh theo su
] 16 lg_an 0,3-1,5 -3 |nhu vdy cd, nhung khong cé cac | bat diu phuc ting |théi dat cha khdi,
Ao 14ng ngon séng ¢ bot. theo bdnh l4i. con phong tiéu |
chua di déng
Céc séng gon nho, con ngdn,|Gié théi cang|Cam thiy gié théi
Gio6 rat 6-3.3 4.6 nhung da ro rang hon, cdc ngon |budm, thuyén cé|lén mat, 14 cay
- nhe 1,6-3, : song c6 dang trong nhung khong | thé chay duge 1-2 |rung, phong tiéu
dé xubng. niit. dich chuyén.
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Bach khoa Thay san

(1iép theo)
> e i . .. |Cdc thuyén bat|Cac 14 va cdc canh
Gié khi S0ng mho, cac ngon song bat dau| 4, ol o n (nho khéng ngimg
3 34-54 7-10 | dd xudng, bot cé dang trong, cé ; o ic cor
nhe thé dai chd c6 séng bac ddu, | \Luyén dat 10 toc|lay dOng, cac ¢
g b : dé 3-4 nit. nhe duoc tung ra.
Khi gio thdiécﬁng p N
- ¥ =i e buém cé thé lam |Gié hét tung bui va
4 | Giénhe | 5579 | 11-16 :’;&‘;n’; ;fl“fé‘;gn“ﬂgagﬁﬂﬁ”“* than thuyén ddnh |gidy lén, cic canh
g xuy g b " |cd nghiéng hin vé |nho lay dong.
mot phia.
i ; .| Céc cly nho c6 14
Song wvira, dang séng dai hon 1o T}E:g&nb ﬂfﬂnguﬁi; bat didu lay dong,
5 | Gidvira | 8-10.7 | 17-21 |rét, xudt hién nhiéu séng bac ddu (gcuﬁ.n bét oy | trén mét nudc hinh
(c6 thé cé bui nudc) ¢ *" | thanh cdc séng nho
phédn budm) c6 gon
Cic séng 16n bat ddu hinh thanh | Thuyén ddnh cd| ... . . fia
nhimg ddu séng c6 bot traing md |dung buém kép ¢ Céc canh cay Ion
e, e : : . . |rung chuyén. Nghe
(316 hoi 10,8- rong ra moi phia (théng thudng | buém chinh 7 M
6 22-27 ; -(thdy téng rit o
manh 13,8 ¢6 bui nuéc). (buém long). Khi difiws BV dif
ddnh cé cn than | org, G4 CIEn
"~ | bdo. Kho mo 6.
trong.
Séng chéng chat 1én nhau, bot|Thuyén dinh cd|.. . ;
;| Giskha | 139- | g .. |tréng tircic ngon séng d6 xudng [dau lai & bén hay 13 B0 €ic SRy
manh 171 | © bét ddu bi théi thanh cdc vét doc|tim ché b6 neo &f . E AT
‘ theo huéng gié. ngoai bién. guoc glo.
172 fgg 981 sarty c.:;o 16;-3‘ gl;p PRI |y 3 cdc thuyén | Cdc canh cay gly,
8 |Giémanh| 575 | 34.4p |WSR CAc Ngon SONR bal d2U YOTA| 400k o4 phai vé|thudng khong thé
' 20,7 thanh bui nudc, bot bi théi thanh cing néir s i S
cdc dai ro rét doc theo hudng gid. & gar. Sl
Céc séng cao cédc dii bot ddy dic 5
— | huéng theo chiéu gié. Cic ngon Gy hu hong nhe
Gio rit 20.8- ; S : L nhi cua (lat cic
9 sieanh 24 4 41-47 |song bi d6 nhao, lat nhio va - NI
- * truon lén nhau, bui nude lam é.-p I,.% nha
glam tam nhin. cacngor lop ke,
Cidc séng rat cao kém theo cdc
ngon song dai nhod ra @ rén, bot ; ‘ = oo
hop thanh timg mang ln va bi i;pq;%nn;;dgtizig
Giokha | 245 gi6 théi thanh timg dai tring day p g1 rong
10| “4udei | 284 | 33 |dac doc theo hudng gi6, toan bd : dat lién. Cay c6i bi
mat bién nhu mau trang, su phd bat reé, nha cua bi
v cla séng trd nén manh va dir hu hai déng ke.
doi tdm nhin xa gidm.
Cic song cao khidc thuong (cdc
tau nhé va vira déi khi bi khuat
sau cdc séng), bién hoan toan bi R4t hiém quan tric
sz ool IR che phl b&i cdc méing bot tring thdy cip gié nay,
Il |G16dadt| ‘356 | 2963 |oyns nim doe theo hudng eid, kim theo sitc phd
cdc phia clha ngon song bi théi hoai lén.
thanh bot & khap noi, tim nhin xa
bi giam.
I Khong khi ddy bot nude va bui Rét hi€ém quan trac
|, |Giératdt| 32.7va | 64va |nusc. Bién hoan toan tring do thdy gi6 cip nay.
doi I6n hon | 16n hon | bul nudc bi tréi dat. Tam nhin xa kém theo sific phd
] bi giam nghiém trong. hoai lén.

Khi xdc dinh téc do gié thong thuong phai
chd ¥ cac yéu t6 nhu tinh ¥, su san bang va su
suy giam tac dung cua gié trén mat bién do mua

to va anh hudng cua cic dong chay mat manh (6i
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trang thdi mat bién. Dua vio
nhu céc 14 co va khéi cia éng khéi tau cling cé
the xdc dinh dugc téc d6 va huéng gi6 thuc.

mot sO dac diém

Nguyén Van Viéd
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3. AP THAP NHIRT DOI VA BAO
3.1. Pinh nghia va phan loai

Theo Atkinson: “Bio - 1a xody thuan quy
mo syndp khong ¢6 front (dai phan cach giira
hai khoi khi ¢6 tinh déng nhét vé cic trudmg
vat li nhu nhiét do va do 4m...) phat trién trén
mién bién nhiét déi hay can nhiét déi & miic
bat k¥ va c6 hoan Iuu x4c dinh”.

Béo la hé théng hoan luu cé dang gin tron
voi gradient khi dp ngang (su thay doi dp suat
theo phuong ngang) va tdc do gié rdt 16n (téc
do gi6 cuc dai & trung tdm bing va 16n hon
17,1m/s).

Bao duoc dat tén hay la ddnh s6 cho timng
nam. Tén Hy lap 1a “Typhoon”, tén A rap la
“Tufans”, tén Trung Quéc *“Taifung” gin
gidng cdc tir Hy lap va A rap; & Tay Thdi Binh
Duong va Bién Dong goi 1a Typhoons; mién
bién Caraip goi la Humricane; mién Uc chau
goi la Vilivili.

Theo toc do6 gi6é manh nhat & gin trung
tam, To chic Khi tugng Thé gigi quy dinh
phéan loai xody thuan nhiét déi thanh:

* Ap thap nhiét d6i (Tropical depression):
Xody thuédn nhiét d6i v6i hoan luu mat dat gidi
han mét hay mot s6 dudng dang ap khép kin va
toc d6 gi6 lon nhit ¢ vang trung tam tir 10,8-
17m/s (cdp 6 dén cdp 7).

* Bao nhiét dgi (Tropical storm): Bio véi
cic dudng dang 4p khép kin va toc do gié 16n
nhat & viing gin trung tam tir 17,1 - 24,4m/s
(cdp 8 dén cap 9).

* Bio manh (Severe Tropical Storm): Bio
véi téc do gi6é 16n nhdt ving gin trung tam ti
24.5-32,6m/s (cdp 10 dén cap 11).

* Bio rat manh (Typhoon/Hurricane): Bio
v4i téc do gié 1on nhit viing gin trung tam tir
32,7m/s tro lén (trén cdp 11).

3.2. Dac trung co ban cia bao
3.2.1. Hoan luu gio trong bao

Hoan luu tdng thap trong bdo chia lam 3
khu vue:

Khu vire ngoai: tir mién ria bao téi khu vuc
¢6 gid cuc dai, gid tang khi di vé phia tam bao.

Khu vuc gié cuc dai bao quanh mit bio
v@i chiéu rong khoang 10-20km (5-10 hai ly).
Chiéu rong khu vuc gié cuc dai lién quan quy
dinh dé rong khu vuc ¢6 thanh may déi luu
day cho mua l6n.

Khu mat bdo: Khu trung tdm bio dudng
kinh 30-50km. Trong mat bao toc do gié giam
manh, vé phia tdm bao gié cang yéu.

Hoan luu xody thuan cé thé chia thanh 3

s

16p:

Ldp duéi cing 0-3km 1a 16p dong di vao
co thanh phan hudng tam, I6p dong vao manh
nhat 1a & gdn mat dat 0-1km.

Lép giita khoang 3-7km, dong khi chu yéu
la thanh phan ti€p tuyén, thanh phan hudng
tim rat nho.

Lép dong di ra tir 7,6km dén dinh cha
bdo, cuc dai dong di ra cé thanh phéan ti tam
ra ngoai cua bao chin muéi & gin do cao
12km.

Céc chuyén dong xody vao tam manh &
mat dit va xody tUr tAm manh & trén cao ¢6 thé
thdy rd trén truong dudng dong cla bio Donna
nhu hinh 1.
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Hinh 1. Hoan luu phén dudi tang doi luu (A), phén trén tdng doi luu (B) trong con bao Donna ngay 10/12/1960.
Puong dong (dudng lién) va dudng ddng téc (dudng dut)

3.2.2. Truong nhiét mat dat s€ ngung lai, khong khi 16p dudi sat

Bio manh ¢S 18i néne done khi néng bé dat bi lanh doan nhiét do bdc 1én cao va dian no
_bao manh co 101 nong dong K1 nong bOC v 45 mar dat lanh lam lanh di. Su lanh di cia
lén cao, dong khi xung quanh lanh ha xuodng 16p khong khi st dat 1A nguyén nhan 1am gidm

thap. Hoan luu nay chuyén nang luong nhiét 2\ \as “dana thang cudng biic cha khong khi
ngung ket thanh the nang va tir the nang thanh o> & B ngg ok G

dong nang. Ngudn nang luong ban dau tir viéc
giai phong nang luong do ngung két hoi nudc.  3.2.3. Hé thong mdy

Nguon nhiét chinh [a mat bién mién nhiét déi ., e e .

vdi nhiét do rit cao trong khu vuc hinh thanh Cﬂu“tl'l.l_c Cl.]u o fua; hé Ihﬁ“gu. mﬁ}: la,,majlf
bao. Khi bdo di chuyén khoi ngudén nhiét cia dm, lu}l dE}f Hidy mvd oo dﬁ%g X0al ron oc Ve
n6, hay di vao mién vi do trung binh cé nhiét pi_'ua tam ha:::. TIEE h'f.'h 2 la anh TP‘?‘Y chup bio
do thip hon, hay di vio dat lién dong nhiet ¢ Zita o Tay Bac Thai Binh Duong ngay 4/8/1997.

Hinh 2. Di may trong bdo giai doan trude bao (a) giai doan bao (b) va giai doan bao manh (typhoon) (c) voi dai may
xung quanh b&o, mat bao thé hién ro trén anh thi phd. Mat bao rd nét hinh trai xac dinh rd vi tri tAm bao
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3.3. Cac giai doan phét trién cia bao

Trung binh bao kéo dai khoang 7-8 ngay
dém tinh tir thoi di€ém phat sinh, phat trién cho
dén khi di vao bd hoic tan ra trén bién. Tuy
nhién c6 moét s6 bao chi kéo dai vai gio, va
ciing c6 nhimg béo ton tai trén 15 ngly hoic
14u hon nita. Theo Riehl (1979) cé thé chia qua
trinh hinh thanh va phdt trién cta béo thanh 4
gial doan nhu & hinh 3.

3.3.1. Giai doan hinh thanh

Biao xuat hién tir mot nhiéu dong cé san
trong truong duong dong nhiét déi, phén lén
(khoang 80% truong hgp) bao hinh thanh lién
quan vai dai hoi tu nhiét déi.

3.3.2. Giai doan tre

Khéng phai tat ca cac con bio dat téc do
gi6 cdp bAo trong giai doan hinh thanh déu
phit trién thanh bdo, nhiéu xody thuan tan di
sau 24h. Mot s6 khdac di chuyén trén mot
khoang cach 16n nhur ap thip nhiét d6i. Néu c6
su tang cuong thi khi 4p thap nhit giam nhanh
xudng dudi 1000mb. Gié cudng d6 bao hinh
thanh mot dai bao quanh trung tam xoay.

3.3.3. Giai doan chin muéi

Pic diém giai doan nay la khi 4p & tim
khong giam ti€p va téc dd gid cuc dai nglng
ting lén. Néu trong giai doan tré, pham vi gié
manh, sirc bdo chi giéi han trong pham vi ban
kinh 30-50km thi trong giai doan nay c6 thé ma
rong trén 300km. Khu vic thoi tiét x4u nam &
phia phai so véi hudng dich chuyén cia bio.

3.3.4. Giai doan tan ra

Khi bio di chuyén vao dit lién do diéu
kién dia hinh, luc ma sdt tang lén va nhat la
kha nang cung cdp d4m cho bdo bi mat di nén
kich thudc clia bao giam di rat nhanh. Sau mot
thoi gian ngin (khoang tir 1-2 ngay) thi béo tan
rd hoan toan, doi khi c6 thé tén tai dudi dang
mot dp thdp nhiét d6i va gay mua I6n trén mot
pham vi rong lon.

3.4. Piéu kién hinh thanh bao

Palmen (1956) dua ra 3 di€u kién co ban
cho su hinh thanh bao:

Khu vuc dai duong cé dién tich du 16n voi
nhiét d6 mat bién cao (tir 26-27°C) dé c6 thé
nang 16p khong khi gdn mat dat lén cao va lan
truyén khoéng khi tuong déi 4m va néng hon
khi quyén xung quanh, it nhat ti muc khoang
1km. Nhiét dé 1én ciing bao dam bdc hoi manh
cung ¢dp nang lugng ngung két cho hé thong
bao.

Hinh 3. Cac giai doan hinh thanh béao TIP tut
5-20/10/1979. Hinh thanh tir ngay 5/10 ti khodng 5°N
bao TIP di chuyén theo ria phia tay cda cao ap can nhiét
Tay Thai Binh Duong phét trién qua céc giai doan,
cudi cung di vao mién 6n doi tdi 50PN trd thanh xoay
thuan ngoai nhiét ddi (Watanabe, 1980)

Théng s6 Coriolis cd gid tri du 16n tao
xody. Bao thuong hinh thanh trong déi gidi han
bai vi do 5-20° vihai bén xich dao.

Dong co ban c6 do diit thing ding cia gié
y€u bao dam su tap trung ban dau clia dong 4m
vao khu vuc bdo trong thdi gian diu cla su
hinh thanh bao.

3.5. Su di chuyén etia bao

Quy dao trung binh cia bao thudng cé
dang parabon. Dac diém co bin dang parabon
cua cdc quy dao bio quy dinh bdi co ché bio
di chuyén theo dong din dudng, dong khéng
chiu nhiéu dong clia bdo & ria cha cao 4p can
nhiét, mot he thong khi ap tim cao. Tuy nhién
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ciing ¢6 nhiéu con bdo chi di theo dong dan
trong mot thoi gian, sau d6 do bo vao dat lién
va tan di. Khi dé quy dao tir dong dong nam
lén tay-tdy bac c¢6 dang gin thang nhu trong
trudng hop cdc con bdo tu thang 8 dén thing
12 & Tay Bac Thai Binh Duong va Bién Déong.

3.6. Su tan ra cua bao

Su tan rd clia bdo c6 lién quan dén sur bién
doi cla diéu kién moi truong khong thuén loi
cho su phit trién cua bao. Su bi€n doi nay la su
bién déi vé cau tric cha bdo thé hién &: su gidm
ding ké cia nhiét do mat nuéc bién trén mot
khu vuc 16n duéi nguong 26°C, su giam cua luc
ma sdt tao hoi tu trong 1op bién Ekman (16p
thap hon 1 km), su giam ctia do bal on dinh, su
giam hoan luu khi tugng tir hé théng méi truong
vao bdo, su giam yéu hay pha v& 16i noéng.
Trong d6 su bién doi nhiét do mat bién va ma
sat la nhimg nguyén nhan quan trong.

3.6.1. Su bién doi nhiét dé6 mdt bién

Su bién doéi nhiét do mat bién déng vai tro
quan trong do6i vdi su tan cua bao. Két qua cha
thir nghiém cho thdy ring ca cuong do va quy
mo6 cua bdo déu thich (ng rat nhay doi véi su
bién déi nhiét do mat nudc bién va quy mo cua
khu vuc néng trén bién:

Néu nhiét d6 mat nudc bién nhd hon
ngudng 26,5°C thi bao khéng bao gio dat t;
cudng do cua bdo ral manh; nguoc lai, néu nhu
nhiét do mat nuée bién 1én hon 27,5°C thi
cuong do cua bao chic chén sé tang lén. Trong
trudng hop nhiét d6 mat nuée bién dot nhién
giam tir 27,5°C xuong 25,6°C thi s& c6 su giam
yéu cla bao.

Néu khu vuc bién néng cé6 dudng kinh

khoang 300 km duy tri trong khu vuc 161 bao
thi cudmg do cua bdo s€ tang cuong va duy tri.

Quy mé cua khu vuc gié cdp bdo sé giam
di néu nhu khu vuc bién néng thu hep lai.

Néu khéng c¢6 ngudn nhiét tir bién thi
nhiéu dong khdéi dau khong thé phat trién
cuong do téi mic ap thap nhiét ddi.

- Néu nhur nguén nhiét trén bién hoan toan
bi mat di khi vao dit lién thi su giam yéu clia
bao sé dién ra nhanh chéng va bao sé tan.
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3.6.2. Su gidm hoi tu do ma sdt trong lop thdp
nhadt

Do cuong do cia sur hoi tu trong 16p ma sat
dan téi hoat dong déi luu rdt manh trén nhing
khu vuc 16n trong hoan luu bao nén su giam
yéu cua hoi tu nay s€ dan tdi su giam yéu cla
hoat dong déi luu néi chung. Diéu nay ngan
can van chuyén nhiét vd moémen tir cdc 16p
thip dén cic 16p trén cao, va ciing lam giam
cuong do cia 16i néng, 1am cho quan hé gié
nhiét khong can bang.

Trin Lou Khanh

4. NHIET PO NUGC BIEN
4.1. Khai niém

Nhiét do c6 thé hiéu la dai lugng ding dé
thé hién mitc do néng hay lanh cia mot vat thé
hay mot moi truong nao do.

Pon vi ciia nhiét d6 thuong ding la Centigrade
(°C), Fahrenheit (°F) hay d¢ Kelvin (K).

4.2. Phan bo chung cta nhiét trong bién va dai
duong

Thangl+2
Tang 10m

Hinh 4. Phan bd nhiét d6 nude mat bién Péng
tfrong mua déng
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Nguﬁn nhiét 16n nhat ma hanh tinh nhéin
dugc 1a tir mat trdi. Phan b6 clia bic xa mat
trdvi lai khong déng déu trén cdc khu vuc dia
d6i khac nhau. Theo phuong ngang, ciu tric
nhiét trong bién va dai duong mang tinh dia I,
dia dé6i rat 16n. Gin xich dao nhiét d6 nuéc
bién cao va giam dén vé phia cuc. Vi du minh
hoa 1a nhiét do nudc mat bién trén bién Dong
giam din tr nam lén bac (hinh 4). Theo
phuong thang dimg (hinh 5), nhiét d6 mat bién
thuong dao dong manh theo nhiét do khi
quyén, do d6 chiu anh hudng nhiéu ctia hoan
lvu khi quyén (hoat dong cua cic loai gio
mua). Lop mat nay cé nhiét do twong déi dong
nhét va c¢6 chiéu day tir vai chuc dén vai tram
mét tuy vao miic do xdo trén cha bién. Sau hon
la ting nuéc c6 nhiét do thay déi nhanh theo
do sdu (16p dot bién vé nhiét d6 hay 16p ném
nhiét). Cubi clng la 16p nudc sau cha bién cod
nhiét do tuong déi én dinh.

o J & g 12 I3 18 <f

1009

£000

JO00

nudc wng diy

4000 —‘

Hinh 5. Phan bé dac trung nhiét dé nudc bién
theo df sdu

4.3. Y nghia ciia viéc nghién ciru nhiét do nudc
bién trong sinh hoc va sinh thai bién

Nhiét d6 la mot trong nhitng dac trung vt
Ii clia nudc bién c6 vai trd rdt quan trong trong
nhiéu linh vuc nghif:n citu. Dac biét trong hai
duong hoc, nghién ciru nhiét do, d6 mudi gitp
tinh toin mat do6 riéng, thé tich rieng, phan
chia cac khéi nudc, nghién ciu sur di chuyén
ctia cdc khéi nudc, tinh toan dong chay mét do,
van toc am v.v... Trong nghién citu cic hién
tugng thoi ti€t khi hau nhu hoat doéng cua gid
mua, dai héi tu nhiét déi, bao, El Nino, La
Nina..., va trong sinh hoc sinh thdi bién nghién

ciu anh hudng cua nhiét do téi doi séng sinh
vét trong bién.

Khodng nhiét ton tai trén hanh tinh la
1000°C, song su s6ng chi cé mat & day nhiét tir
am 200"C dén 100°C. Da s6 cic loai chi séng
duoc trong giéi han hep cia nhiét do, khoang
tir 0"C dén 50°C. Mot sd vi sinh vét va mot s6
loai tao 0 sudi nudc noéng chiu dugc nhiét do
88°C va 80°C twong umg. Mot vai lodi cén
tring va cd béng song ¢ sudi nudc néng cé
nhiét dé khoang 52°C.

Nhiét do trong moi trudong nudc thuong
thidp hon & méi trudmg khong khi va on dinh
hon, do d6 nhimg loai thay sinh vat néi chung
déu 1a nhimg loai hep nhiét, ching cé thé tén
tai trong mot khoang nhiét do nao ddy (goi la
khoang nhiét tén tai), song chiing chi c6 thé
phét trién dugc trong khodng nhiét dé thich
hgp (goi la khoing nhiét phat trién) va phat
trién 16t nhat ¢ khoang nhiét do téi vu (khoang
nhiét cuc thudn). Pai bé phian thiy sinh vat la
nhi'mg lodi bién nhiét (trir cdc loai chim, thi
séng & nudc). Do vay, moi qud trinh hé hdp,
trao déi chit, sinh trudng, phat trién... cua
ching phu thudc vao nhiét do ctia moi truong
va ¢6 nhiing gidi han vé nhiét do rt dac trung.

Nhiét do ciling quyét dinh su phin bd cla
cac loai sinh vit trong bién. Hién nay nhiéu
nghién citu vé méi lién hé giita nhiét do va su
phan b6, di chuyén clia mot s6 loai c4 givip cho
cong viéc danh bat, khai thac hai san cé hiéu
qua hon. C6 sy phan bé khdc nhau vé nhiét do
trong nudc bién do nhiéu nguyén nhan nhu su
khdc nhau vé dia ly (vi d6), khi hau (ngay dém,
mua trong nam), do su khac nhau vé mic do
xdo tron, kha nang truyén nhiét (gilta cic 16p
nuéc, khéi nuéce).v.v...Do dé ciing ¢6 su phan
bo rat dic trung cua cic loai sinh vat, loai ua
lanh, loai va am, loai réng nhiét.

Su thich nghi v6i su bién déi ctia nhiét do
con duge thé hién ¢ nhitng ddu hiéu hinh thai
cua thiy sinh vt nhu clia mot s6 loai dong vt
noi trong mia déng va mia he v.v...

Tét nhién, nhiét dé nudc cing anh hudng
gidn ti€p t61 dén cdc di€u kién vat ly va héa
hoc clia nude ma nhiing yéu t6 nay lai truc tiép
tac dong lén doi s6ng cua thily sinh vat.

Trin Lun Khanh, Nguyén Vin Viéd
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5. THUY TRIEU
5.1. Hién tuong thuy trieu

Nhing qua trinh déng luc hoc va ly héa hoc
trong nudc bién va dai duong do luc tao triéu
giy nén duoc goi la cac hién tuong thuy triéu
hay thiy triéu. Ching xuat hién do tac dung cia
cdc luc v tru - cdac luc hdp dan giita trai dat,
mdt tring va mat troi. Luc tao triéu cha mat
trang trung binh 16n hon 2,17 lan so vai luc tao
triéu ciia mat troi. Vi vdy nhimg yéu t6 co ban
cta thiy triéu duge quyét dinh chi yéu béi vi tri
tuong hoé cua mat trang va trdi dat.

Do vi tri tuong hé cua trdi dat, mat trang
va mat troi khong ngimg bién déi nén gié tri
cdc luc tao tricu chia mat trang va mat troi cling
bién doi theo. Tai cung mot diém chiing cé thé
tac dung cung hudng hoic ngugc hudng nhau.
Diéu nay phan dnh trén tinh chit va do 16n cua
thay triéu va lam cho chiing bién déi.

Céc diéu kién dia ly tu nhién clia bién (dai
duong) nhu hinh dang duong bo, kich thudc,
do sdu, cdc dao v.v...c6 anh hudng ding ké dén
do 16n va tinh chét thay triéu. Néu dai duong
bao phu khap trdi dat bang mot 16p nudc cling
do sau thi thuy triéu trén cung mot vi do la nhu
nhau va chi phu thudc vao cédc luc tao triéu cia
mdt tring va mat troi.

Tuy nhién, cdc dao dong tricu cia muc
nudc va dong chay ¢ cling mot vi do bién dai
trong mot pham vi rat rong. Tai mot s6 ving
nhu vinh Phandi (bdn dao Tan Scétlen, Canada)
dao dong triéu muc nuée dat t6i 16m, con O
nhimg ving khac nhu & bién Ban tich ndm trén
clung vi do ay thuc t€ lai khong cé thiy tricu.

Hién tuong triéu 1a chuyén dong song.
Duéi tac dung clia luc tao triéu tudn hoan trong
dai duong xuat hién mot soéng phic tap co6 chu
ky img v&i chu ky cua luc nhung ¢6 bién do va
pha khac véi cua luc. Cac hat nude trong song
triéu chuyén dong theo nhiing quy dao cé dang
hinh elip vé1 truc kéo dai manh theo phuong
nam ngang. Ngudi quan sit nhan biét dugc
chuyén déng cdc hat nuéc theo qui dao cla
ching qua cdc dao dong tudn hoan cila muc
nudc va dong chay.

5.2. Nhimg thuat ngir va dinh nghia quan trong
Su dang muc nuéc khi séng triéu di qua

dugc got la triéu lén, ¢on su ha thap muc nudc
thi goi 1a tri€éu xudng.
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Muc nudc cuc dai trong vong mot chu ky
cdc dao dong thiy triéu duoc goi la nudce 1on,
con muc nudc cuc tiéu trong vong chu ky dé
goi la nudc rong.

Chu ky triéu 1a khoang thoi gian gifta hai
ldn nudc 16n hay hai lan nuéc rong lién ti€p
nhau. Dua vao chu ky, nguoi ta phan biét cac
loai triéu:

Bin nhat triéu cé chu ky trung binh bang
nira ngay mat trang (12h25°).

Nhat triéu c6 chu ky trung binh bing mot
ngay mat trang (24h50°).

Triéu hén hop véi chu ky thay déi tir nira
ngay sang ca ngay trong vong nua thing mait
tring. Néu chu ky nira ngay chiém wu thé thi
thuy triéu hén hop dy duoc goi la ban nhat
triéu khong déu, con néu chu ky mot ngay
chiém wu thé thi goi la nhat triéu khong déu.

Do cao cua thay triéu 13 vi tri muc nudc
triéu so véi muc khong do sau. Muc khong do
sau 12 muc nudc thap nhat cé thé cé theo céc
diéu kién thién van (nudc rong thap nhat).
Nguoi ta goi muc nudc nay la muc nude thap
nhit ly thuyét (muc khong ly thuyét cia do
sau). 0 méi nuée lai cé su chap nhan muc
khéng khac nhau.

Bién do thuy triéu 1a do cao cta nudc 1én
hay nudc rong ké tir muc triéu trung binh. Vi
thiy tricu khong phai luén déi xing qua muc
nudc trung binh, nén bién do xdc dinh theo
nudc 16n va nudc rong khong phdi luén luén
bang nhau.

D6 16n triéu la hiéu cac muc nudc 16n va
nudc rong ké ti€p nhau.

Thoi gian nude 16n ty, 1a thoi diém xuat
hién nudc 16n.

Thoi gian nudc rong ty, 1a thai diém xuat
hién nudc rong.

Thoi gian nude 1én hay nudc dang Td la

khodng thot glan trong do xay ra su tang muc
nudc tir nude rong dén nudc 16n: Td =ty - ty

Thai gian nude rit T, 1a k.hc-ang thoi glan
trong do xay ra sur ha thap Mmuc nuac tr nuéc
16n dén nude rong: T, =ty -ty

Duﬁmg dong triéu 13 dudng néi cic diém
c6 pha tri€¢u nhu nhau,

Egny@n Van Viéd
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6. THUY TRIEU PO
6.1. Hién tuong thiy triéu dé

Mot s6 loai vi tdo khi gap diéu kién moi
truong thuan loi ¢é kha ning bung phdt véi
mit do cao, doi khi 1am déi mau nudc, tao nén
cdc mau nhu xanh, do, nau, vang... goi 1a hién
tugng nd hoa tao doc hai hay “thay triéu do”.

Chiing c6 thé 1a nhiing loai sinh doc t6 hay
khong sinh doc t6 va 1a nguyén nhin gy chét
hang loat d6i véi cd va cdc dong vat bién.
Trong tu nhién, nhimg loai mang mot hoac ca
hai dac tinh nay dugc goi chung la tao ddc hai.

Trong téng s6 gdn 5000 loai thuc vat phi
du bién, ¢6 khoang 300 loai c6 kha nang gay ra
hién tugng thay tri¢u do. Trong dé, khoang 60-
80 loai c¢6 kha nidng gay hai, mic du chi c6 40
loai cé kha nang sinh ra déc t6. Tao doc hai
ting gdy ra nhiimg thiét hai nghiém trong vé
kinh t€ (chil yéu cho nu6i trong thiy san), moi
trudbmg va sic khoé con ngudi. Diéu dang lo
ngai 12 mot s6 loai cé thé gay hai ngay & mat
do rat thap thong qua nhiing doc té cla ching.

Cdc loai déc t6 tao:

Péc t6 do tio sinh ra gébm nhiéu nhém.
Ching dugc tich luy trong thit cia dong vat
thiy sinh thong qua chubi thifc in va la nguyén
nhan truc tiép ciia nhiéu dang ngd doéc nhu:

* Ngo doc gay liet co PSP (Paralytic
shellfish poisoning) do cdc loai thudc chi
Alexandrium va Gymnodiniums, tich luy trong
nhuyén thé hai manh vo.

* Ngoé doc tieu chay DSP (Diarrhetic
shellfish poisoning) do mét s6 lodi thudc chi
Dmc:phyﬂs tich luy trong nhuyén thé hai
manh vo.

* Ngo doc gay mat tri nhd ASP (Amnesic
shellfish poisoning) do mot s& lodi thudc chi
Pseudo-nitzschia, tich luy trong nhuyén thé hai
manh vo.

* Ngo doc ca ran san hé CFP (Ciguatera
shellfish poisoning) do nhém tao gidp song
diy nhu Gambierdiscus toxicus, Prorocentrum
spp., Ostreopsis spp., Coolia monotis (phu luc
5), tich lu¥ trong cd ran san ho.

* Ngo doc thin kinh NSP (Neurotoxic
shellfish poisoning) do mot s6 loai trong do co
Gymnodinium breve...

6.2. Nguyén nhan va tac hai
6.2.1. Nguyén nhdn

Thuc ra tdo doc hai ton tai tu nhién trong
nudc va la thic an tu nhién cta cic dong vt thity
sinh giéng nhu nhitng loai vi tio c¢d ich khic.
Thong thudng ching tén tai véi mét do nhat dinh
va it gdy hai hodc tdc hai cua ching chua thay
duroc. Nhu:ng khi diéu kién moi lruUng phu hop,
chung 6 thé bung phal trong thdi gian ngin tao
ra cic dot no hoa va giy ra nhiing thiét hai
nghiém trong vé kinh t&€ va moi trudng.

Cé nhiéu nguyén nhan din dén su gia tang
nay, nhung theo Hallegraeff (1993), trong do
cdc hoat dong clia con ngm:ii dong vai tro quan
trong d6i v6i cdc dot nd hoa tio doc hai. Cy
thé la:

* Trao d6i luu lugng nudc kém
* Su thay déi bt thuong ciia khi hau

* Giao thong bién va vén chuyén giéng
nuoi thiy san mang theo bao tir nghi cia tao
déc tir noi nay dén noi khac.

* Nhung nguyén nhdn quan trong nhét
phdi k€ dén 1a su gia tang ham lugng dinh
dudng trong cdc vuc nudc do cic hoat dong
nuoi tréng thily san va nudc thai sinh hoat.

6.2.2. Téc hai

Ba loai tdc hai cua tao khi n& hoa la: (1)
phdt trién v6i mat do cao lam can kiét 6xy
trong thuy vuc hodc giy chét dong vit thay
sinh do tic nghén mang hodc tén thuong
mang; (2) san sinh ra doc t6 giét hai cic sinh
vat trong hé sinh thai va (3) san sinh ra déc t6
tich luy trong cdc loai hai san (thong qua chudi
thirc an) gay hai déi véi ngudi st dung. Cic
loai tho cé thé mang mot, hai hay ca ba tic hai
trén.

(1) Tao gady chét cd:

Rét nhi¢u nhém tao théng thudng ton tai
trong vuc nudc c¢d kha nang gdy chét déi véi
dong vit thuy sinh. Mot s6 loai tao Ceratium
da dugc biét c6 lién quan dén hién tuong chét
cta du tring hai manh vo. Notiluca scintillans
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la loai tao ¢6 kich thudc 16n, c6 kha nang an
trimg c4 tréi noi, dong thoi gay hai dong vat
thiy san thong qua ham lugng amoniac rét cao
duoc tich luy trong t€ bao. Cic gai cla 1ao silic
c¢6 kha nang lam gdy va xuyén thing mang
mang cd. Cd chét do chay mdu mang, hoac do
nghet thd boi chit nhay & mang tiét ra qud
nhiéu, hoic do nguyén nhan thi cidp (t6n
thuong mang tao diéu kién cho cédc tdc nhan
gay bénh phat trién). Ca con chiu anh hudng
nhiéu nhat. Thalasiosira mala la nguyén nhan
chét hang loat cia nhuyén thé hai manh vo tai
vinh Tokyo do mat do cao, bit mang. Cac thi
nghiém cing cho thdy anh huong cuia tao doc
Alexandrium dén cac loai dong vat khac nhu
copepod Acartia hudsonica. Dong vat thuy san
nuoi trong long va ao dim chiu nhiéu anh
hudng cua tao doc hai hon dong vat séng tu
nhién trong vuc nudc vi ching khong cd kha
nang chay trén khoi vuc nuéc bi anh huong
cua tao doc hai.

(2) Tao sinh doc t6:

Hién nay ngudi ta di ghi nhian duogc
khoang 40 loai tao cé kha nang sinh ra déc to.
Phan l6n chiing thudc ba nhém tao la: tdo lam
(Cyanobacteria), tao gidp (Dinophyta) va tao
roi (Haptophyta hay Prymnesiophyta). Bén
canh ba nhém chinh nay, mot s6 loai khac
cling ¢6 kha nang sinh déc td nhu tao silic (chi
Pseudo-nitzchia) va nhom tdao Raphydophyta
(chi Chattonella). Péc t6 do cac nhém tao nay
gay ra gébm nhiéu loai, 4nh hudng dén nhiéu
nhom sinh vat khac nhau,

(3) Péc 16'tich luy trong cdc san pham bién:

Ngoai nhitng tic dong gay chét truc tiép
cha tao doc hai dén nhuyén thé, doc 18 do tio
gdy ra con tich luy trong nhuyén thé. Viéc
quan tric ham luong doc t6 trong san phim
nhuyen thé dang I yéu cdu bdt budc déi vai tit
ca cdc quoc gia. Doc t6 c6 thé dugc tich luy
trong nhuyén thé t6i vai thdng. Su dao thai doc
t6 dién ra trong hai giai doan, giai doan diu
mirc dé giam ham lugng doéc t6 rat nhanh
xuoéng ham lugng vira phai trén mic do an toan
cho phép va duy tri trong mét thoi gian dai.

6.3. Tinh hinh nghién ciru tao doc hai

Ciing can phai khing dinh la bung phat tao
doc hai l1a hién tuong tu nhién da co tur thot xa
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xua, khi ma con ngudi chua tic dong nhiéu dén
céc hé sinh thdi ven bién. Tuy nhién, cic khao
sit m6i day cho thdy tdn suit cic dot nd hoa
tao doc (dan dén bung phét ngd doc hai san) va
muc d6 thiét hai ¢6 xu huéng gia ting trong
khodng hai thap nién vira qua. Mot phan la vi
nhan thitc khoa hoc vé van dé nay dang ngay
duoc ning lén. Ngiy cang c6 nhiéu chuong
trinh nghién cifu v6i su tham gia cua nhiéu nha
khoa hoc va cac hé thong quan trac cing duoc
tang cuong hon nén chung ta ¢6 nhiéu so liéu
khang dinh su hién dién va bung phat cia tao
doc hai. Nhung céc thong keé lau nam cho thay,
thuc su cé su gia ting dén mic ding lo ngai vé
tdn sudt xuat hién va muc do thiét hai do cac
dgt nd hoa tao doc giy ra.

Viéc tién hanh cdc chuong trinh nghién
cttu, ki€m sodt tao doc hai trong cac khu vuc
nuodi trong thay san dam bao loi ich cla céc
khu vuc nay vi né dam bao su an toan ciia moi
truong nuoi trong thiy san, cia hé sinh théi
ven bién va dam bao san luong thiy san khong
bi cdc dgt nd hoa tao doc hai pha hujr. Piéu
thiét thuc hon, né dam bao cidc san pham thuy
san duge san xuat ra trong khu vuc dé an toan
doi véi nguoi tiéu dung va nhu vay dam bao uy
tin cla san phdm thay sin. Céc quéc gia khéng
thé khang dinh 1a khéng chiu anh hudng cla
tao doc hai ma chi c6 thé khﬁng dinh kha nang
cua quoc gia dé trong viéc kiém sodt tao doc
hai, théng qua dé khang dinh cidc san pham
thily san dugc san xudt tir ving dé 1a an toan.

