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INTRODUCTION

The analysis of fish stomach contents is a common way of
investigating the trophic interrélationships of marine
ecosystems. Since 1980 the Larval Fish Dynamics Investigation of
the Marine Ecosystems Division, Northeast Fisheries Center, has
been conducting an ongoing multidisciplinary investigationbinto
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, feéding
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 1ife history strategies.

Larval traits such as feeding behavior, physiological state and



incidence of starvation may be determined through éxamination 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, '82 and '83 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-scaie distribution within stratified and well-mixed waters
on Georges Bank. Standard MARMAP 6l1-cm (505- and 333-um 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 um mesh nets) is used
to identify the vertical position of fish larvae and larger
zooplankton, and a 1/4 m MOCNESS (64 um mesh nets) samples
microzooplankton over the vertica] 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).



LABORATORY METHODS

Sample Selection, Morphometric Measurements and Processing

Procedures

Laboratory processing methods utilized in this study are
very similar to those used in gut studies of wild marine fish
farvae 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
sortfng in the laboratory, larvae are identified to species level
and a length frequency analysis 1is 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 ltarvae are processed.
Individual larvae are then placed on a depression slide and
several drops of glycerin are added to prevent desiccation and to
stabi]ize 1arvae on the slide during morphological
measurements. The standard length, skull width, maxillary length

and body height (Columns 48-56 and 63-65) of each larva is



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

Thg 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

measured from maxillary to end of hypural plate (Ehrlich et al.,

1976).



Columns 51-53 (Skull width) - Viewed dorsally, widest
portion of skull measured posterior to orbital region (Cohen and
Lough, 1979).

FColumn 54-56 (Maxillary length) - Maxilla of upper jaw
measured to articulation with dentary, useful in moqth gape
calculation (Shirota, 1970).

Columns 63-65 (Body height) - measured just posterior to
pectoral fin according to Erhlich et al. (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 al. (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 g 5.0 mm
(unpreserved) without a differentiated swim bladder and gut would
be in a critical starving condition. The following staging
systems, larval 1ife 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)

daw and eyes undeveloped =

Jaw and eyes developed =

Jaw and eyes functional,
Swim bladder and alimen-

tary tract differentiated =

Jaw and eyes functional,
Swim bladder and alimen-

tary tract undifferentiated =

Jaw and eyes functional,
Swim bladder evident, alimen-

tary tract undifferentiated =

Jaw and eyes functional,
Swim bladder not present,

Alimentary tract undif-

]

ferentiated (emaciated)



Column 79 (Yolksac Stage)

Yolksac present = 0
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 identifiéb]e prey in gadids will be found in the
fore and mid-qgut. 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 T1ife stage code, sexed, and then length and width of
whole organisms are measured to the nearest 100th mm. The length
of adult or copepodite stages of copepods is 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



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 guf processing
is in the manipulation and identification of prey»remains.
Routine identification of adult copepods, copepodites, nauplii,
eggs and other prey is horma]]y 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 this 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 Tarvae 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
copepods and other prey remains). The following prey criteria

are recorded on the gut content data record.

Columns 80-81 (Prey number) 1 through 99

Columns 81-84 (Prey code) Refer to MARMAP
taxomonic data base
code 1list in Appen-

dix 1

Columns 85-87 (Prey life stage) Refer to MARMAP 1life
stage code list in

Appendix 2



Column 88

Column 89

Columns 90-93

Columns 94-97
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(Prey sex)

(Prey condition)

(Prey length)

(Prey width)

Male = 1
Female = 2
Immature = 3
Ovigerous Female = 4
Intact Specimen = 0
Fragment(é) = 1

Only one measurement

possible = 2

Nearest 1/100th mm

Nearest 1/100th mm

FIGURE #5 DEGREE OF DIGESTION(FOSSUM,1983)

[{=]

Rate of digestion: UD) undig=sted, D) digested. A} Copeped nauplii,
B) Bivalve larvae and C) Poiychaet larvae.
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Figure 6. Gut Content Data Record Instructions

Item Columns Specifics

(Coding Details)

Cruise Code 1-3 - Assigned cruise number

MOCNESS Haul No. 4-6 From MOCNESS Data Sheet (Log)

MOCNESS Net No. 7,8 Nets 1-9

Date of Haul 9-14 ‘ (EST) from MOCNESS Data Sheet

Net Opening Time 15-18 Nearest whole minute (MOCNESS Data
Sheet)

