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ABSTRACT

I. MG PAU

Pong vat phu du (PVPD) c¢6 thanh

PONG VAT PHU DU VINH NHA TRANG

Nguyén Cho
Vién Hai Duong Hoc (Nha Trang)

Bai bdo trinh bay két qud nghién ciu dong vdt phu du (PVPD) vinh Nha
Trang tinh Khanh Hoa ndm 2003. Két qud phéan tich 84 méu qua 12 chuyén
khdo sdt da xdc dinh duoc 192 loai, trong dé Chdn Mdi Cheo chiém uu thé vé
56 luong loai (chiém 60% téng sé loai PVPD), sinh vt luong trung binh dat
82 mg/m?, bién doéng trong khoding 27-205 mg/m®. Mdat dé trung binh dat
8.544 cd thé/m?® trong dé mdt do thdp nhdt va cao nhdt ¢ cdc thdng 6 (gié
mua tdy nam) va thdng 12 (gié mua déng bdc) la 3.289 va 27.593 cd thé/m?’.
Thoi ky gié mua chuyén tiép cing cé sinh vdt luong cao. Su phdn b6 DVPD
cao chii yéu tdp trung & vang phia nam cia vinh (Tram 5 & 6).

ZOOPLANKTON IN NHA TRANG BAY

Nguyen Cho
Institute of Oceanography (Nha Trang)

The paper presents the results of the survey on zooplankton in Nha Trang bay
(Khanh Hoa province) in 2003. One hundred and ninety-two species had been
identified, among them Copepods were dominant with 60% of total species.
The average biomass of zooplankton was 82 mg.m™, ranging from 27 mg.m™
to 205 mg.m™. The lowest and highest densities of zooplankton were recorded
in June (Southwest Monsoon) and December (Northeast Monsoon) in 2003
with 3,289 inds.m™ and 27,593 inds.m™, respectively. The average density was
8,544 inds.m™®. The highest biomass was also recorded in the intermonsoon
period. In addition to that, the biomass seems to be concentrated in the
southern part of the bay (Stations 5 and 6).

nghé cid va nganh nudi trong hai sin
(Lalli and Parsons, 1993). Cho nén viéc
diéu tra nghién ciu dong vat phu du sé

phan loai phong phi, s6 lugng nhiéu,
ching 12 mit xich quan trong trong
chudi thic &n ctia sinh vat bién, 12 nén
tdng chi yéu dé danh gid mic do phong
phu ciing nhu 6 nhiém ctia moi trudng.
Sinh vat luong dong vat phu du tang
hay gidm déu dnh huéng truc tiép hay
gidn tiép dén su bién dong ngudn lgi
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cung cdp nhitng tai liéu can thiét cho
viéc tham do dan c4, ngu truong, bai dé
ciing nhu céc yéu t6 moéi truong. Ngoai
ra c6 nhiéu loai dong vat phu du con
duoc dung lam loai chi thi (indicator)
cho khoi nudc, dong chay, nhiét do va
do mudi.



Ving bién Nha Trang da dugc
Vién Hai Duong Hoc Nha Trang nghién
ciu tu lau. Cac nha nghién ctu nguoi
Phdp da c6 rdt nhiéu nghién cdu sinh
vat pht du ¢ vung bién Viét Nam. Tur
nhiing ndm 20 dén 50 cta thé ky truée,
cac nha khoa hoc Phdp da cong bo céc
tai liéu khoa hoc:

