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INTRODUCTION 

The analysis of fish stomach contents is a common way of 

investigating the trophic interrelationships of marine 

ecosystems. Since 1980 the Larval Fish Dynamics Investigation of 

the Marine Ecosystems Division, Northeast Fisheries Center, has 

been conducting an ongoing multidisciplinary investigation into 

the early life history of two commercially important gadids, 

haddock Melanogrammus aeglefinus and cod, Gadus morhua from the 

Georges Bank area. One of the objectives of this investigation 

is to describe the spatial-temporal variability of larvae and 

their prey (copepods) during their first month of life on Georges 

Bank (Lough, 1984). 

Marine scientists generally agree that year-class strength 

may be determined largely during the planktonic larval or 

juvenile stages. Other than catastrophic losses, feeding 

interrelationships involving both growth and predation are 

considered to be the basic factors controlling larval mortality 

(Lough, 1984). Therefore, an understanding of the causes of 

larval mortality demands a thorough understanding of early life 

history traits (Hunter, 1981), in addition to an in-depth 

knowledge of the physical and biological oceanographic processes 

affecting the target species. The investigation of fish food 

habits by analyzing stomach contents provides an important 

component of our analysis into early life history strategies. 

Larval traits such as feeding behavior, physiological state and 
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incidence of starvation may be determined through examination of 

stomach contents and evaluation of larval condition. This 

document describes the laboratory methods and procedures used by 

the Larval Fish Dynamics Investigation in the processing and 

identification of larval cod and haddock stomach contents. 

Field sampling of larval cod and haddoCk populations on 

Georges Bank for the years 1981, 182 and 183 has normally 

occurred during the April-May period when high concentrations of 

larvae can be found along the southern flank. The basic field 

strategy was to locate and characterize a population of larvae 

and their prey, and then to compare and contrast their fine- to 

micro-scale distribution within stratified and well-mixed waters 

on Georges Bank. Standard MARMAP 61-cm (505- and 333-~m nets) 

bongo samplers are used for making transects of the study area. 

Once a larval population is located, a Multiple Opening/Closing 

Net and Environmental Sensing System (MOCNESS; Weibe et al., 

1976) was employed with nine separate nets to determine the 

vertical distribution and abundance of fish larvae and their 

microzooplankton prey_ A 1-m MOCNESS (.333 ~m mesh nets) is used 

to identify the vertical position of fish larvae and larger 

zooplankton, and a 1/4 m MOCNESS (64 ~m mesh nets) samples 

microzooplankton over the vertical distribution range of 

larvae. In addition to the bongo and MOCNESS samplers, a 

plankton pump also sampled microzooplankton from several discrete 

depths and a CTD-flurorometer cast profiled temperature, salinity 

and chlorophyll with depth. For a more detailed description of 

sampling techniques and strategies, refer to Lough (1984). 
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LABORATORY METHODS 

Sample Selection, Morphometric Measurements and Processin~ 

Procedures 

Laboratory processing methods utilized in this study are 

very similar to those used in gut studies of wild marine fish 

larvae by (Cohen and Lough, 1983; Kane, 1984; Last, 1978, 1980; 

Arthur, 1976 and Ogilvie, 1938). Larvae processed in this study 

are from previously sorted 1-m MOCNESS samples where they are 

preserved at sea in a 4% formaldehyde solution. Following 

sorting in the laboratory, larvae are identified to species level 

and a length frequency analysis is made using a Zeiss MOP 

digitizer. Individual species are then placed into separate 

vials indicating net and haul numbers and maintained 'in 4% 

formaldehyde solution. Subsample selection is achieved by 

placing sorted larvae from an entire net of a single species into 

a petri dish and then randomly selecting up to 15 individuals for 

gut analysis. Damaged individuals missing any morphological 

measurements were not used and, in cases where there are less 

than 15 individuals in a net, all larvae are processed. 

Individual larvae are then placed on a depression slide and 

several drops of glycerin are added to prevent desiccation and to 

stabilize larvae on the slide during morphological 

measurements. The standard length, skull width, maxillary length 

and body height (~olumns 48-56 and 63-65) of each larva is 
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measured under a Wild dissecting microscope using an eye 

micrometer. Stage of morphological development (Columns 78~ 79), 

absence or presence of external parasites (Column 70) and larval 

condition (Column 69) are noted and recorded on the data sheet at 

this point. The larval digestive tract is then teased away from 

the body intact with mounted insect pins and after removing the 

body from the slide, a drop of staining solution is added. Best 

results are obtained by staining overnight with a solution of 50% 

lactic acid/water and methylene blue crystals. After staining, 

the gut is transferred to another depression slide containing 

glycerin in which the stomach contents are removed. Routine 

morphological measurements and observations, dissection and most 

prey identifications are performed at 6X through 50X with a Wild 

dissecting microscope. 

Morphometric Measurements 

The following morphological measurements and condition 

factors used in this study are recorded on the gut content data 

record. For illustration of morphometric measurements refer to 

Figures 1, 2, 3. 

Columns 48-50 (Larval length) - Preflex larvae are measured 

from tip of maxillary to end of notocord. Postflex larvae are 

rn e a sur e d fro m m a x ill a r y toe n d 0 f hy pur alp 1 ate (E h r 1 i c h eta 1 • , 

1976). 
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Columns 51-53 (Skull width) - Viewed dorsally, widest 

portion of skull measured posterior to orbital region (Cohen and 

Lough, 1979). 

Col u m n 54 - 5 6 (r~ a x ill a r y 1 eng t h) - M a x ill a 0 f up per jaw 

measured to articulation with dentary, useful in mouth gape 

calculation (Shirota, 1970). 

Columns 63-65 (Body height) - measured just posterior to 

pectoral fin according to Erhlich et ale (1976). 

Eye height, head height and pectoral angle are not 

considered to be useful measurements in this investigation. 

Stage of Development 

The observation of development characters in addition to 

morphological measurements is vital when' assessing condition at 

an early larval stage. The stage of development of the 

alimentary tract and swim bladder maybe useful for determining 

the condition of first feeding larvae. During laboratory 

enclosure experiments, Ellertsen et ale (1980) determined that 

cod larvae differentiated their swim bladder and gut at a very 

early larval stage after achieving a surplus of energy before 

yolk exhaustion. They also determined that cod larvae ~ 5.0 mm 

(unpreserved) without a differentiated swim bladder and gut would 

be in a critical starving condition. The following staging 

systems, larval life stage (Column 78) and yolksac stage (item 

79) used in this study incorporate easily recognizable characters 

described by Ellertsen et al. (1980). 
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Column 78 (Larval Life Stage) 

Jaw and eyes undeveloped = 1 

Jaw and eyes developed = 2 

Jaw and eyes fun c t ion a 1 , 

Swim bladder and alimen-

tary tract differentiated = 3 

Jaw and eyes functional, 

Swim bladder and alimen-

tary tract undifferentiated = 4 

Jaw and eyes fun c t ion a 1 , 

Swim bladder evident, alimen

tary tract undifferentiated = 5 

Jaw and eyes functional, 

Swim bladder not present, 

Alimentary tract undif-

ferentiated (emaciated) - 6 
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Column 79 (Yolksac Stage) 

Yolksac present = a 

Yolksac partially present = 1 

Yolksac absent = 2 

Prey Identification, Measurement and Coding Details 

Removal and identification of prey remains from the larval 

gut is the most labor intensive part of gut processing. The 

position of prey in the digestive tract must also be noted, but 

the majority of identifiable prey in gadids will be found in the 

fore and mid-gut. The prey remains are carefully teased from the 

gut with mounted insect pins and care is taken to remove them 

intact. Once the prey remains have been extracted from the gut, 

they are identified to the lowest taxonomic level possible, 

assigned a life stage code, sexed, and then length and width of 

whole organisms are measured to the nearest lOath mm. The length 

of adult or copepodite stages of copepods ;s assessed by 

measuring the entire cephalosome, but for the nauplii, only the 

cephalothoraxic shield is measured. Other prey such as dino

flagellates, pteropods, or lamellibranch larvae are measured at 

their longest and widest dimensions. Prey remains that appear 

highly digested or considered fragments are not measured. Prey 

width is generally considered the most informative measurement 
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for identifying prey selection patterns by larval fish. Evidence 

for this is based on the fact that copepods frequently found in 

the stomachs of larval fishes are too large to be ingested if 

length were the critical factor (Hunter, 1981). When estimating 

biomass of ingested prey, Pearre (1980) found width to be the 

best single predictor of copepod wet weight as well. 

One of the most painstaking aspects of larval gut processing 

is in the manipulation and identification of prey remains. 

Routine identification of adult copepods, copepodites, ~nauplii, 

eggs and other prey is normally performed under the Wild 

dissecting microscope at 25 to 50X. A Zeiss compound microscope 

is often used to identify the following items: highly digested 

nauplii, prey remains from yolksac larvae, zooplankton fragments, 

and in viewing the fifth leg of copepods which is important for 

specific identification. Because large numbers of prey items are 

often found in the guts, our procedure is to spend no more than 

five minutes identifying any particular organism. A skilled 

technician should easily be able to categorize prey remains 

within this time period at 90-95% accuracy using the plankton 

data base code listing in Appendix 2. Varying with time of 

capture and larval size, approximately 60-75% of prey remains 

examined during thi~ investigation are identified to a genus

species level. In cases where large numbers of particular prey 

are encountered, for instance, invertebrate eggs, a mean 

measurement for the first 20 is estimated and used for the 

remainder. During this study it has not been unusual for large 

cod and haddock larvae (>10 mm) to contain up to 70 prey items, 
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and some individuals exceeded 100 prey items. Difficulties are 

often encountered when attempting to assess the degree of 

digestion of prey remains. If the gut contents consist of mainly 

fragments and translucent exoskeletons, they are normally 

evaluated as highly digested. Because of the rapid digestive 

processes in larval fish, the majority of prey remains tend to be 

categorized moderately or highly digested. Certain diatoms, 

dinoflagellates, lamellibranch larvae and tintinnids may be found 

in an undigested state throughout the alimentary tract (Refer to 

Figure 5; Fossum, 1983, when assessing the state of digestion of 

cop e pod san dot her prey rem a ins) • The f 0 1 low i n g prey c r i t e ria 

are recorded on the gut content data record. 

Columns 80-81 

Columns 81-84 

Columns 85-87 

( Prey n u m b e r ) 

(Prey code) 

1 through 99 

Refer to MARMAP 

taxomonic data base 

code list in Appen

d i x 1 

(Prey life stage) Refer to MARMAP life 

stage code list in 

Appendix 2 
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Column 88 ( Prey sex) Male = 1 

Female = 2 

Immature = 3 

Ovigerous Female = 4 

Column 89 ( Prey con d it; 0 n ) Intact Specimen = 0 

Fragment(s) = 1 

Only one measurement 

possible = 2 

Columns 90-93 ( Prey 1 eng t h ) Nea rest 1/1 Oath mm 

Columns 94-97 (Prey width) Nearest 1/100th mm 

FIGURE Us DEGREE OF DIGESTION(FOSSUM,1983) 

CA) 

(C) 

Rate of digestion: UD) undig-=sted, D) digested. A) Cope:xxi nauplii, 

B) Bivalve larvae and C) Polychaet larvae. 

, 
\ 



Item 

Cruise Code 

MOCNESS Haul No. 

MOCNESS Net No. 