6.3.1. Tinh hinh nghién citu tdo doc hai trén the
gioi

Trong vai thip ky vira qua véan dé tao doc hai
da duge chi trong nghién ciu. Cic nha khoa hoc
da dat duoc nhiéu két qua vé phan loai, sinh thdi,
doc 16 do vi tdo gay ra va cdc bién phdp kiém
sodt tao doc. Do nhitg ti€n bd cla k¥ thuat
nghién ciu, hang nam nhiéu loai méi duge phat
hién, nhiéu loai déc t6 mdi duge ghi nhan. Kién
thirc vé tido doc va cic bién phdp kiém soit
ching ciing dian dang dwoc hoan thién. Cic xu
huéng nghién ciru chinh hién nay la:

* Nghién ciru phan loai cac nhém tao doc,

* Nghién ctu sinh thdi tdo doc hai; nghién
cifu quy luat phan bo, bi¢n dong vé thanh phén

loai va mat do tio doc, cac yéu t6 moi trudng tic
dong dén su phat trién va suy tan clia cac dot nd
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hoa tdo doc hai; nghién ciu bao tir nghi va co
ché hinh thanh bao tlr nghi ctia tho doc hai,

* Nghién ctru cdu tric va siéu cau tric té
bao tao doc,

* Nghién ctu doc 16: ciu tric vi ham
luong doc t6 ¢6 trong t€ bao tao va su tich luy
doéc t6 trong cdc hai san.

Cac nuéc c6 tiém luc manh vé nghién cifu
tﬂn ddc hai va doc 16 1a Nhat Ban, My, Canada,
Otxtraylia, Pan Mach, Pdc. Dién hinh vé
nghién cifu phan loai tdo doc hai 14 nhom céc
tic gia Yasuwo Fukuyo (Nhit Ban), Jacob
Larsen (Dan Mach), Maria Faust (M¥). Dién
hinh vé€ nghién citu sinh théi la cdc nhom téc
gia Morton (MJ), Chinain (French
Polynesia)... va dién hinh vé nghién ciu doc t5
la cac nhém tdc gia Yasumoto, Takehiko
Ogata, Masaaki Kodama (Nhat Ban). Ngoai ra
con ¢6 hang tram nha khoa hoc & cdc nuéc
khic dang tham gia vao c6ng viéc nghién ciu
tao doc va doc t6. Hang nam cédc nha khoa hoc
tap hop tai nhimg hoi nghi quéc t€ vé tao doc
hai dé trao ddi két qua nghién cidu. Héi nghi
dau tién duoc td chifc tai M§ nam 1974, sau d6
duoc dinh ky t6 chirc khoang 2 naim mot ldn.

6.3.2. Tinh hinh nghién ciru tdo doc hai ¢ Viét Nam

Vén dé tio doc hai & Viét Nam mdi bét
didu duoc nghién citu trong nhimg nam gén
day. Nhitng ghi nhin ban ddu cho thdy su hién
dién cha it nhat 30 loai tdo doc hai tiém tang
trong cic vuc nudc ven bién va dat mat do kha
cao ¢ mot s§ viing nudc. Cic nhém nghién ciu
ciing da bat gap mot s6 truong hop cdc loai tao
doc phat trién 1am déi mau nudec & mot s6 ving
nhu vinh Van Phong, Nha Trang hay trong mot
ao lang nuéi tém & DS Son, Hai Phong. Doc 16
ASP (domoic axit) da dugc Kotaki Y va ctv
(2000) khing dinh tim thdy trong thanh tio
Nitzschia phan lap tu bién Viét Nam. Doc t6
PSP ciing da dugc tim thdy trong vem xanh thu
& vinh Cam Ranh va doc t6 CFP (ciguatoxin)
da duoc tim thay trong c4 ran san ho. Tuy mic
d6 déc 16 ¢6 trong hai san con phu thudc nhiéu
vio ham luong va doc lyc cua céc d(:‘.qu t6 ¢b
trong tao va mic do doc t0 ma cd bi€n hay
dong vat than mém hap thu, nhung nhimg so6
litu trén cho thdy thuc su c¢6 méi nguy hiém
tiém tang cla tao doc hai trong cac vic nudc
ven bién Viét Nam. Béi vay vin dé dam bao an

toan thuc phdm hai san xuat khau la cén thiét
va cip bach. Hién nay Viét Nam chua ¢6 cac
hé théng quan tric tao doc thudng xuyén.
Nhung trong tuong lai gdn, viéc thiét 1ap mot
hé théng quan tric nhu vay la diéu tat yéu doi
voi nhimg viing nudi tréng thily san tap trung.
Muén viy, cdn c¢6 nhimg nghién ctu co ban
lam nén ting cho viéc thiét lap mot hé thong
quan tric, canh bdo tdo déc cho cdc khu vuc
nuéi tréng thuy san trong diém. Céc nghién
ctru sé dua ra nhiing hiéu biét co ban vé khu hé
tdo doc hai, quy ludt phan bé cua tio doc hai
trong cdc vuc nuéc ven bién vd méi quan hé
cta ching doi véi cac yéu t6 moi truong. Trén
co s0 do xdc dinh duoc cdc chi tiéu, théng s6
co ban vé tdo doc va moi trudng nudc cin dugc
quan tric cling nhu phuong phdp van hanh hé
thong quan tric, gidm sdt tao doc hai.

6.4. Cac yéu to anh huong dén su phat trién cua
tao doc hai

6.4.1. Nhiét do

Nhiét do thudong la yéu t6 kich thich su
biung phat cua tao doc hai, mdi loai thich hop
vdi mot ngudng nhiét do. Nhiét do thich hop
nhat cho Pyrodinium bahamense trong khoang
22-34°C, v6i khoang téi thich 28°C. Day la 1y
do tai sao loai tao nay thudng xuyén gay ra cic
dot thuy triéu d6 & cdc vung bién thudc
Philippin.

Nhiét d6 ciing quy dinh thanh phan loai
tdo trong vuc nudc cing nhu phan bo cla tio
ddc theo mua va theo cac tdng nudc khéic nhau.
Mat d6 cao cua Dinophysis & viing chau Au
chi bat gap trong mua hé. Cung thudéc mot chi
Pseudo-nitzchia nhung cic dot bung phat loai
P. multiseries thudng xudt hién vao cudi mua
thu va mua dong - khi nhiét do nudc va cudng
dd dnh sdng xudng thdp, trong khi cdc loai
khéc la: P. pungens, P. pseudodelicatissima va
P. australis ¢c6 xu hudng xuit hién nhiéu vao
mila hé. Lodi D. fortii chi xudt hién trong cot
nudc khi nhiét d6 > 8°C va mat dd cao cuia
ching chi bat gip trong khoang nhiét do 13-
22°C; hay cung moét loai Netiluca scintillans
nhung ching xanh thich nghi véi nhiét do cao
>25°C, it khi bat gip ching bung phit & nhiét
do lanh; trong khi do, ching do lai thich nghi
v6i nhiét do thap, hdu hét cdc dot nd hoa cia
chiing déu & nhiét d6 thap hon 25°C.
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6.4.2. D6 mdn

Kha nang thich img cia cdc loai tao la
khac nhau déi v6i d6 man. Pé man thidp nhat
cho su phat trién cia Notiluca 1a 21-25%e, con
do man philt hop cho Pyrodinium bahamense la
khoang >28%.. Philippin 14 noi c6 diéu kién
nhiét do va dé man phu hop nén loai nay
thuong xuyén gy ra thuy triéu do v6i nhiing
thiét hai nang né.

6.4.3. Cuong do dnh sing

Tao doc hai c6 thé la di dung hodc tu
dudng. Mot so loai mang ca hai dac tinh nay.
Loai tr dudng cdn dnh sdng cho quang hop
trong khi loai di dudng khong cdn dnh sdng.
Boi vay phan img cia vi tdo rdt khic nhau
trude diéu kién anh sang. Notiluca scintillans
ching xanh c¢é kha ning quang hop nén cdn
anh sang cho sinh trudng trong khi d6 anh
sdng khong c6 vai tro trong su phat trién cla
ching do¢ la ching song di dudng. Mét s6 loai
tao c6 roi (tao gidp, tao roi) con cé kha nang di
chuyén va phin tng khédc nhau trudc cdc diéu
kién dnh sdng khdc nhau. Day la mét trong
nhimg 1y do cua su di cu theo chiéu thing ding
trong cot nudc cha cac loai tao. Khi két néi vai
tro cua anh sidng déi véi su bung phat cua tao
doc hai cdn phai cin nhic dén nhu cdu énh
sdng cla timg loai.

6.4.4. Mudi dinh duéng

Vi vi tao, muéi dinh dudng la tac nhan vo
cung quan trong quyét dinh mic do phong phu
cla tao trong thay vuc. Him lugng dinh dudng
cao tao di€u kién thuin lgi cho vi tdo phat
trién. Mot trong nhiing nguyén nhén truc tiép
din dén su gia tang tin suit tdo doc hai trong
thoi gian gdn day 1a sy gia tang ctia ham luong
dinh duGng trong cdc thiy vuc ven bién. Méi
lién h¢ nay da duge thuc t€ nhiéu dot thiy triéu
do chimg minh. Dot bing nb tao Alexandrium
taylori & vung bién Tyrrhenian nam 2000 la
mot vi du. Khi d6, ham lugng NH,-N va P tong
5O trong nudc lén dén 14 va 3,2 uM. Méi quan
hé tuong tu ciing dugc ghi nhan ¢ dao Seto,
Nhat Ban va nhiéu noi khic trén thé giéi.

Nghiém trong hon, su gia tang nguon dinh
dudng kéo theo su thay doi vé ty s6 gitta ham
lugng cdc mudi Si:P va Si:N. Sur thay déi nay la
do ham luong P va N dugc bd sung rat nhiéu tir
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nguén nudc thai trong khi ham lugng Si (vOn
chi dugc tao ra tir x6i mon tu nhién trong dét)
thi dudng nhu khong déi. Muéi silic 1a thanh
phin ciu tric chii yéu chia thanh (€ bao téo
silic. Bdi vay, trong qud trinh phdt trién, mudi
silic c6 vai trd dac biét d6i véi cdc loai tio
silic. Su thay ddi ham lugng din dén su yéu thé
cla cdc loai tao silic do su han ch& vé ngudn
silic. Nhém tao nay sé khéng con giir dugc vai
trd vu thé nita. Thay vao d6 1a su uu thé€ cua
cac nhém tao phat trién khong cn silic nhu tao
roi véi nhitng dot bung phat gy hai rit 16n.

6.4.5. Cdc nguyén td vi luong

Cidc nguyén td quan trong doi vai qua trinh
phit trién cua tdo 1a cic kim loai Fe, Mn, Co,
Ni, Cu va Zn, Se va cac yéu td phi kim loai nhu
I6t. Cic yéu 16 nay cin thiét cho qua trinh trao
ddi chat cha thuc vat phi du. Su ving mat hoic
xudt hién véi ham luong cao cia cic yéu td
nay ¢o thé dc ché qud trinh phdt trién cia tio.
Mot s6 tac gia gan day cho rang, thuc vat phu
du khong phét trién manh & mot s6 ving cé
ham lugng cdc nguyén t6 dinh dudng da luvong
cao nhu & & ving Bic cuc va mot s6 ving
thuoc phia bic Thdi Binh Duong cé thé do
thi€u cdc yéu 16 vi lugng nhu Fe. M6t s6 nha
khoa hoc cdn cho ring cé thé nang cao ning
sudt so cdp ¢ ving bién Bic Cuc bing cich
bén thém Fe dé tang kha nang déng héa CO,
cha thuc vat phit du & dé nhdm giam bét ham
lugng CO, trong khong khi. Ngudi ta ciing da
ghi nhdn, mét sé dogt bung phat cia tao déc,
bén canh cdc mudi dinh dudng da luong nhu
N, P, con lién quan dén mot s6 kim loai vi
luong. Ono va Takano (1980) va Honjo (1993)
di tim thdy méi lién hé giita cdc dot bung phit
clia vi tao Chattonella antiqua va Heterosigma
carterae ¢ vung dao Seto (Nhat Ban) v6i ham
luong rat cao cua vitamin B12 trong vuc nudc.
Coban chinh la nguyén tir trung tim cla
vitamin nay. Su gia tang ham luong vitamin la
do su tang lén cla ham lugng Co tir ngudn
nuGc thai. Bo pH ciing anh hudng dén him
lugng cac yéu t6 vi luong. Cac dot mua axit cé
khd nang gia tang ham lugng cdc kim loai vi
luong.

Nhu vay, su thay ddi vé ham luong cac
nguyén 4 vi lugng nay c6 thé din dén thay déi
vé thanh phdn tdo, tao diéu kién cho mot s&
loai nao dé bung phat lan 4t cac loai khic.
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6.4.6. Cdc yéu t6 khébc

Mot lodi tdo doc hai khong thé bung phét
khi c6 loai khdc néu khong théng dugc céc loai
khac trong viéc canh tranh dinh dlrﬂng, anh
sdng, va cling khong thé bing phéat dugc néu
mét do dong vit phu du cao.

Nguyén nhan cia bung phét ciing la do
mdt su diéu ti€t cta dong vat phi du. Trong
nhing thdi diém nhét dinh, néu dong vat phu
du bi tiéu diét nhiéu sé tao diéu kién cho thuc
vt phﬁ du phit trién khéng bi gi6i han. Hién
tuong nay da dugc ghi nhan ¢ viing bién Niu
Yooc va vung dao Rhode cia My, khi thuée
trir sdu duoc su dung da l1am giam mat do dong
vat phit du trong thuy vuc, két hop véi chit thai
tr bot giat di gay ra dot thay triéu dé cula
Aureococcus anophageferens. Nhitng dgt chét
hang loat cua nhuyén thé ciing tao diéu kién
cho tao bung phit vi khéng con dong vat tiéu
thu can vin va tao phu du. Su bung phat cha
tao doc hai ciing cé thé bi ngan lai do vai trd
cia vi khuin hay virus. Hién tai, dang c6
nhimg cong trinh nghlen cltu vai tro cua vi
khudn va virus trong viéc han ché kha ning
bung phat cua tao déc.

Mt do bao tir nghi ciia tio ¢6 trong thiy vuc
ciing la y&u t6 quan trong tic dong dén kha nang
bung phat cta tao doc hai. Cic loai vi tao ¢ kha
ning tao bao tir nghi (cysts) khi diéu kién moi
trudng khong thuan loi. Cic bao tir ndy lang
xudng dsiy va cho khi diéu kién phﬂ hcp'p lai phat
trién va sinh séi. Mat do bao tr nghi cao s€ la
diéu kién giip tao hung phat nhanh khi diéu kién
moi trudng thuén loi. O céc vinh kin, nudc it
duge trao déi thudng tao diéu ]stlé_n cho su phat
trién cua thuy triéu do. Boi vay, cac ving nudc
nhu bén cang, vung nho duoc coi la ving trung
tam nhén giéng va phat tin tdo, tao diéu kién cho
su biing phat cua vi tao.

Vi tdo doc hai 1a mot Iinh vyc khd méi mé
nén doi véi phan 16n cic loai gy hai, chua ¢o
nhimg hiéu biét chi tiét v€ vai trd clia ting yéu
t6 moi trudong dén su biing phat clia ching.

6.5. Phuong phap quan tric va kiém soét tao doc
hai

6.5.1. Xdc dinh muc dich quan trdc

Trong thiét k€ chuong trinh quan trac tdo
doc hai, ¢6 rit nhiéu yéu t6 cén dugc lam ro

trude khi bit ddu chuong trinh nhu nhilmg yéu
16 cdn quan tric, tan sudt quan tric, diém lam
dai dién dé dat diém quan tric. Mudn viy, cén
phai xdc dinh r6 muc dich cla viéc quan tric
dé tim hiéu tinh hinh tdo doc hai cta khu vic
hay dé theo dai céc dot bung phat cta tao hay
d€ du bdo. Néu quan trac nhom tao phu du thi
chién luge 14y méu la miu phd du, quan tric
nhém gdy ra ngd déc CFP - cd ran san ho thi
phai quan tric nhém tao séng ddy. Timg nhom
nay doi hoi phuong phép quan tric phit hop.
Néu chi dé theo dai tinh trang tdo doc hai thi
ngoai tao, chi cin theo doi ham lugng mudi
dinh dudng va ham luong 6xy la du. Nhung
néu dé du bdo thi nhiéu yé&u 16 khdc can phai
theo doi nhu kha nang hip thu dinh dudng cua
tdo, sinh trudng cla tdo, mic do tiéu thu tdo
cua cac dong vat phu du.

6.5.2. Lua chon diém quan trde, sé luong va vi tri
tram quan trdc

S6 luong tram cén phai duoc can nhic rit ky
ludng dé dam bao tinh dai dién 14 cao nhit. 86
luong va vi tri dit cdc tram cdn cén ci vao dia
diém va diéu kién dia hinh ciing nhu cdc yéu t6
moi trudmg cu thé cia viing. Cic tram thu mau
¢6 thé dugc chon ngiu nhién hoac c¢6 dinh. Tram
quan tric dat cang gin vung cin theo doi canh
bao cang tot. Hai loai mat cat 1a mat cat theo
chiéu rong va mat cit thing dimg thudng duoc
can nhic trong dinh hudng thu mau.

Su phat trién va phin b6 cua thuc vat phu
du chiu tic dong bdi nhiéu yéu té khic nhau
ctia khu vuc quan tric nhu su phan ting hay
xdo tron cla col nudc, cic vung nudc Lroi, cdc
dong chdy, nguén nudc ngot chay ra, cdc
nguén nudc thai. Su vin dong cla cic nguén
nuéc nay chiu anh hudng cua nhiéu yéu t6
khic nhu luc coriolis, thay triéu, dia hinh cia
bd bién. Trong khi thiét k€ dat tram thu méu,
tit cd cdc yéu 16 nay cdn dugc can nhic dé c6
dugc mot hé théng tram mat cit ¢6 tinh dai
dién nhét cho toan bé khéi nudc.

Do kién tao cua bd bién khién cic dong
chay thuong phan bé doc theo by bién. Vi vay,
néu mdt cét cdc tram thu mau dugc bé i vuodng
gbc véi dudng bd sé tim hiéu dugc t6t nhat khoi
nudc cdn quan trac. D6i véi nhimg ving ¢6 bo
bién nho ra, dong chdy ven bd nay cé xu hudng
gilf nguyén hudng chay va nhu vay sé tach khoi
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duomg bd. Khi do, mat cit cling cin phai di
chuyén theo dé dam bao bao quét dugc ving
nudc quan tric. Mot di€u quan trong cdn can
nhac khi thu miu 13 c6 thé phin méi trudng
vung lay mau thanh cic ving nhd can cir vao
diéu kién méi trudng cu thé cia khu vuc.

Mau can duge ldy theo nhiéu do sau khac
nhau. Viéc quyét dinh s6 luong cdc tang nudc
ciing nhu s6 lugng tram thu mau can xem xét
diéu kién cu thé clia moi trutmg dé dam bao
tinh dai dién, khoang cach gitta cac ting khac
nhau nén khoang 2-5 m.

6.5.3. Thoi gian va tdan sudt quan trdc

Pé tim hiéu tinh trang va xu hudng bién
dong cu thé cua tdo déc hai tai khu vuc nghién
ctru thi cdn phai quan trac lién tuc trong nhiéu
nim. Néu da cé nhimg hiéu biét co ban vé tao
déc hai tai khu vuc nghién ciu va muc dich
cua chuong trinh quan tric 1a theo doi dién
bién cua cic dot bung phat tao doc hai, thi thoi
gian quan tric chi cin tip trung vao thoi ky
cao diém clia tao doc hai. P61 vdi viing nudc
lanh, phan ting cua nudc xay ra vao cudi mua
xuin cho téi dau mua thu. Thoi diém xdo trén
nudc cé thé duoe du bdo trude, nén thoi ky
quan trac c6 thé chi tap trung vao nhitg thing
cao diém khi xdy ra xdo tron. Nhung & ving
nudc néng nhu Viét Nam, su phan tang thuong
kéo dai quanh nam, va déi khi bi pha vé bai
cac ving nudc troi, Piéu nay dan dén nguy co
bung phdt cta tao doc hai duong nhu la quanh
nam.

Thoi gian cua dot biing phit tao cd hé kéo
dai hang nam tréi nhung thong thudng tuong déi
ngan, ¢6 khi chi vai ngay. Do vay, tan suat quan
tric cdn phdi thuc hién it nhit hang twin. Tan
sudt 1y twong Ia thuc hién thu mau hang ngay.
Tuy nhién, diéu nay thuong kho thuc hién, nhat
la dé1 véi cdc tram cdch xa bd. Tuy vao kha ning
tai chinh va nhan luc ma ngudi quan trac cé thé
thuc hién vdi tan sudt day nhat néu cé thé thuc
hién dugc. Cing tuy vao tinh hinh ma nguoi
quan trac c¢6 thé gidm bét tin suét quan tric dé
doi 1ay viéc tang sO tram quan tric nhim bao
quét duoc rong hon ving quan tric.

6.5.4. Thu mdu

Ludi thuc vit phit du chi sir dung cho lay
mau dinh tinh. Kich thudc mat ludi thong

36

thudng 1a 20um. Ludi duoc tha sau va kéo lén
mat nudc nhicu ldn cho téi khi nudc trong 1o
¢6 mau cta thuc vat phit du. Rét nhiéu méu
luéi dugec moé ta trong CAm nang nghién ciu
thuc vat phi du - Phytoplankton manual
(Sournia 1979),

Maiu dinh lugng cdn dugc 1dy ¢ nhiéu ting
khdc nhau. Khoang cich giita cac tang la 2-5m,
tuy theo dia hinh cu thé timg noi. Dung lugng
mdu cang lon cang tot nhung it nhat phai la 1
lit. Cé thé ting tinh dai dién ctia miu bang cich
14y nhiéu miu dung luong nho réi tron 1an véi
nhau. Nhiéu phuong phdp thu mau dinh lugng
duge sir dung trong nghién citu tao déc hai nhu:

* Ong PVC: Thiét bi nay chi don thudn Ia
mot 6ng nhua PVC véi miit cao su & ddy dugc
néi véi day. Sau khi tha 6ng xudng do siu dinh
ldy méu, kéo day lén dé déng nit lai va kéo
ong nudc dung mau lén. Thiét bi nay chi phu
hgp véi cdc vuc nudc ndéng va yén tinh.

* Ong PVC phan doan: Mot thiét bi khic
dé 1dy miu nudc theo tdng 1a 6ng phan doan.
Day 1a loai thiét bi ré tién, ¢é thé tu tao duogc
bang cach sir dung ciac éng PVC dai vira phai
(khoang 3m) ndi véi nhau bang cic van khod.
Sau khi ha diy 6ng né1 nay xudng nudc, day
nap phia trén va kéo 1én. Miu nudc trong cot
nudc sé duge gilt nguyén trong éng theo thit tu
d6 sau, duoc kéo lén va khéa van cua ting
doan lai va ldy mau nudc theo cdc ting khac
nhau (xem Franks 1995). Thiét bi nay cho
phép ldy mau nudc téi do sau t6i da 20 m.

* Binh lay méu: Phuong phip niy ding trong
diéu kién séng gi6 1én ma cdc thiét bi khic khong
str dung dugc. Cé nhiéu méu binh thu miu duce
trinh bay trong tai liéu ciia Sournia (1979).

* Hé thong bom nudc bién: Trong phuong
phap nay, ngudi ta sir dung voi ha xubéng do
sdu muon ldy mau va bom nudc 1én tau, viéc
lau mau duogc thuc hién trén tau. Phuong phdp
nay rat hiéu qua khi muén 1ay khéi luong nudc
mau 16n ma phuong phdp ding éng hay diing
binh 1dy mau khong dip img dugc. Hon nita,
phuong phap nay cho phép 1dy mau chinh xic
timg ting nudc. Trong nhiéu trudmg hop, tao
doc chi tap trung & mét tdng nudc rit mong
trong cot nudc, hé thong bom nudc 1a phuong
phép tin cdy nhat.
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6.5.5. Cé dinh mdu

Nhiéu phuong phdp c6 dinh miu dang
dugc sir dung nhung théng dung nhat 1a dung
dich lugol (trung tinh hodc axit) va formaline.
Hai phuong phdp nay déu cho két qua t6t
nhung lugol an toan hon cho ngudi sit dung,

6.5.6. Phdn tich mdu

Mau dinh tinh dugc phén tich bang kinh
hién vi thudng. Trong truong hop tio giap,
kinh hién vi huynh quang véi thuéc nhuém
calcoflour white cho phép nghién citu chi tiét
cdu trdc cac tdm cua tao giap.

Mau dinh luong duge dé ling nhim co
dong mau trudc khi dém va dugc dém bang
nhiéu phuong phap nhu:

+ Buéng dém Sedgewick Rafter: dém duoc
Iml, s dung kinh hién vi thudng hoic dao
nguac.

«+ Buéng dém Palmer - Malloney: dém
duogc 0, Iml.

+ Budng dém Utermohl (theo phuong phap
dé ling): dém dugc dung tich 2-50 ml, sir dung
kinh hién vi ddo nguge ¢6 huynh quang hoac
khéng c6 huynh quang.

* Phuong phap lgc va dém trén mang loc:
dém duoc 1-100ml ty thudc mat do tao trong
mau, sit dung kinh hién vi huynh quang thuong.

6.5.7. M6 hinh du bdo tdo déc hai

~ Hién tai, da c6 nhimg thanh cong nhat
dinh trong viéc du bio su bing phét clia tdo
doc hai bing cdc mo6 hinh todn dua trén cac két
qua nghién ctu trong phong thi nghiém vé sinh
trudng va yéu cdu moi trudng cho sy phat trién
clia vi tdo, so vdi dién bi€n cic yéu td mobi
truong ngodi thuc dia. Cic phuong phap khac
nhu sir dung coéng nghé vién tham trong viéc
theo ddi cdc yéu t6 moi trudng va su phat trién
cta thuc vat phi du trén dién rong, dua vao do
dé du bdo su biing phit cla tao doc hai.

6.6. Cac bién phap xu 1y khi xay ra hién tuong
nd hoa tao doc hai

* Khi phat hién tdo doc hai nd hoa (thuy

triéu dd), cdn nhanh chéng cé bién phdp giai
quyét déi v6i nhimg ving nuoi trong thuy san.

Cic bién phdp gidi quyét hau qua cia bung
phiét tdo doc hai d6i v6i nghé nuoi cé bién la:

- Hiéu qua nhét la dimg khéng cung cép
thém thifc an cho cé dé€ gidm nhu cdu 6Xy cua
ca. Tuy nhién, néu viéc ngimg cho an kéo dai
s& anh hudng dén sitc khoé cua cd.

- Di chuyén I6ng nu6i dén noi an toan
hoac dim léng xuéng gin ddy bién dé tranh 16p
nuéc ting mat chiu anh hudng cia tdo doc hai.
Diéu nay goi ¥ mot yéu cdu quan trong khi
chon diém nuéi léng la d6 sau phai dam bao va
thiét k& 16ng phai phi hop.

- Bom nudc bién tir tdng ddy lén tang mat,
noi ¢ 16ng ca dé cung cdp nguodn nudc sach
cho l6ng ca.

- Mot bién phdp da dugc dp dung ¢ mot s6
nudc nhu Han Quéc, Nhat Ban va Trung Quéc
la s dung dat sét (dang bot hoac dang long)
rai trén vung thuy triéu do véi lugng 20-
200g/m* dé€ 16i kéo céc t€ bao tao doc hai chim
xuong day. Tuy nhién bién phdp nay hién van
dang thir nghiém, chua duge dp dung rdng rai.

- Hién tai cdc nha khoa hoc dang phat trién
phuong phap sit dung héa chit lam tan mang
nhay do tao déc tao ra trong mang ca, hd trg cd
hé hap hay sir dung héa chat (nhu 6zén) dé
diét tao. Cac bién phap sinh hoc nhu sinh vat
an loc (nhuyén thé hai manh vo dé loc tdo
trong nudc) hay sir dung dong vit phu du,
virus, vi khudn hay mot loai tdo khdc dé han
ché€ su bung phat cha loai tio dang no hoa.
Nhiing phuong phdp nay hoac la chua duge thi
nghiém k¥ hodc gid thanh con cao nén chua
dugce phé bién rong. Hy vong céc giai phdp nay
s€ som tro thanh thyuc thi trong mot vai nam
tGi.

* Poc t6 PSP c6 thé duge tich luy trong
nhuyén thé t6i vai thang. Su dio thdi doc 6
dién ra trong hai giai doan, giai doan ddu mifc
d¢ giam ham lugng déc t6 rat nhanh xudng
ham lugng vira phai trén mitc do an toan cho
phép va duy tri trong moét thdi gian dai. Khi
phit hién ham lugng doc t6 cao trong nhuyén
thé cdn phai dimg khai thac nhuyén thé va theo
déi cho t6i khi ham lugng xudng thap dudi
ngudng an toan mdi ti€p tuc khai thac.

Nguyén Vian Nguyén,
Lé Thanh Tung
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Hinh 6. MGt s6 loai tao doc hai

(1) Alexandrium sp., (2) Dinophyis caudata; (3) Prorocentrum mican, (4) Ceratium furca;
(5) Goniaulax polygramma; (6) Noctiluca scintilans, (7-8) Pseudonitzschia spp.

Lé Thanh Tung
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7. DONG CHAY BIEN

7.1. Khai niém

Dong chay bién (hdi luvu) 1a su chuyén
dong ngang cla nudc trong bién va dai duong,
dugc dac trung boi huéng va van téc cha né.

7.2. Phan loai

7.2.1. Phdn loai theo nguyén nhdn gdy ra dong
chay

Theo nguyén nhan gay ra, ¢6 thé phan
dong chay thanh nhiéu loai nhu dong chay mat
do, dong chay gié, dong chay ol va dong
tricu (do séng thuy tri€u gay ra).

* Dong chay mat do: 1a dong chay giy nén
boi gradien ngang (chénh léch theo phuong
ngang) cua ap suat thuy tinh xudt hién khi mat
bién nim nghiéng so v&i mat ding thé (mat
phiang ¢6 cling m6t d6 cao dong luc). Tuy
thuéc vao nguyén nhan giy nén doé nghiéng
clia mat bién, cé thé chia cic dong chay mat
do thanh:

Dong dang rit: 1a dong chay gay nén boi
su ding va rit nude dudi tac dong cua gio.

Dong mat do dp luc: la dong chay gay nén
bdi su thay doi clia 4p sudt khi quyén.

Dong chay bo: la dong chay giy nén bai
sir dang muc nudc ¢ ven bd va céc ving cua
song do nudc & cic song chay ra.

Dong chay mat d¢ (d&i luu): la dong chay
gdy nén boi gradien ngang ciia mit do nudc
bién. N&u su phan b6 khong déu ciia mat do
nudc bién chi 1a do su phan bé khéng déu cha
nhiét d6 va d6 muéi gay nén, thi dong chay
sinh ra s& duoc goi 1a dong chay nhiét mudi.

Ly thuyét va phuong phdp tinh cic loai
dong chdy mét do la giong nhau. Vi vay dudi
day ching ta sé sir dung cho ching moét danh
tir chung 12 cdc dong chay mat do. Do nhimg
dic diém cua ly thuyét va phuong phdp tinh
cdc dong chdy mat do ma ching dugc tich
thanh mot nhém riéng biét.

* Dong chdy gié va dong chay tréi: Dong
chay troi do tdc dong kéo theo cuia gi6 gay nén,

con dong chay gié thi do tdc dong dong thoi
cha nguyén nhan néi trén va do nghiéng cia
mat bién tao nén dudi tdc dong truc Li€p cua
gi6 va su phan bé lai mat do do dong chay troi.

* Dong triéu: 12 dong chay do séng thuy
triéu gy nén.

* Dong chdy quan tric thay sau khi cac luc
gay ra ching da ngimg tic dong dugc goi la
dong chay quan tinh.

7.2.2. Phdn loai dong chdy theo do on dinh

Theo dd én dinh ngudi ta chia ra: dong
chay ¢6 dinh, dong chay tuan hoan va dong
chay tam thoi.

* Dong chay c6 dinh: la dong chdy cé
huéng va van toc it bién doi trong mua hay
trong nam dugc goi la dong chay co dinh
(dong chay tin phong ¢ cic dai duong,
Gonxtrim...).Tuy nhién néi mét cach chinh xac
thi khong cé dong chay c6 dinh, tit ca cac
dong chay déu bién doi. Vi vay ngudi ta xem
dong chay cd dinh la dong chay luén quan frac
duge 0 mot vung nao dé cua dai duong. Dong
chay nay phu thudc vao tinh chat phan b6 mat
d6 va phan b6 uu thé cia truong gio.

* Dong chay tuan hoan: l1a dong chay bién
déi dinh ky. Dong triéu thudc loai dong chay
nay.

* Dong chay tam thoi (khong tuan hoan):
|2 dong chay bién ddi khong c6 tinh chat chu
ky. Dong chdy nay trudc tién duge gay nén bai
gi6. Vé phuong dién tinh todn thi day 1a loai
dong chay phirc tap nhat.

7.2.3. Phdn loai dong chay theo do sdu phdn bo

Theo d6 sau phin b6 cé thé chia dong
chay thanh:

* Dong chay mat: 1a dong chay quan trac
duoc trong 16p nudc hang hai (16p nudc tuong
tng voi phan chim dudi nude cua tau 0-10m).

* Dong chay ting sau: 1a dong chdy quan
tric duoc ¢ do sau giita dong chay mat va dong
chay sat day.

* Dong chay sit ddy: 1a dong chdy quan
tric duge ¢ 16p nudc sit ddy. Ma sit day anh
huong manh téi dong chay nay.
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7.2.4. Phdn loai dong chdy theo tinh chdt chuyén
dong

Theo tinh chat chuyén dong dong chay
duoc chia thanh: Dong chay thing, dong chay
cong, dong chay udn khic. Cic dong chay
cong c6 thé chia ra thanh cdc dong xody thuan,
chuyén dong nguoc chiéu kim dong hé & bac
ban cdu va cung chiéu kim dong hé & nam ban
cau, Cac dong xody nghich chuyén dong theo
hudng nguoce lai.

7.2.5. Phdn loai dong chdy theo tinh chdt ly hod

Theo tinh chat 1y hoa chia thanh: cac dong
chay néng va lanh, man va nhat. Tinh chit cia
dong chay dugc xac dinh theo tuong quan giira
nhiét dé6 hay do mudi cua khoi nudc tham gia
chuyén dong va nudc xung quanh. Néu nhiét
do cua nude trong dong chay cao hon nhiét do
cua nudc xung quanh, thi dong chay dé dugc
goi la dong chay néng, né€u thdp hon thi goi la
dong chay lanh. Cic dong chay man va nhat
cling xac dinh mot cach tuong tu.

Nguyén Viin Viéd

8. DO MUOI NUGC BIEN

P& muéi nudc bién duge xem nhu la
trong lugng chung tinh bang gam cua tdt ca
cac chdt rin hoa tan trong 1000 gam nudc
bién, v4i diéu kién brom dugc thay bing
luong clo tuong duong, tat ca cacbonat déu
bi¢n thanh 6xit va tdt ca chit hitu co déu bi
dét chay (& 480°C).

Hé thuc gira dd muéi (S) va ham lugng clo
(Cl) dugc biéu dién dudi dang:

S=0,030 + 1,8050 Cl

Ham luong thuc cia mudi khéng bao gits
sal khdc qua 0.25% so vai két qua tinh todn
theo cong thifc trén.

Céac bién noi dia tidch biét mét phin hay
toan bo khoéi dai duong thé gidi c6 thé c6 thanh
phidn muéi khac va do dé c¢é hé thiic giita do
muol va ham luong Cl khéc.
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Ngudi ta di 1ap cic bang dic biét dé tinh
d6 mubi & c4c bién nay. Hién nay da co
phuong phép hoan thién hon dé xdc dinh do
mu6i dua trén do din dién cla nudc bién.
Phuong phép nay da dugc ap dung sau khi ché
tao thanh céng céc dung cu tinh vi dé do dd
din dién trong nudc bién. UNESCO cung vdi
Vién Nghién ciu Bién Quéc gia nudc Anh da
cong bo cac bang hai duong hoc qudc té.

INguyén Vin Viéd

9. 0 NHIEM MOI TRUONG NGHE CA VA
TAC HAI CUA SU O NHIEM

O nhiém méi truong nghé cd chi yéu la 6
nhiém méi truong & cic thuy vuc lién quan dén
nghé c.

Cac thuy vuc bi 6 nhiém 14 hau qua cua
cac hoat dong coéng nghiép, néng nghiép, phat
trién kinh (€ - xa hoi clia con ngudi va céac hoat
dong chién tranh. Nhitng ngudén giy 6 nhiém
du trén dit, hay trong khong khi cudi cling déu
trit xuéng thuy vuc, din dén:

+ Lam giau dinh dudng thuy vuc.
+ Cic chdt doc gay hai cho sinh vat va con
nguoi.

+ Su giau dinh dudng va ngod doc cic thiay
vuc cudi cling dan dén tiéu diét su séng, hiy
hoai cdc hé sinh thai, lam suy gidam nguén loi
va da dang sinh hoc.

Su 6 nhiém méi trudng nudc duogc hiéu la
su lam gidm gia tri kinh t€ va chiic nang hoat
dong cha thiy quyén do con ngudi gay ra. Tic
dong sinh thai cua cac chit gdy 6 nhiém lén
sinh vat thuy sinh & tit ca cic miic do tir té
bao, cd thé dén quén thé v quin xa.

O miic c4 thé: chit gay 6 nhiém hiy hoai
cdc chifc nang sinh ly, lam thay déi tap tinh,
giam nhip diéu tang trudng, tang mifc tir vong.

O mic quin thé: chit gy 6 nhiém lam
giam s6 lugng va sinh vat lugng, giam mic
sinh san, tang mic t& vong, 1am bién dong s6
lrgng khéng theo mot chu ky nao, do dé sinh
vat khong thé thich tng va diéu hoa dugc trang
thdi t6n tai ciia minh.