M. Rose (1955 - 1956) da cong bo
danh siach 119 loai dong vat phu du &
vinh Nha Trang. Nam 1956 da cong bo
danh sach 119 loai Chan Mai Cheo va
3 loai méi thudc giong Mazellina ¢ vinh
Nha Trang. Serene (1938 1942)
nghién ciu su bién dong sinh vat lugng
dong vat phu du theo thoi gian va méi
quan hé cta chidng vé6i cdc yéu to moi
truong 6 vinh Nha Trang. Dawydoff
(1937) nghién ctu tuong doi day du vé
diéu kién ngoai cadnh va qui luat bién
dong s6 lugng sinh vat phu du vao ky
mua kho va mua mua ciing nhu nhip
diéu di cu ngay dém & vinh Nha Trang.
Céc tac gia khdc nhu Leboup (1956) da
cong bd danh sdch 21 loai Thiy Mau
Ong (Siphonophora) & vinh Nha Trang;
Yanashita (1958) nghién ctiu vé su bién
dong cta sinh vat phu du ¢ vinh Nha
Trang. Hamon (1956) cong bé danh
sach 11 loai Ham To (Chaetognatha).

Nhiing nidm tié€p theo tir 1962 dén
1974 chi c6 nhiing nghién ctu cé tinh
chat chuyén khdo trong pham vi hep
nhung bat dau c6 cong trinh nghién ciu
cia nguoi Viét nhu Hoang Quéc Truong
(1962, 1963, 1967) da cong bo danh
sdch va hinh vé 123 loai dbéng vat
nguyén sinh va 245 loai thuc vat phu
du & vinh Nha Trang; Shirota (1963,
1966) da thu mAu tai nhiéu dia diém
ven bo tit Hué dén Ca Mau va da cong
bo danh sach 982 loai sinh vat phu du
bién ciing nhu nghién ctu vé bién dong
sinh vat luong dong vat phu du va moéi
quan hé cta chidng vé6i cdc yéu to moi
truong tai vinh Nha Trang.

100

Su phan bs va bién dong s6 luong
cia ching c6 quan hé dén su hinh
thanh va phat trién cdc nguon lgi sinh
vat. Su hinh thanh va phat trién cia
cac loai hai dac san phu thudc vao cac
yéu t& ciia moi truong nhu: chat day,
cdc yéu t6 dong luc bién, ché do thay
van, thay héa, su khai thdac va bao vé
nguodn lgi hgp ly... nhung méi quan hé
vé mit thic an phadi duge xem 1a moi
quan hé hitu co mat thiét. Vi vay, viéc
nghién ctu sinh vat phu du sé giap ich
cho viéc du bdo ngudn lgi hdi sdn néi
chung.

Vi vay viéc tién hanh diéu tra
nghién ctu déong vat phiu du ¢6 y nghia
quan trong vé mait li ludn ciing nhu
thuc tién.

II. PHUGNG PHAP VA TAI LIEU

Mau dong vat phu du duge thu
thap tu thang 1 — 12/2003 tai 7 tram
mat rong ¢ vinh Nha Trang (xem ban
do vi tri tram). Tai méi tram mau dugc
thu thap bing lugi hinh chép, c6 dudng
kinh miéng lu6i 50 cm, may bing vai
lu6i s6 38, kich thudc 16 luéi 180 pm,
dién tich miéng luéi 0,2 m? ludi dugc
kéo thidng ding bing tay tu day lén
tang mit, toc do kéo ludi 0,5 m/s. Mau
dugc c¢6 dinh bang dung dich formalin
5%.

Sinh vat lugng dong vat phu du
dugc xac dinh theo hai cach:

- X4c dinh khéi luong tuci bing
cach can mau thu duge sau khi da loai
b6 cdc nhém DVPD khong lam thdc an

cho ca4 (Cnidaria, Siphonophora,
Ctenophora. . .), rdc ban va TVPD bing

can dién c6 d6 nhay 1/10.000 gam.

- X4c dinh s6 luong bing cach
dém cédc nhém dong vat phu du dén
loai du6i kinh hién vi soi néi, va dugc
biéu thi bang s lugng cé thé trén mot
don vi thé tich (c4 thé/m?).