Date of Haul 

Nef Opening Time 

Haul Latitude 

Hau 1 Long i tude 

Gear Type 

-12-

Figure 6. Gut Content Data Record Instructions 

Columns 

1-3 

4-6 

7 ,8 

9-14 

15-18 

19-22 

23-2£ 

27 

Specifics 

(Coding Details) 

Assigned cruise number 

From MOCNESS Data Sheet (Log) 

Nets 1-9 

(EST) from MOCNESS Data Sheet 

Nearest whole minute (MOCNESS Data 

Sheet) 

Nearest whole minute from beginning of 

tow (MOCNESS Data Sheet) 

Nearest whole minute from beginning of 

tow 

MOCNESS 

1 me t e r 

10 meter 

Code No. 

5 

6 



Figure 6. Continued 

Item 

Net Mesh Type 

La rva 1 Spec i es 

Code No. 

Larval Specimen 

Larval Weight 

Larval Length 

Larval Skull Width 

Larval Maxillary 

Length 

Larva 1 Eye He; g ht 

Larval Head Height 

Columns 

28 

29-37 

38-41 

42-47 

48-50 

51- 53 

54- 56 

57 - 59 

60-62 
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Specifics 

(Coding Details) 

Mesh 

.333 mm 

3.0 mm 

Code No. 

1 

2 

MARMAP Coding 

1-15 within individual nets 

Nearest 1/100th mg 

Standard length nearest 1/100th mm 

Nearest 1/100th mm 

Nearest 1/100th mm 

Nearest 1/100th mm 

Nearest 1/100th mm 
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Figure 6. Continued 

Item Columns 

Larval Body Height 63 - 65 

Predator Pectoral Angle 

Larval Condition 69 

Larval Parasitism 70 

Specifics 

(Coding Details) 

N ear est 1 / 1 0 0 t h mm 

66-68Nearest whole degree 

Good intact specimen = 0 

Damaged measurements 

missing = 1 

Internal Parasites 

1 = Bothriocephalus scorpi; 

2 = Scolex pleuronectis 

3 = Unidentified 

4 = 1 & 2 

5 = 1 & 3 

6 = 2 & 3 

7 = 1 , 2 & 3 

8 = Caligulus 

9 = Unidentified 



Figure 6. Continued 

Item 

Larval Gut Contents 

Prey Position 

Degree of Prey 

Digestton 

i n Gut 
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Columns 

71 

72 

75 

Specifics 

(Coding Details) 

Gut empty = 0 

Prey rem a ins ide n t i f i 

able = 1 

Prey remains unidentifiable = 2 

Prey remains both identifiable and 

unidentifiable = 3 

Gut hot examined = 4 

Anterior gut = 

Mid-gut = 

Hind gut = 

1 & 2 = 

1 & 3 = 

2 & 3 = 

1 , 2 , 3 = 

Slightly = 1 

Moderately = 2 

Highly = 3 

1 

2 

3 

4 

5 

6 

7 
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Figure 6. Continued 

Item Columns 

Larva 1 Life Stag e 78 

Yolksac Stage 79 

Prey Nu mb e r 80-81 

Jaw 

Jaw 

Jaw 

and 

Jaw 

and 

4 

Specifics 

(Coding Details) 

and eyes undeveloped 

and eyes developed = 

and eyes functional, 

= 1 

2 

swim bladder 

al imentary tract differentiated = 

and eyes functional, swim bladder 

alimentary tract undifferentiated 

Jaw and eyes functional, swim bladder 

evident, al imentary tract 

undifferentiated = 5 

3 

= 

Jaw and eyes functional, swim bladder 

hot evident, alimentary undifferentiated 

(ematiated) = 6 

Yolksac present = 0 

Yolksac partially present = 1 

Yolksac absent = 2 

Assign number to individual prey items 
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Figure 6. Continued 

Item Columns Specifics 

(Coding Details) 

Prey Code 81-84 MARMAP code 1 is t 

Prey L i f eSt age 85-87 MARMAP code list 

Prey Sex 88 MARMAP coding 

Male = 1 

Female = 2 

Immature = 
...., 
.j 

Ovigerous Female = 4 

Prey Con d i t ion 89 Intact Specimen = 0 

Fragment(s) = 1 

Only one measurement 

possible = 2 

Prey Len g t h 90-93 Nearest III OOth mm 

Prey vlidth 94-97 Nearest 11100th mm 
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COMMENTS 

The identification of larval prey selection patterns, prey 

size, feeding rates an~ the evaluation of larval condition are 

the primary objectives of the stomach analyses component of this 

investigation. The utilization of MOCNESS sampling systems in a 

24 hour time series mode has enabled us to characterize larval 

migration patterns and feeding activity~ in addition to the 

location o~ cod and haddock larvae and their prey at discrete 

vertical depths. Examination of stomach contents from these two 

co-occurring larvae may also provide some important insights into 

the possibility of interspecific competition for food resources, 

or the partitioning of resources by early larvae as suggested by 

Kane (1984)'. 

An important measurement in fisheries ecosystem studies is 

the general health or IIcondition ll of fish eggs and larvae (Lasker 

and Sherman, 1981). Although starvation of marine fish larvae 

may be 0 n e 0 f the m a j 0 rca use s 0 f 1 a r val f ish m 0 r tal i t y, the 

resultant condition of the starving 'larva may increase its 

vulnerability to predation. The mortality rates of embryonic 

marine fishes are often very high indicating high rates of 

predation (Hunter, 1984). Measurement of morphological 

characteristics can provide important estimations of larval 

condition or health in addition to identification of size classes 

9-nd feeding modes. Studies by Hunter (1981), Theilacker (1978), 

Ehrlich et ale (1976), Arthur (1976), and O'Connell (1976) have 
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shown that morphological measurements, in addition to 

histological and biochemical criteria, can provide an accurate 

evaluation of larval condition. Although histological and 

biochemical methods have proved to be useful in assessing larval 

condition, morphological measurements take much less time, 

require no special preservation techniques and are more suited to 

gut studies of this type. Blaxter (1971), 0' Connell (1976), 

E h r 1 i c h (1 9 7 6 ) and The i 1 a c k e r (1 9 7 8 ) f 0 u n d body d e p tho r h e i g h t 

to be the most consistent indicator of starvation in larval 

herring, plaice, anchovy and jack mackerel. Ellersten et ale 

(1980) recommend a system based on evaluation of morphological 

development characters such as differentiation of the gut and 

swim bladder development, as well as routine morpholoyical 

measurements when assessing larval cod condition. This system ;s 

more useful for assessing the condition and physiological state 

of yolk sac and early first feeding larvae. In evaluating the 

condition of larval herring, Hempel and Blaxter (1963) point out 

that larval condition may be the result of physiological state or 

nutritional condition. They noted a decrease in larval 

II con d i t ion II aft err e s 0 r p t ion 0 f the y 0 1 k f 0 1 1 owed by inc rea s e sin 

"condition" with length in herring. Changes in weight/length 

relationships as a result of allometric growth must be considered 

w hen e val u a tin g 1 a r val con d i t ion e s p e cia 1 1 y w hen eOn c 0 u n t e r i n g 

larvae of different lengths in the same sample. 

Research by Buckley (1979, 1980, 1984) has indicated that 

RNA/DNA ratios are reliable indications of larval condition and 

growth for a vari~ty of larval fishes including haddock and 
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cod. In conclusion, evalu,ation of the condition of wild marine 

fish larvae involves the consideration of a number of 

variables: stage of development, physiological state, capture 

damage on stress and fixation shrinkage. When evaluating the 

condition of wild larval cod and haddock, this study utilizes 

routine morphological measurements, a larval life staging sistem 

and biochemical analysis for RNA/DNA ratios. Reseachers must 

seriously consider all parameters before attributing ,poor larval 

condition to nutrition on any other variable. Because starvation 

of any significance will probably occur in patches, O'Connell 

(1980) concludes that a stereomicroscope scan of the total 

aggregation of larvae from each tow should suffice for the 

identification and enumeration of such patches, with histological 

processing reserved for selected verification. 

Shrinkage 

Factors such as pre- and post-fixation shrinkage and capture 

damage or stress make estimation of sea-caught larval length 

difficult. Hay (1981, 1982) estimated a shrinkage rate of up to 

20% when laboratory reared herring larvae were subjected to a 

simulated capture process, and up to 30% shrinkage when fixation 

of herring larvae was delayed. Hay (1982) concluded that tows 

should be short in duration and larvae must be fixed immediately 

after capture in order to minimize shrinkage. 
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Although the MOGNESS system provides a wide spectrum of 

sampling capabilities, the multiple net system produces 

considerable variability in net residence time resulting in 

varying degrees of shrinkage and damage to fish larvae. This 

complicates the already difficult task of estimating larval 

length and condition, because the highest levels of shrinkage are 

thought to occur shortly after death in the net. Theilacker 

(1980) found shrinkage rates of up to 19% for <6 mm S.l. northern 

anchovy larvae occurred after a 5-10 minute net-treatment period, 

and only 2% shrinkage occurred for 18-22 mm Sl larvae treated 

similarly. Although measureable shrinkage decreases for older, 

larger larvae it appears nearly constant for larvae from 12-22 

mm, and is probably related to the degree of ossification 

(Theilacker, 1980). This investigation uses Theilacker's 

shrinkage model for 20 min net hauls and an additional 3% 

shrinkage is added for formaldehyde fixation when estimating live 

larval length from MOGNESS samples. 

God and haddock larvae like most pelagic marine fish larvae 

are particulate planktivores, specializing in the naupliar 

through adult stages of copepods (Hunter, 1981). Although most 

prey remains examined to data have been dominated by the various 

life stages of copepods, a wide variety of other planktors have 

also been encountered including: dinoflagellates, centric 

diatoms, tintinnids, lamellibranch larvae, cypris larvae, 

euphausid calyptopes and pteropods. It is often very difficult 

to accurately identify all the prey remains from larval fish 

stomachs because of rapid digestion processes. Recent 
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investigations have shown that the cod larval digestive rate is 

very fast; about 30 minutes for complete digestion of a nauplius 

even at low temperatures (Ellertsen et al., 1981). Often prey 

remains may be highly digested, resembling nothing more than 

translucent exoskeletons with important taxonomic characteristics 

absent. In this case most prey remains can be identified to 

either the family or order level only. Depending on larval size 

and time of capture, up to 60-75% of the prey remains are 

identified to a genus-species level; only rarely are 100% of the 

prey remains identifiable to this level. Some taxonomists argue 

that prey identification to species and sex is necessary in order 

to recognize distinct life histories or ecological differences 

between sex which might imply differential exposure to 

predation. However, in the last ten years, those studies that 

have provided the greatest insights into the trophic ecology of 

fish have been those that identified prey at only the higher 

taxonomic levels, such as order or family, and that included data 

on prey size (Bowen, 1984). 

In summary this investigation is attempting to describe the 

early life history strategies of larval cod and haddock from 

Georges Bank. By examining stomach contents and evaluating 

larval condition, we hope to gain a greater understanding of the 

processes which may control larval mortality and survivorship. 

