VIIIL—THE PELAGIC FAUNA OF THE BAY OF ST ANDREWS.
By Prof. M‘Ixrosu, M.D., LL.D., F.R.S.

The pelagic fauna of the bay, while presenting certain common features
in the monthly returns from year to year, yet often shows considerable
variations. Thus, for instance, the beautiful and conspicuous pteropod
Clione, which appeared in April 1887, was not again met with till the
spring of this year (1893). The abundant ctenophore, Pleurobrachia,
which had been one of the most constant and most plentiful of the pelagic
medusze, completely vanished for the first nine months of 1891—to the
disappointment of Mr Riches who, on the faith of its well-known frequency
in owr nets, had specially come from Plymouth to study its development
and life-history. No sooner had he returned southward than it again
appeared, and has been constantly met with sinee. It would be difficult
to explain the cause of so sudden and so complete a disappearance.
During no season have the myriads of larval and post-larval herrings so
filled the bay as in the spring of 1889, when it became necessary to cease
to use the bottom trawl-like tow-net, which captured them in immense
multitudes. These larval herrings had probably been carried into the bay
by currents from the mouth of the F orth, since, so far as known, no depo-
sition of ova takes place in the bay itself. Tt is, indeed, many years since
the eggs of the herring have been noticed at the Old Halke, off the east of
Fife (near the Carr Lightship), where Lord Playfair and Prof. Allman
carefully investigated them. At any rate, whether eggs are deposited
within or near the bay, there is no lack of larval herrings under ordinary
circumstances, and the same may be said of sprats.

The young of certain fishes not usually encountered in the pelagic
fauna occur at certain definite seasons, Thus the young great pipe-fishes
are common in the bottom-nets off the estuary of the Eden. On the
other hand, the young eels bury, themselves in the sand. The larval fish
E (Seventh Annual Report, IIL, pp. 263 and 309, Plate III. figs. 5, 6,
and 7) has again been encountered off Tents Moor, but no further light
has be en thrown on its relationship, though in some respects it approaches
Cottus:

If the weather in the first part of May be warm, the young Pleuronectids
(such as plaice, dabs, and flounders) of the season often disport themselves
at the surface of the water, and can be caught with a hand-net in consider-
able numbers. This feature was formerly noticed chiefly in the turbot
and brill later in the season, e.g., in J uly and August. On the other hand,
the scanty numbers of post-larval gadoids afforded a contrast to the waters
of Smith Bank in the Moray Firth, where the post-larval gadoids, ranging
from 4 to 16 mm., disport themselves, at the end of April and beginning
of May, in multitudes, chiefly near the bottom, though also at the surface,

Itis generally supposed that the transparent eggs of the food-fishes, which
form one of the most important elements of the pelagic fauna, escape many
dangers from their invisibility. It has to be remembered, however, that
the embryos in these eggs are sometimes conspicuously coloured with
black and yellow—just as the supposed inconspicuous meduse are with
blue,” orange, brown, red, and black, though of cowrse the full develop-
ment of the pigment in the fish only occurs a short time before hatching.
Some embryos remain almost devoid of pigment before extrusion—as the
sprat, and an unknown form sent to Mr Holt from the west coast of
Ireland. An important fact in this connection has also been observed,
viz, that in the stomach of a single herring taken from the midst of
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thousands caught off Shetland, and which was distended with- the usual
crustacean food, no less than thirty entire pelagic eggs of various species
of fishes were found. Tt is true that these had in all probability been
swallowed as the fish gulped the swarms of swimming crustaceans, yet the
loss from this cause alone must be serious. It is rare, however, to find
pelagic ova in the stomachs of marine animals, yet on one occasion ducks
and other birds were feeding on these and perhaps the larval fishes in the
Moray Firth ; and Captain Dannevig has observed sprats snapping at the
pelagic eggs as they escaped from a breeding pond at Arendal. At no
period, indeed, during the life-history of the food-fish is it free from attack.

The enormous quantity of pelagic fish-food poured by the neighbouring
mussel-beds into the inshore waters has often been referred to in communi-
cations from the St Andrews Marine Laboratory. It is one of the most
constant factors in the annual supply—first, as minute ciliated spheres,
then almost as minute swimming mussels in June, which crowd the waters
both at the surface and the bottom, and afterwards settle down like grains
of millet-seed on zoophytes, sea-weeds, stones, shells, and indeed on every
available site, such as the ropes, buoys, and other parts of the salmon
stake-nets,* But while the foregoing mollusks are perhaps the most
conspicuous forms in their season, they are mot by any means the
only ones, for both bivalve and univalve shell-fishes in their early
stages are common in the nets throughout the greater part of the
year, some of them, e.g., the peculiar flattened spiral shell of the young
Lamellaria, being so unlike the adulf (a more or less sedentary form
amongst the rocks) as to have misled zoologists as to its actual position,
which was, however, clearly defined, amongst others, by Prof. A. Giard
of Paris,t a distinguished naturalist, who has largely extended our know-
ledge of marine animals. The foregoing forms, with occasional additions
of Spirialis and Olione, take the place of the abundant and varied
Pteropods, the curious Glaucus, and the brightly-coloured Zanthina of
the warmer seas.

The remarks made some years ago concerning the distribution of the
Appendicularians have been borne out by further experience, the immense
multitudes of Oikoplewra cophocerca, Gegenbaur, and their houses, being
characteristic of April and May. The specimens are remarkably fine—
according to Prof. Herdman, quite as large as those procured during the
voyage of the ¢Challenger.” The influence of such forms upon marine
life of all kinds must be considerable. The profusion of Actinotrocha,
the larval form of Phoronis, is one of the most diagnostic features of
August, though early specimens appear in June, and many in July and
September.

No group of pelagic marine animals is more generally distributed
throughout the water than the Crustaceans, especially the countless
swarms of the Copepods, though certain Amphipods and Thysanopods also
occur in jgreat numbers, and form rich feeding-grounds for many fishes,
the nets in such areas being rapidly filled with a semi-solid mass of their
bodies. The vast numbers of the larval sea-acorns, again, in spring is a
noteworthy feature in the inshore waters, where rocks, wood—hoth sta-
tionary and floating—and every available surface, is coated by a densely
grouped series as they become sessile. Some fishes, e.g., Gobius, in the
estuary of the Eden, feed largely in May on the Cypiis-stage of these
sea-acorns. No Amphipod, again, appears to be a more conspicuous
feature in the pelagic fauna than Parathemisto, which characterises the
winter months, especially January and February.

* The salmon fishermen observe that the ropes hayve been submerged a month (viz.,
from May till the middle of June) before a deposit of the minute mussels is noticed.
¥ Comptes Rendus de ' Acad. des Sc., 22 Mars 1875, .
5 2
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Few groups of invertebrates are more generally distributed in their pelagic
larval condition than the Annelids, which are seldom absent from the
tow-nets, especially the trawl-like bottom-net. They have been elsewhere
referred to,* so that on the present occasion it is only necessary to observe
that from January to December they are present at one stage or another,
and afford a constant source of food for the smaller fishes. Perhaps the
most conspicuous family is that of the Spionide, in which is the well-
known borer in rocks and shells, viz., Polydora ciliata. The curious
larva of Polygordius is not uncommon in July and August, and Zornaria
and Mitraria also occur.

In our waters the characteristic pelagic Alciopide of the southern seas
are absent, their place being taken by the ubiquitous Zomopteris, and in
inshore waters by the active sexual forms of Awfolytus, the majority
hearing ova ; and by an occasional Heferonereis-form in spring.

The absence of accurate knowledge concerning the development and
life-history of the common cross-fish (Uraster rubens) has for many years
been a conspicuous blank, and it was well known that no adult had ever
been seen bearing eggs externally. It thus appeared to differ wholly from
the abundant tidal form Cribrella oculata and the somewhat raver Asterias
Mullers,t which is not uncommon at St Andrews under stones in rock-
pools, both of which carry the eggs and larvee over the mouth. The recent
researches of Mr Field on Asterias rubens f clears up the difficulty,
for it is found that the larvee are pelagic, and form in St Andrews Bay
part of the teeming multitudes of larval Echinoderms, which in the form
of Bipinnarians, Brachiolarians, Auricularians, and Plutei, characterise the
warmer months, The vast myiiads of the minute eggs of the common
cross-fish are given off in May and June.

The irregularity in the appearance of the larger medusew®, e.g., durelia
and Cyanea, in multitudes, has again been illustrated during the last
season, when comparatively few entered the bay, whereas in 1891 both
were common. A knowledge of the effects of currents and other facts
connected with their distribution is not yet sufficiently accurate to enable
us to make an explanation of the causes of such variations. The hydro-
meduse, on the other hand, seems to be more regular, the majority oc-
curring in June, July, and August while Zima and Arlantha are char-
acteristic of the winter months. In April the medusoid Z[ ybocodon gene-
rally makes its appearance, and continues to the end of summer. They
are conspicuous by their four carmine ocelli, and their two tentacles have
batteries of thread-cells. Large buds spring in some from the neighbour-
hood of an ocellus near the two tentacles, and the conspicuous faintly-pinkish
manubrium (of a trumpet-shape) occasionally encloses a Copepod. Pro-
fessor Alex. Agassiz§ connects it with a tubularian growing singly.; it
might also have been supposed to be related to Corymorplha, which occurs
off the Budda Rock. Another interesting addition to the pelagic fauna
is the beautiful garnet-tinted Halistemma, several examples of which were
procured in the bottom-net, and described by the Rev. A. D. Sloan,
B.Se.||

Thle|> larval forms of Peackia and allied species occur with great regu-
larity in spring and summer—the earlier stages during the former period,
the older during the latter.

Very few Radiolarians have been obtained in the surface-nets. On the
other hand, the various species of Ceratium are abundant almost through-

* Ann. Nat, Hist., ser, 6, vol. 6, p. 174.

+ I am indebted to Professor Jeffrey Bell for the identification of this form.
& Quart. Jowr. Micr. Sei., vol. 34, p. 105, Nov. 1892,

§N Amer. Aealephe, p. 193 1865

|| Ann. Nat. Hist., 1891, 6 ser. vol. 7, p. 413.
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out the year, and, as formerly mentioned, are the cause of phosphorescence
in the water on certain occasions. This genus (Ceratium) has been con-
sidered by various authors as algoid, e.g., by Dr John Murray in the
Report of the ¢Challenger,” and by F. Schiitt in the recent Planktou
Expedition of the German Government.* On the other hand, Gourret 7
and Pouchet § maintain more or less their relationship with the cilio-
flagellate Infusoria.

The abundance of plant-life in the inshore waters of this area is a pro-
minent feature. Diatoms, algee in multitudes, and resembling those
named, Antelminellia, Chatoceras, Pyxilla, Bacteriastrum, and the
various forms of Rhizosolenia, occur constantly in the nets. The abun-
dance of the latter form occasionally causes a greenish discoloration of
the water. §

* Reisebeschreibung der Plankton-Expedition, von Dr Otto Kriimmel, &e. Kiel
u. Leipzig, p. 266, &c., 1892.

+ Ann. du Musée Hist. Nat. Marseille, 1883. Mém. No. 8.

I Jowr. de U Anat. et Physiol., 1883, p. 399.

§ I am indebted for much assistance in the preparation of the following tables to
Mr J. Pentland Smith, M.A., B.Sc., now of the Horticultural College, Swanley,
Kent, who conducted the examination of the contents of the tow-nets with great
ability and punctuality.

{TABLES.
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2 _ &
Total 52’:
Course of | Depth - B
Net pll.llt ; Bon‘t_a of Water Surface Fauna Ll Sotraand
down, where, | thereafter and (Tow-net SEg ost-Larva
and time. an Nature ) WES Eﬁ]&ﬁ_‘: g;;:' Fishes
Depth, of 3‘3 .Z TaEval TFishes, | Nature, Size. {Hydromedusz,!  Medusse,
)
Bottom. Z § g Nature, Size. Col:x;ré'tion, l
=t | e -
[ ! !
29th November, |
1887.
Pier head Towards All Sand | Pleurobrachia, Pleurobrachia,
Kinkell many, and ova of large and
Ness Pleurobrachia small
3 fathoms Lesueuria, a
few adult
13th January
1888,
North of Pier | Towards All Sand 1 hour 1 young
Bell Rock Syngnathus
4 fathoms acus, 2} inch
14th January
888, .
Off Pier head | North- All Sand 1 hour | Pleurodrachia,
wards numerous,
| 4 fathoms large and
small
some larval)
16th January
1888,
2} miles N, [ To near | All Sand Lesueuria, a
of Pier E. Rocks few
4 fathoms
|
19th January |
1888. |
100 yards [ By salmon|
from Pier | nets to
head Castleand
thence to
about 300
yards off
Eden,
keeping
en route
about %
mile from
low water|
mark
3 fathoms
20th January !
1888. 1
(1) Baths, | To Eden All Sand \Pleurobrachia,
forenoon 3 fathoms large and
small
(2) Swilean | To Baths | All Sand Sprats, Tima bairdii,
Burn, after- | 6 feet to flounders Johnst,, with
noon 1 fathom reproductive
organs al-
most fully
developed,
1} inches
across,
colourless,
transparent.
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Mid-water Net.

Other Forms

Dia- Greenish
Tarval toms. Bodies,
CY& Larval lemarks,
Larval Sagitte Annelids Larval Adult luscold Mollusca, ete.
| Echinoderms. |  Size, etc, Pl Crust: Grust Molluscoida. | 3 gus
Adults.
s
Many Trochospheres Thysanopods :{ atium
of Polynoé Swarm  of tripos  a |
and  older Copepods bottom
stages with
scales
Larve of
Nerine
|
Schistomysis Infusoria |
ornata
Crangon vul-
garis,
several
Parathemisto
oblivia,
many adult
and young
A few good Parathemisto
oblivia, in
swarms
|
Swarms  of | Appendicu-
Parathemisto | laria (2)
oblivia

Adult Seali-
bregma  in-
Hatum

Idotea linearis
Parathemisto,
a few
Schistomysis
ornata
Amathilla
sabini Q
with ova,
pale
brownish
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o &
Total £z
Course of | Depth - B
Net put Boat of Water Surface Fauna S&g ‘
down, where, | thereafter and (Tow-net). SE8 Pelagic Ova, | Pos‘t-Lm'val
A Dnn;lh I\nt}uc géi Nature, Size. | \'utll‘ll:(:“gi‘ze Hydromedusa. Medusze,
SHLLS (9 2S5 |LarvalFishes, Selasitioas = Y 3
Eokiom ~Z & | Nature, Size. | ration
T = !
21st January |
1889. |
(3) Off West All Sand | Parathemisto oblivia, | Flounder, 3
Rocks many large and inch
small | Sprats, many
Acartia longiremis 1% 10,2
| Sagitta, a few, about inches
4 inch
Ceratium tripos
Aglantha digi-| Pleurobrachia,
talis (Oirce | very few,
rosea), very | minute
few
22nd January
3 mi‘lc NL N. 6 fathoms | Parathemisto oblivia | 1} hour Tima bairdii, Beroé, 3%
of Pier On Eden | Sandy Aglantha  digitalis | 3.15 about inches, and
p.m. 3 fathoms (Circe rosea) p.m., inc&x and | one smaller
under
Aglantha digi-
talis (Circe),
large
23rd January
1888,
Close inshore | Along E. | All Sand
at E, Sands | Rocks
keeping
A about 50
yards
from
outer
Rocks
1 fathom -
24th January
1888,
(1) About 1‘ 4 futhoms. | All Sand 1 hour .»1;7'21.1;!;:;
ileN.E. o digita,
ir‘llcs head (Circerosea),
and  frag-
ments  of
other
Meduse
24th January ‘
1889, ! f | ;
(2)  mile N. | sfathoms | Parathemisto oblivia,| 3 hour | Aglantha Pleurobrachia,
Castle To ]}ulm Sandy many t;(tz_(glc(zlt'smm) };]l‘x;ﬁﬁ and
:)RR?: ¥ Zima bairdii,
target a few 1 inch
3 fathoms
{ )
’ |
Aglantha
digitalis
(Circerosea)
I
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Mid-water Net.

Other Forms,
| Dia- (li}re‘flniuh
| Larval toms. odies,
| Larval Remarks,
| Larval Sagittoe Annelids Larval Adult )
Echinoderms, Size, etc. and Crustaceans. | Crustaceans. Molluscoida. M°£t‘éscu' ete.

Adults, 3
Bottom | Tow-net.
Very few, Parathemisto Rhizosolenia,
abou # inch oblivia, very few in
very few bottom tow-
Some  very net
small

Swarms Young Nerine Parathemisto

oblivia, in
- swarms

Bottom | Tow-net.

A few % inch Parathemisto Ceratium
oblivia, a tripos
few Diatoms
Parathemisto
oblivia,large
and small in
swarms,most;
small
Amathilla
sabini, a
few small
Sessile-eyed
forms (?)

A consider- | Adult Parathemisto

able numbe | Zomopteris, oblivia, a

' —reproductly | numerous, few

| organs, mall

compara-

tively small,

but with ova

i Cln %hcm.

urious para-

| sitie

| Diatoms,

| mearanus

‘ =

In swarms, | Adult Parathemisto

some with | Zomopteris oblivia,

Trematode many

larvee ; male Calanus fin-

elements marchicus,

largely de- ete,, many

veloped in

some

Bottom | Tow-net.

Numerous, % Calanus fin-

inch  and marchicus,

upwards many
Pseudocal-
anus elon-
gatus,
numerous
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o
)
Total ESE
Course of | Depth Rt
g Net p}xt . Boaxgt of Water Su(rI{nce Fm)mn S AT s ;
own, where, | thereafter and ow-net). SE& 7 ost-Larva
and time, and | Nature GE S | Delngle OV, | pygries,
Depth. of 33 : Larval I?ishes.. Nature, Size, |Hydromedusz. Medusw.
Bottom. ~2 E | Nature, Size, Colcgztlon.
2°'g : |
— = | 1
26th January
| 1889,
Abreast  of N. 4fathoms Stomo-
College, % | 2 fathoms | Sandy brachiwm
mile N. octocostatum
| 28th January
1889.
Pole Rock off| To  Pler Ovum of Pleurobrachia,
W. Rocks head,about green cod ?) Lesueuria, 3
1 fathom inches
30th January
1888,
N. from Castle| Towards | 6fathoms | Parathemisto oblivia, °
ogpoulte Sandy
shore
4 fathoms
drd February !
1888.

Off Union Outwards |1 fathom Aglantha digi-' Pleurobrachia,
Club n line be- | to s | talis (Circe | many large
tween Red | fathoms | r0sea) in |
Head | considerable |
and Bell | numbers, |

Rock | one  with ’
‘ pecullar {
| parasite (7) |
6th February
1888.
Beyond Towards | Sandy
Beacon at | Bell Rock
end of Pler | to point i | |
opposite | |
Kinkell | | |
Ness {
|
|
| |
7th February | ‘
1888,
From Pipe E. Sandy Parathemisto oblivia,
To opposite. a few
Kinkell
Ness
2 fathoms [ |
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Mid-water Net.
Other Forms,
Dia- G};e(elrlﬂsh
Larval toms, odies,
Larval Sagitte, Annelids Larval Adult (e tacR Bt
Echinoderms. | Size, ete. and Crustaceans. | Crustaceans, | Molluscoida. | M°“t}é“"‘ ete.
Adults, o
In swarms Adult Ceratium
Tomopterts, Jurca
a few
Bottom | Tow-net.
Calanus fin- Young Tintinnus
marchicus Spirialis denticulatus
| Diastylis Ceratium
rathkii, tripos,
young numerous
Spores of algae
Peculiar
algoid body
Diatoms
Larval star- | In swarms, | Adult | Parathemisto | A few veligers Spores of
fish  like | few 1 inch, | Zomopteris oblivia (as | and bivalves ulge and
Cribrella and swarms before), in fragments
of less swarms
Calanus fin-
marchicus
Parathemisto 2 Ascarids
oblivia, in in  Para-
swarms, themisto,
males show- and in an-
ing sperma- other sev-
tozoa, most eral large
young, one ova of As-
containing caris
ovaof Ascaris
and another,
Two Ascidians|
Considerable | Zomopteris, Amathilla
number numerous, sabini 1
small 1 Eurydice‘
pulchra
Parathemisto l
oblivia, con- |
siderable
number
2 about 11 1 Amathilla
inch sabini
Parathemisto
oblivia, |
numerous,
males de-
veloping
spermatozoa
Parathemisto
oblivia,
numerous
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small, im-
mature

S g
(1)
Total 5:; g
Course of | Depth wEE = o
Net put Boat | of Water | Surface Fauna | ° 58, o]
down, where, | thereafter [ _and (Tow-net). 25 | Pelagic Ova, | ~pige |
and time. | and Depth. N“fu s 527F | Natwe, Size. | \upure, Size, Hydromeduswe.|  Medusee,
9! S5 5 |Larval Fishes, Colotarba il
Bottom. ~%E | Nature, Size. | )
g & { |
8th febmnry :
888' s fverdii
Off bar of | Almost N. | Sandy | I;';Zlaauba“d“'
Eden. “
11th Feebrunry [ [
1888, vl
Off Pier head | To 4 miles | Sandy Pflf‘gf‘?mmm.
2 miles from W.
Sands. |
3 fathoms. ‘
T ‘ |
12th February |
1888, A
4 mile from | Towards Sandy Tl'{:?:gxanhas,
Beacon Bell Rock
at surface
12th llgebmry
89, v s
i mile N.E. S. 5 fathoms 03:::/,1{3“’ 0-
of Pier Sandy
13th February
1888.
2 miles be- |2 miles
yond Pier towards
Bell Rock
13th F%bmary
1889, - -
2 Miles N.E. | 4 fathoms |7 fathoms | 1 [dotea linéaris, 1 hour A;"Ia"z"?q Pff';;‘ﬁ" ﬁcrlgg
of Pier Sandy | Pseudocalanus elon- | 10.30 ‘ éyl alis ademiaes
9.30 a.m. gatus a.m. ( ;1 cerose), fo3 tooh 3
S‘Wg“a' 'vel'y few, # a few ksl
meh B e
Aglantha  digitalis Beroé and
(Circe roséa), very Lesueuria
few, small,
...immature
Aglantha
digitalis
(Cireerosea).
very  few,
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Mid-water Net.
Other forms,
Dia- grec;ﬁsh
Larval 7 toms. bod cs,
Larval Sagitte, Annelids Larval Y R Remarks,
Echinoderms. |  Size, &e. and Crustaceans. | Crustaceans. 2 ote ete.
Adults.
R v
|
| Adult Parathemisto A few
Autolytus oblivia, a few
prolifer,
|| with eggs
in pouch,
Larval form
of Nereis
Parathemisto
oblivia,
numerous
A few Parathemisto
oblivia
Bottom | Tow-net.
A few large Many Cope- Young
poda Spiridis
Nereis as be- Parathemisto
fore oblivia, in
swarms
Myriad, & to | Larval Nerine Boreophausia
£ inch 8 segments raschii,
Parasitic Ne- [ and Trocho- many
matode in | spherestage, Schistomysis
some adult ornata, very
ZTomopteris, few
many, $to} Mysis  vul-
inch garis, very
Nerels few
Autolytus, 1 Atylus Minute
with ovisac swammer= bivalves
damit
Parathemisto
oblivia,
swarms,
L Eurydice
pulchra
Calanus fin-
marchious, a
ew
Pseudocalanus
elongatus
Exuvi® of
Balanus
Bottom | Tow-net.
A few mature Calanus fin-
marchicus, a
few
Pseudocalanus|
elongatus,
many .