0 mitc quin xa: chdt gay 6 nhiém lam thay
déi vé cau triic va hoat dong chifc ning clia né.
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Chi can mét khau nio dé trong quin xa bi tén
thuong thi toan quin xa mét c4n bing, dé dang
bi suy thodi va diét vong. Khi quan xa bi hiy
hoai, ca he¢ sinh thdi cling bi hiy hoai, céc
quan the bi diét vong, tinh da dang sinh hoc va
di truyén ciing gidm va bi&€n mit.

Moi chat gady 6 nhiém déu cé co ché gay
hai riéng, song cd thé thuong bi nhiém bénh
khong chi do mét chit ma chiu tidc dong dong
thoi cia mot s6 chit trong diéu kién nhiéu yéu
to clla moi trudong lai trd nén giéi han dé6i véi
hoat dong song cua ching.

Ngudng giy chét: Dé dinh gid ban chat
cia mot chit gay hai 1én co thé, trong sinh thai
hoc thudmg ding céc chi s6 LC50 (hay DL50).
Pay 12 ham lugng hay liéu luong ma tai dé
50% sinh vat thi nghiém bi chét. Lién quan
dén diéu nay la thoi gian tic dong. O ham
luong thép, dé chét 50% dong vat thi nghiém,
thoi gian phai dai hon so véi ham lugng cao.
Do viy, cac chi s6 LC50 hay DL50 phai kém
voi thoi gian gay chét. Thudng ngudi ta ha
diing 24, 48, 72 va 96 gid va viél L™
LC,,*, LC,™ . Pay la ngudng gay chét clia mot
chat nao d6. Miic an toan cho phép thudng nho
hon ngudng gay chét tir 100 dén 1000 lan tuy
thudéc doc tinh cha chdt gay 6 nhiém va ban
tinh min cam cha sinh vat déi véi chét do.

O nhifm méi truong: 1a su thay ddi tinh
ch4t clia moéi truong, vi pham tiéu chuin méi
truomg. Chit gay 6 nhiém la nhimg nhan t6 1am
cho méi trudng trd nén doc hai.

Tiéu chuin moi truomg: 1a nhitng chudn
muc, gidi han cho phép (GHCP) dugc quy dinh
dung 1am can ci dé quan 1y moi trudng.

O nhiém moi trudng nude: la su thay doi
thanh phdn va tinh chdt cia nudc giy anh
hudéng dén hoat doéng s6ng binh thudng cla
con ngudi va sinh vat. Khi su thay déi thanh
phin va tinh chdt cha nudc vugt qui mot
ngudng cho phép thi su 6 nhiem nudc da o
miic nguy hi€ém ddi véi sinh vit va con ngudi.

Hién chuong chiau Au di dinh nghia 6
nhiém nudc nhu sau: “Su 6 nhiém nude 12 mot
bién ddi chl yéu do con ngudi gay ra dGi voi
chit lugng nuéc, lam 6 nhiem nudc va gay hai
cho viéc su dung, cho cong nghi¢p, nong
nghiép, nuéi cd, nghi ngoi - giai tri, cho dong
vat nudi ciing nhu céc loai hoang dai”.

Nguén géc cia 6 nhiém moi trudng nudc:
6 nhiém moi trudng nudc c6 thé cé ngudn goc
tu nhién hay nhan tao.

O nhiém c6 nguén géc tu nhién: 1a do
mua, tuyét tan, gié bao, 1a lut, v.v. Nudc mua
roi xuéng mat dat, duong pho do thi, khu cong
nghiép kéo theo cdc chit bdn xudng ao hd,
song sudi hodc cdc san phdm cla hoat dong
song cua sinh vat, ké cd cdc xdc chét cua
ching (su 6 nhiém nay con duge goi la o
nhiém dién).

O nhiém nhan tao: chil yéu do x4 nudc thai
tir cdc vung dén cu, cac khu cong nghiép, hoat
dong giao thong van tai, thudc trir siu, thudc
diét ¢6 va phan bén trong néng nghiép... vao
moi truong nudc. Theo thoi gian, cac dang gay
6 nhiém c¢6 thé dién ra thudng xuyén hoac tic
thoi do su ¢6, i ro.

Phan loai 6 nhiém moi trudng nudc:

Theo bin chdt cha tic nhan giy ¢ nhiém
gém: 6 nhiém v6 co, 6 nhiém hi co, 6 nhiém
héa chat, 6 nhiém vi sinh vat, 6 nhiém co hoc
hay vét 1y (6 nhi€m nhiét hoic do céac chit lg
limg khong tan, 6 nhiém phéng xa...).

Theo pham vi thai vao moi trudng nudc, co
6 nhiém diém (vi du ¢ nhiém tIr miéng cong
thai cba nha mdy) va 6 nhiém dién (vi du &
nhiém tit mot vu tran ddu trén mat bién).

Theo vi tri khong gian, ¢é 6 nhiém song, 6
nhiém ho, 6 nhiém bién, 6 nhiém nudc mat, 6
nhiém nudc ngdm...

Theo d6i twong nganh nghé st dung gom:
0 nhiém nudc dung cho sinh hoat, 6 nhiém
nudc dung cho noéng nghiép, & nhiém nudc
diing cho nghé ca.

Nguyén Dudng Thao

10. CAC LOAI HINH O NHIEM

10.1. O nhiém chat hiru co
10.1.1. Phdn loai cic chdt 6 nhiém hitu co

Cic chat hiu co nhiém vao nudc duge
phan thanh hai loai theo kha nang bi phan huy
sinh hoc:

Cic chat hitu co dé bi phan hay: bao gém
cac hop chit hydrat cacbon, protein, chit béo,
lignin, pectin... ¢6 tir t&€ bio va cic td chiic clia
déng vat, thuc vat. Cac chat hiru co nay ¢6 chi
yéu trong nudc thai sinh hoat tir khu dan cu,
nudc thai cong nghiép, tir cdc xi nghiép ché bi¢n
thuc pham, 10 mé. Trong nuée thai cua khu dan
cu c6 khoang 25 - 50% 1a hydrat cacbon, 40 -
60% protein va 10% chit béo. Chiing lam suy
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gidm luong Oxy hoa tan trong nudc gdy anh
huong xdu deén cac tai nguyén nuéc nhu dong vat
thuy sinh va lJam giam chat luong nudc sinh hoat,
nude dung cho nuéi trong thily san.

Céc chat hiru co kho bi phan huy: gém céc
hop chét hiru co vong thom, cdc hop chat da
vong ngung tu, cic clo hiru co trong dé co
thu6c trir sau, cdc dang polime, cidc dang
pﬂhanco] v.v. Ching kho bi phan huy do cdc
tdic nhéin sinh hoc binh Lhu(mg, ¢O thé ton tai
lau dai, tich Iuy lam ban vé my quan, gay doc
cho moi truong, gay hai cho doi séng sinh vat
ké ca con nguoi. Cic chat hitu co chiém 55%
long s6 chat ran, 75% trong huyén phu va
khoang 45% trong chat ran hoa tan.

Cic chit hiu co c6 tinh doc cao ¢ the
nhiém vao nuée. Cic chat nay c6 trong nuéc
thuong rat bén, thudc nhém cdc chat hiru co khé
bi phﬁn huy. Chung tich ldy va ton luu trong
nudc, trong co thé thiy sinh, gdy ¢ nhiém nudc
lau dai va gdy tdc hai cho h¢ sinh thai nudc.
Chting ¢6 thé [a céc hop chét di vong cla nito va
oxy, cdc hydratcacbon da vong ngung tu, cédc
hop chat phenol nhu pohclohlphenyl v.v. Cic
chit nay thuong cé trong nudc thai cong nghiép,
tr cic vang trong cay nong - lam nglut:p dung
nhi¢u thudc trir sau, cdc chat diét co, cic loai
nong hoéa dugce khic dé bao vé thuc vat cling nhu
nhung chat kich thich sinh truong, tir nguon nuac
thai cla bénh vién, xi nghiép dung qud nhicu
thuéc sat khuan, v.v.

Cac hop chat hitu co ¢d tinh doc cao bao
gom:
+ Phenol va cac hgp chat cta phenol:

Phenol va cdc hop chat cua phenol ¢6 tinh
doc cao d6i véi sinh vat néi chung, ké ca doi
voi ngudi. Mot sé hop chat phenol cé thé gay
ung thu. D61 véi nuéi trong thily san, t6 chic
Nong-Luong Thé gidi (FAO) quy dinh ham
luong phenol trong nuéc khong qua Smg/l déi
véi cd ho Salmonidae (cd hoi) va Cyprinidae
(ca chep) Thong tu s6 01/2000/TT-BTS cla
Bo Thuy san quy dinh gld tri gi01 han cho phep
(GHCP) cla ht:n::d tong sO trong vung nudc
ngot nuéi thuy san la 0,02mg/l, trong nudc
bién vung nuoi thuy san ven b la 0,001mg/l.

+ C4c chdit bao vé thuc vat:

Céc chat bao vé thuc vat la cac hcip chat
hitu co thuong doc déi véi sau hai cay trong va

CH,CHCOOH + SO,*

Lactat + Sulphat
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khd bén trong méi trumg Chung tich ldy va
ton lwu gay 6 nhiém, gay doc cho ngum va
dong vat. Hién c6 hang tram loai thudc bao vé
thuc vat, thudc diét co dugc st dung trong
trong trot. Céc chat d6 1a cdc hop chat phospho
hitu co, clo hitu co, cacbamat, phenoxy axetic
va pyreroid tong hop.

Mot diéu nguy hi€ém la cdc chat nay c6 do
bén cao, dic biét la cidc hop chéat clo hiu co.
Ching kho bi phan hily va tich tu giy 6 nhiém
moi trudng nudc. Su tich tu duge chuyén dén lén
theo chudi thic an va tic hai ngay cang tang dan.
TCVN 5943 - 1995 quy dinh gidi han cho phép
tong héa chat bao vé thuc vat trong nuoc bién
ven bo ding cho nudi thiy san la 0,01mg/l.
Thong tur s 01/2000/TT-BTS cua Bo Thiy san
quy dinh gidi han cho phép clia céc chit bao vé
thuc véat (irir DDT) trong viing nuéc ngot nuodi
thuy san la 0,15mg/l, DDT la 0,01mg/1.

+ Cac chat tanin va lignin:

Hai hop chat nay c6 ngunn goc thuc vat.
Tanin ¢6 & cic nha mdy san xuat glﬁy. ché
bién gb, ép mia va thudc da. Lignin c¢6 mat &
cdc xi nghiép sir dung nguyén liéu thuc vat
(mia duong, gidy, rau qua, v.v.). Cic chat nay
thudng lam cho nude thai ¢6 mau den, lam suy
giam chidt luong nudc cdp cho sinh hoat, du
lich, néng nghiép, nuéi trong thuy san. Ching
gay dac cho cdc loai sinh vt thuy sinh.

Mot trong nhiing nguyén nhén chinh gay 6
nhiém chat hiru co trong moéi truong nudc la
viéc sir dung phan hitu co trong néng nghiép.

Phan hiu co gébm cé cdc loai phan bén
nguodn géc hitu co (c6 thanh phan C, H, O, N)
nhu phan xanh, phan chudéng, phan vi sinh...
cung vdi cac hop chat hitu co nhu xac ba Lhu'c
vat, dong vat chua bi phan hity (dang miin tho),
hay da b phan huy va tong hop thanh hop chél
mun (min nhuyén) 1a ngudn tao dinh dudng
rat tot cho cay trong. Tuy nhién su phén hiy
phan hitu co du thira va xdc bd hiru co trong
diéu kién y&€m khi sé tao ra cdc chat doc hai
lam 6 nhiém moi trudng dat, moéi trudng nudc.

Trong méi trudng yém khi, sian phdm cudi
cling cla qué trinh phan hay cac chét hiru co
tao ra cha yéu la CH,, H,0O, COZ, H,S... gay
doc cho moi trung. Trong diéu kién yé’m khi,
sulphal ¢6 thé bi khir thanh sulphide sau dé keét
hop véi H, tao thanh H,S gay doc:

Nhiét do

—
Vi sinh vat

2CH,COOH + §* + H,0 + CO,
Acetat + Sulphit +...
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- Sau d6 sulphite lai tiép tuc tic dung véi
Fe™ hoac H, trong dat hoac trong nudc tao
thanh chat gay doc cho sinh vat.

S* + Fe** — FeS,
S* + 2H+ — H,S

Cac loai phin hiru co khi lan truyén vao
mol1 trudng nudc con 1a ngudn 6 nhiém dich
bénh bai trong phan cé rit nhiéu trimg giun
san, vi trung va cic mam bénh khic. Khi xam
nhdp vao nude ching c6 diéu kién sinh soi nay
no, lan truyén qua nudc mit, nudc ngdm hoac
boéc hoi vao khong khi lam 6 nhiém moéi
truong, gay bénh cho déng vat thiy sinh, tiéu
diét vi sinh vit c6 ich,v.v. Néu trong thiy vuc
¢6 qua nhiéu chat hiru co, trong diéu kién yém
khi thi qud trinh khi s& chiém wu thé, san
phdm tao ra 1a cdc axit hiru co lam cho méi
trudng nudc tré nén chua va chira nhiéu chat
doc CH,, CO,, H,S.

10.1.2. Pha dudng va su suy giam chdl luong
nuoc

Cic chit htu co khi xam nhap vao moi
trudng nudc bi khoang héa lam gia ting ham
lugng nito va phospho trong nudc va cé thé
dan (61 hién tugng phi dudng.

Phii dudng la su gia tang ham luong nito
va phospho trong cdc thuy vuc lam cho cdc
loai thuc vat bac thidp (rong, tdo) phdt trién
manh. N6 tao ra nhimg bién déi 16n trong thiy
vure, lam giam 6xy dan dén chat lugng nudc bi
suy giam va 6 nhiém.

Co s& sinh héa cia hién tuong pha dudng
la phan Ung quang héa (photosyntesis). Phan
img nay rat phuc tap xay ra theo nhieu budc:

Trudc hét cic chit diép luc (chlorophyl) va
cdc sac t6 (pigment) trong cay xanh hap thu
anh sang dé tong hop nén cdc chit hiu co tir
H,O va CO,. Tiép theo Ia qud trinh bién ddi
sinh héa, téng hop nén cédc t€ bao. Qua trinh
quang héa dugc mé ta nhu sau:

Anh sang

Chiorcphyl

/—\ s s
H,0 O,

{CH,0}
1/6 glucozo Bign d8i chat

Phin tng quang héa cé thé chia lam 2
budc:

+ Quang niang dugc chuyén thanh hoa
ning (bién déi niang lugng) dé thuc hién céc
phan tmg hda hoc.

+ Cacbon v6 co dugc chuyén thanh cacbon
hitu co va dang dau tién dugc hinh thanh la
glucozo, sau dé chuyén thanh phéan tir cla t€
bao. Thanh phan chia yéu cia rong, tdo va cay
xanh la cac nguyén t6 C, H, O. Thong thuing
lugng C., H, O trong cdy xanh va (rong tao
chi€ém 98% khéi luong tuoi ma ngudn cung
cdp cdc nguyén t6 nay chu yéu tir CO, va H,0.
Ngoai ra, trong rong tdo va ciy xanh con cé
nhing nguyén t6 da lugng va vi lugng cing
tham gia vao cdu tric 1€ bao. Véi thuc vat phi
du, mot phén tir ¢6 thé moé ta bang cong thic:

{CHIO) ]UG(NHE)IﬁH3PO4

Tir ¢cong thic trén cho thay, ty s6 C: N: P
la 106: 16: 1. Ty s6 N: P duogc goi la “gia tri
bién do do” (Redfield value). Gia tri nay biéu
thi lugng cdn thi€t N va P d€ tao nén rong, tao.
Dua vao ty 1¢é nay, ta ¢é thé biét duoc yéu 1o
nao la yéu t6 han ché su phat trién cla rong tao
trong thuy vuc.

Néu chuyén “gid tri bién do do” tir nguyén
tlr gam sang mg/l ta c6 N: P=7: 1. Do d6 néu
ty 1& N: P >7 thi P tr& thanh yéu t6 han ché,
nguoc lai néu ty 1&é N: P <7 thi N tr¢ thanh yéu
td han ché.

Khi thiy vuc qua du thira cic chat dinh
dudng N va P tao diéu kién cho thuc vat phu du
phét trién manh, tang sinh khoi. Két thiac vong
doi mot khai luong l6n than xac thuc vat phi du
bi théi rita, phan hiy din dén lam giam nghiém
trong ham luong 6xy hoa tan trong nudc, mot
yéu to co ban cta qua trinh tu lam sach clia moi
truong nude. Su phan hiy cla tao la mot trong
nhitng nguyén nhan chinh gdy ra su thi€u oxy
nghiém trong cia nudc, dac biét ¢ tang day.
Qua trinh nay xay ra theo phuong trinh:

(CH,0),,4(NH,),;H.PO, + 1380, — 106C0O, +
122H,0 +16HNO, + H.,PO,

Tir phan ing nay, cit 1 phan tr thuc vat
phu du da sit dung 276 nguyén tir oxy dé tién
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hanh phan tng phin hiy va giai phéng mot
luong dang ké axit va CO, vio nguén nuéc 1am
giam pH ctia nuSe. Nude bi nhiém bédn va cé
mui héi théi din dén dong vat thay sinh (tom,
cd...) chét hang loat.

Nguyén nhan clia hién tugng phi dudng la
nguon thai co chia nhiéu N va P.

Phdn loai ngudn thai coé chita N va P:

- Nguén diém (Land point sourses): la
nguén thdi tir hé théng cong ranh cha thanh
pho, thi xa, cac khu céng nghiép. Nguén thai
nay phu thuoc rit nhiéu vio mic s6ng cua
nhin dan va chuidn muc vé sinh trong khu vuc.
Ngoai ra phospho con dugc st dung rit nhiéu
trong san xuat phan bén va bot giat.

- Nguén dién hay phan tan (Land non -
point or diffuse sourses): nguén thai nay rat
rong 16n bao gdém cdc khu vuc sidn xuit noéng
nghiép, lam nghiép va cdc ving chay tran tu
cac khu do thi:

+ Vung canh tdc: phan bén, x6i mon,

+ Khu chan tha: phén sic vat va cdc san
pham théi rita, x6i mon,

+ Cic khu vuc san xuit sita va cac san
pham sita,

+ Nudc thai dan dung trong khu vurc,

Hién nay su phii dudng cic thiy vuc da trd
thanh van dé nghiém trong cd tam voc toan
ciu. O cdc nudc cong nghiép phat trién ngudi
ta da nghién citu cdc hop phdn gdp vao phi
dudng. Vi du ¢ Thuy Dién nam 1989 khoang
26% nito gay 6 nhiém céc viing bién ¢6 nguén
goc tir néng nghiép, 23% tir rimg va nganh lam
nghiép, 10% ling dong tir khi quyén, 8% tir dat
ngap nudc, 19% tir nudc thai do thi va néng
thon, 4% tir cong nghiép va 10% tir cdc ngudn
khic. Tai Anh va xit Wales thi bai chan tha gia
suc dong gop ta1 20% vao hién tugng phi
dudng.

10.1.3. Ngo doc viing nudc do phit duong

Rong tdo phat trién véi mat do cao trong
thiy vuc c6 thé giy ngd doc cho viing nudc
hoac sinh ra chat doc giét chét cdc loai dong
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vt thay sinh. Loai tio Prymnesium parvum
sinh s6i manh & nudc phd dudng sinh ra cdc
chat doc gay chét ca. Mot tap doan Prymnesium
parvum khoang 10* - 10° 1€ bao/ml c6 thé sinh
ra mot luong chat doc du dé giét cd. Céc chat
doc clia tao lam (Cyanobacteria) c6 thé gay
nguy hiém cho con ngudi, gia sic va dong vat
hoang da. Nhiéu loai dong vat trong cic chi
Mycrocystic, Aphanizomenon va Anabaena c6
thé sinh ra chat cé doc tinh cao di ducc xdc
dinh. Tuy nhién chit doc khéng phai luon ludn
xudt hién khi tdo Cyanobacteria nd hoa, néng
do chat doc cé thé khiac nhau, Piéu nay 1am
cho chiing kho bi phat hién va du dodn.

10.2. O nhiém ddu mo

Didu la moét hop chit hitu co cao phan tir
phic tap hdu nhu chi chita hydrocacbon. Diu
dugc tao thanh tir xa Xua, bing nhimg phéan
ting phic tap xay ra dudi diéu kién dp sudt va
nhiét do ¢ do sdu nhit dinh, cung véi cac van
dong dia chat.

Hop chat hifu co dau duge tim thdy ¢ hinh
thitc thé khi thuong goi 1a khi thién nhién, & thé
long goi 1a ddu thé, chat rin hoidc nia ran duoc
tim thdy trong ddu cét, ddu dd phiém. Nhimmg
chat dé mang tinh héa hoc phic tap va bao gém
hing tram loai phén tir. Cic phéan tir dugc sip
x€p theo thir tu, kich thudc phic tap tir metal
dén hydrocacbon thé khi véi trong luong phan
tr nang 16g/mol, cic hop chat rdn cé phan ti
I6n hon 20.000g/mol. Tuy thanh phén chinh clia
ddu mé 1a hydrocacbon thién nhién nhumg bao
gio cling chira mét phdn phu nho di kém la cic
hop chéat khoéng thudc hydrocacbon dé 1a cic
chét nhura, cdc axit hitu co, cic hop chat hiru co
chira S va N, cic tap chit vo co khic va trong
ddu tho con chita ca nudc.

Hydrocacbon ctia ddu mo thuée 3 ho:

- Hydrocacbon parafinic: cong thiic téng
quat chung CH,_,,

- Hydrocacbon thom: cong thifc t6ng quit
chung CH,

- Hydrocacbon napphenic: cong thic téng
quat chung C H,, va c6 dang mach vong.
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Nguyén nhdn cia 6 nhiém ddu:

Nguyén nhén ctia 6 nhiém diu 1a do su
tran dau thé hoic do tinh ché san phdm ddu. Su
kién gay 0 nhiém ddu 16n va trdm trong 12 tran
dau hodc cic chit than dét tir cac thu chd ddu
thdi ra hodc tir cac giéng khoan, tir cdc xa lan
hogc tir céc tau do ran nit cdc méi han cia éng
dau. Khi thiy vuc bi 6 nhiém dau, giita mat
thﬂﬁng cia nudc va khong khi cé6 mét 16p ddu
mong hay day dan dén lam thay déi qué trinh
trao déi khi cia nudc nhu su hdp thu 6xy va
hoa tan khi cacbonic (CO,). Khi 1 tin ddu mo
d6 ra bi€n c6 thé lan toa trén mot bé mat rong
dén 12km’ tao nén 16p ving ddu chi day
1/1.000mm ngéan cdch nudc vai khoéng khi. Tu
d6 1am thay déi tinh chédt ctia moi trudng nuéce
nhu lam thay déi siic cang mat ngoai, do pH,
nhiét do, khd nang trao déi 6xy va khi
cacbonic, v.v.

Anh hudng ciia 6 nhiém ddu:

O bién va dai duong, khi bé mat bi 6
nhiém dau s& anh hudng dén sinh hoat va su
song cla cac quan thé chim bién, cac dong vat
song & bién (nhu hai cdu, cdc loai c4, gidp xéc,
thAn mém) va cic dong vat khéng xuong séng
khdac (nhu san ho), cac loai thuc vt cua rung
ngidp man (nhu sd, vet). Lép mang dau mo
ngan cdch khéng cho cic tia nang mat troi
Xuyén qua nudc bién, 1am cham qua trinh trao
doi 6xy cia nude bién, trudc hét lam ngung su
sinh san hay giét chét cic lodi sinh vat ndi
(sinh vét phii du) va tao bién. Lép mang diu dé
cling giét chét trimg ca va cd bot song & ngay
trén mit nude bién.

Lép ddu mo trén mat bi€n do tic dong cla
séng va hai triéu c6 thé ling xuung sdu hon
gay tac hai cho hé sinh thdi bién. Do mau sic
xdm den cla nhd tuong ddu mo, trong nudc
bién tao nén mot chat 1éng xdm den ma ngudi
ta goi 14 hdi triéu den.

Co ché gay hai cia ddu mo dor voi thiy sinh
vdt:

- Chat hydrocacbon thdm vao t6 chifc t€
bao ngin cin qua trinh chuyén héa, lam ngimg
sur trao d8i chat giita t& bao v6i méi trudng bén
ngoai va lam cho cdc sinh vat bi chét, Dau mo

va cédc sdn phdm clha ching lam cho cdc sinh
vat bién chét khi & hAm luong dat 0,2mg/1 nudc
bién, 1am cho cédc sinh vat ddy chét khi & ham
luong 1,43mg/l va lam cho cd 16n chét khi ham
luong dat ngudngl6mg/l.

- Céc din xuit ddu mo tich tu trong cd thé
sinh vit bién, 1am cho thit cua ching c¢6 mui
ddu md khong thé ding dé lam thifc an va cé
thé din t6i hinh thanh bénh ung thu do lam r6i
loan théng tin di truyén, nhat 14 & cd. Con ngudi
khi an cdc hai san bi nhiém ddu mo c6 thé bi
ngd doc hodc ciing c6 thé mac bénh ung thu.

- Cac dan xuit cua hydrocacbon trong
nude bién bi céc vi khudn hiéu khi phan giai va
tao ra cdc chat gy 6 nhiém khac tuong tu nhu
cac chét hoa hoc hitu co.

- Ddu moé bam vao cédc loai thuc vat cla
rimg ngap man, lam cho cay ngat thd va chét,
dong thoi lam mat moi trudng séng cla cic
loai tdo, hau, vem, tom... va cdc dong vit
khong xuong séng khac song tap trung tai
viing ré clia cac cay su, vet dian dén huy diét hé
sinh thdi rimg ngap man ven bién. Theo cédc két
qua nghién ctu, 5 nim sau tham hoa 6 nhiém
dau mo, khong maot loai sinh vat nao phuc hoi
duoc, gdy ra cdc “thuy vuc chét”.

- Ddu mo ¢6 thé lam chélt ca cdc ran san ho
& do sau 6m. O nhiing viing bién bi 6 nhiém
dau mo, nguoi ta thay c6 dén 2/3 san ho bi huy
diét. Do cac ran san ho la moi truong song,
sinh san va phat trién cha nhiéu lodi tom va
cd... Su hiy diét san hé sé kéo theo su suy
giam cta nhiéu loai hai san.

- Dau mo ngoai tic dung lam chét nhiéu
loai hdi sdn con lam mat moi trudng séng va
xua dudi sinh vét di cu dén nhiing viing khéc
dan dén lam suy giam san luong cuia nghé ca.

Qua trinh phuc héi cdac hé sinh thai bién sau
khi bi 6 nhiem dau mo:

Sau khi bi “hai tricu den”, qua trinh phuc héi
hé sinh thai bién c6 thé chia ra lam 3 giai doan:

- Gial doan m¢ rong ban dau: qua trinh 6
nhiém & bé mat ciing nhu & do sau kéo dai
thém gdp doi thai gian cha sur tran ddu ra bién
va gay ty lé tlr vong cao cdc loai sinh vat bién.
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- Giai doan 6n dinh: tai khu vuc bi 6 nhiém
diu mo, nudc bién, cdc trdm tich, va sinh vat
bién, tuy thudc vao viéc cdc sinh canh din din
trd lai su 6n dinh ma gial doan nay cé thé kéo
dai tir vai thang dén trén 1 nam.

- Giai doan tdi lp tap doan va tdi tao quan
xa sinh vat bién: day 1a giai doan khoi phuc su
thiét 1ap lai cta hé sinh thdi dugc danh dau boi
cac thoi k¥ khac nhau va giai doan nay c6 thé
kéo dai nhiéu nim dén trén mot thap ky o céc
vi do 6n ddu.

Khoang thoi gian tir 6 - 7 ndm c6 thé du dé
xoa hét ddu vét cia tham hoa 6 nhiém dau mo &
moi truong bién va dai duong ving o6n déi;
nhung cling ¢6 noi, do nhimg b6l cinh nhat
dinh, thdi han c6 thé kéo dai trén 10 nam. O céc
viing nhiét déi, qua trinh khoéi phuc hé sinh thai
bién ¢6 thé xady ra trong thoi gian ngan hon.

Tuy thudc vao diéu kién moi trudng, thoi
tiét & timg vung, tic hai coa ddu va cic san
pham ddu déi véi moéi trudng la khic nhau.
Anh hudng gay doc cta ddu trong moéi trudng
chiu tdc dong cia mot sd yéu to chinh sau:

- Loai ddu va cadc doc tinh lién quan cua
cac hop phédn hydrocacbon,

- Khoi lugng déu,

- Hau qua cua su ton tai cic ph€ phim ddu
dudi cac diéu kién méi trudng.

- Piéu kién cua diu nhu su loang vét, su bay
hoi trong thién nhién va nhiét do cta thoi tiét.

- Loai méi truong cé anh hudng dén tinh
d6c nhu diéu kién thai ti€t va khi hau, su hién
dién cta nhiing 6 nhiém khéc.

- Kha nang nhay cam cua sinh vat trong hé
sinh thdi bi 6 nhiem dau,

Su ¢6 dau tran thuong xdy ra trong cac hoat
dong tham do, khai thic, van chuyén, ché bién,
tang trir ddu mo va cac san pham cua ching
thuong géy ra cic hiu qua nghiém trong, nhat la
o trong song, vinh hoac ving ven bd. Khi ¢ su
cd dau tran, can tién hanh céc budc sau:

- Théng bio.
- Céc hoat dong cu theé:
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+ Citu ngudi bi nan thoat khoi vung nguy
hiém.

+ Tim moi cich ngian khéng cho ddu tir
ngudn 6 nhiém chay ra moi truémg.

+ Trong truomg hop tai nan dam va tau
hodc v& kho chita cdn nhanh chéng tim céch
san diu va cit giir tai noi an toan.

+ Tim cdch ngan khong cho ddu lan ra moéi
truong bang cach ding phao ngan dau chuyén
dung hoac dung tre, nifa két thanh phao ngan
va nhanh chéng td chic thu gom tir bom hiit
dén vét thu cong.

+ Trudng hop dau tran ngoai khoi xa bo ¢o
thé diing chat phin tidn diu (dugc su dong ¥
clla cdc co quan chiic nang c6 thim quyén).
Tuyét déi khong dung chat phan tdn trong
song, vung clia song va ving ven bién.

+ Khi ddu trin vao bd gdy 6 nhiém tim
moi bién phdp va phuong tién thu gom dau,
lam sach b& bién. Can ddu thu gom cdn dugc
co quan chuyén mon huéng dan xir ly.

- Cac bién phdp phong ngtra: Cic bién
phdp phong ngira 12 co ban va cén thiét. Can
xay dung cac ké hoach, phuong an @ng ciu su
c6 ddu tran hang nam.

10.3. O nhiém kim loai nang

Theo quy udc, khi nao ty trong kim loai
y > 5g/m’ thi duoc goi 1a kim loai ning.

Ciéc kim loai ¢6 trong nudc nam trong dai
rong tir ¢o ich dén gay khoé chiu cho td1 doc hai
gdy nguy hiém.

Cic kim loai ndng nhu: Hg, Cd, Pb, As,
Sb, Cr, Cu, Zn, Mn, v.v. ¢6 trong nudc vdi
nong dé cao déu lam cho nudc bi 6 nhiém.
Kim loai ning khéng tham gia hoédc it tham gia
vao qua trinh sinh héa va thuong tich luy lai
trong co thé sinh vit, vi vay chiing 12 céc chit
doc hai déi vai sinh vat.

Kim loai nidng c6 mat trong méi trudng
nuéc tr nhiéu ngudn nhu nudc thai céng
nghiép va sinh hoat, tir giao thong, y t&, nong
nghiép, khai thac khodng san. Mot s8 nguyén
t6 nhu: Hg, Cd, As rat doc déi voi thay sinh
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vt ké ca & néng do thap. Trong Tiéu chudn
chat lm:_mg moi trudng nudc, ham lugng cac
nguyen to kim loai nang duge quan tam hang
dau. TCVN 5943 - 1995 quy dinh giéi han cho
phép trong nudc bién ving nuoi thiy sin ven
bd cia Hg = 0,005mg/l, Cd = 0,005mg/l, As =
0,01mg/l, v.v,

Dé xic dinh ham luong kim loai ning
trong nudc c6 thé ding cdc phuong phép nhu
phan tich héa hoc, phan tich quang phd hip thu
nguyén tr (AAS), phan tich quang phé phat xa
plasma ghép ndi cam tng (ICP - EAS), phan
tich cuc pho, v.v.

Mot 5o dan liéu vé 6 nhiém Hg va Cd trong
moi ruong nuoc:

Cac loai mu6i thiy ngan (Hg) khi nhiém
vao moi truong nudc bién, dai duong lién chiu
téc dong cua hé vi khudn c6 mat trong nuéc
man chuyén déi thanh methyl thuy ngan. Cic
chat thuy ngan hifu co ma dién hinh la methyl
thiy ngan doc hon ca cdc muéi thiy ngan, cé
xu huéng tich tu trong thit, xuong ctia ca va dat
tdi ham lugng doc hai d6i véi ngudi. Khi ngudi
an phai nhimg loai ca bi nhiém doc bdi methyl
thiy ngan, chat doc nay tich dong lai trong t6
chic than kinh lam bién d6i chifc ning cla né
gdy bénh Minamata (do ngudi Nhat dit tén)
cho con ngudi. O giai doan méi no,dong vat
thiy sinh nhay cam véi Hg hon so véi giai
doan trudng thanh. Gid tri LC,, 0 96 gid cua
Hg dé6i vai cd nude ngot 1a 33 - 400 pg/lit.

Trong céc loai c4 bién, ¢6 mot xu hudng

thuong nhitg con ca to hon va gia hon tich tu
Hg tuong déi nhiéu hon.

G mot s6 thiy vuc nuée ngot, ngudi ta
ciing nhan thay c6 hién tugng 6 nhiém Hg & cd
trong tw. Su tich luy sinh hoc cua Hg ¢ ca
trong mot s6 ho s€ tang lén néu ho dé cob tinh
axit, boi I€ diéu kién nay s& thién vé huéng tao
nén methyl thay ngan. O nhiing hé c6 tinh axit
it hon, su hinh thanh dimethyl thiy ngin wu
thé hon nhung chat nay it c¢6 kha nang tich tu
sinh hoc vi n6 c6 thé bay hai vao khi quyén
dudi dang nhimg nguyén t6 Hg ngam nudc.

Cd c6 doc tinh cao v&i dong vt thiy sinh.
Loai dong vat phit du Daphnia magna rat nhay
cam v6&i Cd. Gid tri LC,, clia Cd voi loai nay la
0,03mg/l. Céc loai ca dé hap thu va tich Iiy Cd
trong co thé.

10.4. O nhiém thuéc bao vé thue vat

Thudc bio vé thuc vat 1a nhimg chit doc
c6 nguon goc v nhién hoac téng hop héa hac,
dugc dung dé phong trir cic sinh vat ¢6 hai cho
cdy tréng va nong san, ching cé6 cdc tén goi
khac nhau nhu thudc trir bénh, thudc trir sau,
thudce trir ¢d, v.v. Trong qua trinh sir dung chi
c6 mot phan thude tac dung truc ti€p dén cén
trung va sdu hai, con lai roi vao nudc va dat
gy 6 nhiém. Thuéc s€ lan truyén va tich liy
trong moi trudng dat, nudc va cdc san phdm
nong nghiép, thiy san, thim nhap vio co thé
nguoi va dong vat theo chudi thirc an.

Hién nay cé hon 1.000 hop chit duogc ché
tao va sir dung lam thuéc bao vé thuc vat. Cic
loai théng thuonmg nhat la: thuSc trir sau
(insecticides), thudc diét co (herbicides) va thuéc
di¢t nidm (fungicides). Bang 1 trinh bay cic
nhom thudc trir sdu va diét ¢6 chl yéu hién nay.

Cac nhém thude trir sau va diét co chu yéu

Nguén: Ross, 1993

Cic nhém thuéc trir dich hai

Nhimg loai thuéc dac hiéu

1. Thubc trir sdu (insecticides):
- Clo hitu co (Organochloriness)
- Lan hitu co (Organophosphat)
- Cacbamat (Carbamates)

- DDT: Aldrin, Heptachlor
- Parathion, Malathion
- Cacbaryl, Cacbofuran

2. Thuéc trir ¢o (Herbicides):

- Phenoxiaxetic (Phenoxyacetic acids) -24-D, 24-5-T

- Tolhuidin (Tolhuidines) - Trifluralin

- Tniazin (Triazines) - Atrazin, Simazin
- Phenyl ure (Phenylureas) - Fenuron

- Bipyridyl (Bipyridyls) - Diquat, Paraquat
- Glyxin (Glycins) - Glyphosat
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Viéc sir dung héa chit bao vé thuc vét trong néng nghiép da lam nay sinh nhiéu van dé vé
moi trudmg. Dién thé thuc 1€ clia thude bao vé thuc vat duge minh hoa trong hinh 1:

-
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\
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i s » réng — 5 cin diét

Pat nﬂng
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|

NUGC  pac biet
ngot

Thu hoach —— Ddng vat

Thee

Con ngudi
l Nudc ngdm

;

Dai duong, ao hé

Hinh 1. Dién bién thirc té cla thudec bdo vé thuc vat trong moi truong

Nhu vay, dinh huéng cla viéc sir dung
thudc trir siu la diét hai, nhung dién bién thuc
t€ cua noé lai anh hudng doc hai lén dat, nudc,
khong khi, bién va dai duong, cdc san phdm
néong nghiép, thuy san, dong vat va siic khoé
cua con nguoi. Pac biét du lugng clia nhimg
chat c¢6 tinh doéc cao nhu Chlordane, DDT,
Picloram va Zimazine cé thé ton tai rat lau
trong moi trudng. Hinh 2 biéu thi du lugng
thudce trir séu, trir co theo thoi gian.
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Hinh 2. Du luong thudc trir sdu, trit ¢é theo thdi gian
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Dur lwong thuée bdo vé thuc vdt:

Du lugng thuée bao vé thuc vat la nhimg
chat dac tht ton luu trong dat va trong luong
thuc va thuc phdm, trong sin phim nong
nghiép va trong thic an vat nuoi do si dung
thuéc gay nén. Nhitng chat dac thu nay bao
gom dang hop chat ban diu, cic din xuit dac
hiéu, sdn phdm phan gidi, chuyén héa trung
gian, cdc san pham phan itng va cic chat phu
gia c6 y nghia vé mat doc ly. Déy la nhitng hop
chat doc.

Du lugng thudce bao vé thuc vat duge tinh

bang pg hop chét doc trong 1kg nong san hoac
bing mg/kg nong san.