Haul Latitude 19-22 Nearest whole minute from beginning of

tow (MOCNESS Data Sheet)

Haul Longitude 23-26 Nearest whole minute from beginning of
tow

Gear Type 27 MOCNESS Code No.
1 meter 5

10 meter 6



Figure 6. Continued
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Item Columns Specifics
(Coding Details)
Net Mesh Type 28 Mesh Code No.
<333 mm 1
3.0 mm 2
Larval Species 29-37 MARMAP Coding
Code No.
Larval Specimen 38-41 1-15 within individual nets
Larval Weight 42-47 Nearest 1/100th mg

Larval Length

Larval Skull Width

Larval Maxillary

Length

Larval Eye Height

Larval Head Height

48-50

51-53

54-56

57-59

60-62

Standard Tength

Nearest

Nearest

Nearest

Nearest

1/100th

1/100th

1/100th

1/100th

nearest 1/100th mm



Figure 6. Continued

Item Columns Specifics
(Coding Details)
Larval Body Height 63-65 Nearest 1/100th mm

Predator Pectoral Angle

Larval Condition 69

~Larval Parasitism 70

66-68Nearest whole degree

Good intact specimen = 0
Damaged measurements

missing = 1

Internal Parasites

1 = Bothriocephalus scorpii

2 = Scolex pleuronectis

3 = Unidentified

4 =1%& 2
5=14%& 3
6 = 2 & 3

7 =1, 2 & 3
8 = Caligulus

9 = Unidentified



Figure 6. Continued
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Item

Columns

Specifics

(Coding Details)

Larval Gut Contents

Prey Position in Gut

Degree of Prey

Digestion

71

72

75

Gut empty = 0
Prey remains identifi

able

1

Prey remains unidentifiable = 2
Prey remains both identifiable and
unidentifiable = 3

Gut not examined = 4

1]
—

Anterior gut

Mid-gut

" 1]
w ~no

Hind gut
1 & 2 = 4

Slightly

il
—

1]
N

Moderately

i
w

Highly



Figure 6. Continued

Item Columns Specifics

(Coding Details)

Larval Life Stage 78 Jaw and eyes undeveloped =1
Jaw and eyes developed = 2
Jaw and eyes functional, swim bladder
and alimentary tract differentiated = 3
Jaw and eyes functional, swim bladder
énd alimentary tract undifferentiated =
4
Jaw and eyes functional, swim bladder
evident, alimentary tract
undifferentiated = 5
Jaw and eyes ?unctiona], swim bladder
hot evident, alimentary undifferentiated

(ematiated) = 6
Yolksac Stage 79 Yolksac present = 0
Yolksac partially present = 1

Yolksac absent = 2

Prey Number 80-81 Assign number to individual prey items
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Figure 6. Continued

Item Columns Specifics

(Coding Details)

Prey Code 81-84 MARMAP code 1ist
Prey Life Stage 85-87 MARMAP code 1ist
Prey Sex 88 MARMAP coding

Male = 1

Female = 2

(9]

Immature =

1]
I

Ovigerous Female

Prey Condition 89 ‘ Intact Specimen 0

Fragment(s) = 1
Only one measurement
possible = 2

Prey Length . 90-93 Nearest 1/100th mm

Prey Width 94-97 Nearest 1/100th mm
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COMMENTS

The identification of larval prey selection patterns, prey
size, feeding rates and 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 séries mode has enabled us to characterize larval
migration patterns and feeding activity, in addition to the
location of 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 1is
the general health or "condition" of fish eggs and larvae (Lasker
and Sherman, 1981). Although starvation of marine fish larvae
may be one of the major causes of larval fish mortality, 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 cjasses
and feeding modes. Studies by Hunter (1981), Theilacker (1978),