T2
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Total 22 Z
Course of | Depth =E =
i Net plut . I.Koa:t of w?ltcr Surface Fauna eS8 =
down, where, | thereafter an Tow-net). SR Post-Larval
and time. and Nature ¢ : ©g 2 {vf,'t‘tﬁf Sl‘;é‘ Fishes,
Depth. of S5 % | Carval Fishes, | Nature, Size, |[Hydromeduse.|  Meduse.
8 >
Bottom. ~2 E | Nature, Size. Coloxtatlon.
27°E ete.
14th February '
1889.
N. of inner N. b fathoms | Pseudocalanus elon- | g Aglantha digi-| 1 Pleuro:
Pier, 1 mile | 3 fathoms Sandy gatus, many hour talis (Circe | brachia, F
| Autolytus prolifer, @ rosea) many | inch
9.45 a.m. | bearing ova 10.20
Sagitta, very few a.m.
Aglantha  digitalis
(Circe rosea)very few
Aglantha digi-
talis (Circe
rosea) a few
large
17th February
1888, ‘
Reticulated larve of [ [
Nerine |
Cyphonautes
Copepoda
Young Appendicu-
laria
19th February
30yards N.E. N.E Sandy Parathemistooblivia,}| 2 Ovaof Plaice; | At mouth of
of Pier head very few hours Haddock ; Forth many
Pseudocalanus elon- Long rough | young wolf-
1.80 p.m. gatus, numerous 3.80 dab; Dab; | fishes, 21
1 Zomopteris, very | p.m. Green cod ? mm.
small
Sagitta, many (as
before)
Aglantha  digitalis
(Circe rosea)many as
in other net
I
21st February
1889,
3 miles N.E. S.W, 6 fathoms | Acartia longiremis, Aglantha digi-
of Pier head | 3 fathoms many hour talis (Circe
2,30 p.m, Calanus Jinmar- | 3.15 rosea) a few
chicus, very few p.m.
1 Sagitta Minute Pleu
Aglantha  digitalis robrachia
(Circe rosea) a few Ephrye ¢
Aurelia
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Mid-water Net.

Other forms,
Dia- greenish
Larval toms, bodies,
X Larval Remarks
Larval Sagitte Annelids Larval Adult '
Echinoderms, |  Size, etc, thlm?t Crustaceans. | Crustaceans, | JLolluscoida. Mol,lt‘é“"' ete.
Adults, z

Myriad Atylus swam-
merdamii,
very few

Parathemisto
oblivia,
numerous

Calanus fin~
marchicus,
many

Bottom | Tow-net.

Many, mature, Schistomysis
one  with ornata, very
parasitic few
Nematode 2 Atylus
swammer-
damii
Calanus fin-
marchicus
and Pseudo-
calanuselon~
gatus,
numerous

17 ova of Nauplii,a few Cyphonautes Ceratium
Echinoderms tripos
(Luidia ? andalge
Cucumaria?)

Bottom | Tow-net.

Many, as be- | Adult Zomop- | Nauplii, many = Schistomysis
fore teris, a few, | (chiefly off | ornata,very
about 4 inch | rocks) few, small
Parathemisto
oblivia,
many
Calanus fin-
marchicus,
many
Pseudocalanus
elongatus,
numerous

Many Parathemisto
oblivia,
numerous

Calanus fin-
marchicus,
many

Bottom | Tow-net.

A few Larval Nerine Parathemisto
oblivia, many
Calanus fin-
marchicus,
numerous
Copepoda in
considerable
numbers
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| 3
Eaf
Total et
Course of Depth o =1
Net put Bon}: of Water Surface Fauna ZZE —— T

down, where, | thereafter and (Tow-net). 25 ost-Larva |

and time, and Nature f:‘g = E:lt?xgr::c gi;g' Fishes,
Depth. of e Tarval Tishes, | Nature, Size, Hydromedusz. Medusze,
Bottom. ~7Z E | Nature, Size, | Coloration,
‘= ete,
26th February i
1889.

Midway be- Parathemisto oblivia Ciliated mi- Aglantha Ephyre of
tween Bell Calanus Jinmar- nute ovum digitalis Aurelia
Rock and chicus, very few in  morula (Ciree rosea),

Carr Rock Sagitta, very few stage a few
Larval Nerine? Larva E.
Larval Appendi- Clupeoids
cularia Sand-eels
2nd March
1888.
Off Beacon To Tent's 1} hour | Ova of plaice | Larval sand- | Aglantha Pleurobrachia
Muir and gurnard | eels digitalis
8 fathoms (Circe rosea)
Gth March
1888.
100 yards off | To mouth Ova of Had- Aglantha
E. Rocks of Eden dock digitalis
14 mile Ova of cod (Circe rosea)
3 fathoms 5y long
rough dab
Ova of dab
sy Tock-
ling €]
bearded)
7th March
1889.

1 mile E.of | ToEden |8 to 6| Eggs of haddock, 2 eggs of |1 of Cot- | Aglantha Cyanea, a
Kinkell Ness, fathoms | long rough dab, | hour Plaice em- | tus(?)7mm. | digitalis few minute

and 1 mile N. cod, plaice and bryo about | With no ap- | (Circe rosea) | Two Aurelice’
of Kinkell Sandy rockling 12.15 to issue | pearance of | many minute

Ness p.m. from egg fin rays Eggs and

11.30 a.m. Egg of dab Montagus larve of

Larval sand | sucker 52 Peachia
eels mm.
8th March
1889.

1} mile N.E. | Towards |8 to 7 | Parathemisto oblivia Crustacean Aglantha 1 Pleuro-
of Kinkell | Harbour | fathoms | Halitemora longi- (%) in morula digitalis brachia %
Ness 4} fathoms| cornis, many stage (Circe rosea) | inch

2.30 p.m. Sandy Pseudocalanus elon- Sand eels 5 Myriad Cyanea

gatus, very few mm. Mont- 17%mabairdii| minute, very
Nauplius, a few agus sucker 2% inches few
Pluteus 45 mm,
Ccelenterate 1 Pleuro-
ova brachia §

inch
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Mid-water Net.
Other fointt;ns,
| ‘ T Dia- greenis
| | el \ [ toms. bodies,
Larval Sagitte, | Annclids |  Larval o B BETIRS:
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. | ° i " ete, } 4
i Adults, | '
! l ‘ ]
| l : r
| Bottom | Tow-net.| '
|
In swatms, | Adult Auto- Thysanoessa, | Cyphonautes | Spirialis Ceratium
chiefly small ' ytus & Calanus fin- Clione, a few tripos, a few
| ZTomopteris, marchicus, a | Ceratium
| | small | few [ Jurca, a few
Bristles  of | | Rhizosolenia,
Harmithoe a few
Many spores
of alge
Diatoms,
many
|
| |
Numerous Multitudesof | Parathemisto,
Some fine the Larve | very few
of Nerine Thysanopods
Adult Auto- | (Myctiphanes Young Om-
lytus prolifer. and Thysan- mastrephes 1
[ oessa) inch long
| Calanus (?)
Large and A few small
small crabs
Bottom Trawl-net
Minute Myriad Tomopteris, a | Nauplii Parathemisto A few young Ceratium
brittle-stars few small abundant oblivia, | mussels, 1'a tripos, very
[ Autolytus & | for a fort- [ veryfew | mm., and few. Diatoms,
| | several night Calanus fin- other minute many
[ | 2 small bear- | Zoéa of marchicus bivalves
ing ova Crangon A few veligers
of Littorina
[
| |
Myriad | Autolytus | Crangon vul- |
1 prolifer 9 garis, a few, ‘
bearing ova | large and |
2) | small |
Schistomysis
| \ ornata A |
| ( few
| 1 Calanus fin-
| i marchicus
| numerous
{ | Acartia long-
! iremis, Q
| few
| Bottom | Tow-net. Calanus fin-
1 ‘ | marchicus,
| Many Nerine, adult. a few
| | Autolytus | Nauplius Pseudocala- Spirialis, a Diatoms in
| | prolifer & nus elonga- few bottom and
| ‘one ~ other tus myriad surface tow-
form Halitemora nets
longicornis,
| very few
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Young Cotti

1 Bougain-
villia  brit-
annica,very
small

R
ExF
Total w =g
Course of | Depth SEE
1 Net Ptltt " Bouftt of Wl%tar Strface Ft;unn, 5 E« = ;" T =
down, where | thereafter ang 'ow-net). =58 - ost-Larva
and'time. | and Natitre @ : w22 Eﬁl’l‘ﬂc g;;;’ Fishes
Depth. of 3 $ i I:ur\‘ul l"‘lsheé Nature, Size. Hydromedusa, Medusa,
Bottom, ~Z E | Nature, Size, Colozﬂon,
28 ete,
11th March
1889
500  yards | Towards | 5 fathoms| Halitemora longi- 1 2 eggs of | 3 clupeoids;,
N.E. of Pier | Targets cornis, very few hour rockling 85 mm, 10
head 3} fathoms| Sandy Pseudocalanus  elon- 10 mm.
gatus, very few am. A few Gobies
9 a.m; Nauplii, very few Pipe fish
Sdagitta, very few (Syngnathus
acus) 24
llrlx‘ches 5
erring (?
1% Inch @
12th  March |
Targets N.E. 5 fathoms 3 1 of plaice | Sprats 1} to
8,30 a.m, 3} fathoms| Sandy liour | Sand eels 2 inches
9
a.m.
Targets N.E, 5 fathoms! Py 1 of Cod 2 Cotti Aglantha Cyanea mi-
9.30 a.m, 3} fathoms| Sandy hour Agonus cata- | digitalis nute, very
10 phractus, (Circe rosea)| few
a.m. many her- (1 Bougain-
rings villia britan-|
nica, minute
15th  March
1889,

1 mile abreast | To Har- | 8 fathoms| Calanus finmarchi- 1} 1 of plaice G clupeoids, | Aglantha Fragments of
of Kinkell bour Sandy cus, very few hour 810 mm. digitalis Lesueuria
Ness 4} fathoms|  and Pseudocalanus  elon- | 11.15 Permanent (Circe rosea)

10 a.m. rocky gatus, very few a.m. rays'appear- | very few
=) Nauplii in swarms ing in tail
Herrings
many as be-
fore
Egg of Motella| 1  clupeold, | Aglantha
95mm., no | digitalis
appearance | (Circe rosea)
of perman-
ent rays
22nd March |
1889, )
400 yards off | To Targets| 5 fathoms| /falitemora longi- Eggs of | Clupeoids, 1 Tima Cyanea, min-
Pier 31 fathoms | Sandy cornis, very few plaice, em- | numerous, bairdii, 15 | ute, many
1.40 p.m, i Zoéa bryofar ad- [ 8 to 9 mm. | inches,unripe| Fragment of
Larval ZLesueuric, vanced on average | Aglantha Lesueuria
minute 1 Agonus cat- | digitalis 3 Pleuro-
Aglantha digitalis Larval sand | aphractus, (Circe rosea) brachia,
(Circe rosea), many eels (many) | sand eels, a | myriad, inch
| few some ripe
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Mid-water Net.

Larval

Sagittae,
Echinoderms.

Size, ete.

Larval
Annelids
and
Adults.

Larval
Crustaceans.

Molluscoida. |

|

Adult
Crustaceans.

Larval
Mollusca,
ete,

Dia-
toms.

Other forms
greenish
bodies,
Remarks,
etc,

T‘Myrind as
| before

Bottom

Very few

Tow-net.

Nauplii,
very few
Zcée

Schistomysis
ornata, |
many |

Mysis  vul-
garis, very
f |

ew |
Mg/u‘s grifith-,

sie
Diastylis

rathkii, one |

Caligus
Parathemisto |
oblivia ¢
Pseudocalanus
elongatus,
very few

Diatoms in
surface net

Bottom

Numerous as
before

Trawl-net

Adult
Autolytus
prolifer 3
@ Dbearing
ova

Nauplii
Zoém, many
of Carcinus
und Crangon

Schistomysis
ornata,very
few

Parathemisto
oblivia, very
few

Calanus fin-
marchicus,
a few

Schistomysis
ornata,
very few

Parathemisto
oblivia, a
few

Calanus fin-
marchicus,
many

Spirialis,
very few

Diatoms,
many

Bottom

Adult
1 Tomopteris,
1lnch

Tow-net.

Nauplii
myriad.

Schistomysis
ornata, very
few

Parathemisto
oblivia,
many

Calanus fin-
marchicus,
many

Calanus fine
mazchicus,
very few

Pseudocala«
nus  elon-
gatus, very
few

Halitemora

longicornis,
very few

A few (as be-
fore)

Adult Zomop-
teris

Zoém, very
few

1 Mysis?
Atylus swam-
merdamit,

very few
Parathemisto
oblivia, a
few
Eurydice
pulchra, 3
Idotea
linearis (3),
very small
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dab, turbot (one)
und rockling, many
Zogx

long rough
dab, many
sand eels

B
Enf
Total =2z
Course of | Depth g'gg
Net put i Boz:te of W?iwr Surface Fauna :5 i .
down, where, ere. 1 an (Tow-net). ZE8 >, = ost-Larva
and time. and Nature ) ) 2 {vﬁﬁﬂc gi;?:’ Fishes,
Depth, of P e ll“ikl" Nature, Size, (Hydromedusw®.| Meduse.
Bottom SB g |GArva LISIeS, | © ooloration,
J 2 o4 .5 | Nature, Size, &
~ ™ *
Sth April
1888,
In line with | To Maiden Haddock, ; Young forms,
Kinkell Rock plaice, cod | Hybocodon
Ness 4 fathoms and  rock-
ling, a few
(Also in bot-
tom-net)
6th April
1888.
7 miles E. of Sandy Eggs of cod and
Bell Rock plaice
9th April
1888.
4 miles from Sandy Eggs of
Pier and 2 plaice and
miles N.E, rockling
of Kinkell
Ness
7 miles E, of Sandy | Eggs of dab and
Bell Rock rockling
Many Crustaceans,
Daphnia-like
12th April
1888.
2 miles off | 4 fathoms | Sandy Eggs of cod, | Sprat, 2 Some young
Kinkell haddock, inches Pleuro-
Ness, and 2 plaice, dnb brachia
miles from flounder,
Pler head rockling
and weever
(Trachinus
vipera)
14ths;\pril
188!
Pier head Towards Sandy | Many eggs of had- Many eggs | Sand eels 5'8 | Some
Tay dock, cod, long of plaice, | mm,
lightship 1ougix dab, plaice, haddock, Agoni 5'5-7*5
for 1} dab, ﬂoumle\ and cod, dab, | rockling 45
miles rockling spmt, rock- | mm.
ing Plajce, 75
Clupeoms, mm,
7'5 | Cotti, 32
mm. mm,
18th April
1888,
Kinkell Ness N A few eggs | Gunnels, 17 Pleuro-
3 fathoms of plaice mm, brachia,
and  long { numerous,
rough dab | small
Sand eels in
swarms
Montagu's {
sucker |
Agonus cata-
Phractus
! =
19th April [ |
1888, 24th  April
20 miles S.E. Eggs of haddock, Eggs of | Clupeoids
of N. Carr cod, long rough gurnard, 75 mm, to
Rock dab, sprat, plaice, sprat  and | 9°2 mm.
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Mid-water Net.
Other Forms,
! Dia- G 1'0(:131511
Larval | toms. Bodies,
3 . ¥ Larval Remarks
Larval Sagitta, Annelids Larval Adult ST A vl
LEchinoderms. Size, cte., and Crustacecans, | Crustaceans. Molluscoida. ‘\I"(I:lt‘cl“m‘ ete.
Adults. ‘ 2
|
Zoea ]
|
|
|
|
Adult Auto-
lytus  pro-
lifer
A few Talitrus-like
form,
Daphnia
Many Many Many Hyperia (7)
Adult Nereis Lurydice,
dumerilii Idotea  lin-
(Epitocous earis  and
form) tricuspidata
Swarms, Idotea, and | A few young | Clione, many
chiefly many forms
about stalk-eyed
1 inch transparent
shrimp-like
forms
(Mysis)
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o

aE

Total ESd

Course of Depth -
Net put Boat of Water Surface l-'m)mu o8 % =

down, where, | thereafter and (Tow-net). SEs Sela o - Post-Larval
and time. and Nature 02 2 {v::];:““l’:?c 81‘,:‘ Fishes,

Depth. of 3:‘: z Tarval i’}s]ic's, I\éxt;u‘e, ?lze. Hydromedusa.| Medus:.
Bottom. k] 7 i 70 oloration,
8‘5 Nature, Size, oto
26th April
1888,

300 yards off N.E. 6} fathoms| Numerous Copepoda, | § hour Fewof plaice, | 1 goby, 1f | Pelagic
Pier 500 yards | Sandy Centropages hama- | 11 a.m. | cod, and | inch Medusoid

10.30 a.m. just  in tus and Calanus fin- whiting, Young eges

line with marchicus one of | flounders,

Pier head flounderand | ito 4 inch,

3 fathoms poor cod, | andone 14y
25th  April | inch
1887 Dab, 27 mm.
Cottus, T mm.

30th April
888,

3 miles E. of | To Maiden |7 to 9 A few eggs of rock- | 1 hour | A large | 5 gadoids, Pleurobrachic
Pier head, Rock fathoms ling 2 p.m number of | Ito1} inch | Few. Zhau-| many
and 3 miles | 4 fathoms | Sandy Numerous Copepoda ova, viz.— | 8 sand-eels, | mantiasand
from Kin- ] Centropages hamatus of plaice, | #inch Lizzia punc-
kell Ness Calanus finmarchicus gurnard, tata
1 p.m. and  Halitemora long rough

longicornis dab and
rockling
4th May
1888.

100 yards off | To point |64 fathoms| Young Decapod 1 hour | Notnearlyas | 4  gadoids, | Numerous. Cyanea,
Pier in line | about Sandy Cuma Sa.m. | numerousas | % inch Sarsia tubu- | great num
with middle | half-way Centropages hamatis, last day 3 sand-cels, | losa and | bers
of Pier and | between 4 and @ Eggs of | 2inch pulchella Pleurobrachi
Scoonie Hill | Edenand Halitemora  longi- plaice, gur- and Zhau- | in grea
7 am. Pier cornis and Acartia nard and mantias numbers

3 fathoms longiremis nume- haddock
rous
Nauplii
9th May
1888,

(1) Abreast | E.N.E, |4}to6 A few Appendicu- | 1 hour 8 gadoids, § | Sarsia tubu- | 1 Pleure
of Castle To point | fathoms | larie, 11.15 inch losa, a few brachia
10.15 a.m. where Sandy Larval Mollusca (?) a.m. 3 gadoids, % | 2 Sarsia pul-

Scoonie ‘Calanus finmarchicus inch chella,

Hill in Halitemora longicor- 1 gadoid, % | 1 Phialidium
line with nis inch, variabile,
Pier head | Nauplii 1 sand-eel, 4 | var. globosa
3 fathoms inch )

2) Near S. 4 hour 4 gadoids, } | Sarsia tubu-
mouth  of | To point 12.30 to i inch losa and
Eden where p.m. Thauman-

12 noon Scoonie { tias, a few

Hill in |
line with i
Pier head :
10th May H iy
1888, |

Half-way be- | To Eden |8 fathoms| 1 Copepod, Halite-| § hour 7 gadoids, % | Sarsia tubu- | 1 Cyanea,
tween Kin- | mouth' Sandy ! mora longicornis 11.45 to % inch losa, a few | Pleurobracl
kell Ness | 4 fathoms 13 Sagitte,  to §inch | a.m. 2 flounders, | Phialidium a few
and Budda ! 7z to & inch | wvariabile,

Rock 1 clupeoid, # { var. globosa,

11 a.m. inch 2

1 Thauman-

tias
Harbour, 2 hours 2 flounders, | 1 Stauridium
2 p.m 4 p.m. 4 inch productum
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Mid-water Net.
Other Forms,
. Dia- Gl;'ccix;ish
Larval 5 toms. OCUe8,
Larval Sagitte, Annelids Larval Adult MoTlugeolda “Ié'ﬁ"u‘s“c‘ﬂ Re‘e‘:‘“ksr
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. | ° o —pgs o
Adults. 2y
A few adult [ Pelagicova |1  Crangon
Nematodes vulgaris,
Mysis | vul-
garis,
Schistomysis I
ornata, l
I)iaslylz’x
rathkit, a
few
Numerous, Adult Zoex numer- | Parathemisto | Appendicu-
& inch Tomopteris ous oblivia, laria, 3
Eurydice, a
few
Calanus fin-
marchicus
! i
|
|
e |
!
Numerous, } | Adult. 2 | 2 Zoex 2 Parathe- | Appendicu- || Numer-
to 1 inch, | Nereis and misto oblivia| laria, many || ous
one or two | Syllis,latter | | spicular
with para- | bearing blue i forms
sitic Nema- | mass of
tode eggs
1, 1 inch Parathemisto | Appendicu- \ |Rhizoso-| Infusorians
oblivia, laria, in ! lenia | amongst
3 Amphithoe | swarms:] | stf  ‘houses,’ of
1 Eurydice t |“houses’| Appendicu-
1 Copepod, ! of Ap- | laria
Calanus fin- pendi-
marchicus cularia
Appendicu- |
laria, in
swarms
i § |
i i
Zoewm, afew |2  Parathe- | Appendicu- | Rhizoso-
misto oblivia | laria, in lenia inl
1 Copepod, | swarms abund-
Calanus fin- ance in
marchicus surface
net
Schistomysis 2 larval in-
ornata, a sects
few |
3 Amphithoe !
littorina
2 Gammarus
locusta,
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Exf
Total &=
Course of | Depth - B2
a Net p;xt Boart of Water Surface Fauna I .
own, where, | thereafter and (Tow-net). SEx g . ost-Larval
and time, and Nature ) 2z 2 {;‘{lﬁ(ﬂc gllg‘ Fishes,
Depth. of =T B I:urvul 'Fllshe.s Nature, Size, |Hydromedusg, Medusa,
Bottom, 282 | Natare. Sizo.| Coloration,
! ~ZE ature, 5 G
o =
11th May |
1888. |
(1) Opposite N.W. 6 fathoms| 2 Copepods, unrecog- | 4 hour 2 sand-cels, § | 1 Sarsia tubu-
Spindle Rock| for 500 | Rocky nisable, and Halite- | 12.45 to } inch losa
12,15 p.m. yards mora longicornis (?) | p.m.
4 fathoms Ova of Holothu-
rian (?), a very few
(2) 500 yards N.W. 6t05 | Eggs of gurnavd, | 2 p.m. 2 sand-ecls, § | Laodice Pleurobrachia
N.W. of | along fathoms | haddock, poor cod, to % inch cruciala, a few
Spindle Rock| shore Rocky sprat, dab, lemon 2 Gadus vir- | (Thaumantias
1p.m. keeping dab, and rockling, ens(?),8toi | pilosella), a
150 yards Ova of Holothu- inch few
off  low rian (?), a few 2 flounders, | Zhaumantias
water s inch melanops,
rocks, few
2 fathoms Sarsia  pul-
chella  and
tubulosa, a
very few
1 Stauridium
productum
15th May
1888.
2 miles N.E. N.W. 63 to 43 | Eggs of topknot and |14 hour Sarsia tubu- | Cyanea, man
of Pier 3 fathoms | fathoms | others as above 5.3 losa, many | Halistemma
4 a.m. Sandy a.m. Laodice cru- | (bottom-net
ciata
(Zhaumantias
pilosella)
Thaumantias
melanops, a
few
Stauridium
productum,:
a few
Margelis
raAmosa
(Bougainvillia
britannica)
1 Lizziajocto-
| | punctata
16th May l
QQ 1
14 mile E. of w. 7 fathoms| | 4 hour 4 Gadus vir- | Sarsia tubu- | 1 Cyanea of
Pier, and 2 |3} fathoms | Sandy 8.30 ens, }1inch, | losa, a very inkish hue
miles N.E. am. | with para- few inch
of Kinkell ‘\ sltic Caligus
Ness
8 a.m. I
17tlr May
1888.
1 mile E. of N.W. Afew Appendicularicee, } hour
Pier 2 Sagitte, §and } inch| 4,50
4.30 p.m. pm.
4 hour
E. of Maiden 5.25
Rock p.m
5.15 p.m,
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Mid-water Net.
Other Forms,
| | D | G
Larval - LOms. y
Larval Sagittae, Annelids Larval Adult Molluscoid “L?:”"L i kex;x;rks, ‘
“chinoderms, Size, ete. and Crustaceans. | Crustaceans, ate -
Adults. A '
| |
Parathemisto | Appendicu- Rhizo-
oblivia, a | laria, in solenia |
few swarms in |
Gammarus abund-
marinus (?) ance
and locusta in mid-
1 Amphithoe water
littorina and
surface
nets
Parathemisto | Appendicu- Rhizo-
oblivia, a | laria, in solenia
few swarms in
2 Amphithoe abund-
littorina, ance
LEurydice in mid-
pulchra, a water
few and
surface
nets
|
1, }§ inch, 1 Amphithoe | Appendicu- Rhizo-
with para- littorina laria, in solenia
sitic Nema- 1 Atylus swam-{ swarms in
tode merdami abund-
1 Eurydice ance
in sur-
face
net.
|
1 Atylus bi- | Appendicu- Rhizo- | 1larval Insect
spinosus laria, in solenia
1 Caprella swarms in
abund-
ance l
in
‘houses’ |
of Ap- |
pendi- |
\ cularia, |
andsur- |
facenet i
i
Rhizo- ‘
solenia
in
abund-
ance
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shore
11.30 a.m.