Mizc die ligng 161 da (Maximum residue
limit MRL): 1a luong hgp chit doc cao nhat
dugc phép t6n luu trong néng san ma khong
gdy anh huong dén co thé ngudi va vat nuoi
khi st dung nong san dé lam thic an.

Muc du lugng t6i da cha mébi loai thusc
trong ting san phdm cay tréng va vat nuoi
thudng duge quy dinh khic nhau & méi nudc
can cu vao dic diém sinh 1y, sinh thdi va nhat
la can cir vao dac diém dinh dudng cta ngudi
dan nudc dé.
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Ngoai mat tich cuc, su 6 nhiém thudc bao
vé thuc vat c6 thé giy ra nhing hau qui
nghiém trong cho moi trudng. Theo cic két
qua nghién ciu, c6 toi trén 50% s6 thudc phun
cho cay trong bi roi xudng dit. Thude tén tai
trong dat dan din dugc phan gidi qua hoat
dong sinh hoc cia dat va qua tdc déng cia céc
yé€u t6 ly héa. Tuy nhién t6c d6 phan giai cla
thudc chdm néu thudc tén tai & dat véi luong
16n, nhat la dat cé cac hoat dong sinh hoc yéu,
do d6 khi thudc bi rita tréi s& gay 6 nhiém
ngudn nudc.

Nguon goc 6 nhiém thuoc bdo vé thuc vit:

Nudc ¢6 thé bi 6 nhiém thuéc bao vé thuc
val trong cic truong hop sau:

- Pa thuée bao vé thuc vat thira sau khi sir
dung.

- D6 nude rita dung cu chifa thude bao vé
thuc vat xuéng hé, ao.

- Cay trong ngay canh mép hé, ao, soéng
sudi duge phun thudc bao vé thuc vat.

- Su chay, ro ri hoac qué trinh x6i mon,
rira troi dat da bi 6 nhiém thudce bao vé thuc
vat.

- Thudéc biao vé thuc vit 1an trong nudc
mua & cic vung cé khéng khi bi 6 nhiém thudc
bao vé thuc vit.

- Dung thude bao vé thuc vat dé giét ¢d &
cic thuy vuc.

Tdc hai cua thudc bdoe vé thuc vat:

- Gay hai cho dong vat c6 ich: trong cac
loai con triing, s lugng con trung gay hai chi
chiém 1%, con lai 99% con trung la cén thiét
trong quan hé hitu ich, khong chi c6 ich lgi cho
con ngudi ma con khéng thé tich rdi dugc
trong sinh quyén. Thudc trir sau géc hoéa hoc
khéng chi tiéu diét con trang cé hai ma con
tiéu diét ca con trung c6 ich.

- Tiéu diét cc loai thién dich, lam mat cén
bang sinh thai: thudc bao vé thuc vat bi ria troi
xudng céc thiy vuc 1am hai cac loai dong vat

thuy sinh nhu éch, nhdi, rin nuéc ma nhimg
lodi nay la thién dich cua sau hai. Nhu vay sé
lam tang thém s lugng sau hai vi da diét mét
thién dich clia ching.

- Tiéu diét cdc loai thiy sdn nhu tém, ca,
cac loai dong vat phi du, dong vit ddy...; lam
suy gidm nguén thdc an cua ching trong thiy
Vuc.

- Gay nhiém doc lau dai déi véi dat va
nudc lién quan dén théi gian phan hiy cha
timg loai thuéc.

- Sir dung an toan, ¢6 hiéu qua thudc bao
vé thuc vat:

+ Dung ding thudc.

+ Dung ding cach pha thudc.
+ Dung diing liéu luong.

+ Dung dung lic,

10.5. Tich lay sinh hoc (Bioaccumulation) va
tich luy gia tang (Biomagnification) chat gay
doc

Cac hoa chit doc tic dong dén co thé sinh
vat theo 2 kiéu:

- Gay doc tic thoi (Acute toxicity) cé thé
dan dén céi chét sau mot thoi gian ngan. Cic
chi s6 LD hoac LC la chi sé duoc xac dinh la
liéu gay chét. Cic chit gdy doc tic thoi thuong
c6 ham lugng cao hon nhi€u so véi ching
thudng co trong tu nhién.

- Gay doc tiém tang (Chronic toxycity) 1a
kha nang anh huéng lau dai dén co thé sinh
vat, tdc dong dén cdc chu trinh sinh hoa, phat
trién, sinh trudng, v.v. clia cd thé. Liéu gay anh
hudng tiém tang thuong khéng 16n, tham chi
chi cdn mét ham lugng nho cé san trong tu
nhién va co so dién ra gay doc tiém tang la kha
nang tich tu cdc chat gay doc clia mot s6 co thé
sinh vat.

10.5.1. Tich liy sinh hoc

La kha nang tich 1dy mot s6 héa chit nhat
dinh trong co thé.
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Con diép la loai hai manh vo & bién c6 kha
nang tich lily mot s6 kim loai nhwr kém, déng,
cadmi va crom trong d6 ham luong cadmi
trong co thé diép cao hon téi 2,3 triéu lin so
véi trong nudc bién.

Su 6 nhiém moéi truong khong chi anh
huong dén cdu tric thanh phin, muc dé da
dang, mat do va sinh khoi cdc nhém thuy sinh
vat ma con gay tic dong tiéu cuc tiém tang
khac la bién d6i chat luong cla nhiing cé thé
trén co s tich tu cdc chat gay doc nhu mot s6
kim loai niang, cac hoa chat bao vé thuc vt
trong cdc co quan noi tang cla mot s6 loai ca,
than mém, gidp xic.

Thoéng thuong, mot s6 cac chat gay doc
nhu kim loai nang, cac héa chat bao vé thuc
vat ¢6 ham lugng rat thap trong moi truong
nudc chua di dé gay chét cho ciac nhom sinh
vit. Tuy nhién, mét s6 loai thuy sinh trong
qua trinh dinh dudng, hip phu da thu nap va
tich tu theo thoi gian nhitng thanh phin héa
hoc ké trén. Su tich luy cdc chdt giy doc nhu
vay dén mot gidi han nao diy vé ham luong
hoac thti gian thi bat ddu biéu hién anh
hudng dén co thé sinh vat. Kha nang tich lay
sinh hoc din t6i hién tuong gia tang cédc chat
gay doc.

10.5.2. Tich liiy du doc sinh vit nghé ca

Su gia tang nhanh ham luong cdc chat
doc tir nong do sir dung nhd dén ham lugng
cao va rat cao duoc tich ldy trong chudi thic
an cac co thé séng duoc goi la “rich luy du
déc sinh var® hoac “khuyéch dai sinh hoc”
(Biomagnification).

Khuyéch dai sinh hoc duoc hi€u don gian
la tich luy cdc chat déc véi ham luong cao
trong co thé sinh vat ¢ cic bic dinh duéng cao
hon.Vi du tich liy du doc sinh vat trong chubi
thic an:

Thuc vat phut du — Ca an tao —» Chim
nudc an ca.

Nguyén Dusng Thao
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11. THEO DOI MOI TRUONG NGHE CA
11.1. Chit lugng nuée

Chaét lugng nuée tr nhién duge danh gia qua:

- Déac di€m céc yéu t8 vat 1y (do duc, chat
ran, phong xa, mau, nhiét d6), néng do cic
chét vo co, néng do céac chét hiru co va vi sinh
vét trong ngudn nudc.

- Thanh phén va trang thdi quén thé cua
thuy sinh vat trong nudc.

Do viéc xac dinh cdc thanh phén héa - ly
duge thuc hién tin cdy, 6n dinh véi do chinh
X4c cao nén cac té chic moi trudmg qudc t€ va
cic qubc gia déu sir dung cac thong so 1y - hda
dé quy dinh chét luong nudc.

Thanh phin thuy sinh do it bién doéi tic
thoi khi chat lugng nudc thay déi va thudng cé
sal sG 16n gilta cdc co quan quan tric, phuong
phdp quan tric, nén chua cé tiéu chudn quy
dinh ma thuong dugc xem xét bo sung, dac
biét la cac thuy sinh vat nhay cam vdi su thay
déi chat lugng nudc (sinh vat chi thi).

Céc yéu t6 anh hudng dén chat luong nudc
tu nhién:

Nguoén géc cha yéu giy 6 nhiém nudc céc
kénh rach, séng, hd, bién la:

- Nudc thai tir khu dan cu, bénh vién, co
quan, trudng hoc (goi chung la nudc thai sinh
hoat),

- Nudc thai tir co sd san xudt cong nghiép
va dich vu (goi chung la nuéc thai cong
nghiép).

- Nudc chay tran do mua, 14, lut tir ving
nong nghiép, cong nghiép, khu dan cur dua vao
ngudn nudc.

- Nuéc mua cudén theo cdc tic nhan 6
nhiém trong khong khi dua vao nguon nudc.

- Chdt thai rin chita héa chat, diu md, vi
trung tir cic nguon sinh hoat va cong nghiép.

Viéc kiém sodt, khéng ché€ va quan 1y 6
nhiém nguén nudc ddi véi cac ngudn diém la
tuong déi don gian. Trong khi dé déi véi cic
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nguén khong diém nhu nude mua chay tran, li
lut, v.v., viéc ki€ém sodt, khong ché va quan 1y
la hét sic khé khin do khong thé xdc dinh
chinh xdc nguén gdc, vi tri, quy mo lan truyén
cdc tic nhan 6 nhiém. Vi vay, mé6t hé théng
quan tric chét luong nudc véi mang ludi céc
tram c6 dinh do dac, thu méu, phan tich va xir
1y 6 liéu can dugc xdy dung cho méi qudc gia,
moi khu vuc hoic toan céu.

O quy mo todn cdu, 4 co quan thudc Lién
hiép quéc (UNEP, WHO, UNESCO, WMO)
da x4y dung hé théng quan tric méi trudng
toan cau (GEMS) véi 3 d6i tugng gidm sét chi
yé€u la: nuéc, khong khi va thuc pham.

(3 Viét Nam, tir nam 1995, B6 Khoa hoc
Cong nghé va Méi truong da thiét lap hé thong
quan trac moi trudng qudc gia, trong dé quan
tric chét luong nudc 1a mot trong céc ndi dung
uu tién. Mot s6 bo, tinh thanh dang xdy dung

cdc du 4n thi€t 1ap hé théng quan trac chuyén
nganh hay cdp tinh.

11.2. Tiéu chuin chat lwong nudc

Tiéu chuén chét lugng nude duge quy dinh
dua vao muc tiéu sir dung: nudc udéng cian do
tinh khiét cao vé mat héa ly, sinh hoc; nudc
thity loi cdn ddm bdo d6 man va mot sé
nguyén té dudi muc co hai cho cdy trong; nudc
dung cho nuéi trong thliy san cidn nudc sach
nhung lai ¢ dé6 man phu hop.

Tiéu chudn chat luong nudc 1a mic do
chia cho phép céc chit nhiém ban trong nguén
nudc, néng do gidi han cho phép cdc chat doc
hai va trang théi vé sinh chung. Moi déi tugng
st dung nudc cé yéu cdu dinh lugng cu thé vé
gi01 han cho phép va vé sinh chung, riéng.
Bang 1 phan loai nguén nudc theo mot s6 chi
tiéu ly héa co ban ciia méi trudng nudc:

Bang 1. Phan loai nguon nudc

Nguon: Hoang Kim Co va nnk,2001

Mg o EEE g | Phan loai nguén nudc _
‘ R4t sach Sach Khéng sach Bin O nhiém

Chi s6 coli 0,18 0-100 100-1.000 10°-10° 10°-107 107
Mui 0,13 0 1-2 3 4 5
BOD (mg/l) 0,12 <l 1-2 2-4 4-10 >10
b6 pH 0,10 6,5-8 6,5-8.5 5-9.5 4-10 <4, >10
Oxy hoa tan (mg/1) 0,09 >8 g -6 6-4 4-2 <2
Mau (d8) 0,09 <20 20-30 30-40 40-50 >50
Chat lo Iimg (mg/1) 0,08 <10 10-20 20-50 50-100 >100
Téng dé khoang héa (mg/l) 0,08 <500 500-1000 | 1000-1500 | 1500-2000 | >2000
Clorua (mg/l) 0,07 <200 200-350 350-500 300-700 >700
Sunfat (mg/1) 0,06 <250 250-500 500-700 700-1000 >1000

Bang 2 trinh bay gid tri giéi han cho phép han cho phép vé nong do cdc chdt 6 nhiém

vé néng do cdc chat 6 nhiém trong viing nuéc  trong nudc bi€n viing nuéi thiy san ven bd theo

ngot nuoi thiy san. Bang 3 trinh bay gid tri giéi  Thong tu s6 01/2000/TT-BTS cua Bo Thiy san.
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Bang 2. Gia tri giéi han cho phép vé néng dé céic chit 6 nhiém

trong ving nudc ngot nudi thay san
(Thong tu s6 01/2000/TT-BTS ngay 28 thing 4 nam 2000 cia Bo Thuy san)

T Théng s6 Pon vi tinh Cong thirc héa hoc Gid tri gidi han
1 | pH 55-8,5
2 BOD (20°C) mg/l <25
3 COD 35<COD<100
4 Oxy hoa tan - >3
5 Chat ran lo limg 80
6 Co, 12
7 Asen As 0,1
8 Magie Mg 50
9 Cadimi Cd 0,02
10 Chi Pb 0,10
11 Crom (VI) (@ g 0,05
12 Crom (III) i o 1,0
13 Déng Cu 1,0
14 Kém Zn 2,0
15 Mangan - Mn 0,1
16 Niken - Ni 1,0
17 Sat - Fe 2,0
18 Thuiy ngan Hg 0,005
19 Amoniac (tinh theo N) NH, 1.0
20 Nitrit (tinh theo N) - NO, <0,01
21 Florua F 1.5
22 Sulfua hydro H,S <0,01
23 Xlanua CN 0,05
24 Phenol (16ng s6) 0,02
25 Ving ddu m& Khéng
26 Nhi ddu md - 0,3
27 Chat tdy rira 0,2
28 Coliform MPN/100ml 5.000
29 | Cic chit bio vé thuc vat (trix DDT) mg/l 0.15
30 DDT 0,01

|3 Téng hoat do phéng xa a Bg/l 0.1
l 32 Téng hoat do phéng xa [ Bg/l 1,0
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Bang 3. Gi tri gi6i han cho phép vé nong do cic chit 6 nhiém trong nuéce bién
vung nuoi thuy san ven b
(Thong tu s6 01/2000/TT-BTS ngay 28 thing 4 nam 2000 clia Bo Thuy sén)

T Thong s6 Don vi tinh Cong thirc hoa hoc Gid tri gi6i han
1 pH 6.5-8,5
2 Oxy hoa tan mg/l =5
3 | BOD, (20°C) ; <10
4 Chét ran lo limg ; 50
5 Asen = As 0,01
6 Amoniac (tinh theo N} - NH, 0,50
) Cadimi - Cd 0,005
g Chi - Pb 0,05
9 Crom (VI) - Cr* 0,05 |
10 Crom (II1) - Cr* 0,10
11 Clo - Cl, 0.01
12 Péng - Cu 0,01
13 Florua - F 1,50
14 Kém - Zn 0,01
15 Mangan - Mn 0,10
16 Sit - Fe 0,10
17 Thuy ngan - Hg 0,005
18 Sulfua - S 0,005
19 Xianua - CN 0,01
20 Phenol t6ng s6 - 0,001
21 Vang ddu md - . Khong
22 Nhii ddu mo = 1.0
23 Téng héa chat bio ve thuc vat - 0,01
24 Coliform MPN/100ml 1.000

- Thuy van.
- Thanh phén thay 1y, thay hoa.

11.3. Theo d6i mai truong nghé ca

Viéc theo déi moi trudng nghe cé chu yéu

1a theo doi, ddnh gid chat lugng nudc trong cdc _ Tharh phén thiry sinh.

thily vuc noi dia va & bién lién quan dén nghe | o

ca. Viéc theo doi nay cdn phai dugc thuc hién Tu}' n{uén khéng tl'{é ti€én hanh do dac
théng qua 3 thanh phédn cdg ban tao nén mol dIIEIF tat ca cac thong s6 cua mdi trudng ma
truong nudc: phai lua chon cac thong s6 dic tnmg dang

53



Bach khoa Thly san

dugc cong nhén va sir dung trong nudc va trén
thé gidi.
11.3.1. Theo dai thay vdn

Céc thong s6 can theo doi bao gom: dong
chay (m/s), muc nudc (m), luu lugng (m’/s).

11.3.2. Theo dai thuy ly - héa hoc

Cac thong s ca ban nhat cin theo déi bao
gom:

- Céc thong so tdng quat: nhiét do (t°C),
d6 trong (m), dé6 duc (NTU, FTU), pH, ham
lugng 0xy hoa tan, d6 mudi (S %), chit ran lo
limg, chat ran hoa tan, do cimg, chlorofill a.

- Céc chat dinh dudng: NH,", NO,,
NO,~, PO, SiO,,

- Cic chat hiru co: COD, BOD, cac ion
(Na', K*, Mg*...), CN', v.v.

- Cac kim loai nang: Cu, Pb, Zn, Cd, As,
Hg, v.v.

- Cac chat hiu co bén vimg: dau md,
phenol, héa chit bao vé thuc vat

11.3.3. Theo doi sinh vt

Dé theo ddi, dénh gid mic do 6 nhiém
nude, ngoai cic thong s6 thiy 1y - thay héa
cdn quan trac cdc sinh vat chi thi, sinh vat phi
du Feacal coliform, téng Coliform, cdc sinh vit
gay bénh (Pathogen).

Dé danh gia tdc dong ctia 6 nhiém dén hé
sinh thdi nudc cdn thiél phdi quan tric céc
thong sé thay sinh sau:

11.3.3.1. Sinh vdt phit du: quan tric cdc
sinh vit c6 kha nang chi thi 6 nhiém nguén
nudc do:

- O nhiém chat hitu co (gay can kiét oxy).
- Phd dudng hoa.

- O nhiém héa chit doc (kim loai nang,
héa chit bao vé thuc vat...)

O nhiém ddu ma.

54

11.3.3.2. Déng vdt ddy khong xuong song

Dong vat diy khong xuong séng do cd
nhiéu wu diém nén thudng duogc sir dung lam
sinh vat chi thi trong quan tric 6 nhiém nudc,
dé la:

- Tuong d6i phd bién trong cic thiy vuc,
da dang vé loai. Su phit trién cta ching dac
trimg cho diéu kién thiy van, cdu tnic nén day
va chat lugng nuéc.

- Tuong d6i cd dinh tai ddy cic thuy vuc,
chiu su thay déi lién tuc cta chat lugng nuéc
va ché d6 thay van trong ngay.

- Thai gian phdt trién kha lau.
- Dé thu mdu va dinh loai.

bong vat ddy khéng xuong séng (dac biét
14 nhém dong vat diy khong xuong séng c0d
I6m) thuong duoc sir dung lam chi thi sinh hoc
dé dinh gid 6 nhiém méi trudng nudc do cic
nguyén nhén:

~ O nhiém hitu co véi su suy gidm oxy
hoa tan.

- O nhiém do cdc chit dinh dudng.

- O nhiém do kim loai nang va héa chat
bao vé thuc vit.

O nhiém do cdc tdc nhan nay s& 1am thay
ddi quéin xa dong vat ddy. Cac 6 nhiém do kim
loai nang, héa chat bao vé thuc vit con duoc
phat hién dé dang qua viéc xdc dinh tén luu
cac hoa chit nay trong dong vat day.

O nhiéu quéc gia chiau Au, chi s6 quan
traic sinh hoc BMWP (Biological Monitoring
Working Party) duge st dung dé danh gid chat
lugng nudc.

D¢ lua chon cdc théng s6 1¥- hoi- sinh hoc
dac tnmg theo doi, quan tric va ddnh gid chat
lugng moi trudng nuéc nghé ca cb thé theo
huéng dan ctia hé théng Quan tric Moi trudng
Toan cau (GEMS) do Chuong trinh Méi trudng
Toan cau cta Lién hiép quéc (UNEP), T4 chic
Khi tugng Thé gigi (WMO) va Té chic Y t€
Thé gisi (WHO) thanh 1ap (Bing 4).
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Bang 4. Lua chon cac thong sé dé quan tric chat lvong nuée tu nhién
(khong dic trung cho 6 nhiém cong nghiép)

: Ngudn nudc
Thong s6 lua chon Q::nb;rnﬂc Thiy san sinl‘% hoat, nuéc be fgf Thay loi | Chan nudi
udng
Cic théng s6 16ng quat:
Nhiét do 1 xxx XXX i
Mau ] > ] XX XX | I S B
Mui _ R (AR S i
Chat ran lo limg | Coxxx | xxx XXX XXX L
D¢ duc/ Do trong ) X I xx XX X% |
D din (EC) XX | X X | x
Téngchitrantan _ - X X [ xxx | x
pH _ XXX XX X X xx |
Oxy hoa tan (DO) XXX XXX X N
Do cimg X XX D
Chlorofill-a X xx XX
Céc chit dinh dudng:
Amoni X XXX X [ ]
Nitrat/Nitrit XX % XXX R
Phospho/phosphat D S J i i
Cic chit hitu co:
Téng cacbon hitu co XX X X
COD XX XX - D
BOD XXX XXX XX
Cdc ion:
Na* X X B ]
K X N T X X
Cal-r X
Mg* XX B X i
Cl XX (o || | oxxx | 3
50. ox X X
F xX X X
B A | i xx | x
& o : g
Cic nguyén (6 vét: _ . i _ —
Cickimloainang | XX XX i ®
Asen va Selen XX XX X X
Cic chit hitu co bén vimg; B
| Déu md, hydrocacbon X | XX XX x_ | X
Dung m61 him co X XXX A
Phenol E & i ; i | —
| Hoéa chit bio vé thuc vat | o XK _ | o x
Chat hoat dong bé mat X X X X
Cic vi sinh chi thi: | | | i L
' Feacal coliform = _ XXX XXX =< 'l
Téng.c@rg‘i o | = e B XXX XXX X 1 -
Pathogens XXX XXX X XX
Ghi chi: x, xx hoac xxx: chi mic do quan trong cua thong s6 trong chuong trinh quan trac.
Nguyén Duong Thao
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12. XU LY NUGC DUNG CHO NGHE CA

Xt 1y nudc dung cho nghé cd cha yéu la
XU 1y nudc cap cho nuoéi trong thiy san va xu
1y nguon nude thai tir cic nha mdy, xi nghiép
ch€ bién thay sdn va tir cdc ao dam nuodi trong
thay san trude khi cho dé vao cdc thiy vuc
nhién dé bao vé ngudn nudc va moéi trudng.

Trude khi x{r 1y nuée can tién hanh diéu
tra, khao sat, xdc dinh dic diém cta nguén
nudc cap cho nuéi tréng thuy san, nguoén nuac
thai tir cdc hoat dong nghé cd dé chon cdc
phuong dn voi nhimg quy trinh cong nghé xur
ly thich hop, dam bao tinh hiéu qua vé yéu cau
k¥ thuat cling nhu vé kinh té.

12.1. Xir Iy nude ciap cho nudi trong thuay san

Nudc cép cho nuéi tréng thuy san doi hoi
phai c6 chat lugng phu hgp, dap ing véi yéu
cau cla san xudt. Nudc dung cho nudi trong
thuy san duoc khai thac tr nuée thién nhién
bao gdém cac ngudn nude mat hodc nude ngdm.
Cac nguon nudc nay thuong cé chua cac tap
chat & dang hoa tan, khong hoa tan, ¢6 ngudn
g6c vO co hoac hiu co. Ngoai ra trong nudc,
nhat 14 nudc mat con chira vi sinh vat nhu cac
loai vi khudn, sinh vat phit du va cac loai vi
sinh vat khdc. Vi vay, khi khai thiac nudc thién
nhién dé st dung cho nuéi trong thuy san
thudong phai tién hanh xi Iy nudc mot cich
thoa dang.

Pé chon cdc bién phédp xit Iy nudc cin can
clr vao cac chi tiéu, tinh chat cta nguén nudc
va yéu cau cu thé vé chit lugng nudc cap.

12.1.1. Tinh chat nudc thién nhién va yéu cdu doi
vai chat luong nudc cdp

Trong k¥ thuit cap nudc, ngudi ta dinh gia
chit luong nude chi yéu qua cac chi tiéu sau.

12.1.1.1.Vé marly hoc

- Nhiét do: nhiét do nudc thay doi theo
nhiét do khong khi, nhat 1a nudc mat, nhiét do
nude lién quan truc ti€p dén qua trinh san xudt
nuoi trong thuy san.

- D6 duc hay do trong: bi€u thi lugng céc
chit lo ling (nhu cit, sét, bun, cdc hop chat
hitu co) ¢6 trong nude. Do duc tinh bang mg/l
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hay NTU, do trong 1a mot khdi niém nguoc lai
cia do duc, tinh bing m. Po duc cang cao, d6
trong cang nho.

- D6 mau; nudc cé thé c6 mau do céc hop
chil hoa tan hoac cdc chit keo gdy ra. D6 mau
do theo thang mau céban.

- Miii vi: nuée c6 thé c¢é mii blin, mui moc
do cdc thuc vit théi rita gay ra, mui tanh do sat
hay mui thoi cua hydrosunfua (H,S). Mot s6
hop chit hoa tan cé thé 1am cho nudc ¢6 mui vi
dac biét, man, chat, chua vv...

12.1.1.2. Vé mdt hoa hoc

- b6 pH: biéu thi lugng ion H™ ¢c6 trong
nudc. Khi pH=7 nuéc ¢6 tinh trung hoa, pH<7
nudc ¢é tinh axit, nguoe lai khi pH>7 nudc c6
tinh kiém.

- Do cimg cla nudc: biéu thi lugng mudi
Ca* va Mg™ hoa tan trong nuéc, thudng do
bing do Duc (1 do Dic twong tng véi 10mg
CaO hay 9,19 mg MgO ¢o trong 1 lit nudc).

- Ham lugng Fe va Mn: tinh bang mg. Hop
chit Fe lam cho nuéc c6 mui tanh, mau vang.

- Céc hop chat nhu: NH,, NO,, NO;: suco
mat cua cac hop chat nay ching to vé muc do
nhiém béan nudc thai vao nguén nudc.

- Cac chat doc: nhu Hg, As, Cu, Pb, Zn...
néu chifa trong nudc véi ham luong qua gidi
han cho phép s& giay doc hai déi véi dong vit
thay sinh.

12.1.1.3.Vé vi sinh

Tong s6 vi sinh vat hiéu khi cé trong mot
lit nuée biéu thi do bdn clia nudc vé mat vi
trung.

- Chi s6 coli: bi€u thi s6 vi trung E.coli c6
trong mot 1it nude. Chi tiéu nay bi€u thi kha
nang ¢6 hay khong c6 vi khudn gay bénh
dudng rudt ¢ trong nudc.

- Méi quoc gia déu c6 tiéu chudn vé chat
luong nuéce cap cho cac muc dich sir du.ng do
co quan cé thim quyén cla nhi nudc phe
chudn. Yéu cdu chat lugng nuéc cdp cho cic
nhu cdu san xudt rat da dang, tuy thudc vao
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tinh chdt cia moéi qua trinh san xuit. D6i véi
quy trinh sdn xudt ch€ bién thily san cin nuéc
¢6 chit lugng nhu nudce cip cho sinh hoat.

D61 voi nude su dung cho nuéi tréng thiy
san ¢ Viét Nam cédn can cit vao Thong v s6
01/2000/TT-BTS quy dinh gia tri gii han cho
phép vé nong d6 cic chat 6 nhiém trong ving
nudc ngot nudi thuy san va gidi han cho phép
vé néng do cdc chdt 6 nhiém trong nudc bién
viing nudi thuy san ven bao.

12.1.2. Cdc phuong phdp va ddy chuyén cong
nghé xir Iy nudc

Trén thuc t€ ngudi ta thudng phai thuc hién
cac qua trinh xir 1y, nhu lam trong va khir mau,
khir sat, khir tring, 1am mém, lam nguéi, khu
muéi v.v... Cic qua trinh x{ 1y trén c6 thé thuc
hién theo cac phuong phap sau:

- Phuong phidp co hoc nhu dung song va
1uéi chin rac, 1ang tu nhién, loc qua ludi, v.v.

- Phuong phép 1y hoc nhu khir tring bang
tia tur ngoai, lam ngudi nudc.

- Phuong phdp héa hoc nhu tao keo tu
bang phén, khir trung bang clo, lam mém bang
vOl, V.V.

Tap hop cac phuong phdp va thiét bi dé
thuc hién cdc qua trinh x 1y nudc theo mot
hoac moét s6 phuong phdp goi la day chuyén
cong nghé xir 1y nudc. Tuy thudc vao chdl
luong nudc nguodn va yéu cau chat lugng nudc
cdp ma c6 cdc day chuyén cong nghe xur ly
khédc nhau. Khi ding nguén nudc mat thi phai
lam trong, khir mau va khir tring; con nudc
ngdm thi pho bién la phai khir sat va khir trung,

Cic hinh 1 va 2 thé hién hai so dé day
chuyén cong nghé x& ly nudc thudng dung
nhat cho 2 loai nguén nudc ndi trén.

Dung dich phén
l 2 %
- 5 !
1 2 3 47 —> g
5 —* |—
2z 3
Tir tram bom cdp I 61
Hinh 1. Sa d6 tram x ly nude mat (mat bang)
1 - bé trén: 2 - bé phan tng; 3 - bé ldng ngang; 4 - mang thu nuéc; 5 - bé loc nhanh;
' 6 - nha clo: 7 - bé chira; 8 - tram bdm cap |l
171,77
; Cl,
4
f e | o :,!
I . —f— — R Neén dat
i p——— T P TP AT _6_ T LT LT ST FFTTrrrr

e
L)

Hinh 2. So dé xir Iy nudc ngam (mat cat)

g - 3 = &l i o . 5 = .
- gié 4 tram bom cap; 2 - thap khu sat; 3 - be l&ng ding tiép xudc; 4 - b& loc nhanh; 5 - dudng dan clo;
1 - giéng khoan va tra P 5 - bé chita nudc sach; 7 - tram bom c&p |l
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12.1.3. Lam trong va khu mau

Lam trong la qua trinh tich cac tap chit lo
limg gdy ra do duc cua nudc. Khit mau théng
thuong la loai trit cac tap chit lam cho nudc c6
mau, chu yéu la cac hgp chat keo ¢6 kich thudc
hat trong khoang 10* dén 10°mm. Nudc mat
thuong duc va c6 mau nén hai qué trinh nay
thuong duge thuc hién dong thoi. Cé hai
phuong phédp xu 1y sau:

- Xir ly khong phén: dung khi cong suét
nho va nudc nguon cé do duc va dé mau trung
binh.

- Xt ly ¢6 phen: dung khi nuéc cé dé duc
cao hon 2000mg/l. Cic hat can lo ling va hat
keo & trong nudc c6 kich thude kha nho nén
ling rat cham. Dé tang hiéu qua lang va giam
kich thudc bé ling ngudi ta phai cho phén vao
nudc dé keo tu. Cic loai phén thudng sir dung
la phén nhém K,S0,.Al,(S0,),.24H,0 hoic
nhém sunfat Al(SO,),; hodc phén sat, sat
sunfat. Khi dua cac phén hoac sunfat nay vao
nudc ching sé tic dung véi cac mudi axit cua
Ca, Mg dé tao thanh céc hydroxyt kém tan, dé
két tha, Bong két cua phan tng sé hdp thu cic
hat keo tu nhién, hoac bi hdp thu 1én bé mat
cac hat can lo limg, do dé tao thanh cac hat co
kich thudc 16n:

AlL,(SO,), + 3Ca(HCO,), —» 3CaS0, + 2Al(OH), + 6CO,
12.1.4. Khit sdt

Nguén nudc chita sat thuong gap ¢ dang
muoi hoa tan Fe(HCO,),. D€ loai trir sat trong
cdc nguén nudc nhu vy nguoi ta sir dung rong
rdi phuong phdp 6xy héa sat bang oxy cta khi
troi. Phuong phédp nay c6 thé chia thanh 2 loai
sau:

12.1.4.1. Khir sdt bang lam thodng

Phuong phép nay dua trén nguyén tac sau:
nudc ngam trude hét duge lam thoang, tirc la
phun thanh cdc hat nho dé tang dién tich ti€p
xtc véi khong khi, nho vay nuée hap thu oxy
c6 trong khong khi va mét phan CO, hoa tan
trong nudc s& tach ra khoi nudc. Sau do 6xy sé€
6xy héa Fe’* thanh Fe™. Fe'* s€ tao thanh
hydroxyt két tia Fe(OH),. Cudi cung cédc can
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Fe(OH), dugc tich ra khdi nuéc bing lang va
loc. Phan ing trén cé thé biéu dién bang
phuong trinh sau:

4Fe(HCO,), + O, + 2H,0 = 4Fe(OH),4 + 8CO,T

Dé phan mg xay ra nhanh va triét dé, nudc
phai cé do kiém thich hgp va pH nam trong
pham vi 7 - 7.5.

12.1.4.2. Khit sdt bang lam thodng don gidn va
loc

Phuong phdp nay rat don gian, 0 day
khong cin phun nudc ma chi cin cho nudc tran
qua miéng ong dat cao hon bé loc khoang
0,5m. Ddn ddn trén bé mat cac hat cét loc sé
tao thanh mét 16p mang cé cdu tao tir cac hop
chit cua sat. Mang nay c6 tac dung xiic tic doi
véi cac phan ing xay ra trong 16p cdt loc. Tuy
viy phuong phdp nay chi sir dung dugc khi
nudc ngdm c6 ham lugng Fe nho hon 9 mg/l,
pH > 8 va ty 1& Fe'*/Fe,, trong nudc loc khong
vuot qua 30%, tic 1a dam bdo nhimg diéu kién
dé tao thanh l6p mang xuc tic. Khi nuéc
ngudn cé dd kiém hoic pH thdp, ngudi ta dua
thém voi vao dé kiém héa nudc.

12.1.5. Khit triing

Sau khi qua bé lang, bé loc, phin 16n vi
trung ¢ trong nudc da bi gilt lai (90%) va bi
tiu diét. Tuy nhién dé dam bao vé sinh, phai
khu trung nudec.

Phuong phap khir truing nudc thudng dung
nhét 1a clo héa tirc la sit dung clo va hop chat
cia clo nhu voi clorua (CaOCl,), Javen
(NaOCl) 1a nhimg chat oxy héa manh, c¢6 kha
nang diét trung.

Khi dua véi clorua viao nudc sé xay ra
phan ng:

2Ca0Cl, - Ca(0OCl), + CaCl,
Ca(OCl), + CO, + H,0 — CaCQO, + 2HOCl
Khi dua clo vao nudc sé xay ra phan ing:
Cl, + H,O — HOCI + HCl
HOCl - H" + OCI”
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Cl,, HOCI, OCI' déu la nhiing chat oxy héa
manh.

Clo hay véi clorua duge dua vao nudc
trong dudng ong tir bé loc sang bé chira véi
licu lugng 0,5 - 1 mg/l. Ngoai clo, hién nay
con dung phuong phap dién phan muéi NaCl
tai chd, san xuat Javen (NaOCI) dé sét trung.

Ngoai ciac phuong phédp clo hod, trén thé
gidi nhiéu nudc con sit dung cic phuong phép
sau dé sdt tring nudc:

- Sir dung tia tr ngoai: ding mot loai dén
phaét ra tia tlir ngoai dé diét trung. Phuong phéap
nay don gian nhung thiét bi dit, hay hong va
tén dién (10 - 30KW/1000m’ nuéc).

- Sir dung ozon (O,): khi dua O, vao nudc
s€ tao thanh 6xy nguyén tir 1a chét c6 kha ning
diét trung.

- Sir dung séng siéu 4m: dung thiét bi phat
ra song siéu am tdn s6 SO0KHz, vi triing sé bi
tiéu diét.

12.2. Xur ly nuwdc thai nghe ca

Nuéc thai tir cic hoat dong clia nghé cé
nhu ché bién thuy san, nuéi trong thuy san néu
dé chay ra khong xu ly sé giy 6 nhiém moi
truomg, Anh huéng dén thily sinh va cé thé gay
dich bénh d6i véi ngudi ciing nhu dong vat.

Co nhiéu bién phdp x{ Iy nudc thai nhu xir
1y héa hoc, xir 1y co-1y-héa hoc két hgp véi cic
bién phdp sinh hoc. Cic phuong phdp xu 1y
sinh hoc duoc sir dung nhiéu véi hiéu qua cao,
dac biét d6i véi nudc thai c6 chia nhiéu chat
hiru co dé bi phan hity nhu nudc thai tir cac nha
may ché€ bién thiy sdn va cic ao dam nudi
tréng thiy san. Tuy nhién phuong phip xi ly
sinh hoc ciing it hiéu qua vdi nudc thai coéng
nghiép cé cdc chat vo co doc hai (kim loai
ning, axit, kiém) hoac cdc chdt hiru co bén
vilg (cic clobenzen, phenol...) va clng it hiéu
qua déi véi mot so loai sinh vat gay bénh.
Trong cdc trudong hop nay cén két hop phuong
phap xit 1y sinh hoc véi cdc phuong phédp xir 1y
co-ly-héa hoc.

12.2.1. Phuong phdp xi ly nudc thdi bang bién
phdp co - ly - héa hoc

C6 5 phuong phép co - 1y - héa hoc thudng
dugc diing trong xir 1y nude thai nhu sau:
12.2.1.1. Phuong phdp ldng va déng tu

Nudc thai duoc dua vao bé chita ling céc
chét rin. Théng thudng céc chit lo limg lang
rdt cham hodc khoé ling. D¢ tang van téc lang
cac chat nay ngudi ta dang mot s6 héa chdt sau
lam tdc nhan két lang:

- Phén Al(SO,),.n H,O (n = 13-18);

- Soda két hop vai phén: Na,CO, + AL(SO,):;
- Sat sunfat FeSO,. 7 H,0;

- Nudc voi Ca(OH),;

- Natri aluminat Na,Al,QO,;

- Sat (1ID) clorua va sat (I1I) sunfat.