Ehrlich et al. (1976), Arthur (1976), and O0'Connell (1976) have
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shown that morphological measurements, in addition to
histologicaf and biochemical criteria,}can provide an accurate
evaluation of ]érva1 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),
Ehrlich (1976) and Theilacker (1978) found body depth or height
to be the most consistent indicator of starvation in larval
herring, plaice, anchovy and jack mackerel. Ellersten et al.
(1980) recommend a system based on evaluatidn of morphological
development characters such as differentiation of the gut and
swim bladder development, as well as routine morphological
measurements when assessing larval cod condition. This system is
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
"condition" after resorption of the yolk followed by increases in
"condition" withv1ength in herring. Changes in weight/length
relationships as a result of allometric growth must be considered
when evaluating larval condition especially when encountering
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 variety of 1larval fishes including haddock and
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cod. In conclusion, evaluation of the condition of wiid marine
fish larvae involves the consideration of a number of

variables: stage of development, physiological state, éapture
damage on stress and fixation shrinkage. When evaluating the
condition of wild larval cod and haddock, this study utilizes
routine morphological measurements, a larval 1ife staging system
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, 0'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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A Although the MOCNESS 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 Tlarvae treated
similarTy. Although measureable shrinkage decreases for older,
larger larvae it appears nearly constant for larvae froﬁ 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 MOCNESS samples.

Cod 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 varjety 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 1ife 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 l1ife history strategies of larval cod and haddock from
Georges Bank. By examining stomach contents and evaluating
blarval condition, we hope to gain a greater understanding of the
processes which may control larval mortality and survivorship.
The laboratory techniques wnich 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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CODE

002
000
009
048
044
045

028
052
020
021
022
023
024
007
058
025
030
040
049
047
034
005
008

- 029
042
004
054
050

- 051

026
233
003
043

. 053
032
013
D14
01%
Q16
017
018
019
046
037

039
Q27
‘001
038
012
031
041
006
055
010
on

'COPEPODITE III

MARMAP CODES FOR ZOOPLANKTON LIFE STAGES

STAGE CODE
ACANTHOSOHA (ZOgA) 056
ACTINULA 999
ADULT - 036
ATOKE ‘

AURICULARIA

BIPINNARIA

BRACHIOLARIA

CALYPTOPIS (PROTOZOEA)

COPEPODITE SEX

COPEPODITE I
COPEPODITE II

Male

Female

COPEPODITE IV
COPEPODITE V
CYDIPPID
CYPHONAUNTES
CYPRIS

Immature

N I S
"

Ovigerous

CYRTQPIA (POSTLARVA)

DIPLEURULA

DOLIOLARIA

ECHINOPLUTEUS

ELAPHOCARIS (PROTOZOEA)

EPHYRA

EPITOKE -
FURCILIA (ZOEA) ,
GLAUCOTHOE (POSTLARVA)

- POLYP , ‘
IMMATURE (SEXUALLY), or JUVENILE
INVERT. EGG
LARVA

MANCA (POSTLARVA)
MASTIGOPUS (POSTLARVA)
MEDUSA. |
MEGALOPA (POSTLARVA)

- METATROCHOPHORE

MYSIS (ZOEA)
NAUPLIUS
NAUPLIUS T-

NAUPLIUSTIT

NAUPLIUS -JT1

NAUPLIUS 1V

NAUPLIUS V

NAUPLIUS VI

OPHIOPLUTEUS

PARVA (POSTLARVA

PHYLLOSQMHA (ZOEA

PHY SOSOMA '

PLANULA

POSTLARVA.

PROTONYMPHON

PROTOZOEA .
PUERULUS," NISTO, or PULEUDIBACCUS (POSTLARVA)

~ SCYPHISTOMA-

STROBILA
TROCHOPHORE
VELIGER

-32-

STAGE
VITELLARIA
UNKNOWN
ZOEA

+O
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PLANKTON TAYONQMIC DATA BASE

TAXNAM

CAPRELLIDEA

CARDIUM SPP.

CARIDEA

CARINARIA LAMARCKI
CAVOLINA INFLEXA
CAVOLINA LONGIROSTRIS

CAVOLINS SFPP.