pilosella), a
very few

25
D)
Total £S2
Course of | Depth —EZ
Net put Boat of Water Surface Fauna Otesial
down, where, | thereafter and (Tow-net). SE £ | Pelagic Ova I’olst-Lurvnl
and time, and Nature B0 52 || Nafura: Sizo. ishes,
Depth. of E3% N‘.L,mc' & “‘?' Nature, Size, |Hydromeduse.| Medusa.
R4 o |Larval Fishes, Col ;
Bottom. Aé £ | Nature, Size, oloration,
acs cte.
T =
18th May
1888.
(1) 55 miles 1 Idotea
S.E. of Bell Copepoda, many
Rock Calanus finmarchicus
Acartia longiremis
and  Longipedia
coronata
(2)  mile Ww. by | 63 to 3% 1} hour | Eggs of vock- | 6 gadoids, # | Zaodice cru- | 2 Berod
E. of Pier Baths to | fathoms 9.50 ling to 3} inch clala
8.40 a.m. Roman a.m. (Thaumantias
Catlmllic piloseflla),
Church very few
2 fathoms 1 Thaumantias)
melanops
Sarsia tubu-
losa, very
few
1 Sarsia pul-
chella
(3) § mile E. N: Appendicularia, a | } hour
of Pier very few 4.45
4.30 p.m. 2 Sagitte, } and % [ p.m.
inch
1 Bero¢
19th May
1888.
N. of Eden To 100 | 54 to 4% | Appendicularia, a |1} hour 31 gadoids, 3, | Sarsia tubu- |Pleurobrachi.
9.26 a.m. yards E. | fathoms | very few 8 #and } inch, | losa, a few numerous,
of Pier Sandy Calanus finmarchicus! Q.. smallest pinkish
3 fathoms Longipedia coronala with embryo- coloration
2l St}yz‘llw, V% and 4 gic, mcditzm eSuCUria
nch | n: post- vitrea
larval caudal numelzmls
fin appear- 4 to 14 inche
ing
22nd May
1888. |
(1) 23 miles of N. 9 to 9 | 1 Copepod, Halite- { 1 hour 2 gadoids, # | Zaodice cru-
Boarhills, 54 fathoms | fathoms | mora longicornis 11.30 and  inch, | ciata
111‘ml 4 rmilg: Sandy a.m. fm;ltnlc;r\‘;'lih (T/l.(lnunl;m)tia.e
£, 0 5 post- a pilosella
Andrews caudnlI fin
10.30 a.m. appearing,
embryonic
median fin
2 Point w. 9 fathoms % hour 1 gadoid, ¢ | Sarsia tubu- | Lesueuria
where net |34 fathoms| Sandy 12.30 inch IIOM;’ a few vilrea,
drawn up at .1, Laodice eru- | numerous
11.30 n.lln. L ciata Pleurobrachic
11.45 a.m. (Thaumantias| many
pilosella)
ova (7)
23rd May H
1888. |
Midway be- 5 7} fathoms| Ovum of Holothurian | 1 hour Sarsia tubu- | Lesueuria
tween Pier | 3 fathoms | Sandy 12.30 Ilosa, many vitrea,
head and D.m, Laodice cruci-| numerous
Kinkell Ness, : ata Pleurobrachic
2miles from (Thaumantias| numerous
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Mid-water Net.

Larval
Echinoderms.

Sagitte,
Size, ete.

Larval

Annelids
and

Adults,

Larval _ Adult
Crustaceans. | Crustaceans.

Molluscoida.

Larval
Mollusea,
ete.

Dii-
toths.

Other Forms,
Gteenish

. Bodies,
Remarks,
ete.

Appendicu-
laria,avery
few

Rhizo-
solenia,

Rhizo-
solenia
in
abund-
ance

DBalani in
Cypris-stage

Rhizo-
solenia
abund-
ant in
surface
net

1 Copepod
Halitemora
longicornis

Appendicu-
laria,
numerous

Rhizo-
solenia
abund- |
ant in
both
nets

Rhito-
solenid
in sur-
face
net

Rhizoso-

lenia,
in sur-
face
net
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S
Rt
Total EZz
Course of Depth =Bz

g Net; plllt : Bon:. of Water Surface Fauna e T —
own, where, | thercafter and Tow-net). =5 DAIRD o ost-Larval |
and time, and Nature ; ) ,‘:"éé {ﬁl‘:ﬁ’,‘; g}: Fishes,

Depth, [0 i Iiﬂll'\"lll,"ish s, Nature, Size, |Hydromeduse.|  Meduswe.
Bottom. [ e 20 | Coloration
| ~% 5 | Nature, Size. | '
| F = | ete.
24th May
1888.

24 miles E. Ww. 9 fathoms| Eggs of rockling 7 hour Sarsia tubu- | Lesueuria
of Pier, 3 |3 fathoms | Sandy 13 Copepoda, Halite- |12 noon losa, a few vitrea, many
miles N. of mora longicornis 1 Sarsia Pleurobrachia,
Kinkell Ness, Exuvie of Balani pulchella many

11.15 a.m.
26th May H

1888, !

3 miles from | W.S.W. |6} fathoms Copepoda,  Halite- | % hour Many of gur- | 3 gadoid Tha ti L ria
shore 3 fathoms | Sandy mora longicornis, a | 12.30 | mard, “all | 11, 19 and | iucida (?), vitrea, very

Midway be- few p.m. showing 24 mm. brick red | few
tween Kin- Exuvie of Balani embryo with marginal i
kell  Ness pigmented ocelli, I
and Pier yolk  and numerous ||

11.50 a.m. lens  fully and rather |

formed thick ten-
A few ova of tacles
brill () Sarsia tubu-
losa
|
28th May |
1888.

4 miles B. of | W.S.W. | 8110 6% | 1 Copepod, Centro- | 1} hour| Many ova of | 1 Cottus, 9 |2 Thaumantias| Lesueuria
Pier, 3 miles | 4 fathoms | fathoms pages hamatus 2.50 gurnard, mm., per- | melanops vitrea, a few
from Kinkell Sandy Exuvie of Balani p.m. sprat, dab, manent Sarsia tubu- | Pleurobrachia,

130 p.m. cod,  had- | caudal vays | losa, a few many

dock, whit- | scarcely
ing, brill (@ | apparent
few) 8 gadoids, 25
mm. to 20
mm., smal-
lest exhibit-
ing perma-
nent rays in
caudal fin
5 sand-eels,18
mm to 20
mm., one
partially
digested by
Pleurobrachia

3 flounders,
9 mm. to 15

mm.
1
1st June
1888,

Near Pier, in N.E. 5 fathoms # hour | 18  gadoids, | Thaumantias | Lesueuria
line  with | 24 fathoms| Sandy 11°15 75 mm. to | pileata, a | vitrea, in
Scoonie Hill a.m. 24 mm., [ few swarms
and end of smallest Thaumantias | Pleurobrachia,
Pier with mere | melanops, very few

10.30 a.m. trace of | many

permanent | Laodice
rays in | cruciata

. caudal fin (Zhaumantias
6 flounders, | pilosella),
9mm. to 12 | numerous
mm., with | Zhauman-
eye on each | fias, (?), a few
side of head, | 1 Margelis
and perma- ramosa
nent rays | (Bougainvillia
present in | britannica)
smallest
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Mid-water Net.
Other Forms,
e | R
Larval toms. aies,
Larval Remarks
Larval Sagittze Annelids Larval Adult . ) !
Echinoderms. |  Size, etc. and Crust: Crustaceans, | Molluscoida. Molltlésca, ote.
Adults. | 3
Appendicu- Rhizoso-,
laria, a few lenia, a
few
\
Appendicu- Rhizo-
laria, in solenia,
swarms a few
! in both
nets
\
{
1 adult Megalops, a | Young Appendicu- As be-
Tomopteris few Hyperia laria, in fore
Zoez, a few swarms
[
|
Rhizo- |
solenia,|
numer- |
ous |
| |
I
|
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2.5

! Total £2g

s Course of | Depth PR
Netpilt | Boat! | of Wuter |  Surface Fauna G [

down, wlere, | théieafter and | (Tow-net). Sdn Pelagic Ova Post-Larval
Al tirie. and Nature BES | Notite Sh Fishes,

Depth, of 8= E ‘Iim'val Tish Nature; Size, Hydromedusz.. Meduse.
Bottom. —~3 2 | Nature, Size, | Colofation, |
Sz l ete. !
7th June
1888.

Scoonie Hill S. Sandy 27y 10 Agonus cat-| Gadus Hydroid
in line with ¥ hours aphractus virens (?), 33, Zoophytes
Coast Guard 1.15 | 23 Gobius mm.

Flagstaff, 3 p.m. minutus Gadoid, 27
miles from Pleuronectes mm.
shore . limandaand | 9 flounders,

10.40 a.m, | platessa, 4'5 mm. to

| many large | 9 mm.
and small, | 3 Agonus cat-
3 clupeoids, aphractus
| 5 gurnards 10°5 mm.
e s = = me—— ===l |

1 mile N.E. | Towards 86 13 hour | 7 Zrigla gur- | 5 flounders, Hydroid 2 Pleuro- ‘
off Kinkell | Harbour | fathoms 1250 | nardus 6,.7, 7'8: i Zoophytes brachice, '
Ness Sandy p.m. | Gobius mn, small ;

11.40 a.m, mInutus, 1 clupeoid |

very many, | 1 Agonus
1 whiting | cataphractus,
T Agonus cat- | 11 mm. w
aphractus
Pleuronectes
' ! limanda,
| { 6 saleable, 3
| unsaleable
Pleuronectes
platessa,
3 saleable,
16 unsale-
able
11th June |
1888.

2 miles from | Towards | Sandy Eggs of rockling (3 |  hour [ A few of Sarsia tubu- | Cyanea,afew,
Pier, 1 mile | Pier bearded ?) 1.30 gurnard losa, many | larger than
off Kinkell | A few Ostracoda p.m. | Larval Cyclop- Thaumantias | before and
Ness, : teruslumpus, melanops yellowish

12,15 p.m. i 5 mm. Laodice Pleurobrachia,

1 cruciata many
(Zhaumantias
| pilosella),
i { very few,
Thaumantias
lucida
| numerous,
i Margelis
i ramosa
| (Bougainvillia
i britannica),
i a few
| Lizzia  octo-
! punctata,and
— 2 other forms;;
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Ground Trawl.

Larval
chinoderms.

Sagitte,
Size, ete.

Larval
Annelids
and
Adults.

Larval
Ciustaceans.

Adult
Crustaceans.

Molluscoida.

Larval
Mollusca,
éte:

Dia-

toms.

Other Foyms,
Greenish
Badies,
Rémarks,
ete,

Adult Echino-
derms

Two  sand-
stars

2 adult

Schistomysis
ornata,
numerous

1 Crangon
vulgaris

1 Cancer

(Corystes) cas-
sivelaunus

Cuma | tri-
SPInosa

Diastylis
rathkit,
numerous

1 Atylus swam-
merdami

Allorchestes
nilssonii,
very few

7 Idoted line-
aris |

A few sand-
stars

1 heart-
urchin

2 adult
Autolytus

Schistomysis
ornata,
numerous

1 Crangon
vulgaris

1 small
hermit-crab

1 Cancer
cassivelau-
nus

Portunus
holsatus,
myriad

3 Diastylis
rathkii,
niimerous

Atylus swam-
merdami,

a few

Nisea  lub-
bockiana. a
few

Mid-
Many, 15
mm,

water Net.

1 adult
Tomopterts

Megalops, a
few

Zoege, many
with  long
spines

|1 Pandatus
annulicornis
1 Hippolyte(?)

Appendi-
cularia,
many

Exuvie of
Balani,
afew

A few In-
fusoria  in
mid - water
net
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2 5
Total £Sg f
Course of | Depth -2
; Netpt}:t hBontt, of W:(\Itcr Surface Fauna °sg | e
down, where, | thereafter an Tow-net). BES | Pelac > ost-Larva
and time, and Nature | ¢ ) 2EZ kl\vﬁl;:ﬁg’ (5)1‘72‘ Fishes,
Depth. o =B Larval Fishes Nature, Size, |Hydromedusz. Meduse.
Bottom. | ~5 2 | Nature, Sizo. | Coloration,
CZ{: 1 % ete,
12th June |
1888. | |
Midway be- | To about | Sandy | & hour | Many of gur- | 2 gadoids, 10 | Swarms :— Lesueuria
tween Pier | 200 yards| and 2pam. [ nard, some | and17mm., | Zhaumantias | vitrea In
and Kinkell | from Pier| partly with blasto- | former with | inconspicua, | swarms,young|
Ness keeping rocky derm secondary lucida, and  adult
1.10 p.m. 4  mile multicelled, | rays apparent | iemispharica,| Pleurobrachia,
off shore and others |only in caudal | and melanops,| very few
with embryo | region Laodice
far advanced cruciata
| Larval Cy- (Thaumantias
{ clopterus pilosella),
lumpus, 5 Phialidium
mm, variabile
(var. globosa)
Margelis
ramosa
(Bougainvillia
britannica),
Fragment of
Stauridium,
Sarsia tubu-
losa
13th June
1888. |
Abreast of | Tomiddle |6 fathoms 1/ Gurnards, 4 gadoids, 7, | Swarms:— Beroé, very
Maiden Rock| of west | Sandy hour numerous, 75, 8 and | Sarsia tub- | few
1.10 p.m. sands 2.15 some with | 10 mm., the ulosa | Lesueuria
4i fathoms p.m. blastoderm smallest s  pul- | vitrea, In
multicelled, | withperma- | ckella ~(?), | swarms—
and others | nent rays | with red- | young and
with  pig- [ in caudal | dish ocelli, | adult,
mentation region Thaumantias |\Pleurobrachia,
on embryo | 3 flounders, | Zemispharica,| numerous,
and yolk-sac,| 6, 9 and 12 | inconspicua, | large and
Larval mm., with | melanops, small
Cyclopterus eyes on | octona (?),
lumpus, 6 | both sides | andgibbosa,
mm. of head, and | (pinkish),
swimming Laodice
on edge, no | cruciata
permanent | (Thaumantias
rays in tail | pilosella),
of smallest | Epenthesis
maculata
Margelis
ramosa
(Bougainvillia
britannica),
2 Lizzia octo-
punctata
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Mid-water Net.
Other Forms,
\ Dia- Greenish
Larval toms. Bodies,
v 9 | ¢ . Larval Remarks
Larval Sagitte | Annelids Larval Adult o U
Echinoderms. Size, otc. | and | Crustaccans. =~ Crustaceans. Molluscoida. ‘\Ioll':\:sca, et
} Adults. 2
Very few Young/Mage- Appendi-
lona cularia,
Phyllodoce very few
Eulalia, 3
Polydora and
Sabellaria
Very few Adult Hippolyte (?) | Appendi-
Tomopteris, Caligus, with | cularia,
a few large parasitic many
and small Udonella
caligorum
|
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Lart T11L— Eleventh Annual Report

Net put
down, where,
and time.

Course of
Boat
thereafter
and
Depth,

Total
Depth
of Water
and
Nature
of
Bottom.

Surface Fauna

(Tow-net).

,and (2)
taken up.

(1) Length of Time

Net down
Time when

Pelagic Ova,
Nature, Size.
Larval Fishes,
Nature, Size.

Post-Larval
Fishes,
Nature, Size,
Coloration,
ete.

Hydromedusz.

Meduse.

15th June

1888. |
4 mile from
Pier rocks |
with (1)
Scoonie Hill
in line with
Gas Works
chimney
10 a.m.

(2) From end
of former
trawl

12 noon

E.
2 fathoms

N. |
to Eden
mouth|
2§ fathoms

4 fathoms
| Sandy

3 fathoms
Sandy

1 hour
11 a.m.

4 hour
12.30
p.m.,

Gurnard  a
few, with
blastoderm
multicelled,
and others
with  pig-
mented

embryo

Same as before

1 Gadus
morrhua,
showing
tessellated
arrangement
of pigment
1 Cyclopterus
lumpus, 9
mm.

| Sarsia tubu-

Numerous :—

losa, small,
Margelis
ramosa
(Bougainvillia,
britannica),
very few,
not  quite
ripe,
Laodice
cruciata
(Thaumantias,
pilosella)
Phialidium
variabile
var.globosa,
not quite
mature,
Thaumantias
melanops,
nearly ripe,
Thaumantias
octona
immature,
Thaumantias
hemispherica,
mature,
ZThaumantias
inconspicua,
immature,
Sameas above,
but not so
numerous

Lesueuria
vilrea,
many,young
and adult

 Pleurobrachia,

many

Same as above,
but not so
namerous

16th June
1888,

1 Cephalopod,
with sper-
matophores

A few Cope-
poda

18th June
1888.

1 mile N.E.
of Pier
9.30 a.m.

|
W.S. W,
3 fathoms

6} fathoms
Sandy

hour
10 a.m.

Same as be-
fore

Sarsia “tubu-
losa
Thaumantias
gibbosa,
hemisphee-
rica, octona,
lucida, and
melanops. as
before,
Laodice cruci-
ata
(Zhaumantias
pilosella), as
before,
Margelis ra-
mosa
(Bougainvillia
britannica),
as before
1 Oceania
episcopalis

Pleurobrachia,

as before
Lesueuria
vitrea, as be-
fore
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Mid-water Net.

Other Forms,
| ‘ [ i | Dia- Greenish
| Larval | ‘ o] toms. Rl)mllc?,

Larval |  Sagittae, Annelids |  Larval Adult L ! emarks,
Echinoderms. [ Size, cte. and Crustaceans. | Crustaceans, | Moluscoida. M°llt'ésc"‘ cte.
Adults. cic.
Young | Caligus,
Mitraria | with para-
| sitie Ud-
onella cali-
gorum
i
|
f [ i |
< T T
\
]
i
1
! : |
J i i
H | T T T
|
Allorchestes !
nilssonii
Caligus, 4 &
and @, latter
very mature
i 1
| |
|
|
|
|
{
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Net put
down, where,
and time.

Course of

and
Depth.

Boat of Water
thereafter

Total
Depth

and
Nature
of
Bottom.

£

Eos

<B4

Surface Fauna c=E
Tow: Y _ =
(Tow-net). &ES
2%

=g 2

CZ;;

Pelagic Ova,
Nature, Size.
Larval Fishes,
Nature, Size,

| Post-Larval
Fishes,
Nature, Size,
Coloration,
ete.

Hydromedusga.

Medusge.

23rd June
1888,

3} miles
E.N.E. off
Pier

10.45 a.m.

14} fathoms|

Towards (10 fathoms

A few Copepoda :-——
Sandy Halitemora  longi-

Centropages  hama-

Acartia longiremis,
A very few Ostra-

Megalops stage of

cornis,

tus, and

coda,

lobster. Diatoms

1} hour

12.15
P,

Same as be-
fore

hemisphe-
rica, many,
mature

1 Margelis
ramosa
(Bougain-
villia  bri-
tannica)
Epenthests
maculata
(Thauman-
tias macu-
lata), very
ripe,
Sarsia
tubulosa,
many small
and im-
mature

Thaumantias | Pleurobrachi

very many,
large (very
ripe), and
small

25th June
1888.

1 mile .
of Pier head
11.45 a.m.

To within
300 yards
of Pier
head near
salmon
nets

2} fathoms|

5 fathoms| Many Copepoda :—

Sandy

Centropages hama-
tus,
Acartia longiremis,
Cladocera, Evadne
nordmanni, a very
few
A very few Zoez

2 hours

1.45
p.m.

A few as
before

Sarsia tubu-
losa as be-
fore
Laodice cru-
ciata

pilosella), a
few large,
not  quite
ripe,
Thaumantias
hemisphee-
rica, many
as before,
Thauman-
tias ),
large, not
quite ripe,
Epenthesis
maculata
(Thaumantias
maculata),
many, not
so ripe as
formerly

Very few
fragments
of Lesueuria
one whole,
small

(Thawumantias | Pleurobrachia

very many
as before

26th June
1888.

13 miles N.
of Pier head
12,45 p.m.

Sandy

Young Mollusca
*013 inch

Cladocera, KEvadne
nordmanni,

Many Infusoria,
Ceratium fusus

1 Megalops

15 hour
2 p.m.