Dé x4c dinh giong loai ching toi
st dung cac tai liéu sau: Chen Qing —
Chao, Zhang Shu — Zhen (1965), va
Shirota (1966), Chen Qing - Chao,
Zhang Shu — Zhen va Zhu Chang — Shu
(1974), Pang Ngoc Thanh (1980),

Nguyén Van Khoi, 1994. Tuy nhién vé
mét dinh cic nhom nhu:
Amphipoda, Ostracoda va dac biét la
cdic nhém 4u trung dong vat khong
xuong song, chua da tai lieu dé xdc
dinh ¢ taxon cao hon.
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Hinh 1: S6 @6 chi vi tri thu miu & vung diéu tra nim 2003
Sampling positions in study area in 2003

1. KET QUA NGHIEN CUU
1. Tinh chat thanh phan loai

Pac tinh thanh phan loai cia bat
ky mot khu hé sinh vat nao ciing déu
duge x4dc dinh bang diéu kién mobi
truong hién tai, lich s nguén géc va su
phat trién cda khu hé.

Vung bién diéu tra nim & vung
nhiét d6i khi hau gi6 mua, trong vung
dia sinh vat hoc An b6 — Tay Thai
Binh Duong rong 16n nhat, ¢c6 khu hé
dong thuc vat phong phu va da dang

101

nhat, v6i trung tAm phat trién khu hé
dong thuc vat cia cdac viung nudc thudc
quan ddo Malaysia va Philippines. Do
vi tri dia 1y nam tiép gidp gitta hai
ving phu Trung Quoc — Nhat Ban va
Malaysia caa vung Tay Thai Binh
Duong, dong thoi c6 su giao luu giita
cdc khoi nuéc c6 tinh chdt sinh thai
khac nhau. V& mia mua, gié mua dong
béc chiu 4nh huéng ctia dong chiy phia
bac di xudng nén dugc b6 sung khu hé
sinh vat phu du vung bién nodéng doc
theo ven bo Trung Qudc, phia nam



Nhat Ban va vinh Bic Bo. Vé mua khd,
gi6 mua tdy nam, chiu danh huéng cua
dong chady gan xich dao nén dugc bd
sung khu hé sinh vat phu du nhiét ddi
Tay Thai Binh Duong. Vé mua mua
viung nay con chiu dnh hudng cua khéi
nuéc ngot ti luc dia d6 ra. Cho nén

thanh phan loai 6 day tuy khong phong
pht 1dm nhung phtec tap.

So v6i vinh Bac By va vinh Thai
Lan thi thanh phan loai 6 day tuong
doi phong phu, busc ddu da xdc dinh
dugc 192 loai thudc cac nhém loai nhu
¢ bang 1 va phu luc thanh phan loai.

Bdng 1: S6 lugng loai va ty 1& phan tram ciAc nhé6m PVPD
Species number and percentage of zooplankton groups

Nhém Dong vat So loai Phan tram

Thich Ty Bao (Cnidaria) 15 8
Sitta Lugce (Ctenophora) 3 2
Quan Thiy MAu (Siphonophora) 13 7
Rau Nganh (Cladocera) 3 2
C6 V6 (Ostracoda) 3 2
Chan Mai Cheo (Copepoda) 116 60
Chén Canh va Chan Khac 11 6
(Heteropoda & Pteropoda)

Tom Quy (Lucifer, Sergestidae) 2 1
Toém Lan (Euphausiacea) 1 1
Tanaidacea 1 1
Boi Nghiéng (Amphipoda) 1 1
Ham To (Chaetognatha) 10 5
C6 Bao (Tunicata) 13 7

So véi cac két qua nghién cidu
truge day vé thanh phan loai cho thay,
c6 42 loai khong phat hién dugce so vdi
cac két qua nghién ciu truéec day cua
cac tac gia nguoi Phap.