Ding phén thi phan iing tao phosphat két
lang nhu sau:

AlL(S0,); + PO,> = 2AIPO, + 3S0,>
pH 16i wu: 5,6 - 8

Ding vo6i1 hodc bicacbonat, cacbonat,

phosphat va magie theo cac phan tng:
Ca(OH), + Ca(HCO,), — 2CaCO, + 2H,0
Ca(OH), + H,CO, —» CaCO, + H,0
Ca(OH), + 3CaHPO, — Ca(OH)(PO,) + H,0O
2Ca(OH),+Mg(HCO,), — 2CaCO, + Mg(OH),
+ H,0
Dung sat (III) clorua dé tao phosphat:
FeCl, + 6H,0+ PO,” — FePO, + 3CI" + 6H,0
Ding Natri aluminat dé loai phosphat:
Na,Al,0,+2P0,+4H,0 — 2AIPO, + 2NaOH
+60H"
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Nhimg chat két lang thanh bin va trong
blin chita nhiéu hop chét khé tan. Viéc sir dung
bun nay lam phan bén c6 thé lam cho cay
trong khé hap thu.

12.2.1.2. Phuong phdp hdp phu

Phuong phdp nay dua trén nguyén tac la
cic chat 6 nhiém tan trong nudc ¢é thé duoc
hidp phu trén bé mat maét s chdt ran (chat hip
phu). Cac chat hdp phu thudng dung trong muc
dich nay la than hoat tinh dang hat hoac dang
bot, than bun say kho hodc c6 thé la dat sét
hoat tinh hay diatomit, betonit.

Céc chat hiru co, kim loai nang va cac chat
mau dé bi hdp phu. Luong chit hidp phu sir
dung tuy thu6c vao kha nang hdp phu cua ting
chat va ham luong chat ban cé trong nudc.
Phuong phép nay cé tdc dung tot, cé thé hap
phu dugc 85-95% cac chat htu co va mau.

Pé loai bo kim loai ning, cic chat hiru co,
v co doc hai ngudi ta diing than biin dé hap
phu va nu6i béo tiy (luc binh) trén mat ho.

12.2.1.3. Phuong phap trung hoa

Nudc thai cé do axit cao cdn cho qua hé
théng loc vdi vat liéu cé tinh kiém nhu voi, da
vOl dolomit hoac dung nudc voi trong hoa truc
tiép. Doi khi ¢6 thé sit dung dung dich kiém
(NaOH hoac Na,CO,) vao muc dich nay.

Nudc thai cé tinh kiém diing axit ky thuat
pha loing dé trung hoa. Trudc khi trung hoa
cdn chudn bi va tinh todn sao cho sau khi trung
hoa dugc pH cilia nuéc ¢ mitc d6 mong mudn
véi lugng héa chat vira do.

12.2.1.4. Phuong phdp chiét tach

Phuong phdp nay sir dung cdc bé chda va
ling dé x{ 1y nuéc. Céc bé nay ¢6 thé 1a bé be
tong hodc ao hé duoc gia ¢ nén méng sao cho
nudc thai it ngdm vao cédc tdng dit sdu. Nudc
thai vao cac bé nay va luu lai trong thoi gian tir
2-10h. Thue t€ day 1a su mo6 phong qua trinh
ling dong tu nhién cta nudc trong cdc thuy
vuc. Sau thai gian 3 gio thi hau hét cdc chat
ran dé ling va 30-40% nhiing chit ran & dang
lo limg huyén phi dugc ling xuéng ddy bé.
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Phdn nudc & trén duoc dua vao cdc qud trinh
xur ly tich cuc véi cac phuong phdp 1én men
hi€u khi, thi€u khi, ky khi hoac ky khi khong
bat budc.

Céc phdn lang can tuy timg cong doan cé
thé 1am phan bén cho cdy tréng hoic dem
thiéu huy.

12.2.1.5. Phuong phdp diét khudn va phdn hiy
chdt déc

Nudc thai sau khi x{r Iy bing cdc bién phdp
can thiét truée khi dua vao séng, ho hoac cic
ngudn nudc khac hay quay lai ding cho san
xuét, sinh hoat v.v.. cdn phai sdt khudn. Chat
sat khudn thudng dung va khong gy doc hai 1a
khi clo (CL,). Viéc clo héa nudc nhim diét cac
vi sinh vat, tao va lam giam mui cta nudc. Cic
hop chit clo dung ¢ diy la: clo long (ducc
chia trong cac binh thép), véi clorua c6 do
hoat dong cua clo la 25-35%, cac hypoclorit
NaOCl, Ca(OCl,) vira c6 hoat tinh cta clo vira
¢6 tinh oxy héa nén cé thé phan hiiy nhiéu chat
doc hiu co thanh chat khong doc.

12.2.2. Phuong phdp xir Iy nudc thdi bang bién
phdp sinh hoc

Xir 1y nuéc thai bing bién phdp sinh hoc
dua trén co s& hoat dong sdng cua vi sinh vit
¢6 trong nudc thai. Lam sach nudc thai bing
bién phap sinh hoc 1a loi dung cic vi sinh vit
¢6 ¢ trong nudc, st dung cic chit dinh dudng
¢ moi trudng nude lam nguén nang luong va
vat chét t€ bao. Ching phéin hiy cic chdt hitu
co thanh CO,, nuéc va mudi khodng, khir mot
s6 chdt thanh NO,, N,, CH,, v.v. C6 2 phuong
phédp chinh xir ly nudc thai bang bién phap sinh
hoc:

- Cac phuong phap hiéu khi.

- Céc phuong phap ki khi.

Ngoai ra con c6 2 phuong phép phu, dé 1a:
- Phuong phap thi€u khi (Anoxic).

- Phuong phdp tuy nghi (Facultative).

Hinh 3 gi6i thi¢u tém tit c4c phuong phap
sinh hoc lam sach nudc thai:
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CAC PHUONG PHAP SINH HOC XU LY NUGC THAI

\

Hiéu khi Thiéu khi Ky khi

{aerobic) (anoxic) (anaerobic)
Bin hoat Dia quay Mang loc Ao&gﬁlﬁl}ﬁa Bé ky khi Bé loc ki khi

tinh- sinh hoc sinh hoc A [w’;ﬂ:‘ (anaerobic UASB (upflow
[agrablc (potaling (strickling e e T sludge anaerobic sludge
activated biological filters) ponds and digeston) blanked)
sludge) confator) lagoons)
Khir nitrat

{denitrification)

Hinh 3. Cac phuong phap sinh hoc lam sach nudc thai

Cic phuong phép trén ¢é nhimg wu diém
va nhuoge diém sau:

* Uu diém:

- C6 thé xir ly nudc thai cé6 phé nhiém bén
cac chét hiru co tuong déi rong.

- He théng ¢6 thé tr diéu chinh theo phé
cdc chdt nhiém bdn va néng dé cc chét nhiém
ban.

- Thiét ké va trang thiét bi don gian.

* Nhuoc diém:

- Péu tr co ban cho viéc xay dung kha t6n
kém.

~ Phai ¢6 ché do cong nghé lam sach dong
b6 va hoan chinh.

- Céc chat hiru co khé phan hay ciing nhu
cdc chit c6 d6c tinh anh hudng dén thai gian
va hiéu qua 1am sach. Cac chat cé doc tinh tic
déng dén quédn thé vi sinh vit néi chung va
trong blin hoat tinh 1am gidm hiéu suét xu ly
cla qua trinh.

- C6 thé phai lam loing nudc thai c6 nong
do chit bdn cao, nhu viy sé lam tang lugng
nudc thai.

Tuy cdn mét s6 nhuge diém, nhung cdc
phuong phép sinh hoc vin dugc ding pho bién
rong rai va to ra rdt thich hgp cho qua trinh
lam sach nudc thai chita cdc chat hiu co dé
phan hity nhu nugc thai clia cdc nha mdy ché
bién thity san, nudc thai tir cic ao ddm nuoi
tréng thiy san.

12.2.2.1. Xt Iy nwoc thai bang phwong phdp
hiéu khi

Phuong phdp nay dua trén hoat déng cua
quén thé vi sinh vat hi€u khi oxy héa cic chat
hitu co bang 6xy hoa tan cé & trong nudc, két
qua la cdc chdt nhiém bdn bi phin hiy vio
nudc dugc lam sach. C6 thé tém tit qua trinh
oxy héa nhu sau:

Chat hitu co + O, - H,0 + CO, + NH,... + ning luong

Trong diéu kién hiéu khi, amon ciing dugc

loai bo bang oxy héa nho sinh vt tu dudng:
NH,' + O, - NO, + 2H' + H,O + nang luong

Diéu kién cédn thiét cho qua trinh 1a pH =
5,5 - 9,0, 6xy hoa tan (DO) khong nho hon 0,5
mg/l, nhiét dé 5 - 40°C.

C6 hai bién phip cong nghé xir 1y nudc
thai & diéu kién hi€u khi la: xir 1y & diéu kién
tur nhién va xir Iy & diéu kién tang cuong.

- O diéu kién v nhién: ngudi ta cho nuéc
thai chay vao ao ho chita hoac chay tran ra déng
ruong, dim phd. O nhimg noi dé hé sinh vat
nudc thai s€ dan hinh thanh va lam sach nudc.

- O diéu kién tang cuong hiéu khi: bing
cach suc khi, vi sinh vat hoat dong manh mé
trong bun hoat tinh cling nhu trong mang sinh
hoc s& nit ngan thoi gian 1am sach va hiéu qua
cao hon. Trong bién phdp xir 1y nudc & diéu
kién ting cudng, ngudi ta c6 thé tao ra cic diéu
kién t6i wu nhu 6n dinh nhiét d, 6n dinh lugng
6xy hoa tan,...

Quad trinh xir ly theo phuong phép ao, ho
chita kha don gidn duoc tém tat nhu sau:
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Nudc thai — Chan ric — Ao hé chita nuéc
thai — Nudc da xir ly

Phuong phap ao ho chira thuc chat la phuong
phdp tu lam sach cla nuée, dugc dp dung tir lau
va cho dén ngay nay vin con thinh hanh.

12.2.2.2. Xar Iy nuoc thai bang phuong phdp ky
khi

Day 1a phuong phdp xir ly nude thai ding
dé loai bé cdc chat hiru co trong phdn lang can
va bun ddy bang cac vi sinh vat ky khi va ky
khi khong bt buoc.

C6 2 giai doan lén men ky khi (phan giai
cdc chat hiru co & diéu kién ky khi) do hang
tram ching loai vi sinh vat ky khi bat bu¢c va
khéng bét budc tham gia:

Lén men ky khi: 12 qud trinh thuy phan,
chuyén héa cdc san phim thiy phan (nhu axit
béo, duong,...) thanh cac axit va cac ancol
mach ngin hon, cudi cing thanh CO, va H,0.

Lén men metan: 13 qud trinh phan hdy cédc
chédt hiu co thanh metan (CH,) va khi cabonic
(CO,). Qua trinh nay nhay cdm véi su thay déi
pH, ving téi vu cia pH cho qua trinh nay la
6,8 - 7,4.

Cic phuong phédp ky khi thudng dung dé xir
Iy cin nudc thai tir chudng trai chan nudi, nudc
thai cong nghiép va cé thé sir dung dé xir Iy bun
ddy ao ddm nuoi trong thuy san, can nudc thai tir
cic nha may ché bién thiy san.

Ngnyfm Duvng Thao

13. DANH GIA CHAT LUONG MOI TRUONG
NGHE CA

Dinh gid chat lugng moi trudng nghé cé
ma chi yéu 1a danh gid chat luong nudc théng
qua cdc thong sé chi thi. Viéc lua chon cdc
thong s6 khao sat nhim thuc hién muc dich
ddnh gid va gidm sat chat lugng moéi trudng rat
quan trong vi s€ gidp cho:

- Danh gia ding dan chat lugng moi truong,
mutc do 6 nhiém va nguyén nhan gay 6 nhuém.

- Tiét kiém chi phi, thoi gian, nhin luc

- Viéc lua chon cédc théng sé khio st dé
ddnh gia chat lugng moi truong phai dua vao
muc dich gidm sat, phuc vu cho tram gidm sat
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ca sd, gidm sat chat lugng nudc diung cho thiy
san, v.v. va cdn cif vao ban chat ciia nguén
nudc, ngudn gay 6 nhiém,v.v.

13.1. Cac thong sé chi thi danh gia chit luong
moi trudmg nghé ca

Céc bang 1, 2, 3 theo GEMS la tai liéu
gilip ngudi nghién ciru moéi trudng nghé ca
dinh huéng nhanh khi xay dung phuong én
quan tric va diéu tra, lap danh muc 6 nhiém
cdn quan trac:

Bang 1. Cac thong so danh gia nguon nudc tu
nhién 0 cic tram quan tric co ban (theo GEMS)

Cic thong s6 co ban
Nhiét do
pH _—
EC (do din dién)
DO
Nitrat
Nitrit
Amoniac
Canxi
Magié
10 |Kali
11 |[Clorua
12 |Sulphat

g

H6 | Nudc ngdm

U e o e e
e | e |

mmqmuhmmn—-j

13 |Po kiém

U R O O R

BEAC AR R R

14 |BOD

I = = R

15 |Téng chil rin lo ling (TSS)

16 |Chlorophyll

17 |Do trong

18 |Orthophosphat

19 |Téng phospho (khong loc)

' H'HiH}F '
|

= :-:l:-:i.

20 [Liru lugng

Bang 2. Cic thong sé danh gia nguén nuéc cho
thiy san (theo GEMS)

Thong s6

Nhiét do
|PH
EC
DO
Nita - Kjeldahl
Silic hoat dong
Nito - amoniac
COD
BOD,

10 |TOC (téng s6 cac bon hitu co)
_L1_[Chlorophyll
12 |Hydrosulphua
13 |Sit
14 |Mangan
15 [PCB (polyclobiphenyl)
16 |Nhom
17 |Sulphat X
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Bang 3. Cic thong s chi thi cho ngudn nuéc gay 6 nhiém moi truomg (theo GEMS)

Nguén ga
iz Ty Thong s6 bac nhat Thong 6 bac hai
1 | Nué6c phen pH, Fe*, Fe*, Al** EC, SO,*, doc tinh sinh thii
2 | Nuéc mat EC, TDS, CI Na', Mg”, SO~
3 | Xéi lér dat TSS, do duc, mau Téng chat ran, Silic
4 | Pha dudng PO,*, NO,, NH, Téng chit ran, Silic, DO, chlorophyll
5 | Mua axit pH, EC Si0,*, NOy,
6 | Sir dung hoa chdt BVTV | Xac dinh riéng timg nhém va timg | Doc tinh sinh théai
loai héa chat BVTV
7 | Khai khoang TSS, khoang chidt cua mo, cédc | D6 duc, doc tinh sinh thal
nguyeén t6 vi lugng cé doc tinh cao
8 |Khai thic, van chuyén | Ddu m&, BOD, (COD), sin phim ddu | TSS, mau, phenol
diu mo tho
9 |Cong nghiép loc héa | BODs, TSS, ddu md, téng N, DO, | Téng S, Cr, dé duc, chi
diu phenol
10 | Trai chin nuoi BOD;, TSS, Téng N, téng P Vi khudn, dé duc, mau, pH
11 | Ld sét sinh BOD;, TSS, téng N, téng P, DO, ddu | Vi khudn, d6 duc, mau, pH
mad.
12 | Coéng nghiép dé hop, | pH, BOD,, NH,*, DO TSS, nitrat, tng P
trdi cay
13 | Cong nghiép ché bigén | BOD;, t8ng N, TSS, téng P, DO Ddu m&, mau, pH
thit, 1om, ¢cd
14 | Cong nghiép ché bién | BOD;, pH, TSS, dé duc, DO Miu,téng N, téng P
sira
15 | Cong nghiép ruou, bia, | BOD;, TSS, pH, DO Téng N, tdng P, d6 duc
nudc giai khat
16 | Cong nghiep thuoc gia | BOD, (COD), TSS, diu md, téng N, Téng P, EC, phenol, DO, doc tinh sinh
S, Cr, t6ng coliform thai
17 | Cong nghiép gidy BOD;, DO, TSS, phenol d6 duc, pH, déc tinh sinh thdi
18 | Cong nghiép deét soi | BOD;, TSS, Cr, phenol Ddu m&, TSS, dé duc, mau
téng hop
19 | Khu dan cu, khich san | BODs, TSS, ddu md, E.coli, DO Téng N, tng P, d6 duc, miu
20 | Céng nghiép luyén thép Diu md, pH, CI', CN, phenol, kim | TSS, nhiét do, SO, NH,"
loai nang
21 | Cong nghiép phin boén:
- Phan dam - NH,', TDS, NO;, -pH, Cr, nito hitu co
- Phan phot phat - TDS, F, pH - Téng P, TSS, Fe
Ghi cha:

Trude khi khio sét cin cé théng tin vé& nguén gy 0 nhiém dé c6 thé bé sung théng s6 khong ghi trong bang nay.
Théng s6 bac 1: la cdc thong s6 bat budc phai khao sat.
Thong s6 bac 2: Ia cdc thong s6 b6 surz
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13.2. Panh gia két qua giam sat
13.2.1. Bdnh gid két qud phan tich

Sau khi tién hanh quan tric va phan tich
cac thoéng s6 chi thi tai hién trudng va trong
phong thi nghiém; tat ca cdc théng so vat 1y,
héa hoc, sinh hoc phai phi hop cho muc dich
khao sat. Budc tiép theo danh gia dd chinh xac
cua két qua quan tric theo cdc phuong phéap
théng ké. Phuong phip toan théng ké cho phép
loal trir cdc sai s6 ngdu nhién trong qua trinh
phan tich va cho biét do tin cay cla két qua thu
duoc. Panh gia két qua phan tich con duge tién
hanh bang cach kiém tra chéo giita cdc phong
thi nghiém, dam bao loai bo cdc sai s6 hé¢
thong do thiét bi, phuong phip hodc ky thuat
thuc hién.

Truong hop tu kiém tra két qua phan tich,
cin luu ¥ nguyén tic vé mat ly thuyét: tdng
duong lugng cic cation ding bang téng duong
luong cac ation trong cling mot mau nudc.

13.2.2. Tinh todn tdi luong 6 nhiém tirc thai

Trudng hgp c¢6 mét mau nude véi nong do
chét 6 nhiém la C, phian b6 dong déu trong ca
mat cat cia mot dong soéng ¢b van t6c dong
chay 1a Q; thi dong khéi (tai lugng chat o
nhiém) tic thai cia mot chdt duoe tinh theo
cong thuc:

QH:leCKQ (1)

Trong do:

K,. hang s6 (thuong = 1)

Q,. tai lugng 6 nhiém tifc thoi

Q: van t6c dong chay (m/s)

C: néng do chit 6 nhiem (mg/l hoac pg/l)

Trong truomg hop ¢6 nhiéu mau nudc,
néng do cua chat nghién citu c6 cic gia tn
khic nhau, van t6c dong chay khac nhau tai
cic diém ciing mat cit thi dong khéi duoc tinh
theo cong thifc:

n

QM = KIZCE X V: x Ab, b, (2)
n=1
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Trong do6:

n=1-n

Ci: néng do & thay truc i

Vi: téc d6 dong chay & thuy truc i

Ab;: d6 rong dong séng tuong ng vdi thiy
truc i

h,: d¢ séu tai thuy truc i

Ngoai ra viéc tinh toin dong khéi con
dugc thuc hién theo cdc phuong phap ngoai
suy theo thoi gian hoac theo khong gian.

13.3. Xir ly s0 liéu
13.3.1. Ddnh gid dé tin cdy vé mat phdn tich

Do trong mang ludi cdc tram gidm sdt chat
lugng nude ¢6 nhiéu co quan, nhiéu phong thi
nghiém tham gia quan tric nén viéc kiém tra
chat lugng phén tich cin duge thuc hién. Muc
dich cta viéc ki€m tra nay la:

- Danh gid sai s6 gita cdc phong thi
nghiém khi phan tich cdc thong sé trong clng
mot mau nudc.

- Khi xdc dinh sai sé thi chi ro ly do gay
sai s6 (sal s6 hé thong do thiét bi phan tich
hoac sai s6 do phuong phap, héa chit, ky thuat
phan tich...) va dé ra chuong trinh diéu khién
dé thong nhat vé két qua phan tich gifa céc
phong thi nghiém.

- Thu duoc s6 liéu tin ciy vé két qua phan
tich.

13.3.2. Xu Iy 56 liéu thiy vin

Can theo quy dinh cia GEMS hoic cua Té
chirc Khi tuong Qudc t&€ (WHO).

13.3.3. Danh gid mic dé 6 nhiém nguén nudc

Viéc danh gid mic d6 6 nhiém ngudn nudc
dua vao gid tri cia cdc thong s6 chon loc. K§
thuat nay sir dung cdc chi s& (index) dé thé
hién mic do 6 nhiém.

C6 nhicu chi s6 dénh gid chat lugng méi
truong nudc. Mot s6 chi s6 néu dudi day
thuong duoc sir dung;
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1. Chi s6 6 nhiém dinh dugng (NPI):

I i
—» In(PQI), x W,
NPl =¢"~

Trong do:
NPI: chi s6 6 nhiém dinh dudng.
~ PQI,: chi s6 chét lugng cho théng s6 n, c6
gia tri tr 0 téi 100
(0: 6 nhiém nang, 100: khong 6 nhiém)
W.: hé s6 danh gid vé6i théng s6 n

Chi s6 NPI duoc tinh dua vao két qua quan
tric hang thdng cdc théng s6 NH,", NO,",
NO,”, PO,”, N - Kieldahl, téng P, Ortho -
phosphat, pH, chlorophyll, d6 sdu, dé duc...

2. Chi s6 6 nhiém hiu co (OPI):

Dugc tinh theo két qua quan tric hang
thang cac théng s6 NH,", BOD, COD, t°, DO.

3. Chi s6 6 nhiém coéng nghiép (IPI):

iz In(PQI), x W,
PI=¢€¢ ™
IPI dung dé danh gia 6 nhiém cho cac tac
nhian 6 nhiém vi lugng (trir héa chiat BVTV),

kim loai nang, ddu md, CN , polyhydrocacbon
thom, phenol, PCB, v. v.

4. Chi s6 da dang sinh hoc (BDI):

Téng s6 thuy sinh mat di
Tong $6 thuy sinh

BDI =

Hién nay & Viét Nam 4 chi s trén chua
duoc quy dinh sir dung trong viéc danh gia o
nhiém ngudén nudc.

Mot sd chi sé da dang dang dugc sir dung
dé danh gid chat lugng nudc ¢ Viét Nam:

- Chi sé Margalef D (1958):
D= S=1
log N

- Chi s6 Shannon - Wiener H’ (1963):
H* = ‘Z P log, P

Trong d6: P,=n, / N;
n;: s6 luong cd thé cua loai thi i
N: t6ng s6 c4 theé.
S: téng s6 loai

Wilh (1967) va nhiéu tic gia khic cho
rang, xdc dinh chi s6 da dang la mét trong
nhitng phuong phdp t6t nhat dé phat hién va
danh gid su nhiém ban.

Theo Sunoko (1995):
D hoac H’ Chét luong nudc
<l Rat 6 nhiém
1-2 O nhiém
>2-3 | Hoionhiém
3-45 mf_(hﬂng 6 nhiém (nudc sach)
>4.5 Rat sach _ -

- Chi s6 déng vat day (BSI):

Chi s6 BSI dugc sit dung dé danh gia chat
lugng nudc qua viéc quan tric dong vat khong
xuong séng (DVKXS) c¢d 16n séng ¢ day. Mot
trong cdc BSI hién dang sir dung & chau Au va
dugc nghién ctu ing dung ¢ cdac nudc Dong
Nam A, trong dé cé Viét Nam dé danh gid
miic do 6 nhiém ngudn nudc song, sudi la he
théng diém s6 vé quan tric sinh hoc BMWP
(Biological Monitoring Working Party). Tri
I6p giun it tg, hé théng nay sir dung bic phan
loai (taxon) DPVKXS ¢ mic ho. Méi ho dugc
quy cho mot diém s6 phit hop véi tinh nhay
cam vdi 6 nhiém hifu co (diém cla cac ho
tham gia tinh diém dugc xdc dinh théng qua
nghién ctu). Diém s6 BMWP la diém téng
cong clia tat ca cic ho. Lay diém s6 BMWP
chia cho s6 ho dia tham gia tinh diém duoc
diém s6 trung binh ASPT (Average score per
taxon) va day chinh la chi s§ sinh hoc tuong
irng véi mot mite chat lugng nudc.

Nguyén Dugng Thao
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14. HE THONG QUAN TRAC VA CANH BAO
MOI TRUONG

Hé thong quan tric va canh bio moi
truong la hé théng cac trung tam, cac tram, cac
diém do véi muc tiéu co ban la:

1. Panh gia tic dong cua céac hoat dong do
con ngudl gay ra déi vl chit luong moéi truong
nghé cd (nudc, chit ddy...) cha cic thay vuc;
dinh gida khd nang s dung tdi nguyén méi
truomg cho nghé ca.

2. Xac dinh chat lugng mo6i truong vé mit
ban chat tu nhién hoac di bi anh hudng tir cdc
ngudn bén ngoai dua vao thay vuc.

3. Theo doi cdc nguoén gay 6 nhiem moi
truong, bung phat dich bénh va dudng di cua
cdc chit doc hai, hudng lay lan dich bénh, dac
biét khi 6 su ¢6 moi truong.

4. Xéac dinh xu hudng thay déi chat luong
moi truong, canh bao moi trudng - dich bénh
va dé xuat cac bién phéap phong tri.

Théng thuong muc tiéu (1) duoc thuc hién
bang cach thiét lap cdc tram tic dong (impact
station); muc ti¢u (2) duge thue hién bang cédc
tram co s& (baseline station); muc tiéu (3) duogc
thuc hién bang mét trong 2 kiéu tram trén tuy
thudc vao ngudn gay 6 nhiém cé nguén géc tu
nhién hay nhan tao; muc tiéu (4) dugc thuc
hién bing cdc tram xu hudng (trend station).

14.1. Dac diém cac loai tram
* Tram co s0:

Cic tram ca s& duge dat tai khu vuc khong
bi anh hudng truc ti€p cua cac ngudn giy o
nhiém. Nhiém vu chinh cua tram la xay dung
mic do co s& cua cac thong s6 tu nhién va dé
xudt cdc tdc nhan giy 6 nhi¢ém nhén tao (nhu
thuéc bao vé thuc vit, kim loai nang, dau
md...) va dé ddanh gid xu huéng lau dai cila
chat lugng nudc ting mat cac thiy vuc do tic
dong tir 6 nhiém khong khi. Cic tram nay con
dugc dat tai cdc ving bién gidi dé kiém sodt
ngudn 6 nhiém tir bén ngoai dua vao quoc gia.

* Tram tac dong:
Cic tram tac dong dugce dat tai khu vuce bi

lic dong cua con ngudi va khu vuc c6 céac nhu

b0

cdu nudc riéng biét. DSi véi nghé ca, cac tram
dugc dat gilta ving nubi hay bao vé thuy san.

* Tram xu hudng:

Cac tram xu hudng duge dat & vi tri dac
biét dé danh gid xu huéng thay doi chat luong
méi truong thiy vuc, Cic tram nay can dai
dién cho vang rong hay mot khu vuc. Ngoai ra
tram xu hudng con dugc sir dung dé danh gid
tai lugng cdc tdc nhan giy 6 nhiém (tir song
dura ra bién va dién bién xam nhdp man tir bién
diwra vao dat lién...). Vi vay, tram nay thudng
duoc dat ¢ cac clra séng 1on.

O quy m6 nhd, vi du timg viing nuoi thiy
san, mang ludi quan tric cé thé thiét lap vai
nhiéu tram, moéi tram cé nhiing muc tiéu,
nhiém vu riéng hoac két hop.

14.2. Yéu cau vi tri dat tram

Vi tri dat tram phai dya vao nhiéu yéu to
thuc té€ dé bido ddm ddnh gid chinh x4c chat
luong maoi truong thay vuc:

* Tinh dai dién: Cic thong s6 quan tric
phai dai dién cho dac trung vé chat lugng moi
truong cua khu viuc nghién ciu (trong dé chat
luong nudc phu thudc vao luu lugng, su xdo
tron va ting nudc).

* Khoang cich t6i phong thi nghiém: Thoi
gian chuyén mau t6i cdc phong thi nghiém da
ngén sao cho cdc thong sd cdn phén tich khong
thay d6i thanh phdn va néng do. Vi vay
khodng cich tir tram vé phong thi nghiém cén
dugc tinh tdi khi thi€t k€ mang luéi quan trac
va canh bdo moi truong.

* Cic anh hudng pha tap: Vi tri cic diém
thu miu cdn dugc chon dé phan anh dung dac
diém chat lugng méi trudng clia ca mat cat.

* Tan s6 thu mau: Tan s6 thu miu cang day,
d6 chinh xdc cua viéc dinh gia dién bién chat
lugng mai trudng cang cao. Tuy nhién trong thuc
t€ do han ché ve nhan luc, thiét bi, kinh phi, tin
50 thu mau & cdc tram gidm sdt moi trudng dude
quy dinh & mifc ¢6 thé chip nhin duoc. Vi du:
chuong trinh quéc t€ GEMS yéu ciu tin so thu
mau hang thing & cdc tram gidm sét chat lugng
nudc duoc trinh bay trong bang 1.
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Bang 1. T4n s6 thu mau hang nam &
cac tram giam sat chit luong nuéce

theo yéu cau cua GEMS

Loai tram Séng Hé Nudc ngdm
Tram co s& (a) 4+ 12 (b) 4 2+4
Tram tic dong:
- Nude udng 12+24(c.d) |[6+12(d) | 4+12(d)
- Nuée thiy loi 12 (e) 2 4
- Nudc thity sin 12 (e, ) 6(f
-__'I_‘:ic dong da dang 12 (c) 4 4
Tram xu hudng 12+24(g) | 2+6(h) 4

Ghi chu:

(a) - Cac tram co s& chi khao sdt 2 - 5 nam phu thudc vio
Iuu lugng va su thay déi chdt lwong moi truémg nudc.

(b) - Thdi gian thu miu cin thé hién di cdc thay d8i vé
chu trinh thiy van trong nam.

(c) - Tin s6 thu miu cén theo chu trinh thay van, viéc
thu mau cyc dai cdn tién hanh trong chu ky thiy van bét
thudng nhat.

(d) - T4n s& thu mau c4n phi hop véi mirc do 14y nudc
va s6 dan c6 nhu c4u cdp nudc.

(e) - Thei gian thu mdu cén tién hanh khi lvu lugng thap.
(f) - Cén tang tin s6 thu miu & théi diém cé nang sudt
sinh hoc cao.

(g) - Thoi gian thu mau cdn tién hanh khi luu luong cao.

(h) - D6i v6i cdc hé don tdng va 2 tdng cdn thu 2
mau/nam & cdc thoi diém phan ting nhiét cao nhit va
thdp nhét. D6i vdi cdc hd nhiéu tdng thu 6 miu/nam.

14.3. Phuong phap quan tric, phan tich moi
truomg va xw 1y so liéu

Theo quy dinh clia B6 Tai nguyén va Méi
truong Viét Nam trong “Quy dinh tam thoi vé
phuong phdp quan trac, phan tich méi trudng
va quan Ly s6 liéu, 2001”.

Nguyén Dudng Thao

B. MOI TRUGNG NGHE CA THUY VUC NOI DIA

Maéi truong nghé ca thiy wvirc noi dia 1a noi
sinh séng va phdt trién cla cdc dong thuc vét
thily san noi dia, 1a co s& dé t6 chic san xuat
nghé ca néi dia nhu khai thiac nguén loi thiy
san tu nhién, phat trién nguén lgi thiy san tu
nhién nham muc dich khai thac hoac sir dung
mit nudc dé nudi tréng thiy sin, hoic két hop
ca 2 loai hinh thitc san xuit dé.

Loai hinh méi trudng nghé ca thuy vuc nbi
dia & Viét Nam chi y&u gém song, sudi, ddm
hé tu nhién, hé chia nudc, ao hé nhé va cic
loai ruéng lda nudc cé6 kha ning két hop nuoi
thiy san hoéc chuyén déi sang nudi thiy san.

Téng dién tich timg loai mat nudc naéi trén
dugc thong ké theo bang sau:

Dién tich cac loai mat nudc

50 lugng/

STT Mat nurde Chidu dii Dién tich
|  |Cic sobng lém nho 2.360 song
2 |Hé thong s0ng cd dién tich
lwu vuc trén 10.000 km?
¢ Béc bo 1.087 km B4.882km?
: ' 1.364km 59.626km?
g E‘fhf 865km 108.394km?
3 Pidm hd or nhign 231 cdi 34.600 ha
4 |H6 chita 2,470 ciu 1.835.780ha
5 Ao 58.088ha
6 |Rubng 548.050 ha

Ngu6n: “Cé nuéc ngot Viét Nam”, tép II, Nguy&n Van Hao,

INXB Nong nghi¢p, Ha N¢i, 2005.

M0i loai hinh méi trudng mat nude déu cé
vi tri nhdt dinh trong nghé cd ndi dia, khéng
chi do diéu kién dién tich nhiéu hay it ma phén
quan trong hon ca 1a diéu kién méi trudmg cia
mdi loai mat nudc dé.

Céc phuong thic sir dung moi truong nghé
ca ndi dia: c6 3 phuong thic chinh la:

- Lay khai thac nguén loi thiy san tu nhién
la chinh: day 14 phuong thic san xudt lau doi
nhét, hién van con thuc hién & trén cédc song va
hé chia 1ém.

- Vira khai thic ngudn lgi thay sin tu
nhién, vira phat trién nuoi cdc loai thiy sin cé
gid tri kinh t& cao, hodc c6 cac bién phap phuc
hoi, tdi tao ngudn lgi cho mot s6 lodi thiy san
tu nhién la cdc do6i tuong khai thiac. Hién 4p
dung chi y&u véi cdc song, hé, hé chua loai
vira, tuy theo su phat trién cta kinh t& va khoa
hoc k§ thuat viéc st dung mat nudc theo
hudéng nudi trong thiy san ngay cing c6 hiéu
qua cao hon.

- Ldy phdt trién nu6i tréng thiy san la
chinh: chi yéu d6i véi cic loai mat nude do
con ngudi tao ra hodc chi dong khéng ché
dugc méi trudng & mic do cao nhu ao hé loai
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nho va rudng lia nudc co6 kha nang két hop
nudi thay san.

Céc loai hinh méi trudng nghé ca thily vuc
noi dia nhu séong, sudi, dim hé tu nhién da co
mot qua trinh lich sir lau dai vé su cin bing
sinh thai, 6n dinh cic diéu kién tu nhién, 6n
dinh thanh phéin giéng loai, san luong va chit
lugng khai thdc thuy san. Do nhitng thiéu sot
trong cong tic quan ly bao vé moi trudng,
nguon loi, ngay cang ¢é nhiéu ving nudc bi
mét cain bang sinh thdi, nguén nudc bi 6
nhiém, sian luong khai thic gidm sit, c& cd
dinh bét nhoé ddn, nhiéu ngu dan trude day da
chuyén séng on dinh bing nghé cd thi nay

nguén séng giam sit hoac thu nhép khéng
chac chéan, hoac phai chuyén sang sinh song
bing nghé khéc. Vi thé trong viéc sir dung cdc
loai méi trudmg nghé ca thay vic ndi dia cén
phai dac biét luu ¥ xay dung va thuc hién cac
bién phdp bdo vé méi trudng dé duy tri viéc
khai thic sir dung mat nudc theo hudng phat
trién bén vimg, én dinh lau dai, dic biét phai
tang cudng cdc bién phdp quan 1y hanh chinh,
nghiém chinh chdp hanh cdc bd luat lién quan
nhu: luat Thiy san, luat Méi truong, luat Dat
dai...

Thai Ba Mo

C. MOl QUAN HE GITA MOI TRUONG VA PHAT TRIEN BEN VUNG
SAN XUAT THUY SAN

1. QUAN HE GIUA MOI TRUONG VOI KHAI
THAC THUY SAN

Trong tu nhién, ngay tir khi ¢é khi quyén da
(6n tai hiéu tng nha kinh, hiéu tmg giir nhiét
cho trai dat. Bang cach hdp thu va phdt xa, buc
xa hong ngoai trd lai mat dat, cac khi tu nhién
lam cho bé mit trdi dat di 4am dé dam bao cho
su song. Néu khong c¢é cdc khi nha kinh, t°
trung binh cua bé mat trai dit khéng phai 1a
15°C nhu hién nay ma la -18°C. Song khi nong
do cua chdng tang lén boi cac hoat dong cla
con ngudi, trai dat bi néng 1én, kéo theo nhiéu
bién dong cha ciac yéu 16 khdc, trong do dac
biét nghiém trong la su dang cao muc nudc
bién. Tinh trang xau di nay cua khi hiau, moi
truémg anh hudng truc tiép va to 16n dén moi
hoat dong san xudt cua con ngudi trong tit ca
cac linh vuc trong dé c6 linh vuc khai thac thay
san. Con nguoi la mot yéu t6 v clung quan
trong trong san xudt. Cic thong so khi hau, moi
truomg ¢é anh hudng nhiéu t6i con ngu’ﬁii co
nghia cung anh hudng 16 nang sudl va chat
lwong sdn pham mot cach gidn tiép.

Su bién dong cua moi truong da gay ra
nhiéu hiu qua nghiém trong. Cic con bio
thudng lam giam nhiét do bé mat nudc bién va
anh hudng dén san lugng ca khai thiac duoc.
Tai cdc vung nudc can, bdo td 1a nguyén nhin
lam cho nudc duc nhiéu va han ché viéc xdc
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dinh hudng di vao bd cia mot s6 loai cd von
khong thé song duoc trong nhitng diéu kién
nhu vay. Cac viung danh bat va san luong ctia
mot s6 c4 ndi nhoé nhu cd trich ¢é thé bi thay
d6i han trong khi c6 bio. O Viét Nam, mbi
nam trung binh ¢6 hang chuc con bdo xuat
hién. Bao da lam anh hudng khéng nho dén
qua trinh khai thac hadi san & nudc ta, né lam
thiét hai ca vé ngudi va clia cho nhing ngu din
khai thdc trén bién khoi. C6 nhiing con bio
lam chim hang chuc chiéc tau khai thac hai
san, lJam chét va mat tich hang tram ngu din.