Solenette
(Solea lutea),
dab

Sarsia tubu-
losa, im-
mature
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Mid-water Net.
Other Forms,
Greenish
[k Bodies,
Larval Larval tome: e ARtk
Larval Sagitte, Annelids Larval Adult . 1
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. Molluscoida. Mo‘lzltxgcu, ete.
i Adults.
\
| i
‘ Very few, 12 | Young Poly- | Megalops, a | Caligus,many, In sur-| Peculiarspicu-
mm. gordius few 4 and Q@ faceand| lar bodies. ‘
Adult Zomop- | Zoew, a few mid- Algoid (see
teris water sketch)
nets
|
I
|
:
A few
(see |
Very few, 1 Montagua sketeh) | Algoid forms
6 mm. to alderi, 9 in sur- | (as before)
14 mm. ripe. face net,
Caligus,
many, &
and Q,
mature
|
1
\
Bottom | Tow-net. \
Acartia
' longiremis
Bottom | Tow-net. {
|
Plutei, many Nauplii, Halitemora Post-larval 4 kinds | Tintinnus
numerous longicornis mussels, in sur- | denticulatus
Ostracoda, ‘012 inch, | face Ceratium
numerous *0077 inch, | net, divergens
Evadnenord- *008 inch and 5 | Spores of |
mannt, Spirialis, o | kinds alge  and |
myvriad. few in algoid  as |
Calagus bottom | above in
rapazx, M.- net surface net.

Ed.

Algoid as

bottom net

before  in |
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Net put
down, where,
and time.

Cowrse of | Depth

Boat of Water
thereafter and
and Nature
Depth. of
Bottom.

Total

28th June
1888.
300 yards
N.E. of Pier
2.20 p.m.

from
bottom

43 fathoms Sandy
2 feet

5 fathoms

Surface Fauna
(Tow-net).

et down, and (2)
Time w hen taken up.

(1) Length of Time
N

|
Pelagic Ova, |
Nature, Size.
Larval Fishes,
Nature, Size.

Post-Larval
Fishes,
Nature, Size, |{Hydromedusze.
Coloration,
ete.

Medusae.

1 young lobster
Young crabs, very
few

Ostracoda, very few
Cladocera, FEvadne
nordmanni,  very
few

Megalops, very few
A very few Plutei
Infusoria, Ceratium
Jusus

4 hour
3 p.m.

2nd July
1888.

400 yards
N.E. of
Pier head

10 a.m.

N.E.

2 feet
from
bottom

5 fathoms
Sandy

5 fathoms

Many eggs of gur-
nard with advanced
embryos

Many eggs of sprat
with advanced em-
bryos

A few cggs of dab
with advanced em-
bryos

Many eggs of rock-
ling with advanced
embrycs

A few of topknot (?)

A few of lemon dab
1 embryo with yolk-
sac

1 Centropages hama-
tus

Evadne nordmanni,
very few

Exuvie of Balani,
very few

Ceratium divergens,
few

Tintinnus  denticu-
latus, very few

1 hour
11 a.m.

8 Trigla
qurnardus,
3F to 4¢
inches, 1
saleable

1 Agonus
cataphractus,
2% inches

1 sprat in-
jured, pro-
bably 23
inches

1 whiting,

unsaleable
Plewronectes
platessa, 8
suleable, 5
unsaleable
Pleuronectes
limanda, 5
saleable, 6
unsaleable
2 thornback
skates, sale-
able

5 flounders,
b,
and 12 mm.,
smallest ex-
hibiting eyes
o each side
of head, and
permanent
raysappear-
ing in tail

5 gobies, 6,
10, 11 mm,,
smallest:
with  per-
manent rays
in tail

Pleurobrachia,
very few

Young
Pleurobrachia,
(see sketeh)
A few ova of
Lesueuria (?)
(see sketeh)




of the Fishery Board for Scotland. 321

Mid-water Net.
Other Forms,
Dis- Greﬁnish
Larval - toms. ,B“ 105
Larval Sagitta, Annelids Larval Adult Molluscolda M%?l‘l:s?:}n ““mé“]‘s'
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. 3 - T as
Adults. =
|
Bottom |Tow-net.
Pluteid, Larval, Lagis,| 1 Megalops lalitemora Appendicu- 4 kinds | Infusoria :—
numerous Magelona, Nauplii, longicornis laria, a few in sur- | Zintinnus
Spirorbis numerous Acartia young (see face denticulatus
longiremis sketeh) net, Algoid, as
Centropages | Cyphonautes, numer-| before, in
hamatus, many ous surface net
numerous forms | Ceratium
Ostracoda, as be- [ fusus,
abundant, fore in | ¢ripos, and
Evadne bottom | divergens
nordmannt, net Algoid as
myriad before  in

bottom net

Ground |Trawl,

Adult 1 small Neph- Mysis flexu-

Echinoderms thys, young osus, nu-

1 Asterias, merous

broken test Portunus

of Echinus holsatus,
numerous
Diastylis
rathkii,
abundant
Anonyx
edwardsii,

very many,
large and
small, @
carrying
young
Atylus swam-
merdami,
very few
Another ses-

sile-eyed
form
Bottom | Tow-net.

Plutei, a 1 Wartelia Nauplii, Copepoda, in | Appendicu- Post-larval | Many, [ Infusoria,

few numerous abundance laria, A few young | same numerous
Acartia lon- | young,very | mussels, ‘01 [ kinds | Ceratium di-
giremis, few to *0125inch | as vergens and
Halitemora Spirialis, a | form- | fusus
longicornis few erly Tintinnus
Ostracoda, denticulatus
very few Amphidinium
Evadne operculatum
nordmannt, Algoid  (as
Lovén, num- before)
erous,many
specimens
with young
in  Dbrood-

pouch
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Total
Course of | Depth
Net put Boat of Water Surface Fauna
down where, | thereafter and (Tow-net).
and time. Nutfure

Post-Larval
Fishes,
Nature, Size, [Hydromeduse.|  Medusz,
Coloration,
ete.

Pelagic Ova,
Nature, Size.
Larval Fishes,
Nature, Size.

an
{Depth, 0
Bottom.

(1) Length of Time
Net down, and (2)
Time when taken up.

4th July
1888,

1% mile N. 4} fathoms| 1 small Anonyx ed- |13 hour | 2 Pleuronectes Pleurobrachia,
off Pierhead Sandy wardsii 9.10 limanda, very few
8.40 a.m, A very few. larval a.m. 2r to 2}
Annelids, same as inches
smallest in other 1 Sungnathus
nets % acus

2 feet |4} fathoms Pleuronectids,
frombot- 11 mm.
tom Lump-
suckers, 9
to 10 mm.

Sth July
1888.
2 miles N.E. [ Towards |5 fathoms 1 hour| 18  7rigla | 3 flounders, Pleurobrachia.
of Pier Kinkell Sandy 11.30 gurnardus, 8, 9, and 12 o few oV
head Ness and a.m, 31to 5 inches| mm,, shed
10 a.m. muddy 2 Trigla gur- | smallest
nardus, 74| Wwith  per-
inches manent rays
1 sprat, 2} | appearing
inches in tail
2 whitings,

54 to 6} inches’
70 Pleuronectes
limanda, 2
to 33 inches
(G0 Pleuronectes
platessa, 4
to 44 inches
8 Pleuronectes
Mesus, sale-

able

20 Pleuronectes,

; platessa,

| large, 12inches
10 Pleuronectes

{ limanda,

largest 10

‘ inches

i 1 Raia clav-

ata, 163 by
124 inches
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Other Forms,

I ‘1 Dia- (‘;recnhh

Larva i U 3odies,

_ Larval Sagittee, Annelids Larval Adult Larval pme Ilumnrk;-,

Echinoderms. | Size, ete. and Crastaceans, | Crustaceans. | Molluscoida. Moluiecs; ete.

Adults. ete.
Ground |Trawl.
Form as in | Nauptii, a | Schistomysis A few
bottom tow- | few ornata,very in
net, and a few, young, ground-
few tubes one @ bear- trawl
ing ova
Diastylis
rathkii
Anonyx  ed-
wardsii, a
few
Atylus swam-
merdami,
a few
1 Calliope
leeviuscula
3 ldotea
linearis
Bottom | Tow-net.

Lluter, a few Form in tube, | Nauplii, Copepoda, Appendicu- | Post-larval | 6 kinds,| Infusoria,
Nerine (see | abundant many laria, very | Young mus- | 4 as | numerous
sketch), Acartia lon- | few sels, 012 | form- | Zintinnus
Many small giremis Cyphonautes inch erly denticulatus
forms Ostracoda, A few young Ceratium

very few Pteropods tripos and
Evadne, in divergens
abundance Amphidinium
Other forms operculatum
A few ova Algoid, as
before
Ground (Trawl,

Young
shrimps, a
few

Diastylis
rathkii, a
few

Very few,
young
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last day
11 a.m.

bottom

Nauplii, numerous

Plutet, a few

Infusoria:— Ceratium
divergens and
Amphidinium oper-
culatum

oil globule-
like clu-
peoid, but
no vesicles
in yolk

Egg of top-
knot (?)

25
Ex
Total gegg
: Course of P‘%})th = E -
Net put Boat of Water . T e —
down, where, | thereafter and s“}f'},ff,,f&‘)‘,““ $ES Pelagic Ova, | Yost-Larval
and time. and Nature S5%F N ,m’f‘. Btz Fishes,
Depth, of ais S onl Tt | Nature, Size, [Hydromedusm.| Meduse.
Bottom ~= 2 II\‘fut‘"] I'lsaihcs, Coloration,
SZi ature, Size. e
2 feet |5 fathoms
from
bottom
6th July
888, Towards (53 fathoms| Natica (?), a few? 1 hour | A fewof gur- | 83 gobies, | Sarsia tubu- | 2 Lesueuria
N. of Pier | Kinkell Sandy Mussels, *013 inch 11am. [ pard with | 35 mm. to losa, many, | wvitrea
head, 2 Ness Ostracoda, very few embryo well 11 mn., small, im- |Pleurobrachia
miles 3 fathoms (Cypris stage of advanced, smallest mature namerous,
10 a.m. Cirripede?)  with pigmented with  per- |2 7haumantias| large, seem-
diatoms  growing A few eggs | manentrays | melanops ingly spent,
on it of sole in tail Thaumantias | a few small
1 Zoea, Holoblastic maculata
ovum A few almost
ripe, largest
nearly 4 inch
Same place | 2 feet from (53 fathoms 1 hour
and time as bottom Sandy 11 am.
before
7th July
1888, w. 8 fathoms 4 hour Thaumaniias | 3 Aurelic
1% miles E. | 4 fathoms | Sandy 11 am. melanops, aurita,
of Pier many, and | largest
head, and hemispherica | 4 inches ir
13 mile N. a few very | diameter
of Kinkell ripe, about | Lesueuria
Ness & inch bearing ova
10.30 a.m. 016 inch
Pleurobrachic
many large
and small a:
before
From point | Towards |8 fathoms| Halitemora longi- | & hour | 8§ eggs with
where net | Boarhills, 2|  Sandy cornis, a few 11.30 previtelline
taken up | feet from Evadne nordmanni, | a.m. space and
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Mid-water Net.
Other Forms,
Dia- (E‘ecnish
Larval toms. odies,
1 Larval i
Larval Sagittee, Annelids Larval Adult ot & Remarks,
| Echinoderms. Slzgc, ete. and Crustaceans, | Crustaceans. Bloliuscoidn? ‘“mclt‘é' S ete.
" Adults. i
Bottom | Tow-net.
Dlutet, Nerine, as | Nauplii, Acartia lon- | Appendicu- Post-larval Infusoria:—
numerous before numerous giremis laria, very | Spirialis, Tintinnus
Small forms Halitemora few, young many denticulatus
as before longicornis, | Actinolrocha | Young mus- and  Cera-
abundant sels, tium divers
1 Caligus inch, nu- gens
Ostracoda, merous
very few
Evadne,
many
Brood-
pouches
filled
Appendicu- 2 kinds
laria, very in sur-
few face net
Bottom | Tow-net.
Many Plutet Nerine Nauplii, Halitemora Post-Larval |4 kinds | Zintinnus
(post-larval) numerous longicornis Natica  ca- |nsbefore| denticulatus
Ostracoda tena (?) a Algoid  (as
very few few young before)
Evadne, a mussels,
few +013 inch
Ova in Gas-
trula stage
Nauplii, Caligus, a A few
very few few @ bear- of 1
ingova;one kind
with parasi-
tic Udonella
caligorum
Bottom | Tow-net.
Plutei, a few As before Nauplii, Halitemora 5 kinds [ Algoid  (as
abundant longicornis in bot- | before) both
Centropages tom, and| tow-nets
hamatus 4 kinds | Two  forms
Acartia lon- in sur- | (see sketch)
giremis face nets
Ostracoda,
very few
Evadne, few
Ovum in
Morula stage
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| o
| | Total Ef‘ig
Course of | Depth < EZ
| 3 Net ])}lt Boat of Water Surface Fauna st == — =
| down, W] v S'g . st-Larv
Tt R amt, | @met) [ E58 | pangi o, | Positernal
Depth. of 835 L*,::_;i‘xi Fishos, | Nature, Size, [Hydromeduswe.| Medusa.
Bottom. B I:Iaturc Size. | Coloration,
CZE il ete.
|
10th July
| 1888.
200  yards | Towards |5 fathoms 3 hour | Masses of [ 1 goby, 8 | Zhaumantias | Lesueuria
| N.E.of Pier | Eden Sandy 4 12.10 | eggs of | mm., per- |kemispherica,| vitrea, in
11.40 a.m. 3% fathoms am. frog-fish manentrays | many large, | swarms, a
appearingin [ a few im- few small,
tail mature, largest 2
} majority inches  in
| ripe diameter
| Thawmantias |Pleurobrachia,
maculata, in swarms,
a few ripe large and
] small
| 13th July
1888.
L mile N. of | To within |5 fathoms 3 hour | Eggs of top- [ 2 gobies, 7 | Zhaumantias | 1 Aurelia
Pier 200 yards of| Sandy 3.30 knot mm. and 12 | kemispherica,| aurita, 4
| 2,45 pan. Pier head p.m. mm. many large, | inches in
3 fathoms Sarsia tubu- | diameter
losa, very | Lesueuria
few vitrea, nu-
1 Margelis merous (as
ramosa before)
[ (Bougainvillia | Pleurobrachia
| britannica), | (as before)
| large, im-
mature
14th July
1868,
t mile N. | To within (5}fathoms| 7 hour Thawmantias | 3 Aurelia
of Kinkell # mile rocky 35 p.m.| hemispherica,| aurita, 4
Ness abreast of numerous inches in
2.20 p.m. Maiden Sarsia tubu- diameter
Rock losa, a few | Lesueuria
3 fathoms A few ova vitrea, a few
Pleurobrachia,
numerous,
Larval
Peachia,
many
2 feet from |5} fathoms Thawmantias |Pleurobrachia,
bottom rocky hemispherica,

many

Larval

small, very
few, and a
few embryo-
nic  forms

Peachia (7)
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Mid-water Net.
Other Forms, |
Dia- Greenish
Larval Datval toms. RBod ic;,
Larval Sagittee, Annelids Larval Adult oAt CIMArKs,
Echinoderms. Size, etc. and Crustaceans, | Crustaceans. Molluscoida. Mollt:sca,! ete.
Adults. t
Ampelisca 3 kinds | A few Cwelen-
gaimardii terate (7)
@  bearing Ova 004 to
ova *005 inch
Tintinnus
denticulatus
A very few |1 Hyperia | Appendicu- 3 kinds
Zoe® medusarum laria, a few
Caligus, very | very small
few
Moultings of
Cirripedes
Bottom | Tow-net.
As  before | Nauplii, 1 Hippolyte | Cyphonautes | Post - larval | 3 kinds | Zintinnus
Young forms | numerous 5 inch Spirialis, a denticulalus,
mn tube Acartia lon- | few numerous
(Spio-like) giremis Natica, and Form  (sce
Halitemora other uni- sketch)
longicornis, valves, my- Richest  col-
myriad, and riad lection this
many Mussels, ‘011 summer
Longipedia inch to *014
coronata inch, nu-
Ostracoda, merous
many
LEvadne,
numerous
A few ova in
Morula-stage
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Net put

down, where

and time.

Course of
Boat
thereafter
and
Depth.

Total
Depth
of Water
and
Nature
of
Bottom.

Surface Fanna
(Tow-net).

(1) Length of Time
Net down, and (2)
Time when taken up.

Pelagic Ova,
Nature, Size.
Larval Fishes,
Nature, Size.

Post-Larval
Tishes,
Nature, Size,
Coloration,
ete.

Hydromedusae.

Medusze.

18th July
1888,

500 yards E.

of Iier head

9 a.m

w.
2 feet from
bottom

6 fathoms
Sandy

Appendicularia,
very few, small

Acartia longiremis,
very few

Caligus, very few
Larval Nerine
Pleurobrachia, very
few large

6 Beroé, large and
small

Laodice  cruciata,
large, mature

Obelia dichotoma
Ceratium divergens

4 hour
9.30
a.m.

Montagu’s
sueker
Sand-ecl
Eggs of rock-
ling, gur-
nard, sprat,
and  sole-
nette.

Obelia dicho-
toma

Pleurobrachia,
many
Larval Pleu-
robrachia
ova

3
R

19th July
1888.
mile N.E.
of Kinkell
Ness and 1
mile E. of
Pier head
10.50 a.m.

w.
4 fathoms.

2 feet from
bottom

7 fathoms
Sandy

7 fathoms

‘Acartia longiremis,

very few

Centropages hamatus

Halitemora  longi-
coinis

Evadne nordmanni,
very few

Nauplii, a few

Larval Annelid (see
sketch)

Plutet, very few

1 Pleurobrachia,
medium size

Pleurobrachia, very
few, small

Larval Pleurobrachia

1 hour
11.30
a.m.

Eggs of sole-
nette, gur-
nard and

lemon dab

*)

Laodice
cructala
(Thaumantias
pilosella),
numerous,
large, ripe
Thawmantias
hemispherica,
a few

Aurelia
aurita,

Lesueuria,
many

Beroé,
numerous

Pleurobrachia,

myriad, large

and small
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval toms. Bodies,
: E Larval Remarks,
Larval Sagittae Annelids Larval Adult - )
Echinoderms. Size, cte. and rus ans. | Crust ns. Molluscoida. Mollusca, cte.
ete.
Adults.
Bottom | Tow-net.
Plutet, Nerine, many| Nauplii, Acartia lon- | Appendicu- Veliger  of |4 Kinds | Zintinnus
nunerous (as before) numerous qgiremis, laria, very | Spirialis(?) denticulalits
Spio-like in | Zoe®, very [ myriad few, small Post - larval Ceratium
tube few Halitemora | Cyphonautes, | Mussels 011
Capitella longicornis, very few inch to 013
a few Phoronis, and | inch
Centropages other forms | A few ova 4 Jusus,
hamatus Nmerous,
Longipedia Algoid  as
coronata formerly
Pleopis poly-
phemoides
Oithona spi-
nifrons, a
few
Lvadne,
many
Ostracoda,
very few
Rhizo-
solenia
very few
(see
sketeh)
3 other
kinds in
surface
net
»
Bottom | Tow-net.
Plutei, many erebella Nauplii,afew| Halitemora | Cyphonautes | Veliger of 7 kinds | Zintinnus
Polynoé, Spio longicornis, Spirialis(?) denticulalics
and Acartia Post-La Cerativm
longiremis, mussels 013 JSusus
afew inch
Lradne, very Spirialis,
few and  other
Cyclopina univalves
littoralis
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2 feet
from
bottom

7 fathoms

bristles (Sabellaria)

o &
EA7
Total = % 2
Course of Depth < 53—
Net put Boat of Water Surface Fauna S _
do\\’nl, t\yhur(‘,, thcr?l::lfter I\:tnl:‘u, (Tow-net). £ ‘5 Pelagic Ova, Pols};k;l‘lx'\ al
y a \ e o a= \{ o Cfn DIGE,
i Depth, of 5SE Ii?:}::fk? : i Nature, Size, |Hydromedusse, Meduse.
Bottom, =5 2N lt 2 S.," s| Coloration,
Ezg Nature, Size, ek
20th July
1888, y g .
1 mile E. of W. 7 fathoms| Young Mollusea, 1 Cyelopterus | 3 gﬂdm(!s Thaumantias Aure.lm,
Pier head, | 4 fathoms | Sandy 0125 inch lumpus, Gadus virens, melanops, aurita, -
and 1 mile Acartia longiremis, newly 19 mm., and zuyrmll many, 6
N.E. of Kin- very few hatehed 1 Gadus | Numerous inches in
kell Ness Calanus finmarchi- minutus, 15 | planule l(llumctgr
cus mm. Lesueuria
Centropages hamatus Pleurobrachia,
Larval Annelid numerous
with enormous Larval

Obelia dicho- |Pleurobrachia,

toma, very
few
Ova

Peachia, } to
£ inch,cling-
ing to Thau-
mantias mel-
anops,
numerous

a few

medium siz
Pleurobrachia

(larval)

21st July
1887,
* Garland’
12,20 p.m.

Young Hyperia
Calanus finmarchicus
Acartia longiremds
Minute siphono-
phore-like

21st July

S,

Acartia longiremis
Centropages hamatus

Anomalocera pater-
sonii

Qithona spinifrons
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval : toms. Bodies,
Layval Sagitte, Annelids Larval Adult Molluscoids “Lﬁﬂ.ﬂ.]. RETATRE
Echinoderms. | Size, ete. and Crustaceans, | Crustaceans, | = 01 0SCOIGR. | HOTBUSCL, i
Adults, it
A
'
Bottom | Tow-net.
Plutei, very Nerine Nauplii, Thysanoessa Cyphonautes, | Post-larval S kinds | Zintinnus
few Form  with | numerous tenera very few Univalves, and denticulatus,
enormous Surface and very few Rhizo- many
bristles bottom nets Mussels, *013 | salenia, | Algoid  (as
(Sabeliaria) Longipedia inches, 0145 | very before)
Terebella coronata, inch, and | few
Polynoé many other forms
Acartia lon-
giremis,
numerous
Halitemora
longicornis,
numerous
Oithona
spinifrons,
a few
Pleopsis
polyphemo-
ides

Ostracoda, a
few

Evadne
nordmannt,
afew

Some 15mm.

Lobster-like

Hyperia
medusarum,
Q with ova

Calanus  fin-
marchicus

Acartia lon-
giremis

Pseudocal-
anus  elon-
gatus
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o5
Total Ei’ g
Course of | Depth B
Net put Boat of Water Surface Fauna S
down, where thcrcall'ter \'ﬂnt]l)llll‘e (Tow-net). ££5 | pelagic Ova, Poi‘ti.s%:lclsm]
. an( N 22 |rNntica. Qi) S
and time. Denth e £27% | Nature, Size. | noture, Size Hydromeduse.| Meduse.,
i Bottom S35 g |Larval Fishes, Coloration,
I o2 £ | Nature, Size. &
| == ete.
| =
| 251d July
1888, Y
Between Towards |54 fathoms| 22nd  July 1887, | # hour | Many eggs of | Pleuroncetids,| Sarsia tubu- | Lesueuria, a
Kinkell Ness| Castle Sandy ¢ Garland,’ surface- | 11.50 gurnard 52 mm. losa, a few fc\\'"
and Maiden | 34 fathoms net vii a.m, | Many eggsof | Gobies 4 to | Zhaumantias | Beroé, many

Lock § mile
from shore
and § mile
from Pier
head

1110 a.m.