Phan 16n nhiing loai dong vat phu
du séng 6 day la nhiing loai ven bo
nhiét d6i rong sinh canh, thich nghi
v6i diéu kién nhiét do va do man kha
rong. Dua vao phan bd dia ly va tinh
ch4dt sinh thdi c¢6 thé chia thanh phan
loai 6 vinh Nha Trang thanh 3 nhém
loai chinh:

Nhém loai bién khoi phan bé rong
Nhém loai nuée nhat gan bo
Nhom loai nudc lg

2. Sinh vat lugng dong vat phu du

Sinh vat luong dong vat phu du
dugc coi 14 mot trong nhitng chi tiéu dé
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danh gia mic 40 phi nhiéu cia vung
bién 12 su phan anh téng quat vé gia
tri dong vat phu du lam thdc 4n cho ca
va cac loai hai san. Nhing quy luat
bién dong va phan bd cha sinh vat
lugng dong vat phu du c6 lién quan mat
thiét véi su di chuyén ctia ngudn loi
sinh vat.

Dua vao tinh chdt khi hau, thay
van, c6 thé chia vung bién diéu tra
thanh hai mua: mua mua gié thinh
hanh 12 gi6 mua dong bac, bit dau tu
thang 9 dén thang 12, mua kho gi6
thinh hanh gi6 mua tdy nam, bat dau
tir thang 1 dén thang 8. P& tién lgi cho
viéc trinh bay, da lugc bo khai niém
mua ma chi trinh bay theo thoi gian.

Sinh vat lugng trung binh dong
vat phu du toan vung diéu tra dat 82
mg/m®, 8.544 ca thé/m?, trong dé6 Chan




Mai Cheéo chiém uu th& vé mit so
lugng, véi mat do trung binh dat 6.084
cad thé/m® chi€ém 71% téng s6 ca thé
dong vat phu du (Bang 2, hinh 2). So
v6i cac vung bién da nghién ctu & Viét
Nam thi sinh vat luong ¢ day kha cao
vi du: Vung bién ven by Ninh Thuan —
Binh Thuan thudc pham vi diéu tra cha
tau NCB 03 (1979 — 1980) c6 khoi
lugng trung binh 1a 63 mg/m?®. Theo s6
lieu diéu tra cha chuong trinh CSK
vung bién ven bo tir Tuy Hoa dén Cam
Ranh c6 khéi lugng trung binh dat 79
mg/m® (thang 4/1974). Vinh Bic B,
theo Nguyén Tién Canh (1979), khéi
luong trung binh cia dong vat phu du &
vinh Bic Bo 1a 77 mg/m®, con theo tai

liéu Viét Trung diéu tra téng hgp vinh
Bic Bo nam 1962 1a 66 mg/m®.

Su bién dong sinh vat luong dong
vat phu du dugc thé hién ¢ hinh 2 cho
thay. Trong toan vung diéu tra, thoi ky
c6 sinh vat luong cao nhat vao thang
12 (205 mg/m?® 27.593 c4 thé/m?®),
thdang 3 c¢6 sinh vat lugng thdp nhat
(27 mg/m®, 3.360 ca thé/m®). Thoi ky c6
sinh vat lugng cao nhat c6 nhiét do
nudc tang méit khoang 26 — 27°C va do
mudi khoang 33 — 34%o .

Theo Nguyén Thuong DPao va Lé
Thi Ngoc Anh (1972) va Serene (1936)
dinh cao sinh vat lugng dong vat phu
du & vinh Nha Trang la vao thoi ky
mua mua hay vao ky gié mua déng béc
cia vung nay.
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Hinh 2: Bién d6i sinh vat luong dong vat phu du vinh Nha Trang niam 2003

Variation of zooplankton biomass in Nha Trang bay in 2003
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Bdng 2: Mat dd dong vat phu du vinh Nha Trang nam 2003, don vi ca thé/m?
Density of zooplankton in Nha Trang bay in 2003 (inds/m®)