Mua vu ciing anh hudng manh dén qud
trinh khai thic. Mua hé cd thudng dén ving
can va lén gdn mat nudc, con mia dong lai dén
vung nudc sau. Nhiét do, anh sing va su di cu
theo mia ctia céc cd thé lam thic an ¢6 thé 1a
nhitng nhan t6 gay ra su di chuyén clia ca.
Nhimg di cu thang du‘ng theo mua cua cd da
gay ra su chénh léch san lugng ddnh bat cd
thco mua. Trong nhing thing mbda dong, doi
khi cing thu duge san lugng cao cua mot s
loai ¢4, nhung san lugng cao thudng vio mua
h¢. Cac nha khoa hoc da nghién cifu va thiy
rang mia déng va mila Xuan san lu'D‘ng ca phu
thugc vao su thoi qua cua cidc khi xody tu va
cdc fron khi quyén san luong cad khai thac
dugc cao nhat xuét hién trong 1-2 ngay truée
va sau khi khi xoa}f tu théi qua, c6 the la do ket
qua cia su nhiéu dong trén bién.
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O Viét Nam nghé khai thac thity san c6
hai vu chinh trong niam anh hudng bdi hé
théng gié mua, d6 1a vu Bic vao thoi ky gié
muia déng bic va vu Nam vio thoi ky gié mua
tdy nam. Thong thudng vao mua vu chinh thi
san lugng thiy san khai thic duoc cao hon
nhiéu khi chua dén miia vu. Theo diéu tra clia
ciac nha khoa hoc, tai ving bién Nam Trung bo
va Nam b6 thdy ring: vao mia gié dong béc,
ca moi vach thuong tap trung thanh dan 16n &
dudi ting dot bién nhiét do ké ddy véi Gradien
T=0,2 tai khu virc ¢6 d6 sdu 65-95m va nhiét
d6 nudc ting ddy tir 22-25°C; ca nuc do dubi
lai tap trung nhiéu & ving nudc ¢6 do siu 95-
135m, nhiét do nudc ting diy 19-22°C, do
mudi 33,5-34,5%e. Su tap trung thanh dan nay
lam cho nang sudt danh bat hai san tang cao.

Cic yéu t6 hai duong hoc ciing cé anh
huong khéng nhd dén qua trinh khai thac thay
san. Cu thé cac nha khoa hoc da thay ring vdi
mot s& nghé khai thidc nhu nghé 1uéi ré khoi va
ciu vang thi tai nhilng khu vuc nudce troi hoat
dong manh hoac tang dot bién xudt hién gan
bé mat, nhiét do trong 16p nudc tir 0-50m cé
thé xuéng téi 20,5-21,5°C, ¢6 sin luong ddnh
bit hdu nhu biang khéng. Viing bién c6 sinh vat
luong déng vat phu du cao thudng trung vai
viing cé nhiéu du trung ca va la nhitng bai cd
quan trong cho san lugng khai thac cao.

T6m lai, anh hudng cua méi truong doi voi
moi hoat dong san xudt cua con ngudi la rit to
Ién, trong dé linh vuc khai thac thiy san cling
khong nam ngoai nhimg anh hudng nay.

Nguyén Vin Khang

2. QUAN HE GIUA MOI TRUONG VA PHAT
TRIEN NUOI TRONG THUY SAN

Do da dang vé céac loai hinh mat nudc va
da duoc tich luy nhiéu kinh nghiém tir nuoi cd
¢d truyén lau doi, Viét Nam c6 tiém nang lén
vé phit trién nuodi trong thﬁ} san. San luong
nuéi trong thiy san tang truong nhanh choéng,
hién dang chiém [}f trong dang ké trong lﬁng
san lu-:mg thily san cia ca nudc. Nudi lrung
thily san da trd thanh mot nganh san xudl tiéu
dung rong 16n v&i cong nghé chuyén dan tir

nuéi quing canh tho so sang quang canh cai

tién va ban tham canh. Nuoi tham canh dugc
ap dung d6i voi moét s6 doi tugng cd gid tri
kinh t€ cao. Viéc phat trién bén ving nuoi
trong thiy san con gap nhiéu khé khan do cic
han ché vé moéi trudng, cong nghé sinh hoc,
kinh t&€ - xa hoi va nhu ciu; trong doé su lién
quan gita moi trudng véi phat trién nudi trong
thiy san theo hudng bén vimg cin duoc quan
tdm trong cdc k€& hoach phdt trién dé co gidi
phap hop ly.

Cic han ch€ vé maéi truong cé thé can tré
phat trién nuéi tréng thity san bao gém:

1. Dia diém khéng thuén loi:

- Dia hinh khong thudn lgi (d6 doc qua
16n, khu vuc khong tiéu duge nudc...)

- Chét lugng dat khong thuan loi (két cau
dat qua nhe, dat bi phén chua, thanh phan chit
hiru co trong dit qua cao...)

- Nguén nudc khong thuan loi (chat luong
nudc kém, khong phit hop cho nuéi trong thuy
san vé ham lugng o6xy hoa tan, d6 pH, do trong
clia nudc...)

2. Dich hai: chim, rai c4, sao bién

3. Cac tai hoa do thién nhién: bao lut, nudc
dang, dong dat...

4. Su 6 nhiém do cdc hoat dong kinh (€ -
xd hor:

- Céc chat thai sinh hoat (dac biét la vi
khuén tir phan, cic chat tdy)

- O nhiém do néng nghiép (nguén nudc
cdp cho nuoi trong thuy san cé chita du lugng
thuéc trir sau, diét co, phan bén...str dung trong
néng nghiép)

- O nhiém do cong nghiép (dat si dung va
nguon nudc cdp cho nudi trong thuy san co
chira cdc chat thai doc hai, dac biét la cac kim
loai ning cé ngudén goc tir san Xuit cong
nghiép...)

- O nhiém ddu: do sin xudt, van chuyén,
tai nan tir cdc tau cho dau...

5. Tu gay 0 nhiém: Do viéc tha nuéi thiy
san voi mit do cao va cho dn qua nhiéu thiic
an, tap trung nhiéu léng nuodi ¢ bién ¢ mot
khu wvrc...
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3. QUAN HE GIUA MOI TRUGNG VGI CHE

BIEN THUY SAN (xem 12.2.1. Phuong phap xir
Iy nu6e thai)

4. CAC CHINH SACH CO LIEN QUAN PEN
QUAN LY MOI TRUONG TRONG SAN
XUAT THUY SAN

B3 sung va hoan thién cdc chinh séch c6
lién quan dén moi trudng dé phat trién sdn xuat
thiy san bén vimg phai dua trén viéc tiép can
sinth thdi - moi truong, chinh sdch va dinh ché
tong hop va lién nganh, bao gom:

- Chinh sdch vé bao vé ngudn lgi va quy
gen thay san.

- Chinh sich vé bao vé moéi trudng tu
nhién va moi trudng trong san xuat thay san.

- Chinh siach vé quéan ly va st dung tong
hgp cédc thuy vuc nudc ngot.

- Chinh sich vé quan 1y va sir dung téng
hop viing ven bién va bién.

- Chinh sach vé quan ly quy hoach théng
nhit da nganh c6 lién quan dén nguodn lgi thiy
san.

- Chinh sidch vé tai chinh trong san xudt
thay san (thué&, tin dung, ngan hang, trg giip
khi c6 thién tai, tham hoa va dich bénh)

_ Chinh sdach cai tién va phat trién cic
cong nghé san xuat thuy san tién tién hon, sach
hon trong san xudt thuy san.

- Chinh sdch thu hut dau tr trong va ngoai
nudc vao cédc linh vue sdn xudt thuy san.

Nguyén Dueng Thao
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A. NGUON LOI HAI SAN

1. Mot s6 thuét ngl thudng dung

2. Bdo vé va phat tién nguédn Ioi hdi san

3. Banh gia ngudn loi hdi sdn

4. Phuong phap tham do diéu tra ngudn Ioi hdi san
5. Bac trung vé sinh vat hoc ¢ bién Viét Nam
6. Bdo tén bién

7. Nguén lgi cé bién

8. Nguén loi rén bién

9. Ngudn loi gidp xac

10. Nguén loi déng vét thén mém

11. Nguén loi chéan dau

12. Nguén lgi ruét khoang

13. Nguén Igi ruai bién

14. Nguén loi déng vat quy hiém

15. Nguén loi cé bién

16. Ngudn loi rong bién

B, NGUON LOI THUY SAN NOI DIA

1. Nguén lgi thdy san trén séng ho
2. Bao vé va phat trién ngudn Igi thdy san ndl dia
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Phan thir hai. NGUON LOI THUY SAN

A. NGUON LOI HAI SAN

1. MOT SO THUAT NGU THUONG DUNG

1.1. Sinh thai hoc (Ecology)

Sinh thai hoc 1& mén khoa hoc vé méi
quan hé tuong tac gilta ciac sinh vit véi moi
trudng tu nhién ma céc sinh vat séng & do.

1.2. Tai nguyén (Resource)

Thuat ngir chung dé chi bat ky san vat nao
dugc dung dé cung cip cdc bién phdp nhim
thod midn cdc yéu ciu va mong mudn cua con
nguoi. Tai nguyén (ngudn lgi) thay san la phiic
hgp céc loai thuy sinh vat c6é gid tri cia mot
vung dia ly xdc dinh dugc khai thac va sir dung
cho nhimg muc dich khac nhau.

1.3. Quén thé (Population)

La nhém cd thé thuéc mot loai sinh vat
song ¢ mét khu vuc nhét dinh cua vung phan
bo. Céac ca thé trong cung mot quéin thé c6 mai
quan hé chat ché véi nhau va c6 quy luit lam
cho quén thé trd thanh mot thé théng nhét cé
lién hé mat thi€t véi méi trudng song.

1.4. Quan xa (Community)

La tap hop cdc quin thé sinh vat thudc cic
loai khdc nhau ciing séng trong mot sinh canh
c6 ciu tric nhat dinh, thé hién mot buée phat
trién cao clia qua trinh phat trién chét séng, cé
vi tri va vai tro nhit dinh trong qud trinh
chuyén héa vat chat va nang luong trong thity
vuc.

Madi quén xa thuy sinh vat dugc dac trung
boi thanh phén loai, dac di€ém dinh tinh va dinh
luong cua ching, moi quan hé giira céc loai véi
nhau vd vdi cdc nhan t6 sinh thdi cua moi
trudng vo sinh.

1.5. Ca thé (Individual)

La wimg co thé sinh vat nhidt dinh séng
trong mot moi trudng va chiu tic dong cla céc
diéu kién moi truomg do.

1.6. Loai wu thé (Dominant species)

Trong mot quin xa thiy sinh vat bao gio
ciing c6 mot loai hay mot so loai giir vai tro
chl yéu tao thanh hat nhan cua quan xa thay
sinh vat, doé la loai uu thé. Loai uu thé duoc
xdc dinh bang tinh chit quan trong cua loai
d6 trong ching quin sinh vat vé mat so
lugng, khéi lugng hay vai tro cha loai dé
trong chu trinh chuyén héa vat chat va nang
lugng.

Loai vu thé thé hién tiéu biéu nhat, ddy du
nhat dac tinh cdu tric cia quan xa sinh vit va
ciing la loai giir vai tro quyét dinh trong bién
doi vé cau tric clia quin xa do.

Pham Thuge

2. BAO VE VA PHAT TRIEN NGUON LOI HAI
SAN

2.1. Nguon loi hai san

Nguén lgi hai san bién Viét Nam phong
phi,da dang va cé tdm quan trong déi véi su
phét trién kinh t€ cia dit nuéc, né 12 tién dé dé
phat trién nganh thiy sin tr& thanh mét trong
nhitng nganh kinh t€ mii nhon.

Viét Nam véi chiéu dai bd bién trén 3260
km. Ci 101 km? 1anh thé c6 1 km chiéu dai by
bién, ctt 20 km chiéu dai dudng bd c6 mot cira
song. Tinh trung binh méi tinh ven bién c6 112
km dudng bd bién. |
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Nim trong vung khi hau nhiét ddi gio
mua, ving bién dic quyén kinh t&€ cua Viét
Nam c¢6 dién tich rong trén 1 triéu km’, gip
hon 3 l4n ving lanh thé trén dat lién. Cé trén
3.000 hon dao 16n nho trong dé c6 nhiéu dio
¢O tiém nang phat trién dé tr¢ thanh nhimng
trung tam dich vu héu can nghé ca.

Nguon lgi hai san Viét Nam duge danh gia
vao loai phong phu trong khu vuc. Qua cac
cong trinh nghién ciu diéu tra tir trudc dén nay
da xé4c dinh bién Viét Nam cé khoang 2.030
loai cd, c6 19 loai cad voi, 225 loai tém, 663
loai tdo rong bién, 55 loai muc, 5 loai rua, 21
loai rén bién. Ngoai ra con c6 nhiéu loai hai
san quy gid nhu bao ngu, trai ngoc, so huyét,
san ho do,... Trir lugng ngudn lgi hai san udc
tinh khoang 3,0 - 3,5 triéu tan, kha nang khai
thac 1,4 - 1,5 triéu tan. Dién tich viing ven bién
Viét Nam (do sdu < 30 m do6i v6i ving bién
bong Tay Nam bo, vinh Bac b6 va < 50 m déi
v6i viung bién mién Trung) khoang 106.000
km®, bing 11% vung dic quyén kinh t&€ cta
Viét Nam (trén 1 triéu km®). Theo uéc tinh trit
lugng hai san vung ven b khoang 1,5 triéu tin
va kha nang khai thic la 0,6 triéu tdn, song
thuc t€ trong nhilmg nam gan day san luong hai
san khai thic duoc & cdc vung nudc gdn bo dat
khoang trén dudi 70 van tan, da vuot qua gidi
han cho phép.

Véi diéu kién tu nhién thuan loi, ving bién
Viét Nam cé nang sudt sinh hoc tuong déi cao,
song hién tai dang ding trudc nhimg thach
thitc 16n: dan s6 ving ven bién va qua trinh dé
thi héa ngay mot gia tang, s6 luong tau thuyén
nho tap trung khai thac qua mic ¢ ving ven bo
cung vai viéc sir dung cac phuong tién, phuong
phap danh bét c¢6 tinh hiy diét nhu chit nd,
héa chéat doc hai (xyanuya), xung di€n, cudng
do 4nh sang qui manh, cdc nghé te, xiép,
dang... din dén tinh trang suy giam, can Kiét
nguén loi, tan pha lam suy thodi noi cu tri va
moi trudng sdng cua cac loai thiy san. Muén
bao vé, bao ton va phat trién bén vimg moi
trudng, nguén 1gi cho chiing ta va cho cic thé
hé mai sau, doi hoi tat ca moi ngudi, moi to
chitc xa hoi phai ¢6 y thiec, trach nhiém chung,
phai ¢6 nhitng bién phdp quan ly & mifc t6i uu
va c6 hiéu qua ngudn tai nguyén quy gia ma
thién nhién da ban ting cho chiing ta.
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2.2. Mua vu khai thac

Trong cédc hoat dong khai thac hai san, van
dé nim vimg diac diém cta cdc ngu trudng va
su xudt hién cia cdc loai hai san theo mua vu
da trd thanh mot trong nhimg yéu té6 quan
trong cé tinh quyét dinh dén viéc nang cao
nang suat khai thac ciia nghé cd nhan dan hién
nay. Tuy nhién d6i véi méi loai hai san sur xuat
hién theo khong gian va thoi gian déu cé
nhimg sai khdc rd rét, dic biét 1a ngudn loi ca
néi nho.

O viing bién Viet Nam, dac biét 1a ving
bién phia Bic (vinh Béic bd) tinh hinh thoi tiét
phan mua ro rét vi vay tinh chat vat ly, héa hoc
va ngudn loi hai san cla timg ving nudc ciling
mang tinh moa vu tao thanh cidc ngu truong
khac nhau trong nam.

Vao mia xudn da s6 cdc loai cd cé xu
huéng di cu vao vung nudc néng gin bo va ven
dao, noi c6 nhiét do va cdu tnic dia chdl thich
hop d€ tién hanh sinh sin. Vi vay mila nay
phén 16n cd phan tan vao bai dé lam cho nang
suat khai thic giam. Thoi gian tir thing 4-6
ciing la thoi gian phai han ché€ hoic cdm cic
phuong tién khai thic & cac bai de.

Viao mua hé mot sé loai vin tién hanh sinh
san, mot sO loai da két thic giai doan dé ro.
Céc loai ca nho con phan bd & viing gén bo,
cac loai 16n di chuyén dédn ra cic viing nuéc
sdu tap trung Kiém méi tao ra cidc ngu trudng
vol dién tich rong va méat dé tuong do6i cao.
Day la thdi gian cac loai nghé khai thic hai san
hoat dong thuin loi.

Vao mua thu va déng, do anh hudng cua
khi hau luc dia, nhiét do viing nude gin bd giam
thap, cdc loai cd trudng thanh di chuyén ra cic
vung nudc siu c6 nhiét do cao hon, két hop véi
cd 16n nho hén hop, tap trung kiém méi véi mat
do cao tao thanh nhimg bai c4 xa bo.

Nguén lgi tém cd ¢6 & ca hai mbda mua,
nang. Noi tap trung clia cdc loai tom he & ving
ven bd d6 sau dudi 30m, & vinh Bic bo tir
Quang Ninh dén Nghé An - Ha Tinh véi mot
50 khu virc trong diém la: bdi tdm My Miéu,
Cat Ba - Ba Lat, hon Ne - Lach Ghép, Lach
Bang-Lach Quén.
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Viing bi€n mién Trung noi cé do sau dudi
50m, trong ca hai miia mua néng déu 14 noi t4p
trung cha tém he. Tuy nhién noi ¢6 do siu trén
50m, mua nang tom vé tap trung vé day kha
nhiéu, cdon mila mua san luong giam di 1o rét.

O ving bién Déng va Tay Nam bo véi do
sau dudi 30m, trong ca hai mia mua nang trix
luong tom he va tom vé tuong déi cao véi mot
s6 khu vuc trong di€ém nhw: clra Cung Héu -
cita An Pinh, Anh Péng - Nam Du (Kién
Giang), tdy biac Hon Chudi (Ca Mau).

Nguon lgi myuc: mua vu khai thic & ving
bién vinh Béic b va viing bién gdn bd mién
Trung chi y&u 14 vu Nam (thdng 4-9). O ving
bién Pong va Tay Nam b6 mia vu khai thic
muc chil yéu tir thang 1 - 2 (0 xa bo) va tu
thang 4-9 (¢ do sau gin bo). Muc nang mua vu
khai thac chinh tir thing 10 dén thing 3 nim
sau. Céc loai muc phin bd chl yéu ¢ do sau
30-50m va c6 su bién dong theo th&i gian
trong ngay. Do tinh huéng quang va hoat dong
bat méi clla muc nén san luong khai thac bién
dong theo tung loai nghé. D&i véi cac loai
nghé ding 4nh séng dé tap trung muc nhu vé
deén, cAu muc, chup muc... thi khai thic vao
ban dém la t6t nhét.

2.3. St dung hop 1y nguon loi hai san

Bién Viét Nam ¢ thé chia ra 5 ving
chinh: ving bién vinh Bac b, vung mién
Trung, viing bién Déng Nam b6, ving bién tay
Nam bd va ving bién quidn ddo Trudng Sa -
Hoang Sa.

Cung véi nhimg danh gia vé ngudn lgi sinh
vat bién Viét Nam va sy phat trién cla san
xut, ching ta di c¢6 dugc bic tranh chung veé
bién Viét Nam. Tuy nhién moéi trudng va
ngudn loi ciing c6 sy thay dédi theo cé hai chiéu
huéng tich cuc va tiéu cuc. Trong qua trinh
cong nghiép hod, d6 thi héa va su gia tang dan
s6 qud nhanh, sy phdt trién manh mé clia cic
loai nghé khai thdc nham vao cdc loai hai san
c6 gid tri kinh t€ va xuat khéu cao, chit luong
moi tmmlg bi suy gidm dang ké, mot s6 lodi
héi san quy hi€ém dang trong tinh trang de doa
bi tiéu diét.

Panh gid thuc trang tinh hinh nguoén loi
hdi san bién Viét Nam cho thdy: Téng san
luong hai san (bao gom ngudn lgi cd, gidp xdc,
nhuyén thé...) hiang nam tang lén déu dan.
Nhung thuc t€ vé nang sudt danh bét thi cé xu
hudéng giam di rd rét (khoang trén dudi 50%)
so v6i nam 1970,

Hai Iy do chi yéu trong nhiéu 1y do dén t6i
suy giam nguodn loi la:

- Sur tang tong san lugng hai san khai thic
dugc hang nam khong phai la su gia ting cla
trit lrgng nguén loi ma do so6 lugng tau thuyén
danh bt hang nam tang lén. Nam 1983 toan
quéc cé6 khoang 29.117 tau thuyén lap mady,
cong suit mdy trung binh cua 1 tau la 16,3 CV;
dén 2005 da c6 90.880 chiéc va cong sudt may
trung binh dat 58,5 CV /tau.

- Su gidm siit nang sudt didnh bit 13 bicu
hién cha su suy thodi vé nguén lgi va mai
truong. Nhin chung, tinh hinh sir dung cac hé
sinh thai ving bién gin bd Viét Nam vao cdc
muc dich khai thic nguén loi, phat trién san
xudél kinh t€, xa hoi c6 chiéu hudng tang dan.
Hé sinh thai dugc sir dung manh mé nhat 1a
ving nude ven bd, viing triéu cira song.

& viing bién Viét Nam, nhit la ving nudc
ven bd, khai thiac hai san da dat t61 mic gidi
han so v&i tiém ndng sin c6. Nhiéu loai ca ¢6
gia tri kinh t€ va & nhiéu khu vuc danh ca da
khai thac tdi muc hoac qua muc.

Tai nhiéu khu vuc tiém ning nguén loi da
giam t&1 25-30%, tham chi cé lac, c6 noi téi
50%. Nghé cda Viét Nam dang gap nhimg khoé
khin nhu ngudn lgi ving gidn bd di bi khai
thac qua mic, trong khi dé nguén lgi ving
bién sau xa bd chua duoc khai thac ding mic,
hé théng quéan 1y nguodn loi thuy sin con yéu
va chua dong bo.

Nguon loi hai san phong phi, da dang va
c6 thé tdi tao dugc nhung khong phai vo tan
né€u con ngudi khong biét bao vé va phat trién
ngudn tai nguyén d6. Nguy hiém hon néu con
ngudi khéng dat bdo vé 12 mot thé théng nhat
trong ké hoach phat trién, chay theo phét trién
nhu 132 nhimg muc tiéu kinh t€ dé dat ducc
mong mudn t6i da, bit chdp quy luat thi s&
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phii nhin su trd gid vé suy thodi moi trudng va
can kiét tai nguyén.

Hoat déng clia con ngudi lam suy giam
nguon loi, suy thodi méi truong sinh thai dang
dién ra ngay moét tram trong & nhiéu khu vuc
trén trdi dit, nhiéu clra séng ven bién bi 6
nhiém do nudc thai tir cdc khu coéng nghiép,
khu do6 thi thai ra, luong du thira thudc trir sau,
phén bon trong néng nghiép. Ham lugng diu
va moét s6 kim loai nang & mot s6 viing nudc da
VUot qua muc gidi han cho phép.

Nan pha huoy ran san ho, pha rimg dau
nguén va cdc rimg ngdp min ngdy mot ting
trén thé gidi, dat bi suy thodi do sa mac hda
dién ra & mic trén 6 triéu ha mo6t nam, déng
thoi kéo theo hang loat cac tai bién méi truong
nhu doéng dit, bdo, lut, han han, triéu cuong...
dang dién ra ¢ noi nay hay noi khéc. Theo so
litu théng ké ciia Uy ban Qudc t€ vé bao vé
thién nhién hién da c6 hon 1.000 loai déng vat
va hon 2.500 loai thuc vat dang c6 nguy co bi
diét vong. Riéng d6i vai ca da c6 hon 14 lodi
bi huy diét va 287 loai dang c6 nguy co tuyét
chung.

Bao vé nguodn lgi 1a mét trong nhimg vin
dé song con cua dat nudc, cua nhan loai, 1a
nhiém vu ¢6 tinh chit xa hoéi sau sic, gin lién
v6i cude diu tranh xod déi gidm nghéo & méi
quoc gia.

Nguyén nhéin lam giam nguon lgi hai san
cht yéu nhu sau:

- Do sur bién déi cia diéu kién méi trudng:
Mai loai thity san chi thich ting véi mot bién
ddé moéi truong nhit dinh, khi diéu kién méi
trudmg nhu khi tuong thay van, thay ly, thiy
héa bién déi dot ngot hodc do moéi truong bi 6
nhiém vugt qud ngudng thich nghi cia mot
lodi nhat dinh s& lam chét hang loat sinh vit.

- Do tic ddéng cua con nguoi va y thic
trich nhiém clha cong dong: Néu nhu con
ngudi c¢é v thidc trdch nhiém khai thac, sit dung
di déi véi viec bao vé va phat trién ngudn loi
thuy san thi ngudn lgi tdi tao va ton tai lau dai
bén vimg. Ngugc lai, néu con nguoi c6 nhitng
hoat déng vo trich nhiém thi nguén loi s€
nhanh chéng bi can kiét.
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Cdc hoat dong chinh cia con ngudi lam
suy giam ngudn loi moi trudng gém:

+ Thai vao mo6i truong nhiéu chat thai ran,
thai khi va 16ng chua dugc xir Iy gay 6 nhiém
moi trudng,

+ Sir dung qua nhiéu phan bén, héa chat
bao vé dong thuc vat trong néng nghiép.

+ Péanh bit khéng ¢ quy hoach va ké
hoach, dan dén khai thidc qua mifc.

+ Str dung cdc loai ludi cé kich thudc mat
Iuéi qua nho dé danh bat ca con.

+ Sir dung nhimg bién phdp ddnh béat c6
tinh chat hay diét nguén lgi nhu sir dung chat
nd, xung dién, chit doc dé dinh bt thiy san...

Trudc su giam sit nguén loi thiy san, cdn
phai c6 bién phdp sit dung hop ly nguoén loi
thiy san véi mot s6 giai phdp sau day:

- Pau tu vao cdc chuong trinh bao vé tinh
da dang sinh hoc, bdo vé va tdi tao quy gien,
bao vé méi truong song cua cac loai thity san.

- Khai thac thay san di dét vai viéc bao vé
va phédt trién nguén loi thuy san theo quy
hoach phat trién nganh, quy hoach viing.

- Hoan thién cac vian ban phdp luat, thi
hanh Luat Thuy san Viét Nam.

- Gido duc cong dong, nang cao nhan thic
bdo vé va phat trién ngudn loi thly san 1a trich
nhiém cua toan dan.

- Hop tic qudc t€ trong linh vyc bdo vé va
phdt triécn nguon lgi thuy san dé thuc hién
chinh sdch va dinh huéng trén:

+ Cac bién phap bao vé ngudn loi, méi
trudng cén duge chi trong tir cdc bién phap
hanh chinh, phap luit dén cdc bién phap k¥
thuat. Luat Thay san, cic quy dinh vé bao vé
nguoén loi thiy san cdn phai dua duogc vao cudc
song hang ngay cla ngudi din va cong tic
quan 1y.

- C%n thiét phai dua nhimg nhan thic va
quan diém bao vé moi trudng, bdo vé ngudn
lot, tinh da dang sinh hoc vao viéc théng nhit
chi dao trong chuong trinh gido duc chinh quy
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cling nhu ngoai khéa va hoat dong cla cic
don thé trong cdc truong hoc. Xay dung hé
théng dao tao va chu:cmg trinh dao tao hoan
chinh cho tdt ca cdc truomg dai hoc chuyén
nganh va khong chuyén nganh trong ca nudc.

+ Xudt ban nhimg vin bin phip quy ma
nha nuéc di ban hanh vé Luat Bio vé Moi
truong va Luat Thay san. K_huyén khich va 1ao
diéu kién cho su hoat dong cua tap thé va c4

nhin ngin ngira dugc s phd hiy moi truong
nguodn loi hién nay.

+ T chirc hoi thdo chuyén dé dé ngu dan
co co hdi trao ddi kinh nghiém, hoc hoi nghién
ciu tinh hinh va nhiing van dé ¢é anh hudng
t61 ho va tuong lai cua ho.

+ Trao déi thong tin, dio tao va nguon tai
chinh.

+ Phuc héi noi cur tri cho c4c sinh vat bién.

+ Dao tao ngudn nhin luc, tim kiém nguén
tai chinh.

Co quan quan ly cia nganh thay san tir
trung uvong dén dia phuong cdn sém lap quy
hoach cho su phéat trién nghé nghiép. Phan
ving hoat dong cho mdi loai nghé va cé bién
phdp cdp bich dé bao vé nguén lgi thily sén.

Ngan cim hoac han ché dén mic it nhat
c4c tau nudc ngoai 1én it dén danh bat hai san
¢ ving bién Viét Nam la nhiém vu hét sitc can
thiét. Vﬂng bién cdn chii trong bio vé 1a khu
vuc nudc ven b co do sdu nho hon 30 m déi
Vol vung bién vinh Béc bo va Dﬁng Tay Nam
b6 va nho hon 100 m déi véi 1..ﬂ.mg bién mién
Trung va nam Trung bd do & day c6 nhiéu bii
dé cua ca, bai giao vi cla tdém, la noi sinh séng
cha cédc loai hai san. Trudc mat phai han che
danh bét & khu vuc tir bo t6i doé sdu 10 m vao
trong nhitng thing co6 1om cé dé tap trung nhat
(tr thang 5 - 7); md rong khai thac ra vung
nude sau trén 30 m.

Phat trién khai thac theo chiéu sau, chud
trong cac nguy én liéu duoc pham ¢6 gia tri cao
chiét xuat tir sinh vat bién. Viéc khai thac theo
chiéu sau cdc san phdm sinh vat bién chi thuc
hién ducc véi viéc img dung cdc quy trinh
cong nghé sinh hoc, cho dé nhan tao.

Xic tién tha mot s6 déi tugng quy hi€ém
vao mot s& thuy vuc ndi dia va viing, vinh ven

bién nhim lam ting nguén loi thuy san, ngan
chan gidm st trit luong ddi vdi cdc doi tuong
dac biét quy hiém.

Thiét 14p cic khu bido tén bién, bio vé,
phuc hoi cdc hé sinh thdi va phat trién nguén
lgi thily san 1a mét Iinh vuc ¢ ¥ nghia chién
lugc d6i vai lién nganh, bao gém nhiéu linh
vuc lién quan dén nhiéu nganh kinh 1€ cua
nudc ta va lién quan dén cdc nude trong khu
vuc. Vi vay, bao vé nguén loi thiy san la yéu
cdu cp thiét truéc mat va lau dai, 1a trach
nhiém cta toan dan. Xy dung cac chuong
trinh hanh déng, phéi hop v&i cic nudc xung
quanh bién Pong, trao déi kinh nghiém, trao
doi thong tin giita cdc nudc vé xdy dung cdc
khu bao tén bién nhim bao vé méi truong, bao
ton céc di sin van héa, bio vé va phét trién bén
viing da dang sinh hoc.

Pham Thuge

3. DANH GIA NGUON LOI THUY SAN

Pénh gid nguon loi thiy san (Fisheries
Resources Assessment) la qud trinh thu thap,
phéan tich, xir Iy cac s6 liéu thu thap duoc va
dua ra cdc két qua cudi cung nham xdc dinh su
anh huéng cba qua trinh khai thic do6i vdi
nguén lgi thiy san nham duy tri va khai thic
hop 1y nguodn loi.

Trit lugng (Biomass) 1a téng khéi luong
cia mot loai hoic nhiéu loal & mot khu vuc
nao dé cdn xdc dinh.

Kha nang khai thac la khéi lugng hoac so
cd thé (san lugng) ciia mot loai hodc nhiéu loai
c6 thé khai thidc duoc tur trir luong da duge xéc
dinh.

San luong khai thac sinh hoc cho phép
(Allowable Biological Catch - ABC) la bién do
san lugng cho phép khai thac dé1 véi mét so
lodi hodc mot nhém loai trén co sd sinh hoc.

Sin luong khai thic bén vimg t6i da
(Maximum Sustainable Yield - MSY) la san
lugng trung binh 16n nhat ¢6 thé khai thac bén
vilng khong gay anh hudng téi nguén loi.

San lugng kinh t€ t6i da (Maximum
Economic Yield - MEY) 1a téng loi nhuan cé
thé thu nhan dugc tir san luong khai théc.
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San lugng t61 uu (Optimum Yield - OY) la
mitc san luong dat duoc lgi nhudn 1én nhat,
bao gdm ca nhing xem xét vé cdc yéu t§ kinh
té, xa hoi va sinh hoc.

Tong san lugng cho phép khai thac (Total
Allowablle Catch - TAC): la san lugng dugc
khuyén cao khai thac hang nam doéi véi mot
loai hay mét nhém loai.

Luong cd b me (Spawning Stock): 1a téng
s6 ca thé hoac téng khéi luong cla cic cé thé
duc va cai tham gia sinh san.

Luong bé sung (Recruitment): [a s6 lugng cé
thé clia loai da dat dén chiéu dai cé thé khai théc.

Hé s6 chét do khai thic (Fishing
Mortality): la mirc chét do tat ca cac hoat dong
khai thac gay ra, k¥ hiéu bang chir “F”,

Hé s6 chét tr nhién (Natural Mortality): C6
thé xem din cé chua bi khai thiac chi chiu anh
hudng cta nhimg yéu té6 tr nhién. Két qua tac
dong tong hop cua cic y€u t6 nay (vi du: dich
bénh, bi dn thit, vv...) lén trang thdi s6 luong cua
dan duoc goi la mifc chét tu nhién hay hé sd chét
tu nhién, ky hiéu bang chir “M”. Hé s6 chét tu
nhién clia méi lodi va theo cdc l\fa woi cla cing
loai ciling khéc nhau,

Hé s6 chét chung (Total Mortality): la tap
hop ctia hé s& chét tur nhién va hé s chét do
khai thic, ky hiéu bang chit “Z”, Z = F+M.

Bién dong ching quan (Population
Dynamics) 1a bién dong s6 lugng cd thé cua
loai va miic d6 anh hudng cua ciac mic chét
khai thic va chét tu nhién, cling nhu qua trinh
sinh trudng, bo sung tdi s6 lugng nay.

Phuong trinh san luong Barandp (Baranov’s
Equation, Catch Equation):

C(t,, ) = F/Z * [N(t,) — N(t,)]
Trong do:

C - San luong

i, t, - thoi gian

F - Hé s6 chét do khai thac
Z - Hé s06 chét chung

N - S6 lugng c4 thé s6ng sot

Chu Tién Vinh
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4. PHUONG PHAP THAM DO, PIEU TRA
NGUON LOI HAI SAN

4.1. Khai niém

Dicu tra pham vi phan bé tai nguyén, bién
dong s6 lugng ngudn loi va diéu kién hai
duong 12 mét cong tdc vo cung quan trong doi
véi nhimg khu bién chua tan dung khai thic.
Trong thuc t&, viéc tham do dan ci 1a co sd cho
viéc danh gid trit luong tai nguyén gép phan
tich cuc cho cong tac xdy dung ké hoach ngin
han va dai han. Mat khic né cling phuc vu kip
thdi cho cong tac chi dao sdn xuat trudc mat,
c6é ning suat cao chat lugng t6t, dé ra nhimg
bién phap khai thac va sir dung nguon lgi moét
cdch hop Iy hon.

Trong cong tiac diéu tra nguodn loi hai san
phdi luén luén két hgp chat ché gitfa cac nhén
td sinh vat hoc vdi moi truong. Moi trudng
song cua cd chia ra cac nhan 16 hitu sinh va vo
sinh. Trong nhan t6 hiru sinh, dac biét can di
sdu vao nghién ctu nhitng sinh vat chi yéu lam
thiic 4n cho cd. NG c6 quan hé chat ché vai dan
ca tim moi trudc va sau khi dé. Trong cdc nhan
td vo sinh chi yéu la khi tugng va hai van, nhu
hudng va téc dé hai luu cd quan hé vai su di
cu, sinh dé va ton tai cia dan ca I6n va cé con.
Nhimg nhan t6 thiy van khac nhu nhiét d¢, do
man, do siu... cling co6 tdc dung quan trong voi
bi€n dong s6 lugng dan ca. Moi quan hé gifta
cdc y€u 6 khi tugng vdi nghé ca la diéu ma
ngu dan di nit ra trong kinh nghiém san xuat
lau doi, vi du ngu dan thudng ndéi, néu nam nao
c¢0 mua lut vao thang tu thi nam doé sé dugc
mua cd ndi va tdbm moi.

Do dé, trong cdng tac di€u tra nghién cifu
nguon loi hai san, viéc nghién ctu khoa hoc
phai di trudc mét bude, dong théi phai dic nit
kinh nghiém va thong ké két qua san xuit cla
quan chiing.

Trude tién yéu cdu nghién ciu khoa hoc,
nhdt thiét phai gan lién véi yéu cdu clia thuc
tién san xudt va khéng ngimg ddy manh san
Xxudt vGi nang sudt cao va chat lugng t6t, déng
thoi x4y dung co s& khoa hoc vilng chic cho
nganh thay san.

Xuiét phat tr nhitng muc dich trén doi hoi
ngudi lam cong tac nghé ca phai cé tinh thin
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trach nhiém cao, bio dim thu thap tai lieu mét
cich chinh xdc, lién tuc va c6 hé théng.

Phuong pl}ﬁp thong ké san luong c4 danh
dugc qua nhiéu ndm ciing ¢6 ¥ nghia quyét
d{nh doi v6i phuong phdp xdc dinh trit luong
ca.

F.I Baranov (1925) da dé cap dén hoc
thuy€t tinh trit lugng c4 mot cdch sau sic. Mot
trong nhimg hoc thuyét quan trong vé trix
lugng cua 6ng la nguon lgi cé clia mét ving
nudc duge xdc dinh béi midc do phi nhiéu vé
nguon thifc an clia viing nudc dé.

Ngoai ra cic nha ngu loai con dp dung
phuong phdp dua vao quan hé giita cic nhém
tubi khéc nhau trong sin luong ci dinh duoc
hodc phuong phép tha ca danh dau...

Trong viéc nghién citu nhiing bién phdp
phat trién nghé danh c4, cin phai thiy rang yéu
t6 cd ban trong nhing tién bo vé khoa hoc k¥
thuat clla nghé danh cd céng nghiép hién nay la
phai trang bi cho nghé danh ca phuong tién ky
thuat cho phép c6 thé thuc hién viéc tham do &
nhimg ving tap trung nhimg déi tuong danh bat
quan trong. Néu khong biét duoc co s& sinh vat
hoc, sinh thai hoc, su phian bd, nhing con
dudng di cur cia cac doi tuong do6, khong danh
gid so bo dugc vé mat s6 luong va chat luong
clia loai nguén loi dé thi khé cé thé dua ra mat
ban du bdo ngin han va dai han dé thu duoc
hiéu sudt cao trong viéc khai thic. Khé ¢6 thé
xac dinh dugc chién thuat, phan b chinh xac va
¢6 hiéu suit cao ciia nhimg doi tau dénh ca.