Anomalocera pater-
sonii

Halitemora longicor-
nis, a few

Acartia longiremis,
a few

Longipedia coronata

Evadne nordmannt,
a few

Plutet

Ceratium fusus and
tripos, very few

¢ Garland,’ surface-
net viii

Calanus finmarchi-
cus

spat
Many eggs of
rockling
A few of
dragonet

52 mm.
Rockling, 3°8

mm.
Pipe-fishes 16

to 22 mm,

(?) myviad

Thaumantias
hemisphwe
rica, very
few

Pleurobrachia,
many,
Larval
Peachia, on
Thavmantias

2 feet 5} fathoms| Obelia dicho- |Pleurobrachia,
from toma, very | afew small
bottom few

Ova
24th July
1888.
Fmile N.E. [ Towards |5 to 4} | Mussels, *015 inch, | % hour Thauman- Lesueuria,
of Pier Eden fathoms | very few 11.50 tias (2) numerous
11.10 a.m. 34 fathoms| Sandy Acartia longiremis, | a.m. numerous Beroé,
a few 1 Margelis numerous,
Lrvadne nordmanni, ranosa Pleuro-
a few (Bougain- brachia,
Nauplii, very few villia britan-| myriad
Plutei, many nica), ripe Larval
Tintinnus  denticu- Sarsia tubu- | Peachia, a
latus, very few losa, a few few
Thaumantias
hemisphe-
rica, a few

2 feetfrom| 5 to 41 Obelia dicho- | Pleuro-

bottom fathoms toma, very brachia, o

few
Ova

few small

Larval
Pleuro-
brachia, o
few
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Mid-water Net.

Other Forms,

Dia- Greenish
Larval Faval toms. R.Bmli l‘,
Larval Sagittoe, Annelids Larval Adult ; ST CIAIKS,
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. Molluscolda. Mollufes, cte.
ete.
Adults.
Hyperia Appendicu- 3 kinds
medusarum, | laria, small in
@ Dbearing sur-
ova face
1 Lestrigonus, net
Kinahani, §
@
Bottom | Tow-net.

Plutei, a few Nerine, many| Zoew, very | 1 Diastylis | Appendicu- | Post-larval | 6 kinds | Tintinnus
Form — with [ few rathkii laria, very | Natica, and denticulatus
lavge bristles | Nauplii, Halitemora few other uni- and
as before many longicornis | Cyphonautes, | valves, Ceratium
(Sabellaria) Acartia many many tripos
Terebella longiremis Mussels and
Polynoé Oithona spi- other bi-

nifrons valves 013
inch and s
*0135 inch
Young uni-
valve
Natica cat-
ena (?), very
few

Bottom | Tow-net.

Plutei, many Nerine, a few| Nauplii, Acartia lon- | Appendicu- Post - larval | Rhizo- | Tintinnus

Bipinnaria Polynoe, very | many giremis laria,small; [ univalves, solenia,| denticulalus

Brachiolaria few Longipedia very few | Natica, very |Ceratiuimfusus
Form  with coronata and| Cyphonautes, | ete., a few few, sy, Lripos,
£normous Oithona afew Mussels 014 | and 5 | very few
bristles spinifrons, inch to *013 [ other | Many minute
(Sabellaria), numerous inch kinds | ova
a few

Ostracoda, a
few

Lvadne nord-
manni, a few

Exuvie of
Balani

Young uni-
valve

Natica
catena(?)
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S~
g2
Total =g
Course of | Depth w52 | akin
Net put Boat of Water Surface Fauna Sl z
down, where, | thereafter and (Tow-Net). %E 5 | Pelagic Ova, Pols‘f‘/-;ﬂl‘\ al
S Dnn;ll ng“m E%E Hafurefibies \'ntm'em%iye Hydromedusz.| Meduse.
Cptil. + = | Larval Fishes,| 7, 212 “%
Bottom. :'..‘;: f:_’ Nature, Size. g ('Olgt’(?m"‘
=S 3
25th July
1888. ; :
3 miles from | Towards | 9 fathoms| Natica calena (?), | 1 hour Thaumantias | Lesucuria,
St Andrews | St Andrews| Sandy ‘013 inch, very i melanops, m.\'x};\d‘
2 miles N. | 5 fathoms few p.m. myriad DBeroé, myriad

of  Whale
Rock
12,55 p.m.

2 feet from
bottom

9 fathoms|

Evadne nordmanni,
numerous

Acartia longiremis,
many

Halitemora  longi-
cornis

Centropages hamatus
Larval Annelid
(young of Polynoé)
Plutei, myriad
Pleurobrachia, a few,
small

(?), a few
Margelis
ramosa
(Bougain-
villia brit-
annica), a
few ripe
Thavmantias
hemispherica,
many

melanops,
small, unripe
2 Thawmantias
hemispharica
Obelia dicho-
toma, a few
Stawridium
productum,
very few

Thawmantias |Plewrobrachia,

Thaumantias |Plewrcbrachia,

myriad

Ls 1
Peachia,
many,
clinging to

Thaumantias
melanops

very  few,
small

26th July
1888.

1 mile N.

of Pier

1 mile N.It
of Pier head
2 p.m.

Towards |5 fathoms

Baths
3 fathoms

Towards
Pier 32
feet from
Lottom

Sandy

6 to 44
fathoms
Sandy

Appendicularia,
small, very few

Natica catena (?),
very few

Mussels 013 inch,
many

Longipediacoronata,
very few

Evadne nordmanni,
Lovén, numerous

Larval Annelid (War-
telia) in tube, very
few

Plutei, a few

Pleurobrachia,
young, very few

A few Ceelenterate
ova
Ceratium fusus, very
few

1 hour
1.30 p.m

Eggsof rock-

ling, sprat,
weever and
gurnard

12 gbbies, 7
mm. to 13
mm., small-
est  with
permanent
rays in
caundal

region

Thaumantias
hemispherica,
many

Obelia dicho-
toma, very
few

Podocorune
carnea (7)

Lesueuria, a
few

Beroé, many

Pleurobrachia,

Jarge,myriad

Pleurobrachia,
a few, small
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Mid-water Net.

Other Forms,

Dia- Greenish
Larval Larval toms, Bodies,
Larval Sagittm, Annelids Larval Adult it Mollusca, Remarks,
Echinoderms. |  Size, ete. and Crustaceans. | Crustaceans, | 0 uscolda. ete. etc.
Adults.
2 Amphipods, 4 kinds
Hyperia
galba, small
Bottom | Tow-net.
Plutei, many Terebella, Nauplii, Halitemora Cyphonautes, | Post-larval Rhizo- | Tintinnus
Laygis, numerous longicornis, a few larger | Natica solenia,| denticulatus,
Polynoé and Acartia than before | catena (2), | very | Ceratium
Nerine, longiremis many, and [ few, Jusus  and
myriad and Qithona other uni- | and 6 | ¢ripos
Form  with spinifrons, valves other | Algoid form
enormous many Mussels, '014 | kinds | (see sketch)
bristles Longipedia inch, numey-
(Sabellaria), coronata, a ous
and 2 other few, Young Natica
forms, many Ostracoda catena () as
Aricia  and many, before
Pholoé, Evadne, many
Polygordius
Bottom | Tow-net.
Bipinnaria, Lagis Zoewm, very | Halitemora | Appendi- Post-larval Rhizo- | Infusoria :—
Auricularia Form with | few longicornis, | cularia, Natica and | solenia,| 7Tintinnus
cnormous Nauplii, Acartia very few, other uni- | very denticulatus
bristles many longiremis small valves, few, Ceralivm
(Sabellaria), and Longi- | Cyphonautes, | numerous, and 8 | fusus, many
very few pediacoron- | numerous Mussels, other | Ceratium
LPolynoe, very ata, numer- ‘015 inch, | Kkinds | ¢ripos,afew
aw ous and  other Forms in
Spio, Eulalia, Ostracoda, a bivalves, both nets as
Nicolea, few, numerous in  yester-
Aricia Evadnenord- Young day's bottom
mannt, Natica as tow-net
numerous before
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Plutei, many

Beroe, a few, medium
size

Pleurobrachia,
numerous, small
Thaumantias incon-
spicua
Thaumantias octona

Lizzia octopunctata,
Y inch, and many
small

Medusa buds

osE
Total fas
Course of | Depth = E ;
Net put Boat of Water Surface Fauna 5 ok
down, where, | thereafter | _and (Tow-net). 2235 | peiagic Ova, | Fost-Larval
and time, and Nature 252 | Nature, Size, |-, Fishes,
Depth. of 3*-':, Larval Fi 1'«:5, Nature, Size, (Hydromedusa.| Medus®.
Bottom. ~Z & | Nature, Size. Colm;:\tlon,
goa ete.
31st July
1888.
1 mile N. of | E. towards(5} fathoms| dppendicularie, Eggs of | Dragonet, Pleurobrachia,
Pier Redhead, | Sandy young, very few Solenette 4 mm, very few
9 a.m, 2 feet Cyphonautes, many Larval sand- | Motella, 4-5 Pleurobrachia,
from Natica catena (?), eels, a few mm., several young, very
bottom young, very few Gobies, 6-11 few
surface s, '013 inch, mn. many
net 9 feet 3 inch, and other Sand-eels,
from bivalves 7-12 mm.
surface Halitemora  longi-
cornis
Acartia longiremis
Longipedia coronala,
very few
Qithona spinifrons,
very few
Ostracoda, very few
Evadne nordmanni,
many
Nauplii, many
Plutei, a few
Beroe, many
Pleurobrachia,
young, a few
1 August
1888.
13 mile N.E. | Towards | 7 fathoms| Appendicularie 4= hour Cupeoids, Thawmantias | Beroe,
off Pier | Castle Sandy (larval), a few 10.4. 16-18 mm. melanops, various sizes,
opposite 34 fathoms Cyphonautes, a few a.m. several many average 13
Eden Natica catena (?), a Thaumantias | inch
10.20 a.m. few hemis- Pleurobrachia,
Copepoda, a few pherica, a | 1!inch and
Evadne nordmanni, few upwards,
a few many
Plutei, a few
Beroé, very few
7th August
{ 1888. |
Off Boarhills E. 94 fathoms| Cyphonautes, many |41 hour Gunnel, 43 |1 Margelis | Lesueuria, a
Harbour 73 fathoms| Sandy | Actinotrocha 6.45 mim. ramosa few
I 550 p.m. Spirialis, numerous | p.m. (Bouguain- | Beroé, 13 to 4
Acartia longiremis (Sur- villia brit- [ inches
Halitemora  longi- | face) annic) Pleurobrachia,
cornis F hour Thaumantias | numerous,
Megalops of Portu-| 6.35 hemis ohee- 1 inch to 1}
nus p.m. rica and | inches
Zoex of Porcellana, incon: picua | Larval
many Peachia,
Zoew of Portunus(?) chiefly at-
Wartelia in trans- tached to
parent tubes Thauman-
ZTomopteris, many tias hemis-
Sagittee, many pherica
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval toms. Bodies,
Larval Sagittoe, Annelids Larval Adult Molluscolda. MI(;:llll;lv;:ln Remarks,
Echinoderms. Size, ete, and Crustaceans. | Crustaceans. 3 utcl ; 5
Adults. g
Bottom | Tow-net.
Plutei, many, Form in tube, | Nauplii,many| Diastylis Appendicu- Post-larval Rhizo- | Tintinnus
few young many rathiii,afew| laria,young,| mussels, ‘018 | solenia| denticulatus
star-fishes Nerine, many Acartia many inch  and | very | Ceratium
Polygordius longiremis, | Cyphonautes, | *023 inch, | few, tripos, fusus,
Oithona numerous and other | and9 | and diver-
spinifrons, bivalves or 10 | gens
and ZLongi- Natica, as | other | Amphidinium
pedia before kinds | operculatum
coronale, in both| Algoid
numerous nets structure
Halitemora (as before)
longicornis, in nets
a few
Pleopsis
polyphe-
moides
Cyclopina
littoralis,
LPseudo-
calanus
elongatus
Ostracoda,
many
Evadne
nordmanni,
Lovén,
numerous
Gastropods, [ Many
in veliger | in sur-
stage face
net
Bottom | Tow-net.
Plutei, many, Polygordius Copepoda, Cyphonautes, | Post-larval Many | Ceratium
2 kinds Evadne many mussels ‘014 tripos, afew
nordmanni, inch
numerous
Zoewx Young Neph-

r0ps
Caligus &
and Q afew,
other Cope-
poda, a few
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o ~E
gL =
Total T
: Course of | Depth o g% T
Net pu Boat of Water Surface Fauna S
down, where, | thereafter |  and b“évlf:,c‘:f_nctl). £E g | pelagic Ova, | Post-Larval
time. and Nature 252 | Natur ) Fishes,
and X << | Nature, Size. L dromedusm Meditsen
Depth. of i g Larval Fishes, Nature, Size, |Hydromelus®.| Meduse]
Bottom. Eﬁg Nature, Size. COI‘:&“‘)"’
) .

2 Thauman- | Beroé,
tias hemis- | numerous
pheerica, Pleurobrachia,
globosa,and | many

inconspicua

Oceanic. tur-
rita

8th August

1888. 3

Fife Ne&-}“, N.E. |18 fathoms| Appendicularie, a |1 h“om' 1 M(l)(nmgu's T’(mum ﬂz’ntms I;rm} L
S. by 164 fathoms| Rock few 1.45 sucker emisphee- eachia
Bell Rock, (s!m'fuce) 7 Natica catena (?) p.m. rica, incon- | Bero¢
E. by N.4 | 1fathom Mussels, *011 inch to | (also spicuc, Pleurobrachia
N. (bottom) -014 inch surface globos, and | Thaumantias

2 miles from to 9 Acartia longiremis, | net) melanops hemisphe-
Bell Rock, | fathoms Centropages hamatus | 1 hour Oceanin rica
E. Nerine, a few 4.30 turrita

12.45 p.m. Plutei, many p.m.

(mid-water Larval Peachia, a |} hour
and surface few (surface
nets) Pleurobrachia, a | net)

3.30 p.m. few 4.30

3.35 p.m. Ceratium fusus p.m.
(surface net) Ceratium furca 11 hour

12.40 p.m. 1.50

3.85 p.m. p.m.
(bottom nets) {4 hour}

4.30

p.m.
(bottom

nets)

Thawnantias | Pleurobrachia,
melanops, many
globosa,
and  7ncon-
spicra

Marglis
ramosa
(Bougain-
vilic.  brit-
annica)

8th August

1888.

1} mile from | E.S.E. (20 fathoms| Ovum of Motella £ hour 1 Cottus quad-| Thaumantias | Beroé
Bell Rock (184 fathoms| Rocky | Appendicularie, a 2.55 ricornis (?), | hemisphe Pleuro-

St Andrews | 9 fathoms few small p.m. 7 mm., rica, mela- | brachia,
W. by N. Spirialis, a few 4 hour 1 Montagu's nop:, and Larval
Be};l‘ R"Sk Mussels young, and | 2.50 sucker, 6 | inconspicua | Peachia, a
N.E. by N., other bivalves p.m. mm. few

2.10 p.mn. Acartia longiremis (sur- 3 Pleuronec-

(mid-water Polynoé  pellucida, | face tids, 6 mm.,
net) about 1 mm. net) 7 mm., 10

2.15 p.m. Larval Nerine, a few | % hour mm.
(surface net) Minute brittle stars 2.50

2, p.m. Plutei, many p.m

(bottom net) Thaumantias incon- | (bottom
spicua, hemisphe- | net)
rica, and globosa

Ceratium fusus
Radiolarian with
long spines

Tha tmantias | Beroé, a few
hemisphe-  |Pleurobrachia,
ricie, and | many
incomspicua
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Mid-water Net.
Other Forms,
Dia- Greenish
o Larval 5l toms. RBOdz:ﬁl's
rval Sagitte Annelids Larval Adult . : SHarEs
Echinoderms. | Size, etc. and Crustaceans.i| Crustaccans | “Loluscoida. ‘“ont"bc"" ete.
Adults. ete.
Bottom | Tow-net.
Acartialong- | Appendicu- Spirialis
giremis, laria
Calanus fin-
marchicus,
Centropages
hamatus
Evadne nord-
manni
Zoex Appendicu-
laria; a few
Bottom | Tow-net.
Plutei, many | Many Magelona, Zoex of | Acartia
ydung, a | Portunus (?),| longiremis,
few lobster-like ‘entropages
Castalia, hamatus,
young and typicus
Plutei, many Zoewx Copepoda
Nauplit Ostracoda, a
few

Bottom | Tow-net.

A few Polynoé, Zoewe, many | Centropages | Appendicu- | Post-larval Ceratium
young, b hamatus, laria, a | Spirialis, a tripos
inch many few, young few, older
Terebella (?), Ostracoda, a | Actinotrocha, | than inshore
young, few small forms
older than Evadne, a
inshore few
forms




340 Payrt ITT1.—Eleventh Annual Report

Total £= g
Course of | Depth - 52
Net put Boat of Water Surface Fauna o =8
down, where, | thereafter and (Tow-net). £ 82 | pelagic Ov Post-Larval
3 WE S gic Vva, is
and time. and Nature 252 | Nature. Size Fishes,
Depth. of 33 : Tecal ﬁ‘isheé, Nature, Size, |Hydromcduse.| — Medusa.
Bottom. oA £ | Nature, Size. Col(():x;xétion.
=tars .
9th August
1888,

(1) 15 miles | 24 fathoms |28 fathoms| 3 Motella, 3'5 mm. Lggs of gur- | 2 Gadusmer- | Tima buirdii
E.S.E, of | 2 fathoms 5 mm. and 6 mm. nard, rock- | langus, 16
Bell Rock (surface Appendicularice, ling and | mm. and 29

net) small sprat mm,
Centropages hamatus,
many
Megalops, very few
Zoe®, many
Evadne nordmanni,
very few
Plutei, a few
Peculiar form (Fora-
minifer?)

A very few
small  Me-
dusa buds

Sertularia
abietina (%)

Hydrcid stock
with Poly-
Z00n Erow-
ing cn it

9th August
1888.

(g) Bell Rock 30 fathoms| 4 larval Pleuronce- 1 Pleuronectid,|l Callionymus,| Hydroid stock| Euphysa
Trawling tids 6'5 mm, about 4 mm.| of Oulia aurata
Ground A few eggs, ‘05 Lizzia Pleurobrachia,

Bell  Rock inch to *053 inch octopunctata| less than 2
bearing Appendicularie, Lizzia inch
N.W. and Zoew, many blondina
Isle of May, Acartia longiremis
IN.WL Centropages hamatus

Megalops
Plutei, a few
A very few small
Medus® buds
3 flounders,
10 mm,
1 goby, 5
mm.
]
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Mid-water Net.

Larval
Echinoderms,

Sagitte,

8 Size, ete.

Larval
Annelids
and
Adults.

Larval
Crustaceans.

Adult
Crustaceans.

Molluscoida.

Larval
Mollusca,
ete.

Din-
toms.

Other Forms,
Greenish
Bodies,
Remarks,
ete.

Plutei

Plutei, very
few
Young star-

fishes, a few

A very few

Bottom
A fow

Tow-net.

Nerine
Form with
numerous
bristles
(Sabellaria)
Form (sec
sketch B)

Megalops

Zoew,
numerous

Young Pan-
dalus ()
Centropages
hamatus,
Anomalocera
patersonit
Caligus  Q,
with parasi-
tic
Udonella,
caligorum

Calanus fin-
marchicus,
a few

Halitemora
longicornis,
many
Mysis (2)

Evadnenord-
manie

Appendicu-
laria, many
Cuphonautes

Univalve,

small

Bivalves,

very few,
small

Plutei, afew
Post-larval
2 Echini and
small sand
and  brittle
stars

Young sand
stars

Bottom
Numerous,

large and
small

Trawl-net
Many

Tow-net.

Polynoé
Nerine

(in Bag of

A few (sce
sketeh B)

Post-larval
Pandalus
annulicornis(?)

Tow-net

Zoewm, few
Megalops, o
few

Schistomysis
ornata., very
few

Ialitemora
longicornis,
many

Pseudoca-
lanus elonga-
tus, few

Anomalocera
patersonii

Centropages
hamatus

Calanus
JSinmarchicus

in Trawl.)

Mysis flexu-
05a, many
Gammarus
Campylops (?)
very few
Anonyzx
edwardsi,
very few
Halitemora
longicornis

Appendicu-
laria, in
swarms

Actinotrocha

1

Spirialis, o

few

bivalve
form and
relics of
univalves

Numerous
fish scales
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Over same
ground,
W. by N.

) Over
same ground

28 to 30
fathoms

(2) Centropages
hamatus, a few
Calanus finmarchicus
very few

Plutet, many

Eggs of sole
and rock-
ling

1 Cyclopterus
lumpus.

6 mm.

Eggs of
rockling

1 Pleuronectid
(Plaice),
135 mm.

Permanent
rays in fins

1 goby
(G. minutus),
13 mm,

1 Gadusmer-
langus, 1}
inch, with 4
parasitic
Caligi

Sertulariz,
very few

A few other
Hydroid
stocks

2RE
Total E = 5
" lelsrse of | Depth L g%
Net pu oat of Water Surf; ¥ O =8 |
down, where, | thereafter |  and “(‘}ﬁ.‘ﬁf_,fé‘t‘)'"“ £E5 | pelagic Ova, | Post-Larval
and time. and Nature 562 | Nature: Size, Fishes,
Depth. of = | Sature SiZC | Nature, Size, Hydromedusw,| Meduse.
Bottom =+ o | Larval Fishes, Coloration,
£ awz E | Nature, Size. ato.
e R
10th Angust
1888.
(2) S.E. of |24 fathoms (28 fathoms| (1) Appendicularice, Eggs of gur-
Isle of May very few nard  and
15 miles Calanus Jinmar- rockling
chicus, many
Halitemora  longi-
cornis
Centropages hamatus
(Lilljeborg)
Pseudocalanus elon-
gatus
Sagitte, many
Pluteg, numerous
Obelia gelatinosa
(Hydroid stock)
A few small Medusa
buds
Gurnards Small Mec usa
2 other | buds
forms
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Mid-water-Net.
Other Forms,
Dia- Greenish
Larval toms, oS
Larval Sagittee, Annelids Larval Adult Molluscoida Mll;‘lll‘;r;l(}n Re:‘t‘é‘ks’
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. | ° = doany
Adults. Z
Adult 1 adult 1 yas 1 Ascidian
4 Ophiocoma coarctatus
nigra 1 Crangon
vulgaris,
Q Dbearing
ova
2 Phoxichili-
dium
1 Pycnogonum
littorale
Bottom |Tow-netI.
Plutei many | A few Nerine Calanus fin- Radiolarians,
marchicus, a few
Giinner,
numerous
Centropages
typicus, a
few
Ground | Trawl II.
Swarms, 17 | A few Megalops, Mysis  vul- Univalve
mm. (aver- | Form  with very few garis, in forms, a few
age size) circumoral swarms Mussels, a
ring of ten- Schistomysis few, 4 mm.
tacles (see ornata, 2 Cephalopods,
sketeh) many (Young
Pandalus Sepiola),
annulicornis 5 mm,
(?), young
Arcturus
gracilis
Ophiuroids Myriad Polynoé, 1 Crangon Spirialis, a
and Ophio- young, & vulgaris, few, and
thrir very few large relics of
Echini, young Nerine, small Schistomysis other Mol-
Wartelia, ornata, lusks.
young in many, small
tube Mysis  vul-
garis, very
few, small
Boreophausia
raschii,
Young crabs,
4 inch, very
few
Bottom | Tow-net II,
Young Spat- Terebella, Megalops, Remains  of Many | Ceratium
angus yery young very few Schizopods, kinds tripos, many
Ophiuroids, Centropages Ceratium
and brittle hamatus, Jurca, very
stars many few
Calanus fin- Radiolarian
marchicus, (as before),
a few very few
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g5t

Total =8

Course of | Depth o Ei

Net put Boat of Water Surface Fauna < 8

down, where, | thereafter | and (Tow-net). £E+g Pelagic Ova Post-Larval
and time. and Nature £S5 | Nature, Size. Fishes,

Depth. of 85 : L‘\rvull‘:ishéé, Nature, Size, (Hydromedus:2,| Meduse.
Bottom. ::E.E Nature, Size, Col(z::}tion,
~ [:: ) .
11th August
888,
West of Isle 15 feet 2 gurnards, | 1 Zhauman-
of May 8 mm., per- | tias hemis-
manentrays | pherica
in tail 1 Tiara
(Oceania)
octona
1 Margelis
ramosa
(Bougain-
villia brit-
annica)
1 Thaumantizs,
(Bougain-
villia) nig-
ritella
Lizzia
octopuncta a
Lizzia
minuta
2nd August
1888.