The laboratory techniques which have been found useful for 

evaluating larval condition and for analyzing stomach contents of 

larval cod and haddock are described here in detail. 
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PLANI,TON TAXONOHIC DATA EASE 
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PLANKTON TAXONGMIC JATA BASE 

TAXNAM 
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CL YTEMNE'3TRA 
CL.YTEMNESTRA 
COELENTERATA 
COCCOLITHACEAE 
COELENT~RAT.,; 

cor'JCHOA::: I DAE 
CON. BISPINDSA 
CON. ELEGANS 

CQr.iCHOEC IA 
CON. TERET Ily'AL I V 
COPEPODA 
COP.MIRABILIS 
COP. GUADRATA 
COP ILIA 
COPILIA 
COR. CRIOPHILUM 
COROPHIIDAE 
CORYCAEIDAE 
COF!. DANAE 
COR. ELOr·1GATUS 
COR. FLACCUS 
COR. GIESB~~~CHTI 
COR. LAUTUS 
COFiYCAEiJS 
COR. SPECIOSUS 

PLKT~ 

200 
229 
230 

1805 
2205 
4085 

187 
799 

2206 
2100 

600 
91.34 
9098 

157 
4064 
4044 

30~ 

310 
351 
3 1:)6 

800S 
8006 

145 
4000 
4111 
4139 
8007 
9042 
2350 
3603 
3610 
3608 
3604 
3605 
3609 

100 
4154-
4150 
4076 
41 ~·5 
9004 
4407 
4045 

163 
4034 
409~ 

410:-
404~ 

,~ 106 
4023 
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PLANhTON TAXONOMIC D~TA EASE 

CORYCAEUS SPP. 
CORYCAEUS VENUSTUS 
CORYCE.LLA eMF.INATA 
CORYCELLA ROSTRATA 
:::iJRYCELLA SP . 
;:C:SC I NCD I SO: US C[tr~C I 1\";r~US 
COSCINOr!5(~S SPP. 
CRANGONIDAE 
CRANGON SEPTEMSPINOSA 
CRANGON SP. 
CRAt~G;Gr~ sPP. 
CRANGON VULGARIS 
CRESEl S SP. 
C::E~;EI S sPP. 
CRESETS V:RG~LA CONICA 

c y' ~.t.; J r H ," T A 
CyCLOPE~<~ L'J~~':;: 1 CCF::-J} S 

C·yC:L.:JPDID SF'. 

CyCLOPS SF'. 
CYCLOPS S;P. 

:ACTYL I [;~:t:... t:iJ ;-;:=:D I -;-ER~ ~l ,:EUS 
~ACTYLIOSJ~EN SPP. 
G~IRELLA L~T~5S~MA 

DIACRIA TRI5~INOSA 
DIAP10~U~ MINUTUS 
DIAPTOMUS PIGHAEUS 
DIAPTDMUS St='·P. 
[:'!ASTYLIS SCUL..PTA 
DIATOM 
DIATOM I CENTi;rc 
D I A 101"1 , F' t:.j";~~'; TE 
=> I (HELD? Ar~:' .. \~_l'S LEP Toe ERUS 
DINOCAFDIUM SFP. 
:.' I NOt='L;:'G~LL;, T A 

:. I f'~~l? H y SIS 1"~: I t=. CIS 
=- ~F'ri\'ES [\:C~-':"R 

::: = ='LC~':::;'L: S 
~"13 Ir{TE~ ~ ~ -;- ~~ [\ 
~ITVLU~ ;~:C~T~ELLII 

CORYC~EUS 177 
COR. VENuSTUS 4047 
COR. CAF:ll\~rU.TA ~G.18 

COR. ROST~ATA 4093 
CORYCELLA ~079 

COS. CONe = !,]tJUS S'l (;8 
eDse I r·JOD I SCUS S:003 
CRANGON!DA~ 567 
CRA.SEPTEMSPINO 556 

CF:ANGON 
eRA. \.-'ULr;hR IS 
CRESEIS 
CRESEIS 
C F: E. 'v' IF::;: U ~ A CON I 
CRUSTp..CEA 
CTE. \.)AtJUS 

cur .... L~cEA 
C y' Ar~DF' H\"-; A 
C 'y'C. LOr~::;: I C OFU~ I S 

C"y'CLOi='OID 
. C'y:CLCPDID 

CYCLOPS 
C'y'CLOF'S 
C "'t"1A TO S : R A 
CYST1SCJ~A 

572 

553 
":l ~ , 
~.:.b 

317 
307 

19()O 

4175 
2700 
1700 
9C52 

193 

~O~9 

130 
4060 
L026 
'7'047 

DAC.ANTARCT!CUS 9005 

~ACTYLIOSOLEN 9046 
L:A 1. LAT ~ ~~ I i--;A 4 =:0 

~A!RELLA 458 

D! A. f1 I tJUTUS 
DIA.F'IG;-;p-EUS 
r· I AFTOr1US 
D I A. SCIJ~:: TA 

115 
127 
136 

l7Dl 
DIATOM 9129 
DIA.CENT;IC 9131 
D I ;,. F' EN r<.; T E .:;. 1 30 
Ole. LEPTOC~RUS 557 
DINOCARDIUM 1301 
DINOFLAG~LLATA 9114 
DIN. NCRV~GICA 9123 
D I i~Cr HY~ IS c;'03b 
DIN.TRIPOS 9122 
DIP.DISP~R :SC4 
DIFLO?S~~IS 9138 
D!SIN~EGSA7ED 1 
DIT. E~!G~T~ELLI 9068 



()
 

• 
."

 , 
'I 

"'
.~

 
-'

"
 

'\
' 

;'
 
~.
,"
. 

('
J
 ,
''
''
 ,)

b1
> 

~ 
...

 ~'
/'

i.
 :n

"h
" 

01
., 
i
.
 

il·
'\~

~"H
,,.

,,,
,, 

...
.. ,

·.~
I\I

I,,
,!,

,,a
~~J

I'"
t'.

,1'
 ~
"j

. 
~.t

rI.
,',

"~I
'~ 

~H
'4
' 

~ .
..

.
••

 t 
~'

'i
-~

t.
.t

~I
I,

~,
t>

\I
I'

'~
~'

''
'I

 ....
.. ;
t<

f'
~~

-i
>f

'1
IJ

r 
'/!

;.I
<'

,ll
o.

 

"~
 ...

 ~'"
 ..

.
.
 t~ •

• 
_

.
 
'lj

"'-
-*I

~J"
'''

''f
~''

'I·
·''

'''
''7

':'
''~

 ••
 ~~'

'''
'_l

·''
~''

'''
'''

'"'
'''

'.1
II 

·~
".
·4
4f
!~
~"
".
~t
I4
_"
 ..

..
..

..
 ~I

'*"
Jlt

tW"
' •

•
 'I

' 
. 

oo
I;

"'
;',

..,
Ij

oI
l't

11
1>

f .
. _,

jiI 
.. 1

~"'
'''

'''
''.

_'l
l'.

h~ 
I'

 ,
,..

.. 
,t

' 
.•

 
,·

 ..
. ·

 .
.
 "
' .

..
..

 ·\
 ..

. t
\l

,>
N

J
,<

>
."

-.
, 

... 
u·

,, 
1,t

'''
~'~

'''
I''

'''
'f'

' 
, ...

 ,hl
\,L

"~I
 ...

...
.. 
,~.

o:)
._<

ft~
b) 

..
..

..
..

. A
t .

. I
l"

" 
"',

.-,
.~ .

...
 ~
 .... I

;,"
"'

p,
,,"

" .
. '
.,

.,
..

.,
,~

~ .
..

 ,;i
..

 
~\

II
II

i~
~.

, 
•.

••
 /

4
' 

.. ~
,'

I.
W#

 ... I
\I~ 

..
..

 t~
~l

of
V'

~~
'~

~~
~~

I,
..

..
,.

".
.J

t.
ol

t~
~,

.I
 • .
..

..
,.

~'
~.

 

()
 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 

1
'1

1
'1

1
1
11

11
 
P

II
T

I 
P

ln
l 

P
I 

II
I 

II
I 

If
l 

II
I 

II"
! 

II
) 

11
"/ 

11"
1 

P
I 

Iq
 
II

I 
1'

11
11

 
IT

I 
tr

ll
J
l 

P
I 

fT
'l 

jr
t 

11
1 

IT
I 

P
I 

II
I 

II
I 

f1
1 

P
'I 

11
1 

1:
1 

11
1 

11"
1 

In
 

(1
11

11
 

(~
 

,-:
 

C
· 

c. 
C

 
(~

 
c:

 c
 

c:
 (

-: 
(.:=

 
C

 
C

 
C

 
c::

 
::::' 

c:
 r

:~
 

(.:
 C

 
C

 
C

· 
C

 
:: 

r:::"
 t

''::
 

.-::
~ 

C
 

(~
~ 

... 
' 

. 
. .

 
" 

(-:
-' 

C
 

,.
-~

:=
 

C,
:' 

:'
 
c 

,= 
C

 
:1

1 
:.

1
I:

1
! 

'"
 

"1
 

'1
.I

·r
!
·l

I
 
"
)
 

'(
1

 
'n

 "
.
I
'r

)
'1

)
 

Y
 

:.;
 

'.::1
 

C
J 

(
)
 

(-
, 

('
.I

 
(
)
 
(
)
 
(
)
 
n 

n 
n 

C
) 

r:')
 r

.)
 

('
, 

r. 
I
n

n
 n

 
(
J
 

/.
) 

n 
()

 n
 

c:
t 

n 
..

/ 
-

.
/
 

.1
1 

:l
' 

::1
.1 

:0
 
:r.

 :
r: 

:[
 :

r 
~.

[ 
:r:

 I
 

;.:T
) 

:J
J 

I
)
 

:.r:
 :

1.:
 

T
 

I 
J.

: 
T

. 
:1

. 
~r.

 
:r:

 T
 

:l
: 

x:
 .

r: 
~r

 
J.

 
).

 
't:

 .. 
J'"

 
:, .

.. 
1>

 
.,.

 
1"

 
])

. 
J;>

o 
];

. 
-
, 

-
"
1

 
U

 
(
I
 
r:)

 C
I 

.1
' 

T
· 

J
' 

'1)
 

'j>
-

J)
 

J.
 

C
) 

LJ
 

'.1
) 

1
-
' 

1
--

' 
H

',
,'

 
J) 

'J
. 

'j
, 

]
.
 

1-
'" 

J 
.. 

1" 
'1

· 
'1>

 
'n

 
_.

 
,,_

. 
I"

 ,
-

'"
 

r-
1'

-
r-

, ...
 ,

_. 
P

I 
r:1

 
P

I 
I~

 
/
"
 

;
:
 

,~
: 

(~
: 

,= 
r--:

:-
( 

.. 
_ 

~ 
:.1

. 
:r

 I
T

I 
71

 
:::1

'1 
:T

J 
7

1
1

"1
1

'1
 I

Ij
 P

I 
'"

 
fl

l/
"
 

p
ll
r
: 

I'l
l 
"
i
r
l
 

J"
 

J>
 

'.1
' 

j
.
 

J:
. 

·r,
,]';

o..
 

J;
. 

·to
.-

.. 
.~

 
C_

' 
' . .

./ 
P

I 
If

! 
If

) 
If

) 
f(

j 
f(

J 
In

 
(f

J 
In

 
7.

. 
;'

 
I'"

 
II

I 
(T

I 
(T

I 
(l

l 
-·1

 
--

I 
·1

 
-
I 

_
.j

 
-I

 
_

.j
 
~.

j 
-
-
j 

_
.j

 
U

 
...

. 
Z

,:
:'

 
L;

" 
;
:
 

'Z
. 

;:
 

z 
;..

: 
z 

U
 

r 
, 

I.
' 

rf
! 

11
1 

H
 

H
 

.·
·f

 
H

 
H

 
,.

~ 
H

 
...

...
 

H
 

r-
r-

,-
' 

r-
(_

. 
H

 
J)

 
J .

. 
J.

 
);

. 
) ..

.. 
J.

 
J.

 
J .

. 
] 

• 
.l>

 
))

 
C

 
(:

 
"='

 (
:, 

(:.. 
c 

C
 

C
 

H
 

/1
 

J
j 

.'
1

 
::.!

 :
i 

j>
 
)
. 