Néu nhin nhan vé vin dé sinh hoc thi
nhimg ving bién va dai duong c6 thé phan chia
thanh 3 loai hinh, tuy theo tinh hinh khai thac
chiing va du bdo kha nang san lugng dé la:

- Nhitng ving bién chua dugc nghién
ctru va khai thac.
Nhitng viing bién duoc nghién ciu va
khai théc it.
_ Nhimg ving bién di dugc nghién cifu
nhiéu va di bi khai thiac qua mufc.
(3 Viét Nam, ving bién gidn bd c6 do sau
dudi 30 m duge xép vao loai hinh thi ba theo
su phan chia trén.

Truée nhing quan diém va tinh hinh thuc
tién trén, cong tdc nghién cu tham do va du
bdo nguén loi ca trong hoan canh thuc t€ cia
Viét Nam cén ti€n hanh theo nhimg budc chinh
sau day:

4.1.1. Té chic nghién cifu thim do nguén loi
sinh vét ndi chung va ngudn lgi cd ndi riéng @
ving bién Viét Nam. Nghién ciu sdu vé dic
diém khu hé, dic diém sinh vét hoc clia mot s
lodi, mét s6 nhém lodi cé y nghia kinh t&. Xac
dinh r6 nhimg nhan t6 cua méi trudng anh huong
truc tiép dén phan bé va di cu cia timg loai, timg
nhom loai, xdc dinh tri¥ lugng va kha nang khai
thdc nguon loi sinh vat néi chung va cia cd noi
riéng déi vdi cac d6i tuong kinh t&€ quan trong.

Thu thap tai liéu qua vién tham, qua tham
do bang mdy bay dé trong mot thai gian ngén
¢6 dugc nhiéu s6 liéu vé hai duong hoc nghé
c4, vé phan b va di chuyén cla cdc dan cé ndi
va cd tdng sau.

4.1.2. T6 chic mot mang ludi réng rii thu
thap tai liéu trén cdc tau thuyén san xuit nghé
cd cd 16n, trang bi cho méi thau mot mdy tham
do thiy am dé€ do cd, c6 do bao quat 1én viing
hoat déng rong hon ké ci theo chiéu thang
ding (téi dé sau 2500m) ciing nhu theo chiéu
nam ngang (t6i nhimg khoidng cich 10.000-
12.000m), ¢é nhu vdy mdi théng tin kip thoi
ho trg kha quan cho viée du bdo nghé danh bat
cd ting trén va ting day.

Trén mot s6 tau san xudt sé bo tri tir 1-2
cdn bo khoa hoc am hiéu nghé c4, cé kha nang
thu thap, phan tich tai liéu truc tiép giip cho
cong tdc chi dao khai thdc cd trén bién ciing
nhu xi{r 1y va tap hop tai liéu phuc vu cho du
bdo cd ngén han va dai han.

Trén nhiing tau thuyeén san xudt khong cé
cdn bo khoa hoc lam viéc truc tiép thi cin té
chic boi dudng nghiép vu co ban, biét phan
tich khdi quét chung vé ngu trudng va ghi chép
vao bang bi€u theo miu in sin cho cdn bo,
thuyén vién. Sau modi chuyén di tau sé giri toan
bo tai liéu vé cho bo phan du bao.

4.2. Thoi gian, pham vi va vi tri nghién ciru

Tuy theo tinh hinh cu thé cha timg viing
nuoc, phuong hudng va nhiém vu cla timg giai
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doan khac nhau ma quyét dinh néi dung, pham
vi, vi tri va thoi gian nghién ctiu.

D6i véi nhimg khu bién chua ti€n hanh
khai thac hoac chua tin dung khai thic tdi
ngudng cho phép, phai tién hanh diéu tra téng
hop dé nam dugc cy thé pham vi phan bo tai
nguyén va diéu kién hai duong. Day 1a khau vo
cung quan trong nhim tim hiéu cic hién tuong
va quy ludt ty nhién anh huong dén dac diém
khu hé ca thudc viing nudc da.

Doi vai nhimg viing nude da duge nghién
ctru va tap trung khai thac, thi hinh thic tién
hanh nghién ctiu cé thé khéng cin phai diéu tra
mat rong (vi s& tén nhiéu thoi gian hon). Do dé
cén di vao diéu tra trong diém dé biét tinh hinh
cu thé timg bai ca vé san luong danh bit, thanh
phén, chat lugng dan ca khai thac va diéu kién
tu nhién cia ting bai c4. Nghién cttu dic diém
sinh vit hoc 1am co s& cho céng tac ddnh gid
trir lugng timg bai cd va tim hiéu céc quy luat
di cu, phén bg, bién dong luong tai nguyén.

Khi da quyét dinh can phai tién hanh diéu
tra mdt vung nudc nao do thi tuy theo pham vi
rong hep ctia ving nuéc ma xdc dinh tram vi
nghién ctru mat réong, thudng sap x&p cdc tram
vi nghién citu theo hinh ban cd. O ngoai khoi
ché do thuy hoc it thay déi hon, do dé, mébi
tram c6 thé cdch nhau 15-25 hai ly. Nhung &
vung gan by do anh hudng nhicu cua luc dia,
diéu kién ty nhién dé bién doi, do d6 cdn phai
Xxdc dinh tram vi day hon. M6éi tram thudng
cach nhau 10-15 hai ly.

Thoi gian can thi€t cho mot dot diéu tra
mat rong la 2 nam va cho diéu tra ngu truong
trong diém ciing 2 nim, trong d6 nam thit 2 cé
thé 1am theo mua. Trong 1 nim, méi thing tién
hanh 1 chuyén diéu tra tong hop trén bién.
Thoi gian xuat phat cia méi chuyén nghién
ciu nén ¢ gang vao cudi thing trudc va sang
déu thdng sau la ¢6 thé cong tic trén bién
duoc. Méi chuyén diéu tra tong hop trén bién
thuong khong qua 25 ngay. Néu diéu tra ngu
trudng trong diém két hop véi du bao tai hién
truong, thoi gian 1am viéc trén bién cang nhiéu
cang tot. Tram vi ddnh cd cdn day diac mdi
cung cdp so liéu cho du bdo ca hang ngay,
hang tudn va danh gid trit luong ting ngu
trudng mot cach chinh xdc.
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4.3. Nhirng nguyén tic chung

Moi chuyén di nghién citu, thuyén trudng,
thuyén vién va cdn bo khoa hoc phai dé cao
tinh than trich nhiém, quyét tAm hoan thanh
thing lgi chuyén nghién ciu, dam bao khoi
luong cong tac cao, chat lugng cong tac tot.

Cdc vi tri tram nghién ciiu da vé san trén
ban dé, cé xac dinh kinh - vi d6 cu thé. Khéng
dugc tuy tién thay doéi vi tri tram trong sudt
thoi gian diéu tra tdng hop. O méi tram nghién
ctu, thuyén truong phai xdc dinh vi tri tram
chinh xdc. Tuy tinh hinh cu thé timg tram vi va
kha niang ky thuit ¢6 dugc ma ding phuong
phap thién van, dia van, ra da hoac vo tuyén
tdm phuong dé xdc dinh vi tri. Phai ghi chi cu
thé phuong phép dugc sir dung.

Pham vi cho phép sai s6 d6i véi vi tri thuc
cia tram trén hai d6 khong quéd 2 hai 1y. Khi
dén tram, tau phai dimg tai ché 30 phit dé
nghién ctru cdc dicu kién cla moi trudong nhu:
khi tugng, hdi van, sinh vat ddy, sinh vat ndi,
dia chat v.v...

Sau khi da nghién ciru ciac yéu té moi
truong, tau bat diu tha ludi dé danh ca, luéi
ding dé danh cd thi nghiém thudng 1a luéi kéo,
lu61l trung tang va ludi vay cung loai kich
thudc. Trong thoi gian cong tic trén bién, chi
dung moét loai ludi (trir truong hop dac biét).
Tuyét d6i khéng tuy tién thay ddi luéi va ky
thuat danh luéi da quy dinh.

Mbi mé ludi kéo lién tuc 1 gior khong ké
thoi gian tha luéi xudng, di€u chinh luéi va
kéo ludi. Khi kéo luéi, vi tri tram ciing nim &
trung tam doan dudng ma ludi da quét trong 1
g10.

Néu tram nao rich luéi hodc danh ludi
chua ding quy cich, xét thidy can phai dinh
ludi lai thi cén bo phu trdch chuyén diéu tra cé
quyén quyét dinh dénh luGi lai, nhung khong
qua 3 lan trong mot tram.

4.4. Nhirng nguyén tidc co ban

Budc thu thap tai liéu [a khau rdt quan
trong dé danh gid chinh x4c dugc luong tai
nguyén. Thu thap tai liéu phai bao ddm chinh
xac, lién tuc va c6 hé théng, phai nim vimg
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dic diém hinh thdi cha mét s6 lodi cd 1a d6i
tugng nghién citu sinh vat hoc va nhu'ng loai cd
chi phan tich vé ngu l:nrfmg M&di mé luéi phan
tich 50 con cho cdc 1oai c4 la d6i tugng nghlén
citu sinh vat hoc va 25 con cho cdc loai c4 chi
phan tich vé mat ngu trudng. Nhitng miu vat
nay cin bao dam tinh chat tu nhién, khong
chon loc, dé tai liéu phan anh diing dic diém
cua dan cd. Cdc tai liéu phan tich va chinh ly
xong phai dugc nguoi khac kiém tra lai.

4.5. Phuong phap ghi chép ngu truong

Bang ghi két qua dinh luéi di in sdn, cdn
bé nghién citu ca chi viéc dién vao cic muc
nhw: khu wuc..... tau.... ngay..... thing.....
nam.... tram sd.....mé& ludi sa......san luong.....

Qua mdi tram nghién ctu, sau khi di kéo
luGi 1én tau, tuy sin luong c4 danh duoc nhidu
hay it ma chia ra nhiéu hoac it phian dé phan
tich.

* Piéu tra téng hop: Néu mé luéi dudi
20kg thi phan tich toan bd: néu trén 20kg thi
chia ra nhiéu phdn dé phén tich. Phdn ldy ra
phén tich khong dudi 20kg.

* Piéu tra ngu trudng trong diém: Néu san
lwrgng mé ludi dudi 20kg thi phin tich toan bo;
néu trén 20kg thi chi 1ay mot phan khong dudi
10kg.

C4 phai rira sach bin nhung phai rira nhe
nhang dé c4 khoi bi nat hay tréc vdy. Sau do
phan biét ra timg loai cd khdc nhau, khi phén
biét phai dim béo chinh xdc, 16 rang. Can khdi
lugng, dém s6 con cua moi loai, sau d6 tinh ra
san lugng va s6 con cliia moi loai ca trong toan
me ludi.

Trudc hét, ghi s6 loai c6 san lugng cao, sau
dé méi dén loai hai san chi biét dén gidng va
ho. Cac loai ¢4 chua xdc dinh dugc 1én ma cd
san luong cao thi viét tén Viét Nam hoac ky
hiéu sau dé 14y méiu: néu la cd ¢& nho 3-5 con,
¢4 c& 16n 1-2 con boc vao vai man c6 ghi thé va
ngam vao formol néng d¢ 8% mang vé phong
thi nghlcm dé xac dinh, nhém cd con lai cho
vio ca tap. Cuéi ciing ghi nhan xét mé ludi.

Nhitng loai cd phan tich sinh vat hoc cho
ngu truong, chi phan tich cic muc sau: do

chiéu dai, xdc dinh giai doan chin mudi tuyén
sinh duc, d6 no da day.

4.6. Phuong phap phan tich sinh vat hoc ca

Mot nguoi phdn tich, mot ngudi ghi chép,
ngudi phan tich cé quyén quyét dinh trong
cong tac. Khi ngudi phan tich doc xong, ngudi
ghi chép phai nhic lai réi mdi ghi vao sé tay
ho#ic biéu. Khéng dugc tdy xo4, néu viét nhim
phai gach di va viét lai 1én trén.

Phén tich sinh vt hoc gdbm nam budc sau:
4.6.1. Po chiéu dai co thé
Po 3 loai chiéu dai doc than ca:

- Chiéu dai kinh t& (AD-Standard length):
lr mut mom dén dét séng cudi cung

- Chiéu dai than (AC-Forlk length): tir mut
moém dén dédu tia gilta vay dudi.

- Chiéu dai toan than (AB-Total length): tir
miit mdm dén hét dubi.

Déi v6i mot s6 loai cd ¢6 dudi phit trién,
dac biét nhu cd dua, cd hd, thi do tr mém dén
16 hau moén. Chiéu dai cd nghién ctu duge do
vl do chinh xdc té1 0,5mm.

Don vi do chiéu dai tinh bang milimet (mm)
4.6.2. Po khoi luong, tinh bing gam (g)

Gom hai loai khéi luong.

- Khéi luvong toan than duogc ky hiéu (w).

- Khoi lugng than bo noi quan (w').

Khéi lugng ca nghién cu duge can vai do
chinh xac té1 1 g.

4.6.3. Xdc dinh d6 chin mudi tuyén sinh duc

Phuong phdp xdc dinh muc do chin muéi
tuyén sinh duc gém 3 phuong phdp chinh.

4.6.3.1. Phuong phdp quan sdt bdng mdt thuomg
(theo thang sinh duc thuéc Phong ngu loai
Astrakhan) gom ¢6 6 giai doan:

* Giai doan I: C4 thé chua trudng thanh,
tuyén sinh duc chua phét trién, dinh chat vao
vich trong cua than, c6 dang dai dai mit

81



Bach khoa Thly san

thudng chua thé nhan biét duoc cd duc, cdi, ki
hiéu “juv”.

* Giai doan II: Ci thé chua chin mudi
tuy€n sinh duc hay ca thé sau khi dé tring phat
duc lai. DA ¢6 thé phan biét duge duc cdi, cd
duc tinh hoan nhd dai ¢é canh sac, mau tring
duc hay hoi hong, cd cdi trong noan sao chua
thé nhan ra trimg bang mat thudng.

* Giai doan IIT: Thé tich nodn sdo ting lén
chiém 1/3 - 1/2 toan b6 xoang bung. Trong
noan sao chia day trimg nho khong trong sudt,
hoi ¢6 mdu trang. Néu cdt ngang noan sao
dung miii dao gat nhe thi tring rat khé rung ra
khoi vach mang trong cla noan sao. Tring
thuong hinh thanh ddm hoac cuc. Dich hoan cé
mot s& mach mdu, chua cé tinh dich.

* (Gial doan 1V: Nodn sao rat lon, chi€ém
2/3 xoang bung. Trimg 16n, trong suét, khi ta
ép vao nodn sio tring sé chay ra. Cit bé mang
nodn sao tring s€ roi nhau. Tinh hoan mau
tring, chita ddy tinh dich, néu khé 4n vao bung
thi tinh dich lap tic chay ra. Bé mat cit ngang
tinh hoan ¢ hinh tron.

* Gial doan V: Ca da bat dau dé tring,
noan sao va dich hoan rit chin muéi, chi cédn
diung tay 4n nhe vao bung la tritng va tinh dich
tiét ra tu do.

* Giai doan VI: Ci sau khi dé tring, thé
tich clla noan sao va dich hoan teo lai rat bé,
Iép, ddy mdu, thanh ¢é mau do sam. Déi khi
trong nodn sao ¢on ¢ mot s6 tring nhod do ma
hoa tan va bi than cd hdp thu. Sau may ngay
hién tugng ddy méau mat di va lai chuyén sang
gial doan II.

Néu tuyén sinh duc ¢ gilra hai giai doan gan
nhau, rdt kho nhan ra 1a ¢ vao giai doan nao thi
ghi chir s6 cla hai giai doan ¢ giita c6 thém mot
gach ngang nhu: giai doan Il - III; IIT - TV ...

4.6.3.2. Phiwong phdp xac dinh hé sé’ chin muoi
tuyén sinh duc bang duong kinh trimg

Trén mait bién do diéu kién séng gié va
dung cu han ché, khé thuc hién duoc. Do dé
phdi thu thap tuyén sinh duc & moi thing
khoang 10-15 mau, bao quan trong dung dich
formol 5% mang vé phong thi nghiém.

Muén tinh lugng chia triing, trong mia dé
d6i véi cdc loai ca c6 giai doan IV va V mol
thang thu khodng 10 nodn siao & cdc nhém cd
chiéu dai khac nhau. Nhiing noén sao dugc bio
quan trong dung dich Gilson, m6i nodn sao
dung mot lo riéng, ¢é nhan hiéu ro rang.

Phuong phdp pha dung dich Gilson:
HNO, (80%) 15ml

Axit axetic 9ml
Con (60 %) 100ml
Nudc 880ml
HgCl, 20g

4.6.3.3. Plutong phdp 16 chitc hoc (1é" bao)
4.6.4. Xdc dinh do no da day
Theo thang 5 bac (Fulton, 1902):

Béac 0: Da day khong ¢6 thic an

Bic 1: Da day ¢6 mét it thirc an

Bic 2: Thic an chia 1/2 da day

Bic 3: Thic an trong da day diy nhung
vach da day khéng nd 1am

Bac 4: Da day rat cang

4.6.5. Thu thdp mdu vt dé xdc dinh tudi

Tubi cd xac dinh theo vay, dét séng, da tai,
tia vay.... O mot sé cd, vdy bi trée di hodc hoan
toan khong c6 vdy, khi d6 1dy nhi thach (d4 tai)
hodc dét séng dé x4c dinh.

* Lay vdy: Vay thuong ldy ¢ trén dudng
bén trudc vay lung, néu viy & chéd dé di rung
mat thi ldy & ché vay nguc dp lén. Vay lay
dugc cho vao s6 hodc tii vay, sé lugng vay lay
tir 10-20 cdi trén moi con c4.

* Lay da tai: dung kéo cédt xuong dinh déu,
lay da tai cho vao tidi gidy ¢ ghi nhan hiéu.
* Ldy dot séng: lay 7-10 d6t séng trudc,

chai sach cédc co va cac phan mém khac ra khoi
xuong. Cho vao tdi va ghi nhin hiéu.

Cach ghi S viy:

~ Quyén S6 vdy kich thudc khoang 15x5cm,
gom 50 trang, ngoai bia ghi:
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Me ludi s6....ngay.... thdng...nam............
PRI i

Loai ludi......... Tirsé.........dén...............
Ngu®i phan tich:

.......................................

Moi trang trong quyén S6 viy diing cho
mot cd the, viét cdc muc sau;

- Chiéu dai (AB, AC, AD)
- Khai lugng (W, W")

- Do no da day (d)

- Giai doan sinh duc

Pham Thuge

5. PAC PIEM CHUNG VE SINH VAT HOC
CA BIEN VIET NAM

Bién Viét Nam nim trong khu vuc nhiét
ddi gio mua. Khu h¢ ca bién Viét Nam thudc
khu hé doéng vat An Do - Tay Thdi Binh
Duong. Do vay, cd bién Viét Nam khong chi
rit phong phd, da dang vé thanh phén loai ma
con rit dic trung cho cd bién nhiét dgi vé
nhing dic diém sinh vat hoc,

5.1. Tuéi va téc do sinh trudng

Pa s6 cd bién Viét Nam cé kich thudc
khong 16n. Cic loai ca danh bat dugc chi yéu
¢6 chiéu dai nho hon 200mm, trong d6 nhiing
loai ca cé kich thudéc nhdé hon 100mm cilng
chi€ém san lugng khong nho. Cic loai ca co
chiéu dai tir 200mm dén 500mm c6 san lugng
thap hon. Di véi nhiing loai cé c6 thé dat kich
thudc 16n nhu ca song, cd héng, cd kém, cd
nhu... s6 cd thé cé chiéu dai trén 500mm danh
bit duoc ciing khong nhiéu.

C6 thé chia céc loai cd ddnh bit duoc theo
4 nhém chiéu dai nhu sau:

* Nhém 1: Cac loai cd ¢ chiéu dai dudi
100mm la céc loai ca liét va mot s6 ca phén, ca
bac, ca chi vang v.v...

* Nhém 2: Céc loai cd co6 chiéu dai tir trén
100mm dén 200mm. Pay 12 nhém céd chi€ém
san luong cao nhat, bao gom: cd du, ca lugng,
c4 mién sanh, c4 cang, cd chim An D9, ca trac,

c4 trich, c4 1dm, da s6 cac loai trong ho ca khé,
va mt phan cd mdi, ca hong, cd song....

* Nhém 3: Céic loai cd c6 chiéu dai tu
tréen 200mm dén 500mm, san lugng thudc
nhém ca nay trong cic mé ludi khong nhiéu,
dé la cad héng, cd kém, cd ma6i va mot s6 loai
ca it gap khac.

* Nhém 4: Cac loail cd c¢o chiéu dai trén
500mm nhu mét s6 lodi thude ho ca thu, ho ca
dua.

Tudéi tho:

Ca bién Viét Nam, cling nhu da s6 cdc loai
ca 0 vung bién nhiét déi, c6 chu k¥ song tuong
d6i ngan. Pa s6 cdc loai cd, dac biét la cac loai
ca kinh té va cdc loai ca thuong gap, thuong
chi song 3 - 4 nam. Trong do tuoi tho cao nhat
clla ¢d nuc s6 va cad nuc thuén 1a 5 - 6 tudi, cia
c4 trich xuong va c4 trich 1dm 12 4 - 5 twéi, cha
ca méi la 7 tudi va clia cd héng la 8 tudi.

3 viing bién gin bd, cd dinh bt dugc chi
yéu tir 1 - 2 tudi (riéng cd trich va cinuc tir 1 - 3
tudi). O vung bién xa by cd dinh bit duoc
thudng & do tudi cao hon (4 - 5 tudi).

Tée do sinh truong:

Do chu ky séng ngan nén toc do sinh
truéng cua cic loai cd chi dat gid tri 161 da
trong nim ddu, sau dé bat ddu giam din, ngay
tir nam thit 2. C4 nuc va ca trich cé toc do sinh
truong trong nam diau khoang 100mm, nam thir
2 dat khoang 20-30mm; con voi da s6 cdc loai
ca kinh t€ néi chung, trong nim thd 1 cé thé
dat téi chiéu dai 100-200mm, tir nam thir 2 t6¢
do sinh truéng di giam din va bat ddu nam thi
3 tro di, toc do sinh trudng giam di rd rét.

5.2. Sinh san

J bién Viét Nam quanh nam c6 ca dé.
Diéu ndy cling dugc khing dinh qua nhiing két
qua nghién ctu vé dic diém sinh vat hoc clia
cac loai ca.

Hau nhu tat ca cac loai ca déu dé phan dot
va c6 mia dé kéo dai, rit nhiéu loai cd c6 mua
dé kéo dai gin sudt nam.

Tuy nhién, mua dé cha yéu cta da sé cac
loai cd 1a tr thiang 3 dén thang 9, trong do tap
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trung nhat 1a tir thang 4 dén thing 6. O viing
bién Nam bd va nam Trung bo mia dé cia cé
thuong kéo dai hon (tir thdng 2 - 11), ¢6 nhiéu
loai ca dé quanh nam (ca trich xuong, cd moi
vach.....) va ¢6 nhimg loai cd c6 2 mua dé
chinh trong ndm (ca nuc s6, ca nuc thuoén...).

Trit nhimg loai cd ndi dai duong (nhu cd
thu, cd ngir), cd chuén thuong dé tring & céic
vung gin cira vinh Bic bd va cidc viing nudc
thuéc bién mién Trung; da sO cac loai ca
thuong dé tring & nhing ving nudc néng gin
b&, gidn clra song, quanh cdc ddo hodc trong
cdc vinh.

5.3. Hoat dong bat moi

Thanh phan thitc an ctia hau hét cdc loai ca
rat rong, khong c6 su lua chon chat chg, do do
su phin bd cua ca tuong d6i rong. Pa so6 cdc
loai ca an tap, ¢6 nhitng loai cd an ca sinh vat
phu du va sinh vit day. Co loai ¢a chuyén an
sinh vat phit du nhung khi bi déi an ca tring ca
va ca con. Tuy vay can cit vao thanh phén thic
an co thé phén chia ca thanh 2 nhém: nhém ca
hién va nhém cd d.

Thanh phan thic an cia nhom ca dir (cd
thu, cd ngir, cd mdi....) chi yéu la cdc loai cd
cé kich thudc nho (¢4 com, ca lep, ca chi
vang....) va muc.

Thanh phdn thic an ciua nhém céd hién
thudng gém ca dong vat phu du, thuc vat pha
du, dong val ddy va ca mot so thuc vit day.
Thanh phan thic an coa chung thudng phan
anh thuc trang thanh phan sinh vét phi du ¢
moi trudng bién.

Cudng do bat méi thudng thap. Ca dénh
duoc thudng & tinh trang déi hoac chi cé it
thiic @n, do no da day thudng ¢ cac bac tir 0
dsn 2. D€ bl lai, cd bit méi lién tuc theo thoi
Zian trong ngay va theo mua vu trong nam.
Sién dong cha cuong do bat moi theo ngay
42m va theo mua khong déang ké. Do vay, tong
lirong thic an cia mdi cd thé trong nim van
16m, va vi thé cd véin c6 téc do sinh trudng cao.

Pham Thuge
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6. BAO TON BIEN

6.1. Lich sir hinh thanh va phat trién

Khu bio t6n ra ddi tir rat sém. chang han,
mot khu bao tén & An Do ¢6 tir 2000 nam trudce
day, & Indénésia c6 tir hon 1500 nam. Nhicu
khu bao ton khidc ra d&i nhu nhimg vung dat
thiéng liéng cta chia troi, thin linh hay khu
nghia dia. K€ tir nira sau cua thé ky 19, khu
bao tén dugc xem la nhitng noi cdm san béan va
sinh vat & d6é dugc bao vé, dién hinh nhat 1a
“Vuon Qudc gia” Yellowstone (My) dugc
thanh lap nam 1872. K€ tir d6, céic khu béo tén
phat trién theo mot phong trao va bao ham
nhimg quan niém ngay cang lién ti€n. Day
ciing 1a ldn dau tién cum tir “Vuon Qudc gia”
duoc s dung. Cic thap ky tiép theo, nhiéu
nudc trén thé gidi da tién hanh thiét lap céc
khu bdo tén nhu Banff ¢ Canada, El Chico ¢
México, Tongarird ¢ Niu Zilan va Vudm Qudc
gia Thuy Si.

Trudc tinh hinh mot s6 van dé vé kinh phi
hoat dong, mo hinh t6 chifc va kinh nghiém
hoat dong & cdc khu bao ton mdi ngay cang tro
nén biic xtic, T chic Bao tén Thién nhién Quéc
t¢ (International Union for the Conservation of
Nature_[UCN) da ra doi nam 1948. IUCN (nay
cod tén md1 la The World Conservation Union)
c6 mot cach két hop doc ddo gobm nhiéu chuyén
gia trong cdc linh vuc bao vé cic loai sinh vat
va canh quan, tir cic té chic chinh phl va phi
chinh pht tham gia. Néu nhu & Dai héi céc
Vudn Quoc gia (the World Conference on
National Parks) lin thit nhat (1962) c6 khoang
10.000 khu bao tén thi dén Pai héi lan tha 5
(2003) da tang lén 100.000 khu bdo tén trén
toan thé gidi. Muc tiéu va nhiém vu ctia cdc khu
bao ton ciing dugc md rong khong con chi chu
y duy nhat dén sinh vat. Hién nay muc tiéu cua
bao ton nhan manh tGi viéc sir dung bén vimng
tai nguyén thién nhién, bao vé gid tri lich si-van
hod, dia ly canh quan, da dang sinh hoc, ich loi
mol trudng, nang cao mic séng va sy tham gia
c6 traich nhiém cua cong dong dan cu dia
phuong trong cdc van dé quan ly, quyét sich
céc khu bao ton...
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Theo Céng udc vé Da dang Sinh hoc
(1992) hién da c6 187 quéc gia thanh vién, thi
khu béo t6n duoc xem la: * ving dia 1y c6 gidi
han dugc thi€t lap, kiém sodt va quan 1§ nham
dat cic muc tiéu bao vé di vach ra”. Tuy
nhién, véi dinh nghia ndy, cdc gia tri vin hoa
va cdc khu bao tén bién chua duoc quan tam.
Chinh vi vy, tai Cudc hop Dai hoi déng vé
Vudn Quoc gia va Khu Bao tén (the World
Congress on National Parks and Protected
Areas) lan tha 4 (1992) di xdc dinh lai la:
“Mot viing dat lién hay bién da dugc xem xét
nham bao tén, duy tri tinh da dang sinh hoc,
tinh tu nhién, c6 chita dung cdc gia tri van hoa
dugc quan ly théng qua phdp luéat va cac cong
cu hiéu qua khac”.

Trong qua trinh phat trién, ki€m nghiém tir
10 nhém tiéu chi (Category) nham xdc dinh
cidc phuong thic quan ly khu bao tén, nam
1994 JTUCN da dic it con lai 6 nhém tiéu chi
cho ca khu béo ton trén dit lién va khu bao tén
bién, dé cé thé dat duoc su déng thuin cua
cong dong qudc t&, bao gém:

- Khu bao ton du trit thién nhién: Nhém
tiéu chi la (Category la: Strict nature
reserve): khu bao tén chi danh cho muc dich
nghién ciu khoa hoc. La vung dit lién/bi€n
c6 cdc hé sinh thdi, cé dic diém dia chat
canh quan va cdc loai sinh vat ndi ti€ng hay
dic hiru. Moi sinh vit & khu bao t6n nay
duogc bao vé nghiém ngit va gilr nguyén hién
trang. Chi c6 cdc hoat dong nghién ctru khoa
hoc dugc phép vao khu vuc nhay cam nay,
con cdc hoat dong du lich hodc khai thac thi
bi cdm hoan toan.

- Khu bao tén céc loai sinh vat hoang da:
Nhom tiéu chi Ib (Category Ib: Wilderness
area): khu bdo tén nhim quéan 1y chu yéu céc
loai sinh vat hoang di. La mot vang dét/bién
nguyén so hay chi bi bién dai rat it dang thé
hién cdc anh hudng va dac tinh v6n c6 cla nd
rit cdn duoc bao vé va quan ly dé gin giir cic
diéu kién tu nhién. Khic v6i nhém Ia trén, O
kiéu khu bio t6n nay du lich va cdc gid tri xa
hoi dugc thira nhan trong qué trinh hoach dinh
va quan ly.

- Khu bao t6n kiéu vudn qudc gia: nhém
tiéu chi II (Category II: National park): khu
bao tén dugc quan Iy nhim bao vé cac hé sinh
thai va phuc vu nghi ngoi gidi tri. La ving
dat/bién duoc thiét 1ap dé: (i) bdo vé toan ven
sinh thdi hoc ciia mot hay mat vai hé sinh thai
cho cdc thé hé hién tai va tuong lai; (ii) nghiém
cdm khai thac hay cac hoat dong trdi voi cac
muc tiéu thiét k€ va hoat dong cua khu bao
t6n; (iii) cung cdp cdc van héi dé phat huy céc
gid tri tinh thdn, khoa hoc, gido duc, nghi ngai,
tham quan phu hop véi van héa va moi truong.

- Khu bao t6n ky quan thién nhién: Nhém
tieu chi III (Category III: Natural monument):
khu bdo tén dugc quan Iy nham bao vé cic
ving thién nhién dac siac. La noi ¢6 mét hay
mot vai gid tri vé mat thién nhién, canh quan
hay ca van héa va thién nhién ndi bat, doc ddo,
quy hi€m, dai dién hay chita dung cdc y nghia
vin ho4, tim linh huyén bi.

- Khu bao ton loai va sinh cu: Nhém tiéu
chi IV (Category IV: Habitat/species
management area): khu bao tén nham bao vé
théng qua cidc bién phdp quan 1y cdc loai va
noi cu trii clia ching. La viing dat/bién chiu su
can thiép tich cuc clia quan 1y, qua doé bao dam
viéc duy tri cac khu sinh cu phu hgp vai yéu
cdu sdng cua cdc loai sinh vat cdn bao vé.

- Khu bdo t6én cdc danh lam thing canh:
Nhém tiéu chi V (Category V: Protected
landscape/seascape): khu bao tén nhiam bao vé
cac khu nghi ngoi va ¢6 nhiéu danh lam thing
canh. La viing dit, ving ven bg, hay ving bién
cO su can thiép tir ldu cha con nguoi va tic
dong cua thién nhién tao nén mot khu vuc cé
dac diém riéng biét véi cic gid tri dao dic, tinh
thdn, sinh thdi va van héa dic sic, dong thoi co
tinh da dang sinh hoc cao. Coéng tic duy tri
tinh nguyén ven cla cdc gid tri truyén théng
nay la van dé séng codn cua viéc bao tén, tén
tao va tién bd & cdc khu bao ton nay.

- Khu bao ton cac nguén lgi tu nhién:
Nhom tiéu chi VI (Category VI: Managed
resource protected area): khu bdo tén nham
bao vé&, duy tri va quan ly viéc st dung bén
vilng nguén logi tr nhién. La noi ¢é cac hé
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théng tu nhién khong bién déi hay it bién déi,
can duge quan ly va bao vé lau dai, duy tri tinh
da dang sinh hoc va cung cdp bén vimg cdc san
pham, hang héa vira bao dim cdc dich vu cédn
thiét dap {ng nhu cdu ngay cang tang cua con
NG,

6.2. Khu bao tén ¢ Viét Nam

Chinh phua Viét Nam tir 1au da ¥ thitc duoc
tdim quan trong va y nghia cta viéc phdt trién
kinh t€, bao vé moéi truong va sir dung hop ly
tal nguyén thién nhién. Vao nhimg nam 1960
Viét Nam da cé nhitng budc di khdi dau chinh
thic vé bao ton tu nhién. Theo Trung tdim Du
bao bao ton Thé gidi (WCMC) dinh gid, Viét
Nam la quéc gia xép thit 16 trong bang xép
hang vé nhitng ving c6 tinh da dang sinh hoc
cao trén trai dat (WCMC annual report, 2002).

Vi mot dién tich bién gdp 3 lan dién tich
dat lien, nhung hién nay viéc sir dung va quén
Iy tai nguyén thién nhién bién cdn cd nhiéu
van dé bat cap va chua hop 1i, dang 12 mot méi
de doa dén kha nang phat trién kinh t€ bién
bén vimg. Vi vdy viéc thiél lap mot hé théng
cdc khu bao tén bién la céng cu hé tro va cung
v6i Luat Thay san 1a co s& phép ly dé bao ton
nguén loi tu nhién, bao vé chi quyén va tang
cuong nguodn loi thiy san. Pay 1a yéu cdu rat
cap thiét cho muc tiéu phat trién kinh t&€ xa hoi
bén vimg trong qud trinh cong nghiép hod,
hién dai hoa va chi déong hoi nhdp quoc té.

Cho t6i thang 3/2004, tong s6 cic khu bao
ton cua Viét Nam (bao gém ca nhimg khu dang
dugc dé nghi) trinh Chinh pha phé duyét la 206
khu vuc. Hé théng nay bao gom 13 vuon quéc
gia, 71 khu du trit thien nhién, 33 khu Van haa -
Lich sir - Mai truong, 65 khu ngap nuée, 15 khu
bao tén bién, 5 khu di sin thé gidi duoc
UNESCO céng nhén. D6 vira la tai san tu nhién
va van héa cua dan toc khong chi ciia Viét Nam
ma con ca thé gidi. Cach ti€p can va lua chon
trong viéc xem xét va dé xuit cdc khu bao 16n
ca trén bo va trén bién thé hién su nd luc va co
gang cta Viét Nam trong viéc bao vé tai nguyén
(ca tdi tao va khong tdi tao); duy tri va gilt gin
cdc gia tri van hoa, khoa hoc lich sir va cac gia
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tri mang dam ban séc dan toc (cdc gid tri vat thé
va cdc gid tri phi vat thé).

6.3. Mot so ton tai

Bao tén da dang sinh hoc bién va ven by
va hé sinh thai thuy vuc néi dia da dugc chinh
phu quan tdm va md rong. Van dé bao ton
thién nhién, diac biét 1a cdc khu bao t6n da rat
duoc quan tam nhung cho t6i thdi diém hién
nay, con thi€u han mot hé thong tiéu chi khoa
hoc dé hoach dinh, xédc 1ap va quan Ii cdc khu
bao tén bién, dic biét viéc quy hoach va xay
dung cdc khu bao tén bién la cong viéc hét sitc
mdi me doéi véi Viét Nam néi chung va nganh
thiy san néi riéng. Nhimg khé khan chinh hién
nay la:

- Thi€u co s& khoa hoc cho viéc hoach
dinh va thiét 1ap c4c khu bao tén bién.

- Thiéu co s& phap 1y trong viéc hoach dinh,
quan ly va str dung cédc khu bao tén bién.

- Cac nghién citu phuc vu dinh hudng cho
bao tén da dang sinh hoc cdn qu4 it.