4 mile from E. 4 fathoms | dppendicularice 4 hour | Eggs of Thaumantis,| Beroé, many
shore, op- |2} fathoms | Sandy Actinotrocha and | 10,20 gurnaxd, (inconspi- Pleurobrachia,
posite mid- Tornaria, many a.m. sprat  and cua?) very | small
dle of W. Cyphonautes, many rockling few,

Sands Mussels (minute) Thaumanti s

10 a.m, Centropages hamatus hemispheriza,

Acartia longiremis and melai-
Cyclops (?) ops
Zoe®
Evadne nordmanni
Echinus, minute,
many
Plutei, three kinds
Avicularia, with
spines
Clupeoids,
55 to 8 mm, «
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Mid-water Net.
Other Forms,
Dia- fI,"rec!nish
Larval toms. Jodies,
Larval Sagitte, Annelids Larval Adult . : Larval Remarks,
Echinoderms. Size, ete. and Crustaceans. | Crustaceans {Molluscoida. Molltuscn, ete.
Adults, s
Bottom | Tow-net.
Plutei, many Nerine, Zoex, very | Pandalus Very
Echini, very numerous few annulicornis, few
young Tomopteris, young
} inch, very Centropages
small form hamatus
in tube (Lilljeborg),
(Wartelia) many
Calanus fin-
marchicus,
many
Acartia lon-
gicornis
Lilljeborg)
Halitemora
longicornis,
Miiller
Appendicu- Many
laria, many in
surface
net
Bottom | Tow-net.
Nerine, a few Copepods Appendicu- Post-larval | 4 kinds,|Ceratium furca
Plutei, two Polydora, ete, (2 kinds) aria, many | univalves, abun- n  Jusus;
forms Adult Nereis, a few dant many
a few Mussels, v tripos
012 inch Radiolarian
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otal =g
Course of gepm S 5%
Neb: put Boat | of Water |  Suiface Fauna Ses ‘

down, where | thereafter and (Tow-net). £ E 5 | Pelagic Ova, | Post-Larval
and time. and Nature Z32% | Nature, Size. Fishes,

Depth. of 3 o |Larval Fishes,| Nature, Size, | Hydromedusa| Medusa.
Bottom. ~ £ | Nature, Size. | Coloration,
sl =} ete,
3rd August
1888,

Midway be- N.W, 6} to 4 | Appendicularice, 1 hour Thaumantias | Aurelia aur-
tween Pier |3} fathoms| fathoms | many 9.45 sarnica (¥), ita, &,
and  Rock Sandy Natica (?), a few a.am, globosa, inches  in
and Spindle, Mussels, *01 inch to inconspicua, | diameter
one  mile ‘015 inch melanops, Lesueuria, a
from shore Ostracoda, many Oceania few, 1 inch

9.15 a.m, Evadne, many globulosa (2) | to 1} inches

Zoex Beroé, a few,
Nereis (larval) } inch to 3}
Plutei inches
Ceratium fusus Pleurobrachia,
. tripos very small,
4 mm. to
19 mm.
Gobies,! 3'8 | Thaumantias,
to 14 mm. inconspicua
Pleuronectids,
45 to 8 mm.
4th August
1888.

Off mouth of N. 34 fathoms| Musscls, *01 inch to | } hour | Eggs of gur- | 15 gobies, | Zhaumantias Lesueuria, a
River Eden | 2 fathoms [ “Sandy 013 inch 9.30 nard, 35 mm. to | dnconspicua few, } inch
(south side) Lvadne, many am. | sprat  and [ 10 mm. globosa, to 3} inches
9 a.m, Ophiuroid (larval) rockling Flounder, 10 | conversa, Beroé, many,

Plutei, many mm, melanops, 1 to 3 inches
Ceratium fusus var. sarnica |Pleurobrachia,
many, 3
mm. to 8
mm.
Larval
Peachia
Thaumantia:
melanops,
hemispheerica
14th August
1888.

4 mile N.E. N.E. |5} fathoms| Appendicularie, a Pleurobrachia,

of Pier Sandy few 1 inch to 3
Cyphonautes, a few inch, a few
Natica catena (?), and

other  univalves,
many
Mussels, *01 inch to
013 inch
Acartia longiremis
Centropages hamatus
Ostracoda
Plutei, a few
Avicularia
Pleurobrachia, a
few, % inch to § inch
A few Medusa buds
Ceratium fusus
99 tripos
Radiolarians, a few
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Mid-water Net.
Other Forms,
Greenish
Dia-
Bodies
Larval -z toms. 2 gl
Larval Sagitte, Annelids Larval Adult MIseolaE Llig{l‘;glcu Rc"t“.‘ L
Echinoderms. Size, ete. and Crustaceans. | Crustaceans, | ~ Ch St (o
Adults. i
Nephrops Caligus Appendicu- ‘ A few
(Zoea-stage) laria, a few, in
small both
nets
Bottom | Tow-net.
" Plutet, many Nerine, many Evadnenord- | Appendicu- Post-larval Many | Ceratium fusus
Polydora, ctc manni, laria, many | mussels, forms ,y  Jurca
many many »  tripos
1,12 mm Polygordius, Schist is | Appendicu- Many
Adult ornata laria, a few in
Tomopteris, Caligus surface
a few net
Bottom | Tow-net.
Nerine, atew LEvadne nord- | Appendicu- Post-larval Very | Ceratium
Polydora, ete.| manni laria, many | mussels,very| abun- tripos
Adult'Nereis, Actinotroche | abundant dant
many
|
Bottom | Tow-net.
Plutei, many Nerine, a few Centropages | Appendicu- Natica and | Many | Ceratium
Young star- Polydora, ete. typicus, laria, a few other uni- |different| ¢ripos
fishes, a few "erebella Acartia lon- | Actinotrocha, | valves, forms
giremis 2 many
Osfracoda Mussels  (as
above), num-
erous
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inch to 014 inch;
other young bivalves
Acartia longiremis,
many
Halitemora
cOrnis, many
Centropages hama-
tus, a few
Longipedia coronata,
a few
Ostracoda, very few
Nauplii, a few

longi-

2 larval Annelids
(see sketch, 25th
July)

Larval Nereis, very
few

Nematodes, very
small, a few
Turbellarian, very

few (sce sketeh)
Plutei, very few
Pleurobrachia, many
Thaumantias hemi-

sphaerica, very few,

mature

A few Cwlenterate
ova

Radiolarian (as

before)

o~
ESZ
Total P
Course of Depth w5
Net put Boat of Water Surface Fauna SSB Pt |
"ow-ne Sdg : st-Larvs
Ut | O | i | O SEF | ronce om | Pl
Depth. Py SEE I“ll'\'l;lll Tishes, | Nature, Size, |Hydromeduse.  Meduse.
it y 3
Bottom. = g Nature, Size. CO]‘:&:‘:’""‘
17th August
1888.
1 an NEI Hto 8 Cyphonautes, very 5‘—]1!)0;1)1‘ Montagu's Obelia dicho- Pleurobrachia,
of Pier heac fathoms few 2.3 sucker, 4 | foma,a few many,small
11.45 a.m. Sandy Natica catena (?), p.m. mn. Ova, many Young forms
young Dragonet, 55 of Pleuro-
Mussels, *014 inch, mm. brachia, a
many Gobies,4to 9 few
Acartia longiremis, mm. [
namerous Sand-cels, 5 |
Centropages hama- mm. |
tus, numerous |
Halitemora  longi-
€Ornis, numerous
Ostracoda, many
Nauplii, a few
Larval form (see
sketch, 25th July)
of Annelid
Larval Annelid, with
enormous  bristles
(Verine)
Plutei, many
Pleurobrachia,
many, small
Ceelenterate ova, a
few
Ceratium tripos,
very few
20th August
1888.
1 mile N. of E. 9 fathoms| Appendicularia, 5 hour Adult Thaumantias | Very small
Whale Rock | 4} fathoms | Sandy very few 11.35 7 Gadus hemispherica,| fragment of
11.15 a.m. Cyphonautes, a p.m. merlangus, numerous, Medusa
‘}'elr_y fcwt o 3 inches mature Beroé,
Natica catena (?) a mature
few, young LPleurobrachia,
Young mussels, ‘011 myriad
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Mid-water Net.
Other Forms,
Dia- Greenish
i v .. Larvyal Larval gz i}((é(llx:(ri:’ks
Larva agittee, Annelids Larval Adult o : L]
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. Molluscoida, MOl,ltusm’ ete.
Adults, g

Bottom | Tow-net.

Young star- Polynoe,very | Zoew of Por- | Diastylis

Appendicu- Post-larval Rhizo- | Ceralium
fishes, many few cellana, rathkii, laria, very | Natica (?) sole- Susus, a few
Pluted, Nerine, very long-spined, | very few few and  other nia, | Ceratium
many few myriad Acartia Cyphonautes, | univalves and 6 | #ripos,afew

Spio Nauplii, a | longirvemis, a few Mussels, "013 | other | Ceratium
Lolydora few Oithona inch to *017 | forms | divergens,
Capitella, cte. spinifrons inch very few
Nematode Longipedia
coronata,
numerous
" | Pseudocalanus
elongatus
Centropages
hamatus
Cyclopina
Rhizo- | Radiolarian
sol- in surface
enia, net
and 5
other
{ kinds;
many
in
surface-

net
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Net put,
down, where,
and time.

Course of
Boat
thereafter
and
Depth.

Total
Depth
of Water
and
Nature
of
Bottom.

Surface Fauna
(Tow-net).

et down, and (2)

Time when taken up.

(1) Length of Time

Pelagic Ova,

Nature, Size.
Larval Fishes,
Nature, Size.

Post-Larval
Fishes,
Nature, Size,
Coloration,
ete.

Hydromedusz.

Medusze.

21st August
1888.
4 mile E. of

Maiden Rock
11.45 a.m,

Towards |5 fathoms

Pier

Rocky

Appendicularie,afew
Cyphonautes, many

Spirialis, a few

Natica catena (?),
many

Mussels, 014 inch,
many

Acartia longiremis,
many

Halitemora  longi-
cornis, many

Longipedia coronata,
many

Centropages hamatus

Ostracoda, numerous

Evadne, very few

Exuvie of Balani

Nauplii, a few

Magelona, papilli-
cornis, young, not
quite } inch

Larval Nerine, a few,
and other larval
Annelids(see sketch)

Plutei, very few
Tintinnus denticula-
tus, very few

s hour
12,20
pan.

4 gobies, 32
mm, to 4+4
mm., small-
est with
permanent;
raysappear-
ing in tail

A ‘ew
planule

Pleurobrachia,
a few small

A few ova of
Pleurobrachia,

22nd August

Near Eden
mouth 3
mile  from
shore, 1%}
mile  from
Pier

11.55 a.m.

N.
34 fathoms

4 fathoms
Sandy

Appendicularie,
very few

Cyphonautes, very
cw

Natica catena (?),
very few

Mussels 011 to 018
inch, very few

Acartia longiremis,
many

Centropages hamatus

Ostracoda, very few

LPlutei, very few

Small Medusa bud

Tintinnus denti-
culatus

Ceratium divergens,
very few

4 hour
12.40
p.m.

9 gobies, 5
to 12 mm.
Pleuronectid
(see sketeh)
3 Syngnathus
acus, 1} inch

Oceania
octona (?)
Oceania [?)
Thaumatias
sarnica, a
few small

3 Thawman-
tias (see
sketch, 24th
July)

Beroe, very
few
Pleurobrachia,
a few

Ovaof Pleuro-
brachia, a
few
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval T toms. Bodies,
Larval Sagittewe, Annelids Larval Adult Molluscoid Y im“] Remarks,
Echinederms. Size, ete. and Crustaceans, | Crustaceans, O coled, ollusca, ete.
Adults, ete.
Bottom | Tow-net.
Form  with | Nauplii, a | Acartia Appendicu- Post-larval Rhizo- | Ceratium
numerous few longiremis, laria, very | Univalves, |, sol- tripos,
bristles numerous few a few enia | Tintinnus
(Sabellaria), Halitemora Mussels, ‘011 | num- denticulatus,
a few longicornis, inch, a few | erous,| afew
Nerine, afew a few 7 Radiolarian,
Other forms, other | asbefore
a few kinds
Terebella
Polydora
Spio
Young
Magelona
Bottom | Tow-net.
Terebella Nauplii, a | Cumabispin- | Appendicu- Post-larval Rhizo- | Ceratium
LPolydora, cte.| few osa(?),young| laria,many | Natica, and |solenia, tripos
Acartia lon- | Cyphonautes, | other wuni- | num- | ,, fusus
giremis, very few valves, erous | ., divergens
numerous many inboth | Tintinnus
Halitemora Mussels, ‘013 | nets, denticul atus
longicornis, inch to ‘014 [ and Radiolarian,
many inch many | as before
Oithona other
spinifrons, kinds
a few
Thalestris
longimana,
1 specimen
Ostracoda, a
few
Polynoe, very | Megalops Liljeborgia Rhizo-
few shetlandica solenia,
Schistomysis very
ornata few
1 crab, ‘06 num-
inch erous
Centropages in
typicus, a surface-
few net,
Halitemora with
longicornais, many
Caligus, other
kinds

|
’ very few
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1(2)

Nauplii, very few

Larval Annelid (sce
sketch)

Another form (see
sketch)

Turbellarian (as be-
fore

Sagitte, very few,
small

Thaumantias hemis-
pherica, a few

Calenterate ova, in
Morula stage

Tintinnus  denticu-
latus,

Ceratium furca

IR E

Total Eo =

Course of | Depth 82

Net put, Boat of Water g F Oy ns

down, where, | thereafter | and s“(l'lt::t;e-n;l;,m g: £ | Pelagic Ova, Po;t.-{,m'vnl

Louane nggl l\n(:urc £<% | Nature, Size. Nntulic‘ eg‘im Hydromedusz.|  Medus.
DTS =2 & 5 |Larval Fishes, rpeid) o 20
Bottom. 2% & | Nature, Size. COI‘:;:L"“’“‘
~ ; .
27th August
1888.

(1) 200 yards | N.E. to- | 5 to 7 | Cyphonautes, very | § hour Thawmar tias | Pleuro-
N. off Pier wards fathoms few 8.30 hemis- brachia,
head targets Rocky, Young mussels, 017 | p.n. pherica, numerous

7.40 a.m. 3 fathoms | sandy inch, very few Thaumantias

Halitemora  longi- quadrala,
cornis, very few many
Acartia longiremis, Thaumantias
very few (?) as bcfore
Larval Annelid Laodice
(Sabellaria), with crucialiy
enormous  bristles (Thaumentias
(as before) pilosellit
Pleurobrachia, num- 2 Tiara (Ocea-
erous nia) octona
Thaumantias hemis-
pherica, very few
Tintinnus  denticu-
latus, very few

(2) 100 yards ! Around Roeky | Appendicularia, 1 hour Thaumantias | Pleuro-
S.E. of | Beacon very few 3.45 hemis- brachia,
Beacon Univalves, very few p.m. pherica, numerous

3.30 p.m. Acartia longiremis, very fow

very few Thaumantias
Zoew, very few (?) as hefore
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Mid-water Net.
Other Forms,
Dia- _Gl;'ecnlsh
Larval toms, + Bodies,
Larval Sagittae, Annelids Larval Adult Larval Remarks,
Echinoderms, Size, ete. and Crustaceans. | Crustaceans. Molluscolda. Molluses, ete.
Adults, G
Bottom | Tow-net.
Plutei, a few Nerine Nauplii, afew| Halitemora Cyphonautes, | Post-larval Rhizo- | Tintinnus
Polydora longicornis, very few Natica solenia | denticulatus
Turbellarian, Acartia catena (%), in Ceratium
very few §° longiremis, a few, and | abun- | Jfusus, very
many other uni- | dance,| few
Cyclopina valves many | Radiolarian,
littoralis, other | asbefore
Oithona kinds
spinifrons,
very few
Ostracoda,
very few,
Evadne
nordmanni
Some about 1 Dulchia Rhizo-
4 inch porrecta (?) solenia,
2 Hyperia and a
galba, small few
Pseudo- other
calanus kinds
elongatus in
surface-
net
Bottom Tow-net.
Plutei, very Tornaria Acartia lon- | Cyphonautes, Rhizo-
few giremis, very few solenia,
very few and
many
other

kinds
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Amnnwal Beport

Halitemora longicor-
nis

Acartia longiremis,
very few

Zoewm, many

Plutei, a few

Thaumantias hemis-

herica

Obelia  dicholoma,
Zonozooids

Caelenterate ova

est with per-
manent rays,
appearing
in tail
Clupeoids
9-11 mm.

Thaumantias
hemii-
pherica,

Oceani'a
globulosa

Tiara (Oce-
ania oc-
tona, very
few

1 Tima
bairdii

2a5
<
Total * ==t g
Course of | Depth = g
Net put Boat of Water Surface Fauna s s
down, where, | thereafter and (Tow-net). ‘t;n% 5 | pelagic Ova, POi";fif;hg;Vd
f a T )
RS Dx:;)(:h. l\%ﬁt}l 2 ,33 = L\,;:_tvl:;ei,illfgs Nature, Size, |Hydromeduse. Medusa,
o o tl i
Bottom. ~Z & | Nature, Size. 001%‘:::“0“‘
~ ; .
20th August
888, . 44 fathoms| : )
4 mile N. of |2} fathoms | Sandy | Appendicularice, 111911:' 1 goby,8 mm., Laodice cru- | Beroé, num-
College very few 9.50 permanent ciata 4 erous
8.50 a.m. Univalves, very few | a.m. rays in tail (Thaumantias Pleuro-
Acartia longiremis, pilosella), brachia,
Halitemora  longi- ;;umerm : myriad
cornis, haumantias
Moultings of Cirri- szmis.-
eds pherica,
l})cgalnps, very few numeroins
Plutei, very few Tia{'a (Dce-
Pleurobrachia, num- ania) oclona,
erous numero s
Thaumantias hemis- Tiara globu-
pherica, very few losa, 7ery
Ova of Ccelenterate, few
numerous Stomobre.ch-
Tintinnus  denticu- ium  cto-
latus, very few costatuin,
very few
Margeli:
ramosa
(Bougain-
villia britan-
nica)
1 Thaunan-
tias (Bou-
gainviilia)
‘ nigritella,
i young
1 Stomo- | Pleuro-
brachium brachia,
octocos atum,| numerous
Thaumantias
hemispl erica,
very fiow
Ova namer-
ous
Planul:s, a
few
A few small
gonoz)oids
30th August
1888, A ! 3
2 miles N.E. N.E. 7 fathoms Appmx;liculariw, 4 hour 3 I’lctlix{& 7 Lapl[lue cru- ;{la‘oe, many
| of Pier |3} fathoms | Sand very few 9.15 nectids, 7, | ciata euro-
: head ‘! J Centropages hama- aan. 11, and 11°5 | (Zhawnantias| brachia,
8.45 u.m. tus, very few mm., small- | pilosclla) myriad
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Mid-water Net.

Other Forms,

Dia- Greenish
£ Larval T toms. Bodies,
_ Larval Sagitte, Annelids Larval Adult; Moliusoct A Y8 Remarks,
Echinoderms. |  Size, cte. and Crustaceans. | Crustaceans, | olluscoida. | Mollusca, etc.
Adults. ete,

1, 13 mm. Rhizo-

solenia

very

few

Bottom |Tow-net.