Nhom dong vat

Tram TB %o

1 2 3 4 5 6 7

Rau Nganh (Cladocera) 25 28 73 83 81 22 19 | 47 | 0,55
C6 V6 (Ostracoda) 24 17 17 11 20 19 | 35 | 20 | 0,24
Chan Mai Cheo (Copepoda) 4.499(4.250|7.362 |4.355(13.069/6.0123.044(6.084 | 71,22
Chan Canh va Chan Khac 38 29 21 25 21 20 | 33 | 26 | 0,30
(Heteropoda and Pteropoda)
Tom Quy (Lucifer, Sergestidae) 10 9 7 5 6 5 10 7 | 0,08
Boi Nghiéng (Amphipoda) 1 2 0 0 3 1 2 1 | 0,02
Chan DPéu (Isopoda) 2 0 9 2 7 5 0 3 0,04
Toém Lan (Euphausiacea) 1 3 0 0 0 0 0 0 0,00
Toém Sen (Cumacea) 0 0 0 0 0 1 0 0 0,00
Tanaidacea 0 0 0 1 0 0 0 0 0,00
Ham To (Chaetognatha) 188 | 98 | 206 | 109 | 312 | 109 | 114 | 162 | 1,90
C6 Bao (Tunicata) 723 | 537 | 1162 | 720 |1.577| 985 | 441 | 876 | 10,25
Au Trung (Larvae) 963 | 768 | 1295 | 943 [3.564|1.031| 656 |1316|15,40

Téng 6.473|5.742110.152/6.253|18.661/8.211 (4.353|8.544 (100,00

Su bién dong sinh vat luong dong
vat phu du dugc thé hién qua su bién
d6i vé mat do theo khong gian va thoi
gian cac nhom chinh (Hinh 3 va 4), déc
biét 1la nhém Chédn Mai Cheo
(Copepoda) véi mat d6 trung binh dat
6.084 ca thé/m?, chiém 71% tdng s6 c4
thé dong vat phu du, mat do cao nhat
dat 20.313 ca thé/m® (thang 12) va
thdp nh4dt dat 2.056 cd thé/m?® (thang
6). Nhin chung c6 xu thé bién dong
giong xu thé& bién dong cua sinh vat
lugng dong vat phu du.

Nhiéu tac gid khi nghién ciu su
bién dong theo mua sinh vat phu du da
cho ring ¢ vi d6 cao chi c6 mot chu ky,
on déi c6 hai chu ky va ¢ vung nudc

ven bd nhiét déi 1a nhiéu chu ky. Nhu
vay quy luat bién dong sinh vat luong &
ving bién diéu tra khong thé hién
hoan toan tinh chat nhiét d6i dién
hinh cta vung nhiét d6i, ¢ day tinh
chat da chu ky khong thé hién rd nét.
Tat nhién day chi 1a nhan xét budc dau
chua c¢6 tinh khang dinh vi méi chi la
s6 liéu diéu tra trong mot nidm va chi
gi6i han trong vinh Nha Trang nhé hep
nén ciing khong thé so sanh vé6i xu thé
chung cia vung bién rong 16n. Cé thé
nhan dinh xu thé bién dong sinh vat
lugng dong vat phu du ¢ day tuong tu
nhu & vinh Bic Bo, nghia 1a c6 ti da
hai chu ky ma dinh cao vao lac giao
thoi gitra hai ch& d9 gi6 mua.

104



16000

12000
=
€ 8000 —
e
Q _
4000 - B M
O T T J

1 2 3

4 5 6 7

[0 Chan Mdi Chéo M Ham T [ C6 Bao l Au Triing

Tram

Hinh 3: Bié€n d8i s6 lugng cac nhém dong vat phu du chinh
theo khong gian & vinh Nha Trang, nim 2003
Spatial variation in density of major zooplankton groups
in Nha Trang bay in 2003
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Hinh 4: Bién dong so6 luong cac nhém dong vat phu du chinh
theo thoi gian & vinh Nha Trang, nam 2003
Temporal variation in density of major zooplankton groups
in Nha Trang bay in 2003