CAVOLINA UNCINATA

CENTROFAGES
CENTROPAGES
CENTROPAGES
CENTRCPAGES
CENTRBPAGES
CENTROFAGES
CENTROFAGES
CEPHALOPODA
CERATAULINA

BRADYI
CHIERCHIAE
FURCATUS
HAMATUS
SPP.
TYPICUS
VIOLACEUS

SERGONTII

CZRATIUM ARCTICUM

PLKTAYXNAM

CAPRELLITE
DINOCARDIUM
CARIDEA
CaR. LAMASCKI
CaV. INFLEXA
CaVv. LONGIROSTRI
AVOLUINA
Cav. UNCINATA
CEN. BR&DYI
CEN. CHIZRCHIAE
CEN. FURCATUS
CEN. HAMATUS
CENTROPAZE
CEN. TYPICUS
CEN. VIOL&ZEUS
CERPHALCORODA
CER. BERGONII
CER. ARCTICUM

CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
ERATIUM
ZERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUNM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM
CERATIUM

CERATOCORYS
CERATOCORYS SFP.

i

A~ —
cHms luen
CHAZTOCE

I n

BELONE
BUCEFHALUM
CANDELARRUM
CARRIENSE
CONCILIANS
CONTORTUM
CONTRARIUM
DECLINATUM
EUVARCUATUM
EXTZNSUM
FURCA

Fusus
GALLICUM
HEXACANTHUM
HORR 1DUM
HUMILE
INFLATUM
KARGSTENII
KOFQIDII
LINEATUM
LONGINUM
LONGIPES
LONGIROSTRUM
LUNULA
MACRQCERQOS
MASSILIENSE
MINUTUM
PENTAGONUM
SPP.

TERES
TRICHOCERQS
TRIPCS
HORRIDA

CURVISETUS

a
s SPP.

o U

CER.
- CER.
. CANDELABRUM
CER.
CER.
CER.
CER.
CER.
C=R.
C=R.
CER.
CER.
CER.
CER.
CER.
CER.
CER.
. RARSTENII

CER

-

—_
Lok

CER.
CER.
CER.
CER.
CER.
CER.
CER.
CER.
CER.
CER.
ATIUM

. TERES

. TRICHOCEROS
. TRIFOS "

. HORRICA

BELONE
BUCEFHALLM

CARRIENSE
CONCILIANS
CONTORTUM
CONTRARIUM
DECLINATUM
EUARCUATUM
XTENSUM
FURCA
Fusus
ZALL ICUM
HEXACANTHUM
HORR IDUM
L,{,J‘vi T| ,_
INFLATUM

KOF3IDII

LINZATUM
LONG INUM

PtNIASC*UM

TOC3RYS
. CURVISETUS

ETUCE 05
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PLANKTON TAXONSMIC 2ATA BASE

TAXNAM

CHAETDGNATHA

CHAETOGNATHA HFR EYECOUNT

LHHETWLNATHH HPR TRAVERSE

CHELOFHYES AFFENDICULATA

CHIRIDOTEA SP.

CHIRONDINA STREETSEKI

CHIRUNDINA SPP.

CHORDATA

CIROLANA POLITA

CIRRIPEDIA

CLADDOCERA

CLADOFHYXIS SETIFERA

CLADDFHYXIS SFPP.
AUSOCALANUS ARCUICORNIS

L;AU:DF LANUS FURCATUS

CLAUSOCALANUS SP.

CLAUSOCALANUS SPP.

CLLID CUSFIDATA

CLIONE CUSFIDRATA

CLIONZ L IMACINA

CLIONE PYRAMIDATA

CLIONE SP.

CLIONE SFPP.

CLIO PYRAMILDATA

CcLIO SP.

CLIO SFP.

CLYTEMNESTRA ROSTRATA

CLYTEMNESTRA SCUTELLATA

CLYTEMNESTRA SP.

CLYTEMNESTRA SPP.

CNIDERIA

COCCOLITHACEAE

COELENTERATA

CONCHQOAEIDAE

CONCHQECIA BISRINGSA

CONCHOZECIA ELEGANS

CONCHOECIA SF.

CONCHDECIA SFP.

CONCHOECIA TERETIVALIVATA

CGFEFODA

COPILIA MIRABILIS

CGPILIA QUADRATA

COPILIA SP.

CORPILIA SPP.

CORETHRON CRICPHILUM

CORCFHIIDAE

CORYCAEIDAE

CORYCAEUS DaANAZ

CORYCAZUS ELCNGATUS

CORYCAEUS FLACCUS

CORYCATZUS GIESIRECHTI

CORYCAEUS LAUTUS

CORYCAEUS SP.