Form' with | 1 Zoex Haljtemora | Appendicu- | Mussels, ‘012 | Rhizo- | Form  (sec
enormons Nauplii, vory| longicornis, laria, very | inch solenia,| sketch)
bristles few a few few a few,
(Sabellaria) Centropages and a
hamatus, 8 few
few other
Pseudo- forms
calanus
elongatus,
Boeck
Calanus fin-
marchicus,
Giinner
Acartia
longiremis,
Lilljeborg
Many about | 2 Zomopteris,| Zoew of Nor- Rhizo-
§inch about § inch | way solenia,
Lobster, very
very few few,
and a
few
other
Kinds in
surface

net
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Cwlenterate ova, a
few

o 6
ESZ
T, £5
Course of ept -5
Net put Bont | of Water Surface Fauna = “,‘Z Post-Larval
dOW"d, '\lvhere, thereafter N‘“t“‘ . (Tow-net). L £ § | Pelagic Ova, (i?ishe: :
ARG e axid b §87% | Nature, Size. | noiyre Size, [Hydromedase.|  Meduse,
Depth. 0! =% o |Larval Fishes, Coloration
Bottom. 5:25 Nature, Size. ote’
Thaumantias | Pleuro-
hemis- brachia, %
pherico, inch less or
very few more; num-
erous
Ova of Pleuro-
brachia
31st August
1888.
1} mile N.W N.E. 4 fathoms| Cyphonautes, very | % hour 1 Pleuronec- | ZThaum antias | Beroe, very
off Pier | 2 fathoms Sandy few 9.20 tid-like hemis- few
head Univalves, a few a.m. “witeh® pherica, Pleuro-
7 mile off W. Bivalves, very few, 2 gurnards, | numerous brachia,
Sands *013 inch 5to 6 mm. | Z%ra (Oce- | myriad
8,50 a.m. Centropages hamatus,) 1 Calliony- | ania)octona,
Halitemora  longi- mus (see | very ‘ew
cornis, many sketch)
Acartia longiremis, Adult
many 2 Syngnathus
Pseudocalanus acus, 1
clongatus mm., 47 mm.
Oithona spinifrons,
very few
Longipedia coronata,
very few
Ostracoda, a few
Evadne nordmanni,
very few
Larval Annelids (see
sketch) 26th July
Plutet, a few Smal Pleuro-
Small  gonozooids, £onnzooids, brachia,
very few Mary ova very few
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Mid water-Net.
Other Forms,
Dia- Greenish
Faival Larval Torval toms. Bodies,
rval Sagitte Annelids Larval Adult ¢ Remarks,
Echinoderms. |  Size, ete. and Crustaceans. | Crustaceans, | Molluscoida. | Mollusca, ete.
ete.
Adults.
Bottom |Tow-net.
Plutei, very Form with | Zoew of Nor- | Mysidwe :—- Appendicu- | Post-larval (Many Ceratium
few enormous way, Amphithoe laria, very | Univalves, kinds| Jfusus
bristles Lobster, rubricata ()| few very few Ceratium
(Sabellaria), many very small Mussels, *012 tripos, a few
numerous Nauplii, Anceus max- inch Tintinnus
Form  (see | many wllaris, denticulatus
sketch) 20th young
August, a Calanus fin-
few marchicus
Nerine Acartia
Form  (see longiremis,
sketch) 25th numerous
July Halitemora
longicornis,
many
Longipedia
coronata,
very few
Caligus ra-
pazr
Pseudo-
calanus
elongatus,
very few
Ostracoda,
very few
Zoewm of Nor- | 3 Pagur,
way very small
Lobster
Bottom | Tow-net.
Form with | Nauplii, Acartia Actinotrocha, | Post-larval A few | Zintinnus
enormous many longiremds, very few Univalves, kinds | denticu-
bristles myriad Cyphonautes, | many latus, a
(Sabellaria), Halitemora very few Mussels, *013 few
numerous longicornis, inch, many Ceratium
Nerine, many tripos, very
numerous Pseudo- few
Larval forms calanus,
(see sketches)) elongatus,
25th August, very few
and Centropages
25th July) hamatus,
Polydora; many
Capitella- Many Ostra-
like, many cods




358 Part IIT.—Eleventh Annual Report

£
28
Total s
Course of | Depth e és<
Net: put Boat | of Water Surface Fauna ol : ¥

down, where, | thereafter and (Tow-net) £€£8§ Pelagic Ova, Pap-Larval

and time. and Nature 225 | Nature, Size. Fishes,
Depth. of 8 Z | 1 arval Fishe Nature, Size, |Hydromedr.sa. Medusge,
NRe rval Fishes,| "o o0
Bottom. ~2 & | Nature, Size Q010m,
Bz e ) § ete.
Cag
3rd September|
1888.

S. slde of [ Towards |4 to 3 | Cyphonautes, very | 14 hour Callionymus, | Laodice cru- | Beroé,a few,
mouth  of | N. bank | fathoms| few 10.30 45 mm. ciata small
Eden of Eden | Sandy Univalves, many a.m, 2 gobies, 7, | (Thaumantias\Plewrobrachia,

9.20 a.m. 2 fathoms Mussels, 013 inch, a 16 mm. pilosella), & | myriad

few 1 Syngnathus,| few
A very few other bi- acus, 43 mm.| Thaumantias
valves Clupeoids hemis-
Halitemora  longi- 10-12 mm. pherica
cornis, numerous \ numerous
Acartia longiremdis, 1 Tiara (Jce-
a few ania)  oc-
Centropages hamatus tona
Evadne nordmanni, 1 Ocecnia
very few globulos
Ostracoda, a few
Larval Nerine, very
few
Larval Annelid (sec
sketch, 25th July)
Plutei, very few
Pleurobrachia, very
few
Ova of Pleuro-
brachia, very few
Thaumantias hemis-
pherica, very faw
Cwmlenterate ova, very
few
Ceratium tripos,
many
Ceratium furca, a
few
Tintinnus  denticu-
atus, a few
A few min- Minute forms
ute, appar- A few ova
ently pela-
gic
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Mid-water Net.
Other Forms,
Dia- Greenish
Taval Sagit. Lnrvlt;! Tasval toms. RBod!es,
2, Annelids Larval Adult ¢ emarks,
Echinoderms. |  Size, eto, and Grithceansy | Graftateans, Molluseoida. Mollusea, i
Adults, : gic-
A few 2 Tomopteris, 1 Atylus gib- | Appendicu- Many
1 Nereis, bosus (?) laria, num- kinds,
young, % 3  Hyperia | erous, num-
inch galba largest about erous
Pandalus 55 mm. in
annulicor- sur-
nis, young, face-
9 mm. net
1 shrimp,
young, 7 mm,|
Schistomysis
ornata
Bottom [Tow-net.
Dlutei, very Form  with | Nauplii, num-| 1 Atylus Appendicu- Post-larval | Rhizo- | Ceratium
few enormous erous swammer- laria, num- | Univalves, solenia,| tripos, a
bristles dami erous very few numer- | few
(Sabellaria) Nicea lub- | Actinotrocha,| Mussels, ‘013 |ous, ard
Tornaria bockiana, very few inch, very | a few
very few Cyphonautes, | few other
Schistomysis very few kinds
ornata,
Halitemora
longicornis,
myriad
Acartia
longiremis,
myriad
Pseudo-
calanus

clongatus, a
few
Centropages
hamatus
Ostracoda, a
few
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Univalves, many

Mussels, *012 inch,
also other univalves

Halitemora longi-
cornis, many

Acartia longiremis,
numerous

Acartia bifilosa,
Giesbrecht

Centropages hamatus,
Longipedia coronata,
Claus

1 Atylus swammer-
dami

Zoexe of Norway
Lobster

Ostracoda, a few

Evadne, very few
Nauplii, a few
Larval Nerine, a few
Larval Annelid with
enormous  bristles
(Nerine)

Plutei, a few

1 Pleurobrachia,
small

Tintinnus denticul-
atus, a few
Ceratium tripos, a
few

Ceratium furca, a
few

Ceratium fusus, very
few

1 like sand-
eel (?),
75 mm.

o BN
g’
Total a&<g
Course of | Depth - g
Net put Boat of Water Surface Fauna c=E
down, where, | thereafter | and (Tow-net). £ €5 | Pelagic Ova, | Tost-Larval
and time. and Nature 2Z= | Nature, Size, | . Fishes,
Depth. of 33 ; Larval i“lshcs, r\éxtlurc,vswe, Hydromedusa. Meduse.
St P oloration
Bottom. oS E Nature, Size. e
=
5th September
1888.
1 mile off | 23 fathoms|6} fathoms| Appendicularice, a | } hour 1 Cottus (?) | Thauman:ias |Pleurobrachia,
Maiden Partly few 11 a.m. as before hemisphe- myriad,
Rock rocky, | Cuphonautes, very Goby, 7mm. | rica,nwner-| small
10.30 a.m. partly few Rocklings, 6 | ous
sandy | Phoronis,in confine- and 24 mm. | 1 Z%ra
ment by metamor- (Oceania)
phosis octona,
Actinotrocha, a few Turris

A’ very few
small gono-
z00ids
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Mid-water Net.

Other Forms,
Dia Greenish

e % ALm-ml Lacval toms. RBodle]s;,
rval Sagittee, nnelids Larval Adult . emarks,
Echinoderms. | Sizes, etc. and Crustaceans. | Crustaceans, | Molluscoida. Molltuscn etc.
Adults. ete.
Many Form  (see | Zoem of Por- | 4 Atylus | Appendicu- Rhizo-
sketch), a | cellana swammer- laria, solenia,
few dami, very | numerous and
Form with few Actinotrocha many
enormous Halitemora other
bristles longicornis, kinds
(Sabellaria) many in sur-
1 form (see Acartia face net
sketch, 27th longiremis,
August) many
Pseudocal-
anus elon-
gatus, a few

Bottom |Tow-net.

Form with | Zoew of Nor- | 1 Atylus | Cyphonautes, | Post-larval Rhizo- | Ceratium
enormous way swammer- very few Univalves, solenia,| (ripos
bristles Lobster, many| dam? many as in
(Sabellaria) | Nauplii, a | Halitemora Mussels, *013 | surface, |

Nerine, many| few longicornis, inch, a few many

Form  (see myriad ? kinds
sketch (a), Acartia
25th  July longiremis,

1888), a few myriad

Form as in Centropages
mid-w ater hamatus,
net numerous

Calanus fin-
marchicus,
a few

Another
form as

before
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o &
e
Total FoRsds)
Course of | Depth : = =4
Net put Boat of Water Surface Fauna St Rl

down, where, | thereafter [ and (Tow-nct). £E5 | Pelagic Ova, PO;E;{;?:M

A0 £y Dgxr)lgx iy 8s* oy, Slze Ngtilrc,tsize, Hydromedusee.|  Medusie,
] s ! oration,
Bottom, 57&«% Nature, Size, 9, c‘t,c. Il

8th September

13 mile off S8.E 7 fathoms| Appendicularie, a | § hour
Pier head Sandy few small 2 p.m.

1 mile N.E. Cyphonautes, very
of Maiden few
Rock Mussels *014 to 012

1.40 p.m. inch, a few

Univalves, young, a
few

Halitemora  longi-
cornis, many

Acartia longiremdis,
Lilljeborg
Centropages hamatus,
Lilljeborg
Centropages typicus,
very few

Nauplii, a few

Larval Annelid (see
sketch, 25th July)

Larval Nerine, a few

Plutei, a few

3 Pleurobrachia, %
inch

10th September
1888.

1§ mile N.E. [ E.N.E. |7 fathoms| Cyphonautes, very | § hour 4 Calliony- | Thaumaniias | Beroé, a few
of Pier | 4 fathoms | Sandy few 2.25 mus lyre, | hemispha- |Pleurobrachia,
head Mussels ‘015 inch p.m. 10, 85 mm. | rica, & few | myriad,

1.40 p.m, Podocerus capillatus, Pleuronectid | as before 1 to 4 inch

Acartia longiremis, 11 mm, Laodice
myriad 1 flounder (?)| cruciata
Halitemora  longi- 6 mm. (Thaumanr tias|
€Ornis, numerous 3 gurnards, | pilosella),
Ostracoda, very few 85, 5 mm. very few as
Evadne nordmanni, 2 Gadus mer-| before

very few langus, 1, 2} | Tiara
Young crabs (Port- inches (Oceania)
unus holsatus) Nerophis octona, very
Megalops, very few @quoreus, few, ripo
Larval Annelid with 26 mm. Margelis
enormous  bristles ramosa
(Sabellaria), very (Bougain -
few villia brit-
Pleurobrachia, very, annica),
few, & inch, unripe

A few small

Medusa buds
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A
Mid-water Net.
Other Forms,
Dia- Greenish
Larval toms, Bodies,
Larval Sagitte, Annelids Larval Adult Molluscoid Larval Remarks,
Echinoderms. |  Size, ete. and Crustaceans, | Crustaccans, | -~ 0-useolda. | Mollusca, ete.
Adults. cte.
Bottom | Tow-net.
Plutei, very Form  with Diastylis Appendicu- | Post-larval, | Rhizo-
few enormous rathkii, very| laria, very | univalves solenia,
bristles few, small few Mussels, *012 | and a
(Sabellaria), Atylus swam- inch, very few
very few merdami, few other
Nerine  (see] Acartialongi-| kinds
sketch) remis and in
Form (see Halitemora surface
sketeh  (a), longicornis, net
25th July), numerous
very few Oithona spini-
Polynoe, very Jrons, very
few few
Longipedia
coronata,
very few
Ostracoda, a
few
Zoew, a few | Crabs J; to 3 A few
inch, nume- kinds in
rous surface
Atylus swam- net
merdami, a
few
1 Podocerus
capillatus
|
Bottom | Tow-net.
Many  (see | Nauplii, 1 Atytus | Appendicu- Post-larval | A few | Ceratium
sketeh, 25th | numerous swammer- laria, very | Univalves, kinds | fusus and
July) daini few numerous tripos, a few
A few (see Acartia lon- Mussels, ‘013
sketeh (@), giremis, inch, 015
25th  July) myriad inch, very
Form with Halitemora few
enormous longicornis, !
bristles numerous |
(Sabeliaria), Oithona i
a few spinifrons, a H
Polynoe, very few 1
3 few Longipedia $
i Aphrodite, coronata H
{ 5 mm, Pseudocala- !
Pholoé nus  elon~ |
Nephthys,ete. gatus

many
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Acartia longiremis,

Halitemora longi-
cornis

Pseudocalanus elon-
gatus

Evadne nordmanni

Larval Annelid, with
enormous bristles
(Sabellaria), very
few

Plutet, very few

Margelis ramosa

(Bougainvillia brit-
annica)

Ova of  Pleuro-
brachia, a few
Ceratium tripos,
many

Ceratium divergens,
very few

Ceratium furca,afew,

Ceratium fusca,afew
Radiolarian (?) as
before

rica, nunie-
rous
Stomobra-
chium octo-
costatum
very few
Tima bairdii,
very few
Margelis
ramosa
(Bougainuil-
lia b-it-
annica), &
few

Thauma tias
hemisphe-
rica, very
few

Total S
Course of | Depth SE .=5=
Net put Boat of Water Surface Fauna S Poct Tarval
down, where, | thereafter | and (Tow-net). %z S I:elngic Ova, Fishes,
and time. 1;‘(:;:]“, “\“(:‘r”c 33% I‘:F‘f‘};:lci,‘?:ﬁgg Naturg, Size, [Hydromeduse.| Medusw.
. - s S
Bottom. ~2 £ | Nature, Size. Coloration,
TAa ete.
=
12th September|
2 mile N.E. |2} fathoms (43 fathoms| Appendicularic, 4 hour Syngnathus | Laodice cru- | Beroé, a few
of Pier Sandy very few 8.50 acus, clata 1’1(?1“'(7!1!‘([(7/1“[,
8.20 a.m. Cyphonautes, very | a.m. 2 inches dis- | (Zhaumantias| myriad
few integrated pilosella).
Actinotrocha, a few ’xvmmy |
Univalves, many Thawmant ias
hemispha-

Pleurobrachia,
very few

Ova of Pleu-
robrachia,
very few

13th September|
1888.
Near mouth
of Eden,
1} mile off
Pier head
8.50 a.m.

N.E.
4 fathoms

5 fathoms
Sandy

Appendicularie, a
few small
Univalves, many,
principally Velutina,
and other littoral
forms
Young mussels and
other bivalves, many|
Halitemora  longi-
cornis, many
Acartia longiremis,
many
Nauplii of Cope-
poda, a few
Zoez of Norway
Lobster, a few
Fragment of Zomop-
teris
Larval Nerine, a few
Larval Annelid,with
enormous bristles
(Sabellaria), a few
Ceratium tripos,

many
Ceratium divergens,
many
Ceratium furca,

many
Tintinnus denti-
culatus, very few

Radiolarian (?), as

= hour
9.25

a.an,

before

8 clupeoids,
11 mm.
A few clu-
peoids (dis-
integrated)
1 gurnard,
125 mm.,
young
1 Gadus mar-
langus,
inches

Tima bairdii,
many
Tiara
(Oceania)
octona, many
Thaumentias
hemisphae-
rica, numer-
ous
Margelis
7amos
(Bouga'n-
villia britan-
nica)
Stomo-
brachium
octocostatum,
a few
Another
Medusa bud

Beroe, many
as before
Pleurobrachia,
myriad, as
before
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Mid-water Net.

Other Forms,

Dia- Greenish
Larval Larval toms. Bodies,
- Larval §pgittw, Annelids Larval Adult Molluscoida Mollusca, Remarks,
Echinoderms. Size, etc., and Crustaceans. | Crustaceans. | = =) ete. ete.
Adults.
Larval Pria- | Zoe®, veryJ| Youngcrabs, Many
pulus (?) few numerous kinds
ZTornaria in sur-
face
net
Bottom |Tow-net.
Larval Nauplii, a | Halitemora Appendicu- | Post-larval nume- | Algold (as
Nerine,many | few longicornis, | laria,afew | Univalyes, rous, before),
Form  with a few small numerous many very few
enormous Longipedia Cyphonautes, | Mussels, ‘013 | kinds | Ceratium
bristles, coronata, very few mm., and divergens,
(Sabellaria), very few other  bi- very few
many Ostracoda, valves Ceratium
Trochos very few tripos, a few
pheres, a few Tintinnus
denticulatus,
very few
1,13 mm. Copepoda, Rhizo-
various im- solenia,
mature forms myriad,
and
other
kinds,
numer-|
ous in
surface

net
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Acartia longiremis,
many

Centropages hamatus,

Oithona spinifrons,
very few

Zoew of Norway

Lobster, very few

Ostracoda, very few

Evadne nordmanni,
a few

Megalops, very few
Nauplii, very few
Larval Nerine, a few
Larval Annelid (sce
sketch (a),25th July)
very few

Larval Nereis, ete.
Pleurobrachia, very
few, small
Ceratium
many
Ceratium furca, very
few
Radiolarian (as be-
fore), very few

tripos,

HoE
Total ool
Course of | Depth w5
Net put Boat | of Water Surface Fauna S S ELacn
down, where, | thereafter Yand (Tow-net). t%E 5 | Pelagic Ova, ;i;];gs &
aId umes D?:;(tlh ‘\“:,"}‘e 5'—3’; a&%::ﬁf;ﬂgs Nature, Size, | Hydromeduie| Medusw.
. - AJ Y, rati
Bottom. =% § Nature, Size. (“’]"ét‘g‘““-
e e
Pleurobrachia,
very few
15th September|
888.
§ mile N.W. w. 7to6 | Appendicularice, 3 hour Larval sand-
of Rockand fathoms many small 10.45, cels (a few)
Spindle, 1§ Rocky Cyphonautes, very few| am. Clupeoids,
mile from Mussels, ‘012 inch . 9-11 mm.
Pier head Halitemora  longi-
10.15 a.m. cOrnis, numMerous
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval Larval toms, Bodies,
Larval Sagitte, Annelids Larval Adult Molluscolda Mollusca Remarks,
Echinoderms. |  Size, ete. and Crustaceans. | Crustaceans, | * 01 uscolda. ot ete.
Adults.
Bottom | Tow-net.
Form (see Halitemora Cyphonautes, | Post-larval Many | Ceratium
sketch, 25th longicornis, | very few Natica, and | kinds | fusus, very
July), many many other few
Form  with Calanus fin- univalves,
enormous marchicus, very few
bristles Acartialongi- Mussels ‘012
(Sabellaria), remis and inch 014
many Longipedia inch, very
Nerine, coronata, few
numerous very few
LPolynoé, many Ostracoda,
Trocho- very few
spheres,
many
Turbellarian,
as  before,
very few
Many Nereids
Nephthys, ete.
\
Bottom | Tow-net.
Plutei, very Nerine, a few | Zoewm of Nov- | Schistomysis | Appendicu- | Post-larval A few | Ceratium
few Polynoe way lobster, | ornata, very| laria,many,| univalves, |kindsin| ¢ripos, very
very few few, small small many bottom| few
Nauplii,very | Cuma Cyphonautes, | Mussels ‘015 [ net Ceratium
few Young crabs, | very few inch to & | Many | furca, very
very few, as inch, many |kinds in| few
before surface| Ceratium
Atylus swam- net Jusus, very
merdami, a few
few small
Atylus bispin-
osus
LPodocerus
capillatus,
very few
Halitemora.
longicornis,
a few
Acartia
longiremis,
numerous
Pscudocalanus
elongatus,
many
Thalestris
rufocincta, 1
specimen

2A
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| O B
R
Total =R
Course of Depth w 8%
Net put oat: of Water Surface Fauna = == >
down, where, |thereafter and (Tow-net). BES Pelagic Ova Ios!;-Lnrvul
and time. and Nature 552 | Nature Sizo. Fishes, :
Depth. of 4 : Larval l'-‘lshcs Nature, Size, (Hydromeduswe.| Medus:e.
Bottom. =2 & | Nature, Size. | Coloration,
=i ete.
17th September|
1888.
23 miles N.E. | N.E. 4 fathoms| Appendicularie, very| § hour 1 goby, 21 | Laodiceer wi-| Berot, a few
fromPierhead | 2} fathoms| Sandy few 10 a.m. mm. ata Pleurobrachia,
9.15 a.m, Cyphonautes, very 16 Syngnathus | (Thauman'ias| myriad
few acus, 1} | pilosella)
Univalves, very few to 2} inches | very few
Mussels ‘013 inch to Thauwmani ias
015 inch, a few hemispher ica,
Ostracoda, very few many
Centropages hamatus,
very few
Acartia longiremis.
numerous
Evadne nordmanni, a
few
Nauplii, a few
Larval Nerine, very
few
Plutei, a few
Pleurobrachia, many
Ceratium  {ripos,
numerous
Ceratium fusca,yery
few
Tintinnus denti-
culatus, a few
Pleurobrachia,
very few
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval Larval toms. Bodies,
Larval Sagittee, Annelids Larval Adult Molluscoid Mollusca, Remarks,
Echinoderms. Size, ete. and Crustaceans, | Crustaceans, | - O uscolda. etc. ete.
Adults.
Young crabs Afew
(as} before), A few
numerous kinds
1 Awlus in sur-|,
swammerdami face |
i net {
{
Bottom | Tow-net.
Plutet, a few Polydora,cte. | Nauplii, Atylus swam- | Appendicu- * | Post-larval Very | Ceratium
myriad numerous merdams, laria, afew | univalves few JSusus, very
Form  with very few, |1 Actinotrocha,) Musscls 012 | kinds | few
enormous minute Cyphonautes, | inch to "014 Ceratium
bristles Diastylis very few inch, a few, furca, very
(Sabellaria), rathkii, very 25 mm. | few
numerous few, minutc
Trochospheres Halitemora
of Polynoé, a longicornis,
few many
Form  (see Acartia longi-
sketch (a), remis,
25th July), numerous {
myriad Longipedia
1 Syltis, s coronata,
inch, bear- many
ing ova Pseudocalanus
Autolytus elongatus
prolifer, @ Evadne nord-
manni, a few
Ostracoda,
vory few
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and other bivalves,
very few

Calanus finmarchicus,
very few
Halitemora
cornis, a few
Acartia longiremis,
many

Evadne, very few
Nauplii, a few

Zoew of Porcellana,
long-spined,
Larval Annelid (see
sketch, 25th July),

longi-

many
Ova  of  Pleuro-
brachia, very few
Young Pleuro-
brachia, very few
Ceratium  tripos,
numerous

Radiolarian, as before
Form (see sketch)

8§, 11 mm.