- Can c6 su phoi hgp nghién ctu va dong
quan 1y nham bdo vé, tdi tao vA phat trién
nguodn lgi nay, gép phdn céi thién hé sinh thai
ven b& dang bi xuéng cap.
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MOT SO HINH ANH CAC KHU BAO TON BIEN O VIET NAM

Mot thdng cénh khu du trit sinh quyén Vudn Qudc gia Cat Ba co vai trd nhur 1a mét khu bdo tén bién
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M6t géc vinh Con Son - Vudn Quéc gia Con Dédo Phan Héng Diing
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6.4. C:it Ba - Khu du trir sinh quyén thé giGi

Quin dao Cat Ba chinh thitc duoc Té chic
Vin héa, Khoa hoc, Gido duc cha Lién hogp
qudc (UNESCO) cong nhan 1a khu du trit sinh
quyén thé gidi tr ngay 19/12/2004. Ngay |
thaing 4 nam 2005 tai day da dién ra 1€ dén
nhin Bang quyét dinh cia UNESCO va ky
niém su kién nay. Quin dio Cit Ba 1a mot
quén thé gém 367 dao nho ndm trong vinh Lan
Ha, thuéc mot phin cha di san thién nhién thé
g161 vinh Ha Long. Pao Cat Ba 1a hon dao 1én
nhat trong tong s6 1.969 dao trén vinh Ha
Long thudc dia phan huyén Cat Hai, thanh phé
Hai Phong, cich trung tdm thanh phé khoang
30km, véi dién tich khoang gin 300km’ va d4n
s& trén 10.000 ngudi. Khu du trit sinh quyén
Cit Ba nim trong khoang toa do 10652’ -
107"07" do kinh Dong va 20°42° - 20°54° do vi
Bic, thude khu vire nhiét d6i gié mua, chiu anh
hudng ctia dai duong, nén cac chi s6 vé nhiét
do, do dm, lugng mua ciing gin tuong tu nhu
cac khu vuc xung quanh, tuy nhién cé dac
di¢m khdc biét la mua dong thi it lanh hon va
muia hé thi it néng hon so vdi trong dat lién.
Lu{;mg mua trung binh 1.700 - 1.800 mm/nam,
mua mua chi yéu la vao thang 7, 8. Nhiét do
trung binh khudng 25 - 28°C, dau dong theo
mua, vé mita hé c6 thé lén trén 30°C, vé mia
doéng trung binh 15-20°C nhung c6 thdi diém
¢6 thé xudng dudi 10°C khi ¢ gié mua dong
bic. D6 4m trung binh 85%. Dao dong cua
thay triéu tir 3,3 - 3,9 m. Do min nudc bién
bién dong wr 9,3%0 (mua mua) dén 31,1%e
(mua kho).

Quin dao Cit Ba la noi hoi tu ddy da cac
gid tri bao tén da dang sinh hoc, bdo dam cic
tieu chi ctia mot khu du trir sinh quyén thé gidi
theo quy dinh cia UNESCO. Cho dén nay,
Viét Nam di c6 4 khu du trir sinh quyén thé
gidi duge UNESCO cong nhan la: Can Gig,
Cat Tién, chau thd song Héng va quan dao Cit
Ba. Téng dién tich khu du trir sinh quyén Cat
Ba rong hon 26.000ha duoc phan chia thanh 2
viing 18i (béo ton nghiém ngat va khong c6 tic
dong -::ua con nguoi), 2 vang dém (cho phép
phd[ trién kinh t€ han ché, két hop vai bao ton)
va 2 vung chuyen ti€p (phat trién kinh te’) Khu
du tri smh quyén Cat Ba c6 day da ca rimg
mua nhiét déi trén dao da voi, rung ngdp man,
cac ran san ho, tham rong cd bién, dac biét 1a
hé thong hang dong va hé sinh thdi ting ing
dac thu. Rimg quoc gia Cit Ba nam cich trung
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tAm thi trdn Cat Ba 15km vé phia lay bic, rong
lchn:ing 26.240 ha trong d6 c6 17.040 ha ring
can va 9.200 ha rimg ngap man, cé khu rimg
nguyén sinh nhiét déi rong 570 ha, v6i nhiéu
hang dong ky thd. Quan dao Cat Ba con c6 vai
tr0 v cung quan trong trong chién lugc phat
trién kinh t€ va bao vé an ninh qudc phong ¢
vung bién phia Bic Viét Nam. Ngoai vi thé dic
biét, khu dit trit sinh quyén Cat Ba con luu giir
mot tiém nang sinh vat vo ciing phong phi va
da dang. Theo két qua thong ké va cap nhat
thém mot sé két qua nghién ciu tir nam 2003 -
2004 cua Vién Nghién ctru Hai san: Thuc vat
c6 tong s6 khoang 741 loai, trong do thuc vt
bién gébm 23 loai cAy ngdp man, 79 loai rong
bién, 207 loai thue vat phu du. Pong vat trén
can cO khoang 282 loai, dac biét ¢d loai vooc
dau vang (Trachypithecus poliocephalus), day
la loai thi dac biét quy hiém trén th€ gidi chi
con lai & Viét Nam (khoang 50 - 60 con theo
Sich do cta IUCN). Déng vat bién gém co;
98 loai dong vat phit du, 196 loai cd bién
(trong d6 ¢6 79 loai cd ran san ho), 177 loai
san ho, 532 loai dong vat ddy. Trong tong s6
lodi sinh vat bién tai khu vuc Céit Ba da phat
hién thay c6 21 loai quy hiém, trong dé cé 2
loai ghi trong danh muc cua CITES, 7 loai
trong Sach do Viét Nam cdn dugc bao vé hién
vin con ton tai trong khu vuc.

Ngoai ra, Cit Ba con la mot trong nhimg
hon dao nghi mét ly tudng va tho méng cia
Viét Nam. Tuong truyén xua kia tén dao la Cic
Ba, 1a hau phuong cho Cac Ong theo Thidnh
Giéng dénh gidgc An. O thi trdn Cét Ba hién
nay van c6 dén thd Cic Ba. Nhimg ban do
hianh chinh thoi Phap thudéc (nhu ban dé nim
1938) con ghi 1a Cac Ba. Nhu vay, ¢d € tén goi
Cac Ba da bi doc chéch thanh Cait Ba. Lé hoi
coa ngudi dan Cit Ba giéng nhu 1€ hoi cla
nhitng nguoi Kinh & khu vuc khic, tuy nhién
c6 thém ngay 1 thang 4 duong lich hang nam
la 1€ hoi nghe cé va khai truong mua du lich.
Cat Ba c6 dudng xuyén dao dai 27km, cd
nhiéu déo déc quanh co, men theo mép bién,
Xuyén qua vuon quéc gia, phong canh ky thu,
non nudc hitu tinh. Cit Ba cé nhiéu hang dong
va canh quan thién nhién dep phuc vu du
khich tham quan nhw: déng Trung Trang,
dong Hung Son, dong Phu Long, cdc bii tam
nhu Cit Co 1, Cat Cbd 2, Cét Cbd 3, Cat Dira, Cat
Ong, Cit Trai Gai, Duong Danh. Trong nhimg
nam td1, nha nudc du dinh s& ddu tu xay dung
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0 ddy nhimg “thiy cung” dé con ngudi c6 thé
truc ti€p quan sdt cdc dan ca heo, tom him, rila
bién, muc 6ng, c4 map boi lugn quanh nhimg
cum san ho ruc rd sic mau.

_ Nhu vay c6 thé néi, quin dao Cat Ba hoi tu
diy di cac hé sinh théi tiéu biéu clia Viét Nam
va dugc danh gid 1a mot trong nhimg noi ¢6 he
sinh vat bién ddo phong phii va da dang vao bac
nhat mién Bic Viét Nam. Véi viéc duoc cong
nhan 1a khu dy trit sinh quyén, quin dao Cat Ba
s€ ¢6 co hoi thuc hién tét hon chitc ndng béo tén
da dang sinh hoc, bdo t6n cdc canh quan dep,
thic day phat trién kinh t€ bén vimg, ciing nhu
duy tri va phdt trién cdc gid tri vin héa truyén
thong clia Viét Nam. Cit Ba con ¢6 tiém nang
16n d& thue hién nhiéu loai hinh du lich bién nhu
nghi dudng, du lich sinh thai, nghién ciu khoa
hoc, tham hiém hang dong, du lich mao hiém, du
lich ngdm va quay phim duéi nudc.

Nguyén Quang HMung

7. NGUON LOI CA BIEN

7.1. Ca bac
Tén khoa hoc:
Pentaprion longimanus (Cantor, 1850)

Tén tiéng Anh: Longfin silver biddy

Didc diém hinh thdi: Thin hinh bau duc dai, det
hai bén, c¢6 vdy tron ¢& vira va dé rung. Dinh
ddu va hai bén déu cé vay. Miéng bé va co
dudi dé dang, lic nhé ra thi 6ng miéng chia
xudng dudi. Hai ham cé nhiéu rang nho. Vay
nguc dai va nhon vuot qui gbc vay hau mon.
Géc vay hiu moén dai hon phan tia mém cua
viy lung. Than mau sing bac.

Phdn bo: Cé phan bé réng ¢ cdc ving nudc khu
vuc Dong Nam A.

@ Viét Nam cd phan b6 & vinh Bic b, mién
Trung, Péng va Tay Nam bo.

Mia vu khai thdc: Quanh nim

Ngu cu khai thac: Ludi kéo tang day

Kich thudc khai thac: 80 - 100mm

Dang sdn phdm: Tuoi.

Pham Thugce

7.2. Ca bac ma
Tén khoa hoc:
Rastrelliger kanagurta (Cuvier, 1817 )

Tén tiéng Anh: Indian mackerel

i
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Ddc diém hinh thdi: Than kha cao, chicu dai diau
16m hon chicu cao than. Sau vay lung thit hai va
vay hau moén cé 5 vay phu. Lugc mang rat dai,
thay rd khi md miéng. Than mau xanh den, s-
uon mau bac val cac chdm vang. C6 hai hang
cham den doc theo goc vay lung, cé mot dai
den hep chay dai theo phia than trén va c6 mét
cham den trén than ngay du6i ria vy nguc. Vay
Iung mau vang nhat va c6 cham den.

e

Phan bé- An Do - Tay Thai Binh Duong, An
D6, Sn Lanca, éxtrﬂy]iu, Indénésia, Malaysia,
Philippin, Nhat Ban, Trung Qudc.

@ Viét Nam c4 phan bd & vinh Bic bo, Trung
b6 va Déng Tay Nam bdo.

Maa vu khai thdc: Quanh nam.

Kich thuéc khai thdc: Dao dong tir 180 -
250mm, 16n nhat 350mm.

Ngu cu khai thdc: Ludi vay, ré, kéo ddy, ciu.
Dang sdn phdm: Tuoi, phoi kho, déng hop, hun
khoi.

Pham Thuge
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7.3. Ca bach diéu

Tén khoa hoc:
Gymnocranius griseus (Schlegel, 1843)
Tén tieng Anh: Gray large-eye bream

Pdc diém hinh thdi: Than hinh bdu duc dai
va det hai bén cé vAy lugc tuong déi 16m,
duong bén hoan chinh. Phin trudc cia ddu
khong c6 vay, vdy trén dinh ddu bat ddu tix
ngay sau mat. Xuong nip mang trudc cé 4- 6
hang vdy. Miéng 16n vira phai moi day. Rang
phia truéc hai hang nho va cong. Vay lung lién
tuc khong co6 khia 16m. Vay lung va vay hau
mon déu khong cé vay be. Vay duéi chia thuy
noéng, géc vay c6 vdy. Vay nguc nhon; hai vay
bung gin nhau, khoi diém & sau géc vy nguc.
Than cd mau xdm, phin lung dam hon, phidn
nhié¢u bung nhat hon.

Phdn bo:

O céc ving bién phia nam va Déng chau Phi,
cdc vung bién thuéc chau Pai Duong,
Philippin, Indénésia, Trung Quéc, Nhat Ban va
Viét Nam
O Viét Nam c4 phan bé & vinh Bac bg, bién
mién Trung, Nam bo.
Ngu cu khai thdc: Ludi kéo day.
Mua vu khai thdc: Quanh nam.
Kich thuoe khai thdc: 135 - 340mm.
Dang sdn pham: Tuoi, phoi kho.

Pham Thuge
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7.4. Ca bao do

Tén khoa hoc:
Atropus atropus (Bloch & Schneider, 1801)

Tén tiéng Anh: Cleft belly trevally

Bdc diém hinh thdi: Than cao, hinh b4u duc, rat
dep bén. Ddu c6 dang hinh thoi. Vién dau phia
trén mét rat 16i. Chiéu dai than bang 1,7 - 2,0
lan chiéu cao than, bang 3,0 - 3,7 14n chiéu dai
dau. Mat 16n, tron, khoang ciach hai mat rong.
Thian pht vdy tron, nho. VAy lung thi nhét
nho, nam gon trong ranh lung. Vay hau moén
dé1 ximg véi vay lung thit hai. Gifta gbc vay
bung va vay hau moén cé mot ranh sau doc theo
vién bung. Lung mau xanh, bung mau séng
bac. Vay bung mau den, cdc vay khic mau
vang nhat.

Phdn bé:

Ving bién nhiét déi va can nhiét déi An bo -
Thai Binh Duong, Viét Nam.

( Viét Nam c4 phin b6 ven bd vinh Bic bo,
Trung bo, Pong va Tay Nam bo.

Maua vu khai thdic: Quanh nam

Ngu cu khai thdc: Ludi kéo day, ludi vay, vé.
Kich thuéce khai thdc: 150 - 200mm

Dang sdn phdm: Tuoi, phoi kho.

Pham Thuge
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7.5. Ca bon ngé

Tén khoa hoc:
Psettodes erumei (Schneider, 1801)
Tén tiéng Anh: Indian halibut

Ddc diém hinh thai: Than hinh tring hoi dai,
det hai bén. Hai mat cdch nhau khéng xa 1am.
Miéng rong ham dai qud 1/2 chiéu dai diu.
Rang nhon sac. Pai bo phéin cdc tia vay lung
va toan bd cac tia vay hau mon déu cé chia
nhanh. Hai vay nguc lén nho khong khac nhau
nhiéu lam. Tia vay & bd phin giita c6 chia
nhinh. Duong bén ¢ hai bén déu no nang, ¢
cho trén vay nguc hoi cong lén.

Phdn bg: Ca phin bd & Dong chau Phi, Hong
Hai, An Do, Otxtraylia, Philippin, Indonésia,
Malaysia, Trung Quéc, Nhat Ban, Thai Lan va
Viét Nam.

Maa vu khai thdc: Quanh nam

Ngu cu khai thdc: Ludi kéo tang ddy, ludi ré va
cau.

Kich thude khai thac: 200 - 350mm
Dang sdn phdm: Tuoi.
Pham Thuge

7.6. Ca be xudc
Tén khoa hoc:
Scomberoides lysan (Forskal,1775)
Tén tiéng Anh: Yellow leatherjacket

:q-ﬁ._?_o__&“_{__. oot =
7 w

Pdc diém hinh thdi: Than dai, det bén. Mom ti
va |1om xudng & trén mat. Chicu dai ddu bang
4,5 - 6,0 lan dudng kinh mat va dudong kinh
mat bang khoang chiéu dai mém. Ham trén dai
dén phia sau mat. Rang ham trén 12 mot hang
rang hinh nén ¢ phia ngoai va mot dai rang
l16ng nhung & phia trong. Rang ham dudi 12 hai
hang rang hinh noén tach biét bdi mot ranh; co
rdng nho trén ludi, vom khdu cdi va xuong l4
mia. Vay lung thi nhat c6 mot gai ngugc va 6-
7 tia cing binh thudng. Vay lung thir hai ¢ 1
lia cing va 19 - 21 tia mém. Vay lung va vay
hau mén c6 7-8 tia giéng nhu vy phu nhung
khéng tich biét hoan toan. Vay nguc ngin,
khong giong hinh ludi liém. Vay hau moén cé 2
tia cimg lién nhau, tiép theo la 1 tia cing va
16-19 tia mém. Vdy nho hinh mii tén. Pudng
bén hoi luon séng & phia trude, khong cé vay
lang.

Phan trén cla than mau xanh nhat, phia dudi
mau anh vang hoac sang bac; ¢4 5 - 8 dGm tron
& hai bén than.

Phdn bé: Viung bicn nhiét déi va can nhiét ddi
An Do - Thdi Binh Duong, Héng Hai, Nam
Phi, An Do, Indonésia, Philippin, Sri Lanca,
Nhat Ban, Trung Quéc, Viét Nam. O Viét Nam

cd phin bé & vinh Bac bo, mién Trung, Dong
va Tay Nam bo.

Mauaa vu khai thdc: Quanh nam

Ngu cu khai thdc: Ludi kéo day, ludi re.
Kich thuoc khai thdac: 250 - 350mm
Dang sdn pham: Tuoi, phai kho.

Pham Thuge
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7.7. Ca be An Do

Tén khoa hoc:
llisha indica (Swainson, 1839)
Tén tiéng Anh: Indian ilisha

7.8. Ca cam soc

Tén khoa hoc:
Seriola dumerili (Risso, 1810)
Tén ti€ng Anh: Greater amberjack

Ddc diém hinh thdi: Than dai, dep bén. Dau

tuong déi to. Mém ngin. Chiéu dai than gap
2,8 - 3,0 lan chiéu cao than, gip 3,7 - 3,8 lan
chiéu dai dau. Mat tuong déi to, mang md
mat rat phat trién. Khoang cdch giita hai mit
hep, bing phing. Miéng nhd, xién, moi day.
Riang nhiéu, nhd. Vay tron, khé rung. Vay
gai vién bung rat sac. Géc vay lung va vay
hdu mén c6 vdy be. Khdi diém vay lung hoi
& sau khéi diém clia vay bung. Vay hiu mon
rat dai, khoi di€ém nim ngang bing cudi géc
vay lung. Vay nguc to. Vay bung nho. Lung
mau vang luc, bung mau tring. Vay hiu
mon, vidy nguc, vady bung mau trang. Vay
lung mau vang luc.

Phdn bo: Bién Dong chau Phi, An D6 Duong,
Malaysia, Trung Quéc, Nhat Ban, Viét Nam.

Mua vu khai thdc: Quanh nam, tip trung vao
thang 10-12.

Ngu cu khai thde: Ludi vay, ludi ré, rung,
manbh,...

Kich thuge khai thdc: 150 - 200mm, l6n nhat
dat 250mm.

Dang sdn phdm: Tuoi, phoi kho, 1am mam.

Pham Thuge
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Dic diém hinh thdi: Than dai, dep bén. Vién lu-
ng cong déu, vién bung tuong déi thang. Diu
dep bén, chiéu dai ddu gin bing chiéu cao
than. M6m nhon, chiéu dai bang 1,5 1dn dudmg
kinh mat. Rang nhon, moc thanh dai réng va h-
udng vao trong miéng. Rang moc thanh dim
rong trén xuong la mia va moc thanh dai trén
xuong khdu cdi. Khe mang khong lién véi tc.
Luoc mang dai va cing. Toan than, ma, ddu va
xuong ndp mang phi vdy tron nho. Dudng bén
hoan toan, khéng ¢é vdy lang. Vay lung thd
nhit c6 modt gai cing moc nguge. Viy nguc
ngan, tron. Vay bung dai hon vay nguc. Phin I-
ung mau niu xanh, phin bung mau trang duc.
Doc than ¢6 mét dai mau vang chay tir sau mat
dén bap duoéi. Cac vay mau xam den.

Phin bs: An Do - Théi Binh Duong, Héng
Hai, Indonésia, Philippin, Trung Quéc, Nhit
Ban, Viét Nam. & Viét Nam c4 phan bs &
vinh Bac b, Trung bo, Nam bé.

Ngu cu khai thde: Ludi kéo day.

Miia vu khai thde: Quanh nam.

Kich thude khai thdac: 300 - 500mm.

Dang sdn phdm: Tuoi.

Pham Thuge
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7.9. Ca cam van

Tén khoa hoc:
Seriolina nigrofasciata (Ruppell, 1828)
Tén tiéng Anh: Black-banded trevally

Ddc diém hinh thdi: Than hinh bau duc, dep
bén, bung tron. Dau dep bén, phidn trudc nho
cao lam cho dau ¢6 dang hinh vuéng. Mém
ngan, ti, chiéu dai 16n hon duong kinh mit.
Mat tron, nhé, mang md& khong phét trién.
Rang dai, nhon, moc thanh dai rdt réng. Trén
xuong khidu cdi, rang moc thanh dai rong.
Mang nap mang khong lién vdi tc. Lugc mang
tiéu giam, c¢6 dang hat nho. Pudng bén hoan
toan, khéng cé vdy lang. Vay lung rong, c6 7
tia cing ngin va yéu. Viy nguc ngin, réng.
Vay bung tuong déi phdt trién, dai hon vay
nguc. Thin mau nau vang. Ngang thancé 5 - 6
dai mau den, chay xién xuéng dudi vé phia
truéc (& ca 16n, cac dai nay c6 thé md hoac dit
doan). Vay lung thir hai mau den, dinh mau
trang. Vay lung thi nhat, vay bung va vay duoi
mau den. Miit vay bung mau trang.

Phan bs: An Do - Théi Binh Duong, Héng Hai,
Doéng chau Phi, Indénésia, Trung Quéc, Nhat
Ban, Philippin, Viét Nam. O Viét Nam, cd
phan bé & vinh Bic bd, Trung bo va Nam bo.

Mia vu khai théc: Quanh nam

Ngur cu khai thdc: Ludi kéo day, luéi ré.
Kich thuée khai thdac: 150 - 300mm
Dang sdn phdm: Tuoi.

Pham Thuge

7.10. Ca ciang vay to

Tén khoa hoc:

Therapon theraps Cuvier & Valenciennes,
1829,

Tén tiéng Anh: Large scaled terapon

«

Pdc diém hinh thdi: Than hinh biu duc dai,
dep bén, vién lung va vién bung cong déu.
Dau lén vira phai, dep bén, trudc tran hoi nho
cao. Chiéu dai than bing 2,4 - 2,9 lan chiéu
cao than va bang 2,9 - 3,6 lin chiéu dai ddu.
Xuong nap mang chinh c6 2 - 3 gai ciing, gai
dudi cung to khoé, kéo dai qua khe mang.
Mat tuong d6i 16n. Miéng chéch, hai ham dai
bing nhau. Rang nhon, moc thanh dai rong
trén hai ham. Xuong khéu cdi va xuong 14 mia
khong cd rang. Lugc mang dai, cimg. Than
phi vdy luoc, khé rung. Pudng bén hoan toin.
Viy lung dai, lién tuc, ¢ khe 16m sau & phén
cudi gai cing. Vay nguc ngan, rong. Vay dudi
chia thanh hai thuy réng. Lung méau xdm hoic
nau nhat, bung mau tring duc. Bén than c¢6 4
soc den. Viy lung c6 vét den rong, O gida gai
cing tha 3 - 7. Vay dudi ¢6 5 vin mau den,
doi xing.

Phin bs: Héng Hai, chau Phi, An Do,
Indonésia, Philippin, Trung Quéc, Nhat Ban,
Viét Nam.

Mua vu khai thdc: Quanh nam

Ngu cu khai thac: Ludi kéo day

Kich thucc khai thdc: 100 - 170 mm

Dang sdn phdm: Tuoi

Pham Thuge
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7.11. Ca ¢ An Do

Tén khoa hoc:
Makaira indica (Cuvier,1832)
Tén tieng Anh: Black marlin

Ddc diém hinh théi: Chiéu cao than bang 1/5
chiéu dai than tinh tir ddu miit cha xuong ham
dudi. Mom dai. Puong bén déu dan. Diu to
bang khoang 1/4 chiéu dai than tinh tr cudi
xuong ham dudi. Vay nguc gan nhu vuong goc
vOi thanh bén cta co thé (khong xuéi). Vay
bung & cdc cd thé 16n nho hon viy nguc. Vay
lung mdu xanh da troi Xam, nhitng vay khic
mau nau den. Hai bén thian khong co cac vét
ngang. Bung tring bac. Khi c4 chét trén than
c6 xudt hién nhitng vét tring.

Phdn b6: An Do - Thai Binh Duong, Viét Nam.
O Viét Nam, cd phan b & viing bién xa by
mién Trung va Péng Nam bo .
Mia vu khai thdc: Quanh nam.
Ngu cu khai thdc: Ré, ciu,
Kich thudc khai thdac: 1.500 - 2.000mm.
Dang sdn phdm: An tuoi
Pham Thuge

7.12. C4 com An Do

Tén khoa hoc:
Stolephorus indicus (Van Hasselt, 1823)
Tén ti€ng Anh: Indian anchovy

Ddc diém hinh thdi: Than hinh tru, hoi dep bén.
Dau twong doi dai. Mém tu. Chicu dai than gip

94

4,9 - 5,3 ldn chiéu cao than va 4,0 - 4,9 lan
chiéu dai ddu. Mét tuong déi to, khoéng c6
mang md mat, khoang cdch hai mat roéng, hoi
go lén. Miit sau cling cta xuong ham trén dai
dén khe mang. Trén ham, xuong 14 mia, xuong
khau cdi déu cé rang nho. Khe mang rong,
lugc mang nhiéu, mang gid phét trién. Viy
tron, dé rung. C6 moét vay lung tuong doi to,
khoi diém nam ngang bing véi diém giita cla
khoang cach tir vay bung dén vay hau mon.
Vay nguc to, vay bung nho. Than mau tring,
bén thian c6 mot soc dai mau trdng bac, trén
ddu cé mot chdm mau xanh luc. Vay lung va
viy dubi mau xanh luc, cdc vy mau trang.

Phdn b6: Dong Phi, An Do, Malaysia,
Indonésia, Trung Quéc, Nhat Ban, Philippin,
Viét Nam.

Mua vu khai thdc: Quanh nam

Ngu cu khai thdc: LuaGi vady, manh, ludi kéo day.
Kich thudc khai thdac: 90 - 100mm

Dang sdn phdm: Tuoi, phoi kho, lam nudc
mam.

Pham Thuge

7.13. Ca com thuomg

Tén khoa hoc:
Stolephorus commersonii (Lacepede, 1803)
Tén tiéng Anh: Commerson's anchovy

Bdc diém hinh thdi: Than dai, dep bén. Pau tu-
ong d6i to. Mém hoi nhon. Chiéu dai than gap
4,4 - 5,2 lan chiéu cao than va 4,2 - 5,0 l4n
chiéu dai ddu. Mat to, khong ¢6 mang md mit,
khoing cdch hai mét rong. Trén ham, xuong 14
mia, xuong khiu cdi déu cé rang nho. Khe
mang rong, lugc mang dep, mong va cu‘ng
Viy tron, to vira, rit dé rung. Khéi diém coa
vy lung nam & sau khdi diém cta vay bung,
gin ngang bang vdi khdi diém cua vay hau
mon. Vay hiu moén to, dai. Thin mau tring,
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trén dau cé hai chdm méau xanh luc, bén than
c6 mot soc doc mau trang bac.

Phdn bs: Dong Phi, An Do, Théi Lan, Trung
Quéc, Nhat Ban, Philippin, Viét Nam.

Mua vu khai thdac: Quanh nam, tap trung vao
thang 9 - 3.

Ngu cu khai thdac: Ludi viy, manh, ludi kéo day
Kich thuéc khai thdc: 50 - 70mm.

Dang sdn phdm: Tuoi, phoi kho, lam nudc
mam.

Pham Thuge

7.14. Ca chai

Tén khoa hoc;
Platycephalus indicus (Linnaeus,1758)
Tén tiéng Anh: Bartail flathead

Pdc diém hinh thdi: Than dai, tron dau rat
bing, det va rong. Duong géc va gai trén déu
tron ldng va thdp hon nhicu so vdi cic loai ca
chai khdc. Vién sau xuong ndp mang trudc ¢6
hai gai khﬂng khdc nhau hoac gai dudi hoi dai
hon gai trén, phia dudi cia no khong co gai
nguge (dau nhon, chia ra phia trudc) trén mat
khong c¢é van da. Vay rat bé, trén vay dudng
bén khong c6 gai, kich thudc 100 - 200mm.
Lén nhat 1000mm.

Phdn b6: Dia Trung Hai, Nam Phi, Bién Do,
An Do, Indonésia, Philippin, Trung Quéc, Dai
Loan, Viet Nam. O Viét Nam cd phan b6 &
vinh Béc bo, mién Trung va Nam bo.
Mia vu khai thac: Quanh nam
Ngu cu khai thac: Cau, ludi kéo ting day.
Kich thudc khai thac: 300 - 500mm
Dang sdn phdm: Tudi.

Pham Thuge

7.15. Ca chém

Tén khoa hoc:
Lates calcarifer (Bloch, 1790)
Tén tiéng Anh: Giant seaperch

Pdc diém hinh thdi: Than dai, dep bén, phan
lung hoi g6 cao, bap dudi ngan. Dau dai, nira
trudc nhon, tor gdy dén mit mom cong
xuong, chiéu dai 16n hon chiéu cao. Chiéu
dai than bang 3,2 l4n chiéu cao than va bing
2,9 lin chiéu dai didu. Mép sau xuong nip
mang trude hinh ring cua, géc dudi co mot
gai ciing dai. Xuong nap mang chinh ¢6 1 gai
det. Mat 16n, khodng cdch hai mat hep.
Miéng rong, chéch, ham dudi nho dai hon
ham trén. Rang nhon, khoé. Xuong khdu céi
vd xuong 14 mia cé nhiéu rang, moc thanh
dai. Than phi vdy luge nhd, yéu. Hai vay
lung tich rédi nhau. Vay lung thi nhit ¢6 7
gai cing. Vay nguc ngan, rong. Vay dudi
tron, khong chia thuy.

Phan bs: Béc Otxtraylia, An Do, Indonésia, Niu
Ghiné, Philippin, Nam Trung Qudc, Viét Nam.
O Viét Nam, c4 phan bé & vinh Bic bo, mién
Trung Nam bo.

Mua vu khai thdc: Quanh nam.

Ngu cu khai thde: Ludi kéo ddy, ciu.

Kich thudc khai thdac: 350 - 600mm.

Dang sdn phdm: Tuoi.

Pham Thuge

95



Bach khoa Thuy san

7.16. Ca chim An Do

Tén khoa hoc:
Ariomma indica (Day, 1870)
Tén tiéng Anh: Indian drift fish

Bdc diém hinh thdi: Than hinh biu duc, dep
bén. Chiéu dai ddu xap xi bang hoac cé khi 16n
hon chiéu cao dau, bang 0,5 1an chiéu cao than
vi 0,25 14n chiéu dai tir mit mém dén ché vay
duodi. Miéng tron, tl, rach miéng nho. Hai ham
déu c6 rang, mo6i ham cé mot hang rang nho.
Xuong khau cdi khong c6 rang. Vay hinh tron,
dé rung. Pudng bén lién tuc, hoi cong. Hai vay
lung tdch roi, phdn gai cing, yéu. Vay nguc
nhon, dai. Vay bung nho. Vay dudi phéin thiy
sdu, chia hai thiy bang nhau. Thin c6 mau
xam dam, cang vé phia lung va vién cua cdc
vy, mau sic cang toi hon.

Phadn bo- An Do, Trung Qudc, Viét Nam
Mauaa vu khai thdc: Quanh nam,
Kich thude khai thdac: 80 - 160 mm
Ngur cu khai thdac: LuGi kéo day
Dang sdn phdm: Tudi, phoi kho.
Pham Thuge

7.17. Ca chim den

Tén khoa hoc:
Formio niger (Bloch,1795)
Tén ti€éng Anh: Black pomfret
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Ddc diém hinh thdi: Than hinh thoi rit cao va
dep hai bén. Ddu to vira chiéu cao 16n hon
chiéu dai, mdm tron ti. Mit khéng c6 mi mat
md. Miéng nhé & phia trudc ddu, hoi xién.
Rang hai ham nhon va nhoé, mét hang va sap
x€p rit thua. Xuong 14 mia, xuong khdu cdi va
trén luGi khong cé rang. Vay lung va vdy hau
mon dai, tia cimg chi ton tai & cdc cd thé nho,
vay nguc dai. Cd c6 mdu niu xam vdi cdc diém
méiu xanh xdm. Phin duéi ddu va than méu
sang hon. Cac vay ¢6 mdu nau xdm, ddm hon &
mép vay.

Phdn bo: Ca phin b8 & cdc viing nudc &m trong
khu vuc Pong Nam A, Viét Nam, 0] Viét Nam,
cd phan bé & vinh Bic bo, mién Trung, Dong
va Tay Nam bo .
Mua vu khai thdgc: Quanh nam.
Ngu cu khai thdc: Ludi kéo day.
Kich thudc khai thdc: 200 - 300mm.
Dang sdn phdm: Tuoi.

Pham Thuge

7.18. Ca chim gai
Tén khoa hoc:

Psenopsis anomala (Temminck & Schlegel,
1844)

Tén tiéng Anh: Japanese butterfish

Ddc diém hinh thdi: Than hinh bdu duc det bén.
Chi€u cao than béng 30-45% chiéu dai than.
Cubng dudi ngan cao va det. Vay lung & ngay
trén hodc hoi vé phia sau mot chiit so véi géc
vay nguc. L6 hiu mén & chinh giita hoic hoi
vé phia trufc cla than. Vay nguc luon tron
déu, & cdc ca thé 16n thi hoi nhon. Géc vay
bung & ngay duéi khoi diém ciia géc vay nguc.
Viy nho. Dudng bén tuong doi cao. Phén trén
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diu khong phu vdy. Lung mau xdm dam, bung
mdiu sang bac.

Phén bo: Nhat Ban, Trung Quéc, Viét Nam. O
Viét Nam cd phin b6 & vinh Bic b6 va mién
Trung.

Mua vu khai thdac: Quanh nam.

Ngu cu khai thdc: Ludi kéo ddy, vay,
Kich thuoc khai thac: 120 - 190mm.
Dang sdn phdm: Tuai, phoi kho.

Pham Thuge

7.19. Ca chim gidy tron

Tén khoa hoc:
Platax orbicularis (Forskal, 1775)
Tén tiéng Anh: Round batfish

Pdc diém hinh thdi: Than hinh thoi rit cao.
Miéng bé va bang khéng thé co dubi. Diu cao
vi ngin. Vanh ngoai phia truéc ddu déu cé
géc, mdm nho ra. Chép giia ca rang to va dai
hon chép ¢ hai bén. Xuong 14 mia khong co
ring. Vdy & khoidng giita vay lung va bo phan
cong nhit ctia dudng bén cé 20 chiéc. Vay
lung ¢6 5 tia cimg va 34 - 38 tia mém. Vay hau
mon c6 3 tia cing va 26 - 28 tia mém.

Phan b6: An Do - Théi Binh Duong, Trung
Quéc, Nhat Ban, Viét Nam.
Mua vu khai thac: Quanh nam
Nguw cu khai thdc: Ludi kéo tdng ddy, ludi ré.
Kich thude khai thdc: 250 - 300mm
Dang sdn phdm: Tuoi.
Pham Thuyc

7.20. C4 chim tring

Tén khoa hoc:
Stromateoides argenteus (Euphrasen, 1788)
Tén ti€éng Anh: Silver pomfret

Ddc diém hinh thdi: Than hinh gin nhu tron,
rit dep bén. Bap duéi ngan, cao. Pdu nho,
dep bén. Chiéu dai than bang 1,3 - 1,4 lan
chiéu cao than, bang 3,6 - 4,0 lan chiéu dai
ddu. Mit tuong d6i 16n. Miéng rat bé, gan
nhu thing ding, ham dudi ngan hon ham
trén. Mdm rat ngén, ti, tron. Rang rat nho,
hoi det, méi ham chi ¢é mét hang nho, xép
xit nhau. Xuong 14 mia va xuong khau cdi
khong c¢6é ring. Khe mang nho, lugec mang
tron, dai, nhon. Toan than (trir mdm) phu vay
tron, nhd. Pudng bén hoan toan, rit cong
theo vién lung. Vay lung dai, hinh lugi li€ém,
gai cing 4n dudi da. Vay hau mon dong dang
vdi vay lung. Khong c6 vay bung. Vay dubi
phan thanh hai thuy, thay dudéi dai hon thay
trén. Toan than mau tring, khong c6 mau sic
diic bist.

Phdn b6: An Do Duong, Indénésia, Dai Loan,
Triéu Tién, Nhit Ban, Trung Qudéc, Viét Nam.

Maa vu khai thdc: Quanh nam.

Ngur cu khai thdc: Cau, ludi kéo day, ré,
Kich thude khai thdac: 90 - 190mm.
Dang sdn phdm: Tuoi.

Pham Thuge

97



Bach khoa Thay san

7.21. Ca chi vang

Tén khoa hoc:
Selaroides leptolepis (Valenciennes, 1833)
Tén tiéng Anh: Yellow stripe trevally

7.22. Ca chudn dit phuong dong

Tén khoa hoc:

Dactylopterus orientalis
Valenciennes, 1843)

Tén tiéng Anh: Oriental flying gurmard

(Cuvier &

Ddc diém hinh thdi: Than hinh thoi, dep bén.
Vién lung va vién bung cong déu. Dau dai,
dep bén. Mat tron, mang md mat phat trién,
phan trudc phu dén vién mat, phdn sau dén
dong tir. Miéng hoi chéch, huéng lén trén.
Rang nhd, ham dudi ¢6 mot hang, ham trén,
xuong la mia va xuong khdu cdi khéng cé
ring. Mang nip mang khong lién véi tc.
Pudng bén hoan toan. Phia trudc cia vay
lung c6 mot gai moc nguge. Tia vay lung tha
nhat yéu, vay lung tha hai dai, thap. Vay
nguc dai, vuot quid khdi diém ciia vay hau
mon. Vay hau mon dong dang vai vay lung
thi hai. Phan lung mau xanh xam, phan bung
mau tring. Doc than c¢6 mot dai mau vang
chay tir vién nip mang dén vién trén bip
dudi.

Phdn bé: An D6 - Thai Binh Duong, Indonésia,
Malaysia, Thai Lan, fjtxlrayﬁa, Philippin,
Trung Qudec, Nhat Ban, Viét Nam. G Viét
Nam, ca phan b6 & vinh Bac b6, Trung bo va
Nam bo.

Mua vu khai thac: Quanh nam.

Ngu cu khai thde: Vay, manh, vo, luéi kéo day.
Kich thudc khai thdac: 90 - 121mm.

Dang sdn phdm: Tuoi, phoi kho, lam mam.

Pham Thuge
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Ddc diém hinh thdi: Than hinh tru vuéng, diu
to, mit to. Géc sau dudi cua xuong nap mang
phat trién tao thanh mot gai 16n, kéo dai tdi
gbc vay bung. Vdy nho thé, & méi vdy déu c
mot gai nho 1én gan nhu vay lang. Vay nguc
rit rong va dai, chiéu dai khi vay xép lai dat t6i
viy du6i. Chiéu dai than gép 2.9 - 3,3 14n chiéu
dai mém. Khoang cédch giita hai mat hoi hep.

Phin bé: Héng Hai, Chau Phi, Otxtraylia,
Philippin, Trung Quoéc, Nhat Ban, Indonésia,
Malaysia, Thai Lan, Viét Nam. o Viét Nam, ca
phén bé & vinh Bic b, mién Trung va Nam bo.
Mauia vu khai thdc: Quanh nam

Ngu cu khai thdc: Luéi kéo ddy.

Kich thuoe khai thae: 150 - 200mm

Dang sdn phdm: Tuoi.

Pham Thuge

7.23. Ca chuon vay vin

Tén khoa hoc;

Cypselurus poecilopterus
&Valenciennes, 1846)

Tén ti€ng Anh: Yellowfin flying fish

(Cuvier