J>
 

],
 

J>
 

J)
 

).-
J.

 
J>

 
].

 r
-

r-
r-

r'
 

I
, 

(j
J
 

U
J 

II
) 

II
) 

If)
 

r.n
 

U
) 

(1
1 

t::
1 

] 
p 

j..
. 

j)o
 

H
 

~..
.. 
~
 

1>
 

""
, 

j:
. 

J.
 

J>
 

J"
 

J>
 

--
I 

l1
' 

U
 J 

-,
 J 

;;
-

;
"
~
;
7
 

'2
 

I
J
 
-~

 
lf

J 
~-

:-
:r

 
IT

I'
i]

>
 

If
) 

_.
 

If
! 

rT}
 C

' 
~
I
I
]
 

C
 

U
 

l'
 

) 
•
.
 I

 
IlJ

 
C

 
(::

. 
n

l 
,
I
 

;T.
1 

1'
1 

1>
 

:J
J 

,":
 

'(
1

 
J.

 
II

 
If

l 
-)

1 
~T

 
1;:

1 
/.

 
-0

 
t;

,:
,I

1
 

/1
 I

 
. ~

 
r I

 
il
l 

( 
. 

-·1
 

r-
.. ~ 

'1
] 

U
 

: ~
 

P
Il

'I
 
'n

 :
.J 

H
 

i 
I 

U
 

Ii
 I 

,. 
1 

rJJ
 

"
I 

<
 

)
1

/
',

 
'11

 
J
i 

;I
I 

],
. 

:J:
. 

P
I 

:J_
 

H
 

C
:U

 
J>

 
-~

 
-0

 
U

j 
L'

.' 
-
1

:
t
·
 

:1
) 

P
I 

t:'
1 

~T.
I 

'"
' 

:-{
 

I
-
!
 

-l
:u

 
2

. 
Ii

) 
,-4

 H
 

-I
 

,>
J 

-
I 

Il
.l

 
C

 
l>

 '
l)

 
.~

 
H

 
;;

.:
 

rr:
 

'1
J 

l>
 

J>
 

~
 

>
-l

 
UJ

 
n 

]>
 

r.:;
:t 

;0
 
~
 

,:.{
 

~-
j 

~
n
~
~
-
l
 

H
~
 

~
 

m
 
~
Z
H
 

n 
Z

 
])

. 
(f

) 
II

} 
J>

 
te

l 
Z

 
):

1 
--

i 
rT

l 
t::

;l 
J>

 
H

 
:2

: 
J)

-
J>

 
J>

 
'i)

 
l>

 
Z

 
J>

 
l>

 
IT

) 
rJ

J 
--

y
 

1
'-

(f
) '-o
f 

UJ
 

~
 

r.n
 

:<:
 :

7.'
 

T
 

1
· 

/I
) 

J
' 

11
 i 

':
) 

U
 

:1
 I

 
":

;J
 
(
:
 

I"
~ 

H
 

If'
I 

--
I 

);
..

 
;-

::
 

U
) 

J>
 

J)
. 

....
 1

 

rJ
 

flJ
 

r:J 
':

0
 

, ..
. 

l:1
 

1- (
',

 

C
 

(J
) 

U
I 

-:
: 

.~
 

II
I 

IJ
 

lJ
 
r
~
 

IJ
 

,_
. 

~
l
J
 

" 
:'

 ,
 ~:I 

]>
 

':n
 

']
~ 

::
: 

((
I 

c:'
 (

', 
G

) 
fJ

) 
Z

.I
.J

>
C

 
J>

 
C

 
-l

 I
f)

 
-
\U

lC
 

C
 

to
 

UJ
 

J:
. 

)
~
 

:r ...
 I

n
 

-·1
 

_
.j

 
-·1

 
,..

 
III

 
J.

 
-
r
 

~
-
,
.
.
 

J
'_

 
&

_
 

C
 

-I
 

]>
 

H
 

-
1

0
 

C
C

 
(f

J 
(f

J 

o 
'0

 
o 

o 

p.
, 

[q
 1

1'1
 

rrt
 P

 I 
II

I 
fl

l 
rn

 f
Tl

 
I f

I 
'-

I
t
,
)
 

r::
 c

 
;n

 
'.1

1 
0 

::
~.

 
t::

I 
n 

n 
n 

0 
()

 
];-

J;>
-

-<
 H

 
. r

J 
P 

I 
C

l 
:r:

 I
~
 

:.r:
 1

-
,_

 .. 
C

 
P1

 
··1

 
n 

.J
'I

 
:U

 
-
j 

1
-4

 
H

 
"-i

 H
 

H
 

C
'l 

-I
 I

 
T

e
l 

~_
I 

P
I 

Z
 

'2
 

Z
 

C
I 

0 
J-

....
.. 

:;'
1 

-·1
 

,-:.
'. 

_.
/ 

):.
-

C
J 

C
J 

]>
 
r-

1
-

'T
I 

t., 
C

J 
:.r

 ,
_, 

» 
~
 

U
 

::r
J 

C
 

H
 

~
 

r'l
 '

[
I
 

CJ
 

II
I 

...
. j 

I::
J 

11
1 

» 
~:

 
t
)
 

H
 

C
 

1.f
J 

Z
 

('1
 

~I
J 

I T
1 

::0
 
n 

] ..
 

r 
U

J 
H

 
,
-

,1
 

>
-l

 
J..

.. 
:{

 T
 

In
 r

r1
 

C
 

rT
l 

(-:-
. 

),
 

LJ
 
r-

)... 
3 

IJ
 

(I
J 

ri'.
l 

:TJ
 (

jJ
 
--

I'
 

D
 

-
i 

C
 

LJ
 

I-
J
 

--<
 

.... 
, 

tT.
1 

J>
 

UJ
 

' 
U

l 
iT 

I 
-I

 U
J 

0 
1-

" 
1.

1 
(n

 I
 

t::
1 

))
. 

u)
 

"U
 

I:i:
J 

:D
 

'1
J 

;r:1
 

lJ
 

::
::

0
0

' 
IJ

 
IJ

 
I'l

l 
,,

(I
 

):>
-

O
-
i
 

I
I
 

-1
 

J;r
. 

H
 

r- 3
. 

:p
 

If
 1

 P
I 

P
I 

rn
 I

TI
 

rr
I 

C
 

c:
 c

.: 
c::

 c
 

c:
 

)
J
 

;U
 

;1
) 

'0
 

1:
1 

i
]
 

fT
I 

II
I 

fT
I 

IT
I 

e
c
c
e
 

'n
 I

J
 

'1
) 

'U
 

I 
T

 
1·

 »
 .

... j 
H

 
:3'

 :
:r 

'-1
 

'1>


it
 I

 ~
j 

'1'
1 

Z
 

Z
 

H
 

]:>
 

P
'I 

C
 

:J
.I 

/ r
l 
I
I
 
-i

 U
) 

Z
 

n 
Z

 
U'

J 
n 

::u
 H

 
rT

I 
" 

C
 

r:: 
Iq

 H
 

:;:
 

,,
' 

Z
 

;n
 

:1'1
 -

-I
 
r-

:J
] 

]:
" 

]~
 
I
I
 

H
 

-:
~ 

..
. -

, 
J>

-
]>

 
]>

-

IT
I 

fT
) 

I'
l 

rr
l 

IT
I 

IT
) 

IT
) 

IT
I 

rq
 

fT
I 

I'l
l 

P
l 

rr
J 

1"1
1 

fT
] 

fT
l 

rr
I 

n'
l 

rn
 I

TI
 

III
 

III
 

IT
I 

fT
I 

P1
 

rq
 r

rl 
fl1

 
rq

 
rn

 
rn

 r
r1

 
P

l 
Pl

 
f11

 
11

1 
If

! 
fT

l 
IT

I 
rn

 f
11

 
rT

1 
d 

C
I 

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
~
~
0
3
0
n
o
o
o
O
 

-U
 

'1
) 

IJ
 

-U
 

~:
-

):
: 

tJ
 
n 

()
 0

 
n 

n 
(
J
 
n 

()
 n

 
0 

()
 
()

 
C

J 
0 

n 
0 

()
 
n 

n 
n 

()
 (

) 
()

 (
) 

()
 J

:;. 
» 

-<
 H

 
\:1

 
I rt

 
0 

T
 

I 
:r

 r
-

,-' 
:r.:

 
;J

] 
T

 
T"

 
:C

:C
' 

:r,.
 

]
:»

>
-
. 

J)
 

r: 
. 

o
· 

T
l'
 

H
 

H
 

H
 

H
 

1-
1 

Z
 

J>
 

(f
) 

II
 I 

1:
' 

.-1
 

~
~
:
.
 

C
I 

._
/ 

J>
-

J:
. 

I r
l 

)>


:r,.
 

/ 
T

»
 

t'l
l 

]~
 

(J
 

I 
r.n

 .
..... 

:n
 

-:r
 l:

i:l
 

J;,
 

--
i 

])
 

];
. 

1.
1 

Z
 

3 
:::

~ 
T

 
]:>

 
JJ

 
t-.

J 
r-

r 
3

: 
.J

. 
fT

i 
()

 
J>

' 
J>

 ;
-

r;
) 

~)
 

rn
 T

 
r 

H
 

--
I 

Z
 

Z
 

:2
: 

0 
0 

.]
) 

fl'
l 
':

 
;;:

/ 
:{

 
I 

J>
 

'1
) 

:n
 C

I 
1'1

 
H

 
fT 

I 
D

 
f1

'l 
11'

1 
C

 
(
J
 

P
'I 

J,
. 

P
I 

()
 

H
 

D
 

:I,
. 

J>
 

C
 

U
 

r-
;.l

J 
-I

 
-·1

 
J>

 
J:>

 
H

 
;n

 _
.j 

])
 

.--1
 

:::
0 

C
I 

C
J 

J:
. 

f-
i

o 
3

: 
I'J1

 
fT

I 
I q

 
Z

 
3

: 
....

.. 
I'l

l 
U

) 
u

) 
_

./
 
-I

 Z
 

--
I 

-I
 t

d
 
;0

 t
:1

 
:::[1

 t
;:,1

 
C

 
t.1

 
t::

l 
Z

 
Z

 
C

J 
Z.

 
D

 
J)

 
-'1

 
1-

Z
 

T
l 

I'l
l 

-< 
I 

-I
 J

... 
'-

I 
H

 
tJ

 ;
0

 
C

 
1

-1
 

J:
 H

 
'-

i 
<:

 
:.1

) 
H

 
:I

~ 
-
j 

1-
--

I 
U

I 
C

 
I·

..
j 

(f
J 

])
. 

». 
P

I 
C

 
H

 
...

. -1
 

fl
" 

._
-j 

J>
-

I·
 ...

 
C

 
C

 
;(

1
 
]~

 
z.

 1
.0 

11
1 

:1>
 

H
 

-I
 

W
 

-1
 

0 
H

 
r-

t~
J 

fl'1
 

};
. 

3
. 

1~
1 

-;.
:: 

1/
) 

J>
 

H
 

H
 

p
. 

· ..
 1 

r-
J 

r-
~8

 
H

 
:3

 
t:1

 
1>

 
;l

J 
iT

l 
p 

;:
: 

c
n

»
 

J.'
 

(J
) 

tf
l 

CJ
 

()
 

Ij
)
 

U
) 

:2: 
Z

 
t~

l 
1-

'-1
 

t:.
~ 

I 
Z

 
(-

, 
C

J 
P

I 
:.1

1 
(
J
 

-I
' 

H
 

H
 

n 
(f

) 
(
)
 

]>
 

1.:
;:1

 
]>

 
]:

-
Z

 
H

 
]:

>
 

P
 

G
) 

J>
 

()
 

7
. 