3. Su phan bé mit réng sinh vat
lugng sinh vat phu du

Su phan b6 maiat rong sinh vat
lugng sinh vat phu du dugc thé hién &
hinh 5 cho th4y, thang 12 c6 sinh vat
lugng cao nhat trong nidm, ving c6 sinh
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vat luong cao 300 — 500 mg/m®, 40.000
— 100.000 ca thé/m? chi yéu tap trung
¢ vung phia nam c@a vung diéu tra
(tram 5 va 6), cac thang (3 — 6) c6 sinh
vat lugng thap 20 — 40 mg/m?®, 3.000 —
6.000 ca thé/m® hiu nhu phan bs déu
trong ving diéu tra.
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Hinh 5: Phan b6 mat do (A, ca thé/m®) va khéi lugng tusi (B, mg/m®)
dong vat phu du tai cac tram trong vinh Nha Trang trong nam 2003
Distribution of zooplankton density (A, inds/m®) and biomass (B, mg/m?®)
in Nha Trang bay in 2003

IV. NHAN XET

1. Thanh phan loai vung bién
diéu tra da dang va phtc tap. Buée dau
da xdc dinh dugc 192 loai, bao gom 13
nhém dong vit phu du, trong d6 Chéin
Maii Cheo chiém uu thé vé s6 lugng loai
(60% tong so6 loai).

Dua vao su phan bo dia ly va
tinh chAit sinh thdi c¢6 thé chia thanh
phan loai dong vat phu du thanh 3
nhém chinh.

- Nhém loai bién khoi phan bo

rong.
- Nhém loai nuéc nhat gan bo.
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- Nhém loai nuéc 1g.

2. Sinh vat luong dong vat phu du
kh4 cao, trung binh dat 82 mg/m?
8.544 c4 thé/m?® thdng c6 sinh vat
lugng cao nhat dat 205 mg/m?® (thang
12), va thdp nhat dat 27 mg/m?® (thang
3).

3. Su bién dong sinh vat luong
dong vat phu du cé tinh chat hai chu
k5.

4. Su phan b6 mait rong sinh vat
lugng dong vat phu du cao chd yéu tap
trung ¢ vung phia nam vinh Nha
Trang.
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Phu luc: Thanh phan loai PVPD vinh Nha Trang, nim 2003