CORYCAEUS SPECIOSUS

CHAETOGHATHA
CHAAEYECuUNT
CHA. TRAVERSE
CHE. AFPENDICULA
CHIRIDOTEA
CHI. STREZETSKI
CHIFUNDINA
CHORDATA
CIR.POLITA
CIRRIFEDIA
CLADQCERA
CLA. SETIFERA
CLADOPHYXIS
CLA. ARCUICORNIS
CLA. FURCATUS
CLAUSOCALANUS
CLAUSOCALANUS
CLI. CUSPIDATA
CLI. CUC;ID%TA
CLI. LIMACINA
CLI.PYHthDA
CLIONE
CLIONE
CLI. PYRANMIDATA
CLIONE
CLIONE
CLY. ROSTRATA
CLY. SCUTELLATA
CLYTEMMNEZTRA
CLYTEMNESTRA
COELENTERATA
COCCOLITHACEAE
COELENTZRATA
CONCHOAZ IDAER
CON. RISPINOZA
CON. ELEGANS
CONCHGECIA
COnNCHOET IA
CON. TERETIVALIV
COFERPODA
COF.  MIR&BILIS
COP. QUADRATA
COPILIA
COPILIA
COR. CRIOQPHILUM
C“NQFHITDAE

C o ELDNGATUS
COR. FLACCUS

COR. GIESBRECHTI
COR. LAUTUS
CORYCAEUS

COR. SRECIQOSUS
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HEMITYFHIS CRUSTULATUS
HEMITYFHIS SPP.

HETERCQPODA

HETERQORHARBDIDAE

HETEROQRHARDUS
HETERQRHAERDUS
HETERQREABDUS
HETERDRHABDUS
SETERORHABDUS

ABYSSALIS
NORVEGICA
PAPPILLIGER
SPINIFROUS
SPP.
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LANCEQLA LOVENI
LANCEQOLA PELAGICA

LANCEQOLA SPP.
LARVACEA

LAUDERIA COREALIS

LEFAS SFPP.
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HYPEROCHE

IDO. BALTICA
IDO. METALLICA
I1DA. PHOSFHGREA
INSECTA
INVERTEERATE
150P0DA

POD. FALZATUS
KATODINIUM
KROHNITTA
KROHNITTA

KRO. SUBTILIS
LAB. ACUTIFRONS
LAB. AESTIVA
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TAXNAM

NANOMIA CARA

NANGMIA CARA

NATANTIA

NAVICULA SPP.

NEMATODA

NEMATOSCELIS MEGALOPS
NEMATOSCELIS SPP.
NEQCALANUS GRACILIS
NEQCALANUS ROBUSTIOR
NEOCALANUS SP.
NEOMYSIS BIGELOWI
NEPHRQOFPSIDEA

NEPHTYS SPP.

NITZSCHIA ANGULARIS
NITZSCHIA CLOSTERIUM
NITZSCHIA DELICATISSIMA
NITISCHIA SERIATA
NITISCHIA SPP.
NOEMYSIS AMERICANA
NUDIBRANCHIA
NYCTIFHANES COUCHII
JZTOPQDA

OCULCSETELLA GRACILIS
UEDICERQTIDAE
JindPLEURA DIOCICA
OIKRDOPLEURA LAERADORENSIS
QIKOPLEURA SP.
CIWDOFPLEURA SPP.
CITHONA HELGOLANDICA
OITHONA LINEARIS
CITHONA OMILIO

OITHONA PLUMIFERA
DITHONA SETIGERA

QI THONA EZIMILIS
JITHONA SP. .
QITHONA SFPINIROSTRIS
OITHONA SPP.

ONCASA CONIFERA

ONCAEA MEDITERRANEA
ONCAEA MINUTA

ONCAEA SP.
ONCAEA SPP.
ONCAEA VENUSTA
OPHIURA SPP.
ORPHIUVRKROIDEA
ORNITHOCERCUS SPP.
OSCILLATORIA SPP.
OSTRACUDA

OVALIPES QCELLATUS
OXYCEFHALUS CLAUSI
OXYCoFHALUS PISCATOR
gxXYTOauM PARVUM
CxyTOVUM SCOLCOPAX
OXyTONUM SFP.