T
 

:J
~ 

C
 

C
 

-·1
 

]>
 
f-

JJ
 

:.(
1 

H
 

]
)
 

t~
:J

).
 ... 

:-
{ 

T
 

IT
I 

H
 

to:
1 
I
T

I
]
"
 

P
I 

-I
 

11
'1 

t::
;l 

P
l 

H
e

]
 

.• 
C

,-
I 

(f
) 

]>
 
H

il
i 

C
 

fT
l 

C
I 

C
;.

II
 

po
 

J>
:-

~ 
It

l 
J,

. 
Z

 
:
1

)
)
;
>

 
'2

 
J>

-
n 

U
J 

-1
 

U'
J 

c: 
_., 

n 
(1

1 
n 

'l
J 

(f
) 

'T
J 

-,
' 

C
 

]>
 

]>
 

',
) 

U'
J 

J>
 

C
 

r.n
 

C
 

C
 

I 
-
-
\»

 
J>

 
(I

) 
11'

1 
'·

4
 

(f
J 

lJ
) 

to
 

.-
i 

I 
Z

 
m

 
......

 ~
 

./.
. 

'IJ
 

fl ,
) 

rl.
.) 

II.
) 

JI~
I 

(1
.1 

/lJ
 

1
·J

,.
f'

>
 

·I
~ 

·I
~ 

./:-
. 

~l
> 

·I~
· 

.r..
 

..J
~ 

.j:
-. 

I:.
 

IIJ
 

,0
 

.r:-.
 .

/'>
 

.~
 

.,:
. 

b 
.f::

. 
[I.

,) 
(.J

 
IlJ

 
1-

-
I_

A
 

"
'4

 
(<.

1 
(o

J 
I-

'-
I"

"
 

, .
...

. 
·I~

I 
b 

j!
. 

·t:
. 

()
 
()

 
()

 
()

 
0 

0 
0 

fl
')

 
(t

J 
'..J

 
•. 
~ 

...
...

...
...

 
0 

()
 

1.
.£

 
(
)
 

1
-
' 

..
..

..
..

..
..

. 
I-

'-
, .

...
. 

1-
-'

 
(
)
 

~-"
' 

..
..

..
..

..
 

t-
A

 
1.

..£
 

...
...

. 
0 

j.
-A

 
0 

C
) 

.... '
" 

.....
.. 

0
) 

[D
 

-l=
--

11
.1 

IIJ
 

V
I 

fJ
l 

(J
I 

+,
 ,

r-
....

. 
'f

 
1

-'
 

W
 

[I
) 

0:
1 

m
 0

 
I·

A
 

0 
C.

r 
0 

(~
 

0 
,.

' 
0 

·I
~ 

.. 
J 

·1:
-. 

(I
J 

U
' 

1:-
. 

lJ
) 

t.,
) 

.... 
.,J 

•• 
~ 

""
 

(r>
. 

(,
J 

()
) 

I'
) 

P
', 

IT
J 

0 
U

I 
0

" 
(r 

...... ,
 C

r-
t(

I 
(0

 
lO

 
I'J

 
0 

......
 , 

(f
I 

, ..
.... 

0 
'-J

 
0 

-...
,J 

0 
0 

o 
U

I 
LJ

 
,0

 0
) 

LJ
 

fU
 

-0
 

0 
0

-
CD

 
0 

.... .
,J 

U
1 

flJ
 

,...
.. 

rlJ
 

U
l 

,0
 

.J:
. 

..J
) 

11
.1 

0'
" 

0"
 

..J
) 

..t:
. 

0
' 

0--
-

-0
 

-l:
.. 

()
J 

IU
 

V
I 

0 
.....

.. 
....

J 
(i

' 
'-

J 
--..

J 
(0

 
O

J 
....

. 
jl
J
 

...
.. 

w
 .p

. 
'J

 0
 

.t
~ 

0 
0 

....
.. 

1
-'

 
f\.

l 

o 

•. 
j 

J
' .,.
 

~
- J>
 

:r
 

-u
 

r )';
, 

--
I 

J .
.. ><
 >
 

:3
 

'n
 

r :"
 

-. , ]
. 

o
. -0

 
r J>

. 

-
i 

C
J .,
. ,,- --
I 

P y (J
 

" (J
 

:.J
 

I
-
t
 

I
I
 

l-
j 

~.
\.

 

.-1
 

~
 

w
 

J)
 

Ii
! 

P
I 

c' 

I W
 

0
0

 
I 



~ 
c....,; 

Ii I 
1 
i~ ,... 
~ ~ 

i 
! 6 % 

1 
t 
l' 

¥ p:;. ~ 

i ~ 

I 
~ 

i ,... 
-;'I 

i 
t::) 

; 
t 
~ -
~ 

Q 

t .-
i 0 

~ 
~ , 

6 . 
; 

a 

a 
I 
; 
~ 

0 
i .. 
~ 

i 0 

~ 
1-

0 

f 
0 

0 

0 

0 

0 

0 

0 

0 

Q 

E~RYTEMOR~ ~ISUNDO}DES 

E~RY1EM02A L~CUSTRUS 

EUR YTEr-le? A SP. 
!::URYTEt"10RA SPP. 
EUTEPPINA ACUTIFRONS 
EUTER? I N~ S?P. 
E' .. r:i-i':'I'1r\!EUS P~ATYRHUCHUS 
=:UT~E:MlSTO CG;-~F'RESS . .t.a 

E:'.!ADNE SF. 
E::'.!ADrJE SF IN 1 FERA 
E'~!A[if~E SF P. 
::\~ A!)~JE T:::~ G-=: 3T INA 
EYUVIAELLA CCM~RESSA 
~~tJ\)IAELLA S?P. 
F .;RCtEL LA SF P .. 
:= AF:~: ;:;t'~"JLA C~,;,: ~,t.; T A 
~~R~AN~L~ G~~CILIS 

FIR 0 L Ci I I.' A SF P , 
~:SH 

FLABE!_L I FERA 
FC:;:,Af'l I N I :=-C::RA 
FE:C.GIL~S'IA S;-P. 
rFITILL~F,I.!; SF . 
,?AETANUS SP .. 
GAIDIUS 1ENUISPINUS 
GALATHEII"EA 

GAMMARUS A~N~LATUS 

~ E F- ''1'' 0 N G Lf : :< J l ::=: [I E t~ S 
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G LOS SO:' t::;:: ~ A L- U S ;-1 I L i ~ E - E D ~,' ,...\ R D S I I 
.;. J r-~~,' AU LA}, ::: r ? , 

~·d.-;r~CtSCir',A I" A 
':;YRDS I GI'~A S? P. 
~ALITHALES1RIS CRONI 
~~LITHALE3TRIS SP. 
~ALOC'y'FR 1 !:l;;E 
~ALOCYPR I I>.;E 
~ALCtCYFR IS (::_C,BDSA 
HALOCYPR IS SP. 
;-:~LOCYPRJS S?P. 
~ALOPT I Ll'S LO\;~:; I CORN IS 
~;';LDPT ILl'S S2? .. 

:-.~t:.F ACT Ie LII:' SP. 
~~RFACTICOID SFP. 
~, t:::-1 I L. U:"" U :: S F P .. 

140 
134 

EU~YT~MORA 4095 
EUF( ''I'' TEi-'iDF.A 132 
EUT. ACUTIFROrJS 4160 
EUTERPINA 4163 
EUT. PLAT~RHUCHU 811 
EUT. COM?~'ESSA 848 
C:1·')A, l'JC;' [.;·-A!\l:\l I 607 
E\.lADN£ 
E\)A. SP I N I FER A 

E\,1A. TE:RG~STINA 

EXU\,J I AELLA 
F,';ROELL.'; 

FIROLOIDA 
FISH 
FLASELLIFERA 
FORAf"i I N I ~-ERA 
FR?G T L;;R I A 
FRITILLp-.F.'IA 
GAETANUS 
GA I. TENU I SF' I iJUS 
GALA THE I l::EA 

G";;'1. At~rJULATUS 
GAM. DCEANICUS 

G::ER. GU r !-J':;iJE;::::Er~S 
GLO. j'l I Lr'~~ -ED:·,'AR 
GDi~Y ;'ULAX 

G "r!NNDD r 1·j l Ut1 

G\'ROSIGM.~ 

HAL. CS.: Ohl I 
!-:ALITHALESTRIS 
~ALOC ';: ? R I DAE:: 
r,;;LOC\'FR IDAE 
HAL. GL03CSA 
HALOC\'PR IS 

t:,OB 
606 
605 
614 

9106 
9118 

190 
4022 
~021 

4136 
3305 
3500 
2207 
2900 
9038 

720 
4072 
4152 
3208 

897 

1100 
10C'2 
220 

9072 
9090 
9049 

35(\ 
9120 
4050 
4113 
36CJ7 
56C4 
3601 
3602 

HALOCYPRIS 3606 
HAL, LONGICORNIS 4170 
HALOPTILUS 4003 

HAF:FACTICCIID 
H';RF'ACTICOID 
~ c r-~ I ;:. U :..... '._.1 S 

9r,::,~ 

~051 

131 

---:::.-.---:-- ~- ---.: ~.- --.... - - - -----.- .---: ... ~- ---- -- -
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PLA~~I-\ TON TAXONOM r C C ... '\ TA EASE 

TA):NAM 

HEMIT1PHIS CRUSTULATUS 
HEMITYPHIS SPP. 
HETEROPODA 
HETERORHABDIDAE 
HETERORHMBDUS ADYSSALIS 
HETERORHAEDUS NORVEGICA 
HETERORHABDUS PAPPILLIGER 
HETERORHABDUS SPINIFROUS 
HETERORHABDUS SPP. 
HQMARUS AMERICANUS 
Y'{ALOCHAETE SPP. 
H'yDRO::OA 
H,PERIA GALEA 
HYPERIA MEDUSARUM 
H)rERIA MEDUSARUM HYSTRIX 
H'PERIA M~DUS~RUM HEDUSARUM 
Hy PER I A SP. 
rlYPERIA SPP. 
~\?ERJETTA VOSSELERI 
H't PER I IDAE 
~~PERIIDEA 
H~?ERIOIDES LONGIPES 
H\ i='EROCHt:: Sp. 
IDDTEA BALTICA 
IDOTEA METALLICA 
IDOTEA PHOSPHOREA 
INSECTA 
IN\'.'ER 7EERATE 
!SDPODA 

... }riSSA FALCATA 
L,\ ~ TO D ! N rUM S P P . 
~·.ROHN I TTA SP. 
kROHNITTA SPP. 
r-.ROHNITTA SUBTILIS 
LAG I [IOCERA ACUT IFRDNS 
~ABIDO:ERA A~STIVA 

LABIDOCERA NERII 
Lt'1BIDuCERA SP. 
LABIDCtCEr\A SPP. 
L,;MELLIBF.ANCH 
L~NCEOLA CLAUSI 
L.ANCEO~A FELINA 
L;\NC~OLA LO\'EN I 
~~NCEOLA PELAGICA 
LANCEOLA SPP. 
LARVACEA 
LAUDERIA BOREALIS 
LEPr-\S SPP. 
~EPTOCQTIS TENUIROSTRIS 
LEFTOCYLINDRUS OANICUS 
LEPTOC\LINORUS SPP. 
~ESTRl~O~US BENGALENSIS 
L[ S T~ I GO>,JUS SP. 
L I 1"1 .. "\': 1 ~A BUL I 1'10 I DES 