Hydromedusae 4 | Acartia pacifica

1 Clytia noliformis 5 | Acrocalanus gibber

2 Eirene sp. 6 | Acrocalanus gracilis

3 Eirene viridula 7 | Acrocalanus longicornis

4 Euphysa aurata 8 | Acrocalanus monachus

5 Geryonia proboscidalis 9 Clausocalanus arcuicornis

6 Agulaura hemistoma 10 | Clausocalanus furcatus

7 Corymorpha sp. 11 | Clytemnestra scutellata

8 Liriope tetraphylla 12 | Copilia mirabilis

9 Obelia geniculata 13 | Copilia quadrata

10 | Obelia sp. 14 | Corycaeus agilis

11 | Bougainvillea sp. 15 | Corycaeus andrewsi

12 | Podocoryne sp. 16 | Corycaeus asiaticus

13 | Solmaris sp. 17 | Corycaeus catus

14 | Solmundella bitentaculata 18 | Corycaeus concinnus

15 Sarsia sp. 19 | Corycaeus crassiusculus
Ctenophora 20 | Corycaeus dahli

1 Pleurobranchia pileus 21 | Corycaeus erythraeus

2 Boroe forskali 22 | Corycaeus flaccus

3 Boroe sp. 23 | Corycaeus gibbulus

Siphonophora 24 | Corycaeus giesbreti

1 Agalma sp. 25 | Corycaeus longicaudis

2 Abylopsis eschscholtzi 26 | Corycaeus longistilis

3 Abylopsis tetragona 27 | Corycaeus lubbocki

4 Chelophyes appendiculata 28 | Corycaeus paciticus

5 Diphyes chamissonis 29 | Corycaeus spesiosa

6 Diphyes dispar 30 | Corycaeus sp.

7 Halistemma rubra 31 | Calanopia elliptica

8 Endoxoides spiralis 32 | Calanopia minor

9 Enneagonum hyalynum 33 | Calanopia thompsoni

10 | Lensia subtilis 34 | Calocalanus pavo

11 | Lensia subtiloides 35 | Calocalanus plumulosus

12 | Sulculeolaria sp. 36 | Calocalanus stylyremis

13 | lazis zonaria 37 | Camuella sp.
Cladocera 38 | candacia bradyi

1 Evadne tergestina 39 | Candacia catula

2 Podon schmackeri 40 | Candacia discaudata

3 Schmackeria dubia 41 | Candacia truncata

4 Schmackeria sp. 42 | Canthocalanus pauper

5 Penilia avirostris 43 | Centropages calaninus
Ostracoda 44 | Centropages dorsispinatus

1 Conchoecia sp. 45 | Centropages furcatus

2 Cypridina noctiluca 46 | Centropages longicornis

3 Cypris sp. 47 | Centropages orsinii
Copepoda 48 | Centropages tenuiremis

1 Acartia danae 49 | Diosaccus sp.

2 Acartia erythraea 50 | Eucalanus attenuatus

3 Acartia negligens 51 | Eucalanus crassus




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

Eucalanus pseudattenuatus
Eucalanus subcrassus
Eucalanus subtenuis
Euchaeta concinna
Eudactylopus sp.
Haloptilus longicornis
Euterpina acutifrons
Labidocera acuta
Labidocera kroyeri
Labidocera minuta
Longipedia sp.
Lubbockia squilimana
Lucicutia flavicornis
Lucicutia ovalis
Macrosetella gracilis
Mecynocera clausi
Metacalanus aurivilii
Metis jusseaumei
Microsetella norvegica
Nanocalanus minor
Neocalanus gracilis
Oithona plumifera
Oithona attenuata
Oithona brevicornis
Oithona decipiens
Oithona fallax
Oithona nana
Oithona plumifera
Oithona rigida
Oithona similis
Oithona simplex
Oithona tenuis
Oithona attenuata
Oncaea clevei

Oncaea conifera
Oncaea dentipes
Oncaea mediterranea
Oncaea similis
Oncaea sp.

Oncaea venusta
Paracalanus aculeatus
Paracalanus crasirostris
Paracalanus gracilis
Paracalanus parvus
Paracalanus sp.
Pontellopsis macronyx
Pontellopsis tenuicauda
Pseudodiaptomus incisus
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104
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107
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110
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112
113
114
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Rhincalanus cornutus
Sapphirina angusta
Sapphirina metallina
Sapphirina nigromaculata
Scolecithrix danae
Scolecithrix nicobarica
Temora discaudata
Temora stylifera
Temoro turbinata
Tortanus barbatus
Tortanus forcipatus
Tortanus gracilis
Undinula darwini
Undinula vulgaris
Jalysus sp.
Heteropoda & Pteropoda
Atlanta fusca
Agdina sp.
Agdina stimpsoni
Spyrogyra sp.
Desmopterus papilio
Creseis acicula
Creseis clava
Creseis virgula
Limacina bulimoides
Limacina inflata
Limacina trochiformis
Sergestidae
Lucifer hanseni
Lucifer penicillifer
Euphausiacea
Pseudeuphausia latifrons
Tanaidacea
Leptochelia sp.
Amphipoda
Hyperia sp.
Chaetognatha
Sagitta (juvenile)
Sagitta bedoti
Sagitta delicata
Sagitta enflata
Sagitta ferox
Sagitta hexaptera
Sagitta neglecta
Sagitta regularis
Sagitta robusta
Pterosagitta draco
Krohnitta pacifica
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Tunicata
Oikopleura longicauda
Oikopleura fusiformis
Oikopleura longicauda
Oikopleura rufescens
Fritillaria formica
Fritillaria haplostoma

Fritillaria pellucida
Fritillaria sp.
Appendicularia sicula
Thalia democratica
Dolioletta gegenbauri
Salpa fusiformis
Megalocercus huxleyi
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