PLRTAXNAM

" NaN. CARA

NAN. CARA
NATANTIA
NaVICULA
NEMATODA

NEM. MEGALDPS
NEMATOSCELIS
NEQ. GRACILIS
NEQO. ROBUSTIOR
NEQCALANUS
NEQ. BIGELOWI
NEFHROPSIDEA
NEPHTYS

NIT. ANGULARIS
NIT. CLOSTERIUM
NIT.DELICATIESI
NIT. SERIATA
NITZSCHIA

NOE. AMER ICANA
NUDIBRANCHIA
NYC. COUCHII
GOCTOPODA

QCU. GRACILIS
CEDICERQTIDAE
OIK. DIJICA
OIK. LABRADORENS
OIKOPLEURA
OIKOPLEURA
OIT. HELGOLANDIC
OIT.LINEARIS
OIT. OMILIO
OIT. PLUMIFERA
DIT. SETIGERA
CIT. SIMILIS

DITHONA
OIT. SFINIRCETRI
OITHOMNA

ONC. CONIFERA
ONC. MEDITERRANE
ONC. MINUTA
DONCAEA
ONCAEA

NC. VENUSTA
OPHIURA
OFHIURDIDEA
ORNITHOCERCUS
OSCILLATORIA
OSTRACODRA
OVA, OCELLATUS
OXY. CLAUEI
OXY. PISCATOR
OXY. PARVUM
OXY. SCOLCRAX
OXYTOXUM
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FRAZQOCVYSTIS
FHRALACROMA SFP

FHORONIDA

PHORONIS SPP
FROXOCEFHALUS HOLBOLLI
FHRONIMA ATLANTICA
THAQNIMA ATLANTICA SOLITARIA
THRONIMA COLLETTI
SHRONIMA CURVIPES
PHRONIMA PACIFICA
FHRONIMA SEDENTARIA
FHEONIMA SPP.

PHRONIMELLA ELONGATA
EHRCNIMIDAE
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ERIMO MACROPA
FROROCENTRUM
PROZSODRANCIHIA
PSEUDDAETIDEUS
SFCEUDOCALANID
SSEUDOCALANUS
FREUDDTALANUE
FSEUDDCALANUS
FSEULROCAL ANUS
FSEUDDCALANUS
PEEULRDDIAPTON
FPSEULODI AP TGN
FCEUDDLYCAE F
FTERGEGDA 5, N
FPIERQFCDA , &
STERCEACITTA
STERTTZARITTA
FTZRCZAZITTA
EYCNGZINIDA
FACHOTRORIS
FapiCLaziA
CEFRFTANTIA
~AEARDDalnA SP
ERAEDTSOMA W
FHINCALANIDAE
EHINCALANUS C
FHINCALANUS N
AHINCALANUJUS &
REINZALANUS ©
EHIZQEDL ENIA
SHIZCEOLENTA
AFHIZOSOLENIA
RHA1Z0SBLENIA
RHIZDSDLENTIA
~HIZCES0_ENITIA
HSIZOS0_ENIA
SIZ030_ENIA
ARRIZCSDLENTA
REIZOSOLENIA
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FHIZGSOLENIA
FHIZOZCOLENTA
RHIICSOLENIA
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SALPIDAE
SalLPSs

SAFHIREL
SAFHIREL

FRIDERICI
HELENAE

HEX

APTERA

LYRA

MAX

IMA

MINIMA
ROBUSTA
SERRATODENTATA

SERRATODENTATA OR SAGITTA TASMANICA

SP.

SPP.
TASMANICA
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SAG. MAXIMA

SEAG. MINIMA

AG. ROBUSTA
SAG. SERRATODENT
SAG. SCR-TAS
SAGITTA
SACGITTA

SAG. TASMANICA
AG. TENUIS
SAGITTA
SAGITTA
SAGITTA

SAL. FUSIFORMIS
SAL. MAXIMA
SalLPA

SaLPA

SALPIDAE
THALIACEA
SAPHIRELLA

SaP. TROPICA
SAPFPHIRINA
SAPPHIRINA
SHPPH*“’NLDAE
SCAFHOCALANUS
SCH. ORNATUS
SCH. DELICATULA
SCI. BOREA&LIS
SCINA
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SCI. STEBBINGI
SCI. TULBERGI
SCL. BOREAS

SCA. MINGR
SCOLECITHRICELL
SCO. VITTATA
SCOLECITHRICIDA
SCO. BRADYI

SCO0. DANAE
SCOLECITHRIX
SCOLECITHRIX
SCOLOCITHRICELL
SCO. PERSECANS
SCO. SECURIFRONS
SCYLLARIDEA
SCYPHOZOA
SERPIOLIDEA
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