PL"'ThXt~AM 

HEM. CRusrULATUS 
HEMITYPHIS 
HETEROPDDA 
HETERORHABDIDAE 
HET.ABYSSALIS 
HET.NORVEGICA 
HET.PA?PILL!GER 
HET. SPINIFRDIJS 
HETER ORH~.r;DUS 
HOM.AMERICANUS 
HYALDC:-iAETE 
HYDROZOA 
HYP. GALEA 
HYP. MEDL'SARUM 
HYP.MEDUSARUMHY 
HYP. MEDU'::,;RUi'"lME 
H'liPER I A 
HYPERIA 
HYP. VDSSE"LERI 
HYPERIIDAE 
HYP ER I I [)EA 
HYP.LONGIPES 
HYPEROCHE 
IDO. BALTICA 
IDO.METALLICA 
100. PHOS?HOREA 
INSECTA 
INVERTE8RATE 
ISOPODA 
POD.FALCMTUS 
r,ATOD I N I UM 
KROHNITTA 
nROHNITTA 
KRO.SUBTILIS 
LAB. ACUTIFRONS 
LAB. AESTI\,.JA 
LAB. NERII 
LABIDOCEPA 
LABIOOCERA 
LAt-IELLI BRANCH 
L.';N. CLAUS I 
LAN. FE'_INA 
LAN. LOVENI 
LAN. PELAGICA 
L .. ~NCEOLA 
APPENDICULARIA 
LAU. BOREALIS 
LEPAS 
LEP. TENUIROSTRI 
LEP.OANICUS 
LEPTOC YL- r ~'lDRUS 
LES BENG.;LENSIS 
LESl R IG[:t-JUS 
SPI. BULIr'10IDES 

847 
846 

3300 
4030 

185 
4094 
4135 
4024 

158 
3151 
9015 
2300 

440 
445 

4501 
439 
441 
425 
457 
453 

4502 
2201 
2203 
2202 
3801 
2900 
2200 
8008 
9060 

227 
214 
1.-;1 

159 
40::5 
4109 
4025 
1302 
40~ 

402 
403 
401 

80(:9 
9110 
210~ 

\:?O~l 

9058 

... .. - .. ~ 
BOle 



-; 
~ 

't - () .. 

t 
I 6) 1 
-i 
::3 

f b 
1 

I 6 

--1 Q 

i 
! 
I 6. i .,. 

1 
1 0 

l 
~ 

i 0 

J 
~ 

! 
0 

l 
~ 

() 

, 

T ';Xt~AM 

LIMACINA HELICINA 
LIM A C r ~~ A I ~J FL A T A 
LIMACINA RETROVERSA 
LIMAClN"; SP. 
LIM,ACI~~~ SPP. 
L:~ACI~~ ~ROCHIFORMES 

L17riDDJI;!"E 
LOPH:JTrlhIX S?P. 
LUBBOChIA CO 

>oJ, • 

LL\f:BOCh.IA SGUILLIMANA 
LUCECUT IA SP. 
LUCICUTIA FL~VICORNIS 
LL~C I CUT I A S?P. 
LUC 1 CUT I 1 D,~=: 
LUCri=ER F.';\ONI 
LUCl;=t::R SF. 
,-I,-'C I '=-Eii =--F' F . 
LUCIFER T~FUS 
L \ CAE 0 F SIS t:: I :-: ,.; F' D S 1 1 
L. )'CAEC;:; I S ThEM I STCI J DES 

L ":- eME Fl!~EX 
SFP. ~~ip..C R u·: H~ 1 F, Jt~ 

:"1 A eRG C h =- I heN TUC IMD~;M 
MA:RQ;~TELLA 'CRACILIS 
MACRO:;ET~LLA 

Mt~CRUr:A 

SP. 

~i":"R::AF\ 1 Tt:S sPP. 
~~C\NJ:ERA C~~USI 

~E~AC~LAN~; LJNGICO~NIS 

~-:EGAN1':T IFH~,~~r:S ,~O~\;EG 1 CA 
nETS, J [1: ~ LOt\:G,~ 

MICROCALANUS PUSILUS 
r;IC;::::OC;'L.~N.JS SP. 
~rCROSE1EL~A tJOR\.'EGICA 
MICROSETCLLA SPP. 
i'"10LLl,,1;CA 
M8~OCUL02ESD EDWARDSII 
11 G N Cl C II L 0 L'::: S S? 
;--i:NOC L!~[i=,=:S SF P. 
r-~Jt\!DCl.'~[J::~S IE"JUR OS IRAT IS 
1'; ~, 1-~ ~ T ~ ILL 0 1 [' ~ SF' P . 
i"~'~RA, ELLA B]cor~ICA 

~\SIrJPSIS E:~~LOWI 

~~'1 S ~ S !'~ 1 A T A 
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SP I. HEL I C I t~,,; 
SF'1. I 1,1FLAT A 
SP 1. F:ETF~Oly'~FSA 
SPIRATELLA 

8011 
8':)12 
8013 
8014 

SPIRATELLA 8015 
SP 1. TPOCf-::; FGF\l"'IE 8D 16 
LITl-'D[llS:=-E 
LOFH07HRIX 
LUEBDCKIA 

32C,5 
41b2 
4122 

LUB.SGUILLIMANA 4161 
LUCECUTIA 4096 
LUC. FLAVICORNIS 4073 
LUCICUT:A 
LutICUTI1DAE 
LUC. FAXONI 
LUCIFER 
LUCIFER 
LUC. T-YPU5 
L 'y'C _ EDt..,'(';~ L1S I I 
Lye. THEt1ISTDIDE 
L 'y'C. ZAhBO';N:?,t.,E 
Lye. PULEX 
MpCF~OCH::: 1 F:Or~ 
!":AC, TUCI~DUM 
t"! A C. G RAe 1 LIS 
t-1,:::" C F' 0 SET ~ L LA 
ASTACID~A 

t.-'iAF GAR I'j' ES 
MEC. CLAUSI 
r'lEC \'r~oc ERA 
t·i::'G _ LONG I CORN I S 

MET. LON:,;A 
MET. LUCE;'~S 
MEiPIDIA 
l'iEiF: I DI A 

tv'IIC. PUSILUS 
M I C F' DC ALAN!")S 
M Ie. ~JOR'v'EG I CA 
MICROSETi:::LL.A 
1'1[i~LlJSCA 

f10t..J. EDl.JARDS I I 
i'IO~ JDe ULODES 
MC'NOC UUJl.)ES 
MON. IEf-JUS't]STRAT 
MO~':5TR I LLO I DA 
MUR. B I CCt'jI CA 
MY=IDAC~A 

f1YS. B I GC:LO~.J I 
M'y S. t1 I X T A 
r'~AN. M H-~CJR 

4007 
4078 

561 

568 
--=; :;:::),--
478 
479 
L80 
4<7'7 

4173 
4168 

194 
4052 
8017 
1101 

:46 
4123 

1 S5 
4166 
20(12 

4·)53 

1::6 

150 
4125 

147 
170 

893 
290 
891 

1'"::7 

;:300 
2501 
~S':::,5 
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PLANKTON TAXONOMIC ~ATA BASE 

TAXNAM 

N~~-JClt'1 I."; CARA 
NANDt'irA CARA 
NATANTIA 
NAVICULA SPP. 
NEMATODA 
NEMATOSCELIS MEGALOPS 
NEMATOSCELIS SPP. 
NEOCALANUS GRACILIS 
NEOCALANUS RODUSTIOR 
N=::OC ALANIJS SP. 
NEOMYSIS BIGELOWI 
NEPHROPSIDEA 
NEPHT, S sPP. 
NITZSCHIA ANGULARIS 
NITZSCHIA CLOSTERIUM 
NITZSC~IA DELICATISSIMA 
NIT:SCHIA SERIATA 
NITZSCHIA SPP. 
NOEMVSIS AMERICANA 
NUDIBF\ANCHIA 
NYCTIPriANES COUCHII 
u·:TOPOCA 
OCULCS~TELLA GRACILIS 
CEDICEROTIDAE 
OIkOPLEURA DlorCA 
OI~OPL~URA LAERADORENSIS 
on,oPLEURA SP. 
ClhOPLEURA SPP. 
OITHO~A HELGOLANDICA 
OITHO~A LINEARIS 
Q I THO N A Ot-iT L 10 
OITHONA ?LUMIFERA 
OITHONA SETIGERA 
uITHON~ SIMILIS 
OITHONA SP. 
OITHO~A S?INIROSTRIS 
01 THONA SPP. 
ONCA~'; CONIFERA 
ONCAEA MEDITERRANEA 
ONCAEA MINUTA 
ONCAEA SP. 
ONCAEA SPP. 
ONC AEA \l ENUS T A 
OPHIURr\ SPP. 
OPHIllROIDEA 
ORNITHOCERCUS SPP. 
OSCrLLATORIA SPP. 
OSTRACO;:)A 
GVALIPES OCELLATUS 
OXYCEfHALUS CLAUSI 
OXYC[PH~LUS PISCATOR 
OX YTO).. Ut"1 PAR\,:UM 
Gx~TO\UM SCOLOPAX 
OXyTO\dH SPP. 

P L i-'-. T A X N.'; j'l 

NAN. CARA 
NAN. CARA 
NATANTIA 
NAVICULA 
NEMATOD.~ 

NEl"t. l"iEG . .;LOPS 
NEMATOSCELIS 
NED. GRACiLIS 
NED. ROBiJSTIOR 
NEOC ALA~~US 
NED. BIGELOWI 
NEFHROPSIDEA 
NEPHTYS 
NIT.ANGULARIS 
NIT. CLOSTERIUM 
NIT.DELICATISSI 
NIT.SERIATA 
NITZSCHIA 
NOE. A~ERICANA 
NUDIBRANCHIA 
NYC. COUCHII 
OCTOPODA 
OCU. GRACILIS 
OEDICEROTIDAE 
orK. DIOICA 
OIK. LABRADORENS 
OI~"OPLEURA 
OIKOPLEURA 
o IT. HELG[lLAi~D I C 
OIT.LINEARIS 
OIT. OMILIO 
OIT. PLUMIFERA 
OIT. SETIGER.'; 
o IT. 5 I M Il_ I 5 
OITHONA 
OIT.SPINIROSTRI 
OITHONA 
ONe. CONIFERA 
ONe. MED I TERR/\NE 
ONC. MINUTA 
ONCAEA 
ONCAEA 
ONC.VENUSTA 
OPHIURA 
OPHIUROIDEA 
ORNITHOCERCUS 
OSCILLATORIA 
OSTRACODA 
O\/A. OCELLATUS 
ox Y. C L.~ US ! 
OXY. ?I5C~TOR 
OXY. PARi./UM 
OXY. SCOLC:PAX 
OX'yTOXUM 

PLK"i 

1801 
1811 

551 
9024 
4700 
2019 
2013 
4087 
4156 
4108 
2804 
3150 
2503 
9044 
9023 
9022 
9021 
9053 
2802 

370 
2011 
3050 
4143 

872 
702 
704 
703 
7(11 

403~ 

4054 
144 
122 
197 
106 

4055 
114 
138 

4074 
4102 

164 
4029 

191 
165 

1551 
1550 
9105 
9100 
3600 
1004 

814 
815 

9081 

9061 
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PLAt~:-L.TON T ,t.,XOf.JCJ:1 I C r::;(~ TA E ;:'SE 

T"; x ,-.JAM 

?AEDOCLIONE DOLIIFCRMIS 

PAGURIDEA 
FAGURUS ES~NMARDUS 
PAGURUS PUBESCENS 
PAGURUS SP. 
~ ALAEJ'~CJ~';:::T ES l,,/UL GAR I S 
Pp.LAEMG'\,t I DAE 
PALIt~LI;US VU~G'ARIS 

Ph;'~DALUS BClRE;~LIS 

FARACA~~N0S ACULEATUS 
F hr. ~c AL~tJUS f~I-.JD CLAl.'SOC ALArJUS 
FARAC~~~NUS C~ASSIROSTRUS 

FARACALANUS OR PSEUDOCALANUS 
FA~AC~~~~US F~RVUS 

:= ,:..;::,,~;: ;..'-:.. ~JUS PVGr-':.i:..!::US 
r';,; ~I:~~~~,!~JS SP ~ 

:=';:::ACF~A~JuS SPP. 
F";Rt~C;'L~Nl[;AE 

F~PAC~~~ACIA BISPINOSA 
? ;:,EAEU :~~;..ETA t'JOR'v'EG 1 CA 
F ~; f. ~li-: ~:,;~T A 52? 
:=';;,~LI~ ~·ULCATA 

FARALYC~EA G~ACILIS 

F;,.EAL'YCr-~A SFP. 
;:::;-RAj';E1Di='ELLA CYFR 1 S 
;:-'MRAPA·~UF\US PILosrt"iAr~US 

FAR~PHRONIMA CRASSIPES 
?ARA?h;ONIMA GRAC1LIS 
F~RA~F:~JNOE CRUSTULUM 
P~~ATH~~ISTO AS\SSORUM 
P~R~TH~~ISTO GAUDICHAUDII 
;ARATh~MISTO GRACILIPES 
P/:..RATH::i'iISTO LIBELLllLA 
;:: ~RA -;- :-,:;:.;., 1 STO [iBL I 'v'I A ' 

r ,; s: A ~!-::: I'~ 1ST 0 S P . 
;: ~ R A 'T' -::: i'~ 1 S T 0 S r' P , 
F~RA7\FHlS MACULATA 
~~SlPH';EA 

F'ELECYPOl:'A 

:='E!"~JLIA AVIRCJSTRIS 
? E l'~ ILl M S P . 
F'ENIL~A SPP. 
P~NT I D:JTEA SP. 
PERID!~lUM CE~AS~S 

FE?JDI~IUM DCPRESSUM 
FE KID I ~ I U ~1 5 P P . 
?E:SIF':-:.:.El[';,E 
PETELCS~~SIA 2~~EL!VIS 

PLKTAXNAM ?L~T 

PAE. DOLIIFOR~!S 353 
PAGURI~AE 3201 
PAGURIDEA 3209 
FAG. BEF~~ARDUS 3202 
PAG. PUEE:::.c~rJS 3203 
P~GURUS 3206 
PAL. VULGARIS 562 
F ~,LAEr'I:J~,J l DAE 5b9 
PAL. VULGARIS 3152 
PAt-JDAL I D~E :;':: 8 
PAN. BOFEALIS 5b6 
PAR. ACULEATUS 4119 
PAR-CLAUSOCALAN 4031 
PAR. CRAS5IROSTR 4068 
PAR-PSEUDOCALAN 4127 
PAR. PARVUS 135 
PAR. PYGMAEUS ~020 

P~RACALANUS 4112 

PAR. BISPINOSA 
EUC. N[:R \JEG I C A 
F'ARAEUCHAE::TA 
PAR. SULCATA 
PAR. GRACILISl 
FARALYC;';:::A 
PAR. CYPRIS 
FAR. PILOSl~A!JUS 

1 ~'2 
41 ::·3 
8019 
4172 

r-.~."" /II. ...::: =- \.".' .,' 
PAR. CRASSIPES 437 
PAR. GRACILIS2 438 
P~R. CRUSTULUM 4Eb 
PAR. OBLIVIA 8020 
PAR. GAU~ICHAUDI ~50 

FAR. GRACILIPES 449 
P~R. LI2ELLULA 4600 
F~R. OBL!V!A 45G? 
~ARATHEMISTO S~~ 

PA~ATHEMISTO 451 
FAR. M~CUl...ATA 
PASIPHAEA 
PELECYPGDA 
FENAEIDEA 
FEN. A'.JIF;[JSTRIS 
PENILIA 
F'ENILIA 
PENTIDOTEA 
PER. CER;;SUS 
PER. DEPFESSUM 
PERIDINIUM 
PES I PHf~E: I DAE 
PET. D~C~LIVIS 
?l-1A. SF I ~'-'; I FERA 

1300 

6 • • .l. • 

610 
6::3 

9107 
S'C'7 ~ 
903:;-
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p L;"':~;';,TON T.t:.. x Oi',JOM Ie::;, T A :s ;....=-:E 

T AXt~~M 

F}-;,!,c.OCYSTIS 
FHALACROMA SF-Po 
PHOR O~J IDA 
?HORONIS SPP. 
PHOXOCE?HALUS HOLBOLLI 
PH20N:~A ATL~NTICA 

:=-r-:F'OI~::"':A I~TLAhiTICA SOLIT.tiR!A 
;:: ;-;?[z.~ I !"1A CDLLETT I 
?r:Ror~I MA CURVIPES 
PHRONI~A PACIFICA 
PhROr~ I HA SEDEt.JT MR J A 
Fi-i:::Dt'~IMA SPP. 
PH~ON1MELLA ELONGATA 
F M~ [li~ 111 I DAE 
?H~ONrMOPSIS SARSI 
;:" :-i ~ G t J 1 ;"1 J ? ~~ 1 SSP . 
:: ...;;::: ::: ;'~ I l': P D S I~: S P I r~ I FER A 
:=- ~.;:; C :',' I j~ .~, s ~ i"': T L U t<.~ T A 
;::. 1-, =\ [J~, I f'>! I [, A E 
F i .. fyTOP LA[~h. TON 
::'LP, T\!-:cLf-; I NT;-;ES 
~~AT~5CELUS 2~RRATULUS 
=LAT\SC~LUS SF-'P. 
~~Eu~C=RAN:HIA PILEUS 
r' L. ::::l'R O!':~t"ll";A AI; DCIM I 1~t:.L IS 
?LEURO~AnMA BOREALIS 
F' L ~ I ... I~· [; h A 1--; M ABO F: E A LIS 0 R P LEU ROM h;l r-: A ' G RAe ! !_ I S 

PLEU~OMAMMA GRACILIS 
~L~UFO~~MMA PISEKI 
=':....~L'FO:.Ai1~:A RCBUSTA 
F' L El:t"\ C:--~;':-lMA SP. 

;:;L-ELi;'G~1/,\I"1~1A X I PH I AS 
,=' L El'R Cl S I G-1"1.~ SF' P . 
=~El)STES PA~JJPLUS . 
;- ~=:lIS"" r,-rES GLr:.B ER 
= ··,,==l!;,,~C.;='cR~·'j=I::JSI S FAUC: IDENS 
?~E0~~~~R~~PSIS SPP. 

FODOCERUS FALCATUS 
F- i:JDOLr:..l·~P us SF-' IN 1 FER 
:=c:.':~.'ON INTERr-lt::i)IUS 
F C'['ON LEUC AR T 1 
i= [':;D~J SP. 
F'C'['ON SPP. 
?ClLVCHAETA 
r:'JNTELLA r~EAD I I 
F 2Nl CL LA P ~t'>!;~A T A 
;. [;NI~LLA SPP. 
i= C:r~TELL I 2~E 
::- CJ! ... 'T ELL I ~~ ,.; P L l~ ~ A T A 

F=NTOG~N==IA l~C~MlS 

?~;C~LLn~~IDAE 

PH;;'~[lCY:=!IS 

p !-l~LACRG~~iA 
PHC)F:ON I DA 
PHORONIS 
?HO.HOLBDLLI 
PHR. ATLp.~JTICA 
PHR. ~.TL~r~TICMSO 
PHR.COLL:='TTI 
P HR. CUR i~} I F' E S 
FHR.PACIFICA 
PHR. SEDEN1A!=:IA 
PHRDr.J:U1A 
PHR. E'-O:'~:;ATA 
P HR ON I t12. :AE 
PHR. SARSI 
P H R 0 j."j 1 r-1 u F SIS 

FHR. Sr:· Ir~=F~RA 
FHR. SEr1I~U:-JMTA 

P HYTOPLAi'~l-'\ TO~~ 
PLA TYH~Lr1 I r~T~:~S 
PLA. SERF~ATULUS 
PLATYSCE~US 

PLE. PILEUS 
PLE. ABDOMINALIS 
PLE. BOREALIS 
F'LE. BOF:-GRA 
PLE. GR;o,C ILlS 
PLE. P I ~=::..\ I 
PLE.R03USTA 

PLE. XIPH~AS 
PL~UROSIG·MA 

PLE. P ~tJ:JF'LUS 
PLE. GLt;SER 

PCtDOCER ~ :AE:: 
POD.FALCATUS 
POD. SPI~.,;IFER 
POD. INT~Rit~DIUS 
POD.LEUCp,RTI 
PODON 
PODON 
POLYCHA~TA 

PON. t"'EADI I 
P 0 N. P E ~~;.~;; T A 

PONTELLA 
P Oj~TELL I ;:)AE: 
p 0 t~.. P L '-.,! ~ A T.~ 

For; TU!~US 

PLI-\1 

Sloe 
5101 
440C 

L; t:. Z 
46c 

46~ 

464 
!J.61 
L6C 

474 

C.St 
,"" c:. .~ 

~-'-
1'-= 
~ i _ 

47:: 
913~ 

::·000 

83::: 
2701 
400;: , ...... , .... :c: 

~GS7 

,.- -
0-,' .. ' 

831 
91(i~ 

be; 

6:)1 

250C 
1 =.:::' 

S7C 
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PLA"~r-TON lAX O~")OM Ie [·'::,1 A B '!'~E 

I;"XI~AM 

FRlt'10 M.AC~O?A 
?ROROCENT~UM SPP. 
?ROSOSF.;:',NCH I AT A 
P3EUDOAETID~US SPP. 
?SEUD['CALAN I DAE 
F' SEUDDC A~~.:-JUS M I NOR 
?S~U[;DCALA~JUS 11INUTUS 
PSEUDOCAL.At·~lJS MINUTUS OR PARACALp,r~us PAR\JUS 
FSEUDOCALANUS OR CALANUS 
PSEUDOC~~ANUS SPP. 
PSEUDOD:~?lOM0S CORNATUS 
PSEUSO~IAPTOMUS SPP. 
P2E~DOLYCAE FACHYPODA 
F TER[:P O:)A J ~ Jf~.~~ED 

P1EROPODA J SYELLED 
=7E~GS~~lTTA DRACO 
F 7C;. C;= .;;:;: I TTA ~IP. 

?T~~0~A~ITTA SPP. 

R~CHQT~O?IS GCULATA 
F~D I OL;'~: I A 

::::t-AED[:;~~~A SF'P. 
=: i->"'-: 2 DC;; =:: ~1 p. ;,..' H 1 1" E I 

RHINCAL~NUS CO~NUTUS 

F\H I NC ALArJUS NMSUTUS 
~h I NC ALh~~JS SF'. 
F,I-1INCAL;'~~~jS sr:'P. 
RHI20S0LENIA ACUMINATA 
~HIZ030LEN!A ALATA ALATA 
~HIZOSDLEt~IA ALfi.TA CURVIROSTRIS 
~rilZOSOLENIA ALATA CRACILLIMA 
R~120S0~ENIA ALATA I~DICA 

~~1:0S0~ENIA ALATA IN~RMIS 
~HI2CSO~ENIA CALCAR-AVIS 
~HIZ03G~~NIA CYLIN~RUS 

FHIZOSOLENIA DELICATULA 
~HI20S0LE~IA FRAGILJSSIMA 
~HIZOSOL~NIA HEBETATA SEMISPINA 
FHIZGSOLENIA 1MBRICATA 
FHIZOSOLENIA l~SRICATA SHROBSOLEI 
RHI2CSO~ENIA SETIG~RA 

~HIZOSO~ENIA SPP. 
RHI:OSOLENIA STOLTERFOTHII 
~~IZ[!SOLt::j-,jIA STYLIFClhMIS 
RHOPAL~~~MA VELATUM 
~DSSIA it:NERA 
FOTIFERA 
~'::'G I TT A r; I r UI'.,iCT ATA 
~~GITTA ~~CIPIE~S 
~ ':',:; 1 T -;- A E L;;::: C':; ~~ S 
~.:.G 1 TT A :::r~FLA T A 
S~GIT1A FEROX 

P R I. t1;" C ;::: CPA 

P:=: OR DC ~;"T RUM 
P ROSOBF; Ar,ICH I A TA 
PSEUDOAETIDEUS 
P ~EUDOC ALp-.N I :CAE 
PSE. M 11'~CJR 

F' SE. t1 I ~'~UTUS 

P SEUDCtC ALArJUS 
F' 8Et).!)OC ,1:..LANUS 
F' S E, COR ~~ AT U S 
P SEUDOD I rtF' TDllUS 
F'SE.PACHYPODA 
GYf"lNOSG~ATA 

THECOSOr-:ATA 
PTE, C'~ACO 
PTERDSAGITTA 
P TER ['SAG I ITA 
P \' C ~~OGor·lT DA 
RAe.OCLlLATA 
R;'.DIOLARIA 
REPTANT!A 

RHA. WHITEI 
RH I NC ALAN I LJr;E 
R HI. COR tJ U T U S 
RHI. N';SUTUS 
R HI NC Po,L'::! JUS 
R H I ~~C AL.!-.iJUS 
R HI. ACt) ii I NAT A 

PL~,TA\ 

477 
9040 
1102 

129 
4013 
4001 

102 
171 

4179 
4128 

1 =,2 

4164 
4'7'8 

8021 
8022 

213 
"10 c.. ... , 

221 
2400 

8 7q 

3901 
501 
228 
E:29 

4114 
.~c; 1 I _ 

1 ';l C; 

4075 
4100 
S'075 
90J2 

RHI. ALAT~CURV!R 9084 
RHI. ALA7~GRACIL 9065 
R HI. A L AT,:::' It'.: DIe A '7' 0 1 1 
PHI. ALAT~INE~MI 9013 
RHI. CALCAR-AVIS 9076 
RHI. CYLINDRUS 9062 
RHI. DELICATU~A 90t4 
RHI. FR;'.GILISSIM 9127 
RHI. HE8ETATASEM 9010 
RH1. IMB~:ICATA 90'7'0 
RHI. I!"lFF:ICATASH ooes 
RHI. SETIGERA 9069 
RHIZDSOLENlf-.. 
RHI. STCJL TERFOTH 
RH 1. STYL 1 FO;:i"i I S 
RHO. 'JEL,';TUM 
ROS. TENER'; 
ROTIFERA 
s.~ G. E I ? U ~\l eTA T A 
SAG. DEC I ;::. I ~t'JS 
SA(;. El_EG~r~S 

SAG.FERDX 

'7043 
9007 
9009 
18()8 

3003 
<751 
2;:-6 
207 
2·:)2 
203 
223 
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PLANKTON TAXONOMIC DATA BASE 

TAXNAM 

SAGITTA FRIDERICI 
SAG I TT A HELENr\E 
SAGITTA HEXAPTERA 
SAGITTA LYRA 
SAGITTA MAXlr1A 
SAGITTA l"lINIMA 
SAGITTA ROBUSTA 
SAGITTA SERRATODENTATA 
SAGITTA SERRATODENTATA OR SAGITTA TASMANICA 
SAGITTA SP. 
SAGITTA SPP. 
SAGITTA TASMANICA 
SAGITTA TENUIS 
SAG I TT A UNKNOl..JN # 1 II NYOSL II 

SAG I TTA UN~\NO\..JN #2 " NYOSL .. 
SAGITTA UN~\NO~~N #3 II NYOSL .. 
SALPA FUSIFORMIS 
SALPA MAX It-fA 
SALPA SP. 
SALPA SPP. 
SALPIDAE 
SALPS 
SAPHIR~LLA SP? 
SAPHIRELLA TROPICA 
SA??HIR INA SP. 
SAPPHIRINA SPP. 
SAPPHIRINIDAE 
SCAPHOCALANUS SPP. 
seHIZOSCELUS ORNATUS 
SCHRO~~RELLA DELICATULA 
seINA BOREALIS 
seINA SP. 
serNA 52P. 
seINA STEBBINGI 
seINA TULBERGI 
SCLER02RANGON BOREAS 
SCOLECITHRICELLA MINOR 
SCOLECITHRICELLA SPP. 
S(OLECITHRICELLA VITTATA 
SCOLECITHRICIOAE 
SCOLECITHRIX BRADY! 
SCOLECITHRIX DANAE 
.SCOLEC I THR I X SP. 
SCOLECITHRIX SPP. 
SCOLOCITHRICELLA SP. 
SCOTTOCALANUS PERSECANS 
SCOTTOCALANUS SECURIFRONS 
SCYLLARIDEA 
SCYPHOZOA 
SE?IOLIDEA 
SEKGESTES SIMILIS 
SE~GESTES \ SPP. 
SERG~S,IDAE 
SILICOrLAGELLATAE 

P L~' T A X r ~ A t1 PLKT, 

SAG. FRIDERICI 216 
SAG. HELE~·lAE 231 
SAG.HEXAPTERA 204 
SAG. LYRA 205 
SAG. 1"'1 A X IMA :>.,.., 

_:::"t'-

SAG. MINIMA 206 
SAG. ROBUSTA 217 
SAG. SERRATODENT 201 
SAG. Sc:.R-TAS 224 
SAGITTA 220 
SAGITTA 218 
SAG. TASMA~-lICA 215 
SAG. TENUIS 2-:)~ 

SAGITTA 208 
SAGITTA 209 
SAGITTA 210 
SAL. FUS I FORl"iI 5 3406 
SAL. MAXIMA 340:;'; 

SALPA 3407 
SALPA 3408 
SALPIDAE 3403 
THALIACEA 8023 
SA?HIRELL.'; 184 
SAP. TRDPICA 4137 

SAPPHIRINA 4028 
SAPPHIRINA 181 
SAPPHIRINIDAE 4116 
SCAFHOCA~ANUS 173 
SCH.ORNATUS 83t:· 
SCH. DELICATULA 9110 
SCI. BOREALIS 413 
SCINA 416 
scrNA 412 
se r. STEBB INGI 418 
SC 1. TULBERGI 414 
seL. BDREt;S 573 
seo. MINOR 12b 
SCOLEC I THF: I CELL 409~' 

SCO.VITTATA 4167 
SCDLECITHRICIDA 4066 
seD. BRADYI 4033 
seD. D~.NAE lb; 
seOLECITHRIX 4067 
SCOLECITHRIX 411~ 

SCOLOCITHRICELL 4071 
5.eo. PERSECANS 174 
seD. SECUR IFF:ONS 415S' 
SeYLLARIDEA 3101 
SCYPHOZOA 1200 
SEPIOLIDEA 3002 
SER.SIMILIS 560 
SERGESTES 55.:' 
SERGESTIDAE 570 
SILICOFLAGELLAT 90~7 
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P L ~ ~J h T 0 ~.J T A j, 0 ~..;:J II leD A TAr:: =.. S E 

TAXNAM 

S I t"1~RHYNC HC!TUS I~NTcr n'~AR I us 
SIP HCJ1JQ? HGRA 
SIPHONOPHORA BELLS 
SIPHONOPHORA FLOATS 
SIPUNCULIDA 
SKELETONEMA COSTATUM 

S?IRATELLA H~LICINA 
SF I RATELLA I r..;r=LATA 
SPIRATELLA R~TROVERSA 
S? IRp,IELLA SP. 
E-:~P I RATELLA SF'P. 
;PIR~TELLA TROCHIFORMES 
SPIRO~TOCARlS LILL~EBORGII 

SFIRONTOCARIS SPINUS 
~.TELLA TE B JD I ES 

~.TEFHi\~JOp\{X.1 S sPP. 
STOMATO?O!)A 
STREETSIA C~="LLENGERI 
STREE-i~IA MIr~:'Al'~AOt'.,jIS 

SiR::!::iS:,'; P[':=:CELLA 
STREET~IA S~E~NSTRUPI 

STvLJOLA SUB!...'LA 
STYLOCHEIRON ELONGATUM 
STYLOCHEIRON LONGICCRNE 
STYLOCHEIRON FOBUSTUM 
STYLOCHEIRON SPP. 
SUC10R lA, 

TEMORA LONGICGRNIS 
iEf10RA SP. 
I E:f'"10RA SP P . 
I =:i'~i]:=:A S TYL I FER A 
~~MORA T~~8INATA 

i~TKA;i-iY';::;US FORe IPATUS 

T ~ A L f., ::":: I C' ~ ~ :::: MAN I T Z S CHI 0 I DES 
THALASSIONEMA SPP. 
THAL~SSIOSIRA SPP. 
THALASSIOTHRIX FRAUENFELDII 
THALASSIOT~RIX LONGISSIMA 
THAL~SSICTHRIX SPP. 
THALIACEA 
THALIA D~~OCRATICA 
THECO-=:C:~.:; T A 
THEe C:=. C:--: A T /'c.., L!~·~~·;J..)O\.J~J #1 " AEG II 

~HEMISTELLA STEENSTRUPI 

Tf-i"y'RC?U3 SIrlJLIS 

S I M. ANTErJ~~AF: JUS 
SIPHOtJO?t-iC~A 

SIP. BELLS 
SIP. FLOATS 
SIP IJ~JCUL 1 DA 
SKE.COSTriTUM 
SP 1. B UL I :-:1] I ['ES 
S PI. i-1 ELI ': I N A 
SP 1. Ir~FLA T A 
SP 1. RETF:O\/t=:F:SA 
SPIRATELLA 
SF' I F:A TELLA 
SPI. TROCf-iIFC;ME 
SPI. LILL·~'EBDP'GI 
SF'1. SP INUS 
STE.BOD1ES 
STE. t1 I NUT A 
SIENOT~CI ~ [',';E 
STEP H;;t~OF Y X. 1 S 
SI0MATOF'CDA 
STR. C HALLEt"JG~R I 
STR. rlI t-JD/:,r~;;ClrJ I S 
STR. PORC~LLA 
STR. STEE:'~ST;;, !.)P I 
STY. SUBULA 
STY. ELOi'~GA TUl1 
STY. LONG I CORrJE 
STY. R03USTUM 
STYLDCHEIRON 
SUCTORIA 
SYM. PAR\)A 
T Et1. LON::;; 1 COR t'>i I S 
TEr":CRA 
T=:r'10R A 
TEM. STYL 1 FE;:;: A 
TEf1. TUf=.'BI:<.';TA 
TET. FCRCIP,';TUS 

PLKT;.. 

813 
1800 
1802 
1803 
4504 
9001 

315 
302 
303 
301 
318 
305 

571 
564 

9135 
37()O 

818 
E,21 
817 
819 
314 

2017 
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