3 Pleuro-
nectids, 9,
10 mm.

1 Cottus (?),
as  Dbefore,
9 mm.

Sand-eel like,

o &
Total E%g
2 Cox;}rse of Depth < E%
Net pu oat of Water rface Fauna eS8
down, where, | thereafter and Su(ngw-"et). :E‘:n £5 | Pela gic Ova, I’ol‘gg-ll.m-\'al
Nlieime: Doptt Nm;l Y §S'% | Nuture, Size. | yopre Sive, |Hydromeduss.| Meduse
S B tot =% o | Larval Fishes, Coloration, > 1 :
R, =% E | Nature, Size. S
St -
18th September
1888.
15 mile N.E. S. 7 fathoms| dppendiculariee, a | i hour 3 Clupeoids, | Laodice Beroé, many
fi'nm Ol’ierh(ml 3 fathoms.| Sandy few minure 12 noon 75, 85, 13 | cruciata Pleurobrachia,
1.30 p.m. Cyphonautes, very mm. (Thaumanti ts| myriad
few ; 1 gadoid, 55 | pilosella),
Univalves, a few mm. few
Mussels *015 inch 3 gurnards, Thaumantic s

hemisphee-
rica, many
Margelis
ramosa
(Bougainviliial
britannica ,
very few
Thaumantic s
(Bougain-
villia) nig "i-
tella
Tiara
(Oceania)
octona, '
inch

Ova of Pleuro-
brachia, a
few
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Mid-water Net.
Other Forms.
Dia- Ggeginish
Larval toms. odies,
Larval Sagittze, Annelids Larval Adult Molluscoid Mbi‘lwnl Remarks,
Echinoderms. Size, ete. and Crustaceans, | Crustaceans, O b C0 IS 0 b‘ésm' ete.
Adults. Ui
A few Form with | Zoex of Nor- | Young crabs, | dppendicu-
enormous way lobster | as before, | laria, very
bristles very few few small
(Sabellaria), 1 Atylus swam-
very few merdams,
2 Tomopteris, small
medium size Halitemora
longicornis,
very few
Bottom | Tow-net.
Plutei, very Nerine, Zocx of Por- | Halitemora | Appendicu- Post-larval Numer-| Ceratium
ew numerous cellana, longicornis, laria, very | univalves, ous, tripos,
Trochospheres| long-spined,| a few few, minute | many many | numerous
of Polynoé, a few Acartia Actinotroche | Mussels 013 | Kinds | Ceratium
a few Nauplii, a | longiremis, inch, very divergens,
Form with | few numerous few Tintinnus
enormous Harpacticus denticulalus,
bristles chelifer, a few
(Sabellaria), many
a few Dactulopus,
Form  (see Claus
sketeh (@), Lvadne nord-
25th July) manni,very
Lolynoé longi- few
setosus, Ostracoda,
about 1 mm. very few
1 other form
Polydora
cilliata,
young, 25
mm.
Turbellarian,
young
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Univalves, young,
many

Mussels and other
bivalves, 015 inch,
very few

Young crabs (as
before) numerous
Acartia longiremis,
myriad

Evadne nordmanni,
many

Nauplii, a fow
Larval Annelids (see
sketch, 25th July),
a few

Larval Nerine, afew
8 Sagiita, 18 mm.
Plutei, very few

Pleurobrachia, £5
inch

Thaumontias hemis-
pherica, ripe

Ceratium tripos,
many

O~ B
=R
Total D 8
Course of D‘evmh =2 %
Net put: Boat | of Water Surface Fauna = |

down, where, | thereafter vamd (Tow-net). ‘E; 5 | Pelagic Ova, POI-‘;;]I;%;;'W\I |

Juss Dﬂmtll 1\an11 - §2F | Nature, Size. | yoiore “ize l]Iydromcdu‘ ®.| Medusw.
S B (t)to 3‘5 o |Larval Fishes, | “o 0o ” ¥ '
obnI. 2% E | Nature, Size. T
g f
20th September
1888.

2 miles from | W.S.W. |74 fathoms| Appendicularie,very| § hour 4 gurnards, Thaumanti s I’Icurqbrachia,
l'lﬁr hexrul, 13| 5 fathoms | Sandy ‘r’c)v. 7 1p.m. {g mm., hfmis.- ];“yol;'!":}nny
mile rom Natica, very few mm. pheerica, er"oe, M
Kinkell Ness Amrliz‘z longiremis, 1 Call’lornymu;. l}iluuerous 1to 14 1nch’

12,30 p.m. numerovs as before, ripe

Centropages hamatus, mni. . Thaumant: as
Ostracods, a few (Seesketc),
LEvadne nordmanni, very few, in-
very few ripe
Young crabs (Port- Tima bairc ii,
unus holsatus), very few
numerous as before large aaid
Nauplii, numerous small, un ipe
Larval Nerine, T(hozra i
many ceania,
Thawmantias hemis- octona,aiew,
piha:rica, very few, ﬂl[mﬂp(l!_
ripe argelis
Ceratium tripos, very, 0 ]:;amosa 3
few ougainv llia
britannicz),
many rip 3
Ova,very few.
Probably of
Pleurobrachia
22nd Septem-
ber 1888,
4 mile off E. 5 fathoms | Appendicularie, 4 hour | clupeoids,
Maiden Rock | 5 fathoms |Rocky and| nuomerous, larger | 12.20 8-15 mm.
12 noon sandy than before p.m.
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Mid-water Net.
Other Forms,
Dia- Greenish
Laryl Larval | 95 | Rovmart
Larval Sagittae, Annelids Larval Adult Molluscoid M urvn emtru )
Lchinoderms. Size, ete. and Crustaceans. | Crustaceans, | ~° CLnRE oetlésm' Ll
Adults. N
1, 13 mm. Zoew of Por- | Atylus swam-~ A few
cellana, merdamz, Many
numerous very few, kinds
small in sur-
face
net
Bottom | Tow-net.
Nephthys, Nauplii, Acartia longi- Post-larval Very
young numerous remis,numer- Univalves, few
Polydora and ous many A few
other numer- Longipedia Mussels and | Kkinds
ous coronata, other bivalves,
Nerine, many 012 inch,very
myriad Ostracoda, few
Form  (see many
sketch (@),
25th July),
myriad
Form  (see
sketch, 25th
July), many
Trochospheres
of Polynoe,
very few
Bottom | Tow-net.
Plutei, very Polynoe,very | Nauplii, a | Atylusswam- | Phoronisand | Post-larval A few
few few (see | few merdamst, Actinotrocha| univalves, Many
sketch) very small, | (see sketch), | very few kinds in
Form  (see very few only a few | Mussels and | bottom
sketch, 25th Acartia lon- | of eachseen | otheryoung [net; and
July) giremis, bivalves, many,
Form  with numerous 008 to 014 |kindsin
enormous Halitemora inch surface
bristles (Sa- longicornis, net
bellaria), a few
very few Centropages
Polydora, hamatus, a
Aricia, few
Nephthys, Pseudoca~
Form in tube lanus elon-
(Wartelia) gatus,
LEvadne nord-
manni, a |
few, @ with
young in
brood-pouch
Ostracoda,
numerous




374 - Part ITT—Eleventh Annual Report ;

9B .
Tot g2 2 Mid-water Net.
al =5
Course of Depth w Eed
Net put Boat of Water Surface Fauna e=s
down, where, | thereafter and (Tow-net), | : g Pelagic Ova, Post-Larval
and time. and Nature 264 | Nature, Size. Fishes,
Depth. of 33: | Bavvai i"lsl‘\e's, Nature, Size, Hydromedu @.| Medusw,
Bottom, :2’ £ | Nature, Size. Col«;xtgtlon.
T 5
!
26th Septem-
ber 1888,
2 miles N.E. |N.E. by E. |5 fathoms | Appendicularice, 4 hour 5 clupeoids, | Zima bair lii,| Beroé, 1}
from Pier head | 4} fathoms | Sandy very few (as before) | 3 p.m. 10 mm. to | 1} inch in | inch
2.30 p.m. Cyphonavtes, very 13:5 mm., | diameter, Pleurobrachia
few smallest unripe 4 to } inch
Mussels, 012 inch, with perma- | Laodice c¢iu-
and other bivalves nent rays | ciata
Univalves, young, a just about | (Zhauman ias
few to appear in | pilosella)
Acartia longiremis, tail, largest many lar; ;e,
numerous with perma- | unripe
Centropages hamatus nentraysin | 1 Stomob: a-
Pseudocalanus elon- dorsal  as- [ chium oclo-
gatus peet of tail | costatum,
Oithona  spinifrons alone ripe
(?) 1 goby, 6 | Tiara
Longipedia coronata mm.,perma- | (Oceania
Ostracods, many nent rays | octona, 2
Evadne nordmanni, appearing in | unripe
afew, Q with young tail Margelis
in brood-pouch clupeoids, ramosa
Nauplii, very few 15-16 mm. |(Bougainv llia
Larval  Annelids, britannicz),
brittle, green co- small, 1n-
loration, otherwise ripe

like form in sketch
of 25th July

Larval Nerine, a few

Larval Polynoé, very
few

Trochospheres of
Polynoé. very few

Plutei, very few

3 Pleurobrachia,
4 inch

Larval Pleurobra-
chia, many

Ova of Pleurobra-
chi@, many, some
far advanced,others

not
Small Medusa bud
Ceratium  tripos,
many
Ceratium divergens,
very few
Ceratium  furca,
very few

Ova of Pleu-
robrachia, o
few
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Mid-water Net.
Other Forms,
Dia- G]r}ce‘r'xish
Larval 2 toms. DOy
Larval Sagitt, Annelids Laryal Adult Molluscoida. “I;I‘lr‘:;lclﬂ Re’f‘t’“ks-
Echinoderms, Size, etc. and Crustaceans. | Crustaceans. 2 == A
Adults. 23
2, 15, 16 mm. Young crabs Very
(as before), few
numerous A few
kinds in
surface
net
Bottom | Tow-net.
Plutei, very Nerine,many | Nauplii, a | Acartia lon- | Appendicu- Post-larval A few | Ceratium |
few Form with | few giremis, laria, very | Univalves, Kinds tripos, very
enormous myriad few, as | very few | few
bristles Halitemora before Mussels, *014
(Sabellaria), longicornis, | Cyphonautes, | inch, and
many many very few other  bi-
Form  (see valves, afew
sketch, 25th
July), many
Larval form
(see sketch),
numerous
Larval form
(see sketch
@), one
Trochospheres
of Polynoe,
< a few
Many other
Trochospheres
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Evadne nordmanni,
very few

Nauplii, very few

Nerine (larval), very
few

Ceratium JSurca,
very few
Ceratium tripos,

ivery few

Permanent
rays in ven-
tral aspect
of tail, and
appearing
in median
dorsal fin

o~
g&=
Total Fopeg
Course of | Depth &
Net put Boat of Water Surface Fauna S8 — —
down, where, | thereafter and (Tow-net). £E5 | Pelagic Ova, | Post-Larval
and time, and Nature é‘s: Nx)glﬁ‘u Si?c, Fishes,
Depth. of SE; Tiveal l"'lsll‘ea:, Nature, Size, [Hydromedu .| Meduse.
Bottom. :ﬁ = | Nature, Size. Coloration,
s iarts ete.
28th Septem-
ber 1888,
Larval forms of 2 Nerophis | Tima bair i,
Cupcpodnf, nn({ a‘z;m;orfu.s, 28, 1 : sma ll,
young of severa 2} inches; unripe
species of Copepoda 1 Thauman-
tias hem s-
pherica,
Tia a
(Oceania)
octona,
almost rije
Pleuronectid, Larval Pleu-
11 mm. robrachia,
Gobies, 10 to Zvery few
15 mm.
Bimaculated
sucker, 75
mm,
Dragonet, 5
\ mm,
Young whit-
ing, 45 mm.
clupeoids,
15-16 mm.
Sth October
1888,
4 mile N.E. E. 5 fathoms | Univalves, a few hour 9 clupeoids, | Zhaumant as Pleurobrachia,
of Pier head | 3 fathoms | Sandy. | Mussels, ‘014 inch, | 2.45 17 mm. to | hemispherica,| myriad, § to
1.55 p.m. very few p.m-. 18 mm. many rij e, 3 inch, un-

and neaily
80, § inch

ripe
1 Beroé, 13
inch
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Mid-water Net.

Other Forms,

very few

Dia- Gﬁ'cmi\ish
Larval toms. od es,
Larval Sagittee, Annelids Larval Adult Mol dacotdn “Ig.“‘]‘{:’&‘n Remtzl\s,
Echinoderms. Size, ete. and Crustaceans. | Crustaceans. | ~ i o s VR <
Adults. ¥
3, 15 mm. A few Zoew, | Young crabs Post-larval A few
with  long | (Portunus), | Mussels, *045 | in sur-
spines (Por- | many (as inch, ‘047 |face net
cellana) before inch, a few,
1 ZIdotea tri- and others
cuspidata fully 2 mm.
and coloured
Bottom | Tow-net.
Different Nauplii, Diastylis Appendicu- * | Univalves a | Many Ceratium
forms of | many rathkit, laria, small | few young kinds tripos, many
Nerine (as very few, | Cyphonautes, Mussels, 012 Tintinnus
before) small many inch to ‘014 denticulatus,
Many Trocho- Atylus swam- inch a few
spheres of merdami, Spirialis,
Polynoé, very few, many
many othey small
Trochospheres Acartia lon-
Form in tube giremis,
(see sketeh) numerous
Many, Cirra- Halitemora
tulus,young, longicornis,
about 3 mm. a few
Nephthys, Longipedia
young coronala,
Claus, many
Pseudocalanus
elongatus,
Boeck
1 Tomopteris, Many
14 inch kinds in
surface
net
Bottom | Tow-net.
Nerine, very Halitemora Post-larval A few
few longicornis, univalves, kinds
very few very few
Ostracoda,
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few, very small
Nereis larvae,wery few
Ova of  Pleuro-
brachia, very few,
(embryos well ad-
vanced)
Ceratium tripos, very
few

Ceratium furca, very
few

o~ B
e =
Total (=
Course of Depth -
Net put Boat of Water Surface Fauna G
down, where, | thereafter and (Tow-net). E -] Pelagic Ova, Post-Larval
and time. and Nature 22 ,S Natiire, Siza: Fishes,
Depth. of IoE Tiirval i"‘ishes Nature, Size, (Hydromedus®.| Medusw.
Bottom. o2 8 Nature, Size, | Colovation,
=4 & efe.
10th October
1888.
As before N. 5 fathoms 4 hour Tima bair!ii,| 1 Beroé, 1}
2 p.m. 3 fathoms Sandy 2.30 1} inch, vn- | inch
p.m. ripe Pleurobrachia,
Thawmant as | myriad, as
hemispher ca | before
(as before
A few ova Pleurobrachia,
very few, as
in other net
11th October
1888.
200 yards from| To Castle«| 5to 8 Univalves, many 7 hour
Pier head fathoms | Mussels, 011, -012 | ~9.10
8.20 a.m. Sandy inch, and other | a.m.
bivalves, a few
Atylus  swammer-
dami, very few,
small
Halitemora  longi-
cornis, many
Acartia longiremis,
many
Ostracoda, a few
Nauplii, a few
Larval Nerine, very
few, 2 kinds
Ceratium tripos,
very few
Tintinnus  denticu-
latus, very few
15th October
1888.
1mile N. of N.E. 4} fathoms| Univalves, very few 1 hour Thaumanti ts | Bero#, many,
Pier head, | 8 fathoms Sandy | Mussels, ‘011 “inch, 9.30 hemis- 13 to 23
4 mile N.E, very few a.m. pherica, inches
of Castle Oithona  spinifrons numerous, Pleuro-
8.45 a.m. (?), very few as before brachia,
Acartia longiremis, Tima baird 7, :;nysﬁml,1 b
a few many, w- 0§ inch
Halitemora  longi- ripe
cornis 1specimen, 2
Evadn‘g nordmanni, i{:chest n
very few diameter
A'au;)lii, very few Stomo-
Tomopteris, very brachium

octocostatum,
many larg .,
unripe

A few ova
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Mid-water Net.
Other Forms,
Dia- Greenish
Bodies
Larval L toms- 2
Larval Sagitte, Annelids Larval Adult Molluscoida. MI;S“;“:‘:“ Rcr:tzlks,
Echinoderms. Size, etc. and Crustaceans. | Crustaceans, | ~ > cte 2 2
Adults. :
Bottom | Tow-net.
1 partially | Nerine,afew | Nauplii, a | Halitemora Numer-
decomposed few longicornis, ous
myriad Many
Acartia lon- kinds
giremis,
many
Longipedia
coronata, a
few
Evadne
nordmanni,
many
Ostracoda,
very few
Bottom | Tow-net.
Nerine, Nauplii, Diastylis Cyphonautes, | Post-larval | Numer-
numerous very few rathkii, many Mussels, 013 | ous in
Polynoé, Cirripede very few inch, surface
many Atylus swam- A few, and net,
Sepunculoid(?); merdami, one large [many in
in tube very few, about <% | bottom
Pilidium small inch net
(Nemertean) Halitemora Many
longicornis, kinds
many
Acartia lon-
giremis,
many
Longipedia
coronata,
very few
Pseudocalanus
elongatus
Oithona
spinifrons
Tomopteris, Young crabs, Myriad
a few, very afew (asbe- Many
small fore), pro- kinds
bably Por- in
tuni surface
Atylus swam- net
merdami,
- very few
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cornis, a few
Acartia longiremis,
a few
Longipedia coronata
Evadne nordmanni
Nauplii, many
Plutei, a few
Ceratium tripos,
myriad
Ceratium furta, a
very few

hemis-
pheeric t, as
before
Tima be irdii,
many

285
Total S8
Course of Depth & §§
Net put Boat of Water Surface Fauna e
down, where, | thercafter and (Tow-net). £E 5 | pelagic Ova, + Post-Larval
and time. and Nature 252 | Nature, Size. I‘iﬁheg,_ )
Depth. of 8% % | Larval Fishes,| Nature, Size, [Hydromed se.|  Medusw.
Bottom. o2 & | Nature, Size. Colox;;tion,
oA ete.
Pleuro-
brachia,
very few
Ova of
Pleuro-
brachia,
well ad-
vanced,
very few
16th October
1888,
12 mile N. [ To mounth |5 fathoms| Univalves, very few | § hour 1 gurnard, | Laodiceci uc- | Beroé, many,
of Pier | of Eden Sandy Acartia longiremis, | 10.20 permanent iata as before
head, 1 | 3fathoms many a.m. rays (Thauma itias| Pleuro-
mile  from Nauplii, very few 3 clupeoids, | pilosella), brachia,
shore Nerine (larval), very 11’5  mm. | many myriad, as
9.30 a.m. few to 18:5 mm. | Zhauma: tias| before
Ceratium tripos, No tlpel'- lu]:mis-
many manent rays | pherica
Ceratium divergens, in smallest numero s
very few 1 adult as befor :
Syngnathus Tima ba: rdii,
acus young, as
before
Stomo-
brachiun
octocoste tum,
numero s
as before
Pleuro-
brachia,
very few
174h October
1888.
3 miles N.E. E. 8 fathoms| Univalves, very few Adult Jaodice cru- | Beroc  and
of Pierhead | 4 fathoms | Sandy | Mussels and other 3 Syngnathus | ciata Pleuro-
11.20 a.m. bivalves, *012 inch, acus (Thaum wmiias| brachia,
a few piloseli 1) many, as
Halitemora  longi- Thaume ntias | before
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval ) toms. Bodies,
Larval Sagittm, Annelids Larval Rl | aronumesiss [Barot Eemets
Echinoderms. [  Size, etc. and Crustaceans, | Crustaceans. | ° 4 et 4
Adults. &
Bottom | Tow-net. 3
Very  few | Nerine, 3 Atylus swam- Post-larval | Num-
small Ilu'nds, a few menlantz_i, Spiriaflz‘s, erous
Polydora very few very few Many
Cirratulus, small ] Mussels, ‘016 | kinds
young, Parathe- inch, and
about ! inch misto  ob- other  bi-
Polynoé, very livia, valves, also
few Halitemora larger mus-
longicornis, sels  with
numerous 1(‘,010&“‘0(1 .
Acartia ands  and
longiremis, elongated
Longipedia
coronata (?)
Ostracoda,
- very few
Very few 1 Tomopteris Young cm(bs, 1’osl_-la1rval lgyrinﬂ
many as univalves, Many
before) very few i kinds
Caligus,very Mussels, ‘016 in
few inch surface
1 Idotea net
linearis
Bottom | Tow net.
1 l}t«_zlani, very Alcartia Spiriai{is, }iliyrlml
ew ongiremss, very few any
nulglemus‘ Mussels, *015 | kinds
Calanus fin- inch, and
marchicus, other  Dbi-
a few valves
Halitemora
longicornis
Evadne
nordmanni,

afewyoung

Nephrops
norvegicus,
young,
inch
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285
Total E%E
Course of Pepkh w gy
Net put Boat of Water wrface Faung S L=
down, where, | thereafter and g ('I‘g“?.neg.l)],n = = : 5 | Pelagic Ova, | Post-Larval
and time. and Nature £2= | Nature, Size. | .. Fishes,
Depth. [ S=Z Larval Fishes,| Nature, Size, |Hydrome use.!  Medusz.
S2 X% +, ' Coloration
Bottom. % E | Nature, Size. v
- l’:: .

. Pleuro-
brachia,
very few as
before

18th October

1888.

Abreast

Maiden Rock, E. H5to9 Univalves, a few | $hour Pleuro-

4 mile from fathoms | Post-larval 10.15 brachia,
shore Sandy | Portuni, young a.am, very few as
9.30 a,m. Calanus finmarchi- before

cus, Larval
Halitemora  longi- Pleuro-
cornis brachia,
Acartia longiremis very few
Larveae of Balani Ova,
Oceania octona, and
other Medusa-buds
30th October
1888.

Abreast  of N. 8 fathoms | Bivalves, 017 inch, | 1 hour Beroé, many
Kinkell 4 fathoms | Rocky very few 9.30 Pleuro-
Ness and Halitemora  longi- | a.m. brachia,

8.30 a.yy . sandy cornis, many myriad, like
Acartia longiremis, largest  of
numerous former
Pseudocalanus elon-
gatus
Balani (Ostracod
stage), very few
Pleurobrachia,
very few
Aglar'ha Pleuro-
digit ths brachia,
1 (Cir e rosea)| very few
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Mid-water Net.
Other Forms,
Dia- Greenish
Larval toms, Bodles,
v i : Larval Remarks
Larval Sagittae, Anneélids Larval Adult S )
chinoderms. | Size, ete. and Crustaceans. | Crustaceans, Molluscolda. MOEJ;S(‘R, el
Adults. = t
Bottom|Tow-net.
Trochos- Nauplii, Atylus swam- | Appendicu- Post-larval | Myriad | Ceratium i
pheres  of | very few merdami, laria, young| Univalves Many | tripos, my-
Polynoé, Zoex of | very few Mussels, *012 | kinds | riad I
very few Porcellana | Acartia inch, very Ceratium i
Nerine, very longiremis, few Jurca, very |
few many i
Nephthys Halitemora I
Pholoe longicornis, i
many ‘
Longipedia
coronata, |
very few |
Pseudo-
calanus
elongatus
Ostracoda,
very few
Bottom| Tow-net.| !
Nerine,many,| Nauplii, a | Calanus fin- Appendicu- Post-larval | Myriad | Ceratium f
2 kinds few marchicus, laria, Univalves, Many tripos, many
f a few young many kinds
| Acartia Mussels, ‘015
) longiremis, ‘inch, 022
many inch, very
Halitemora few, and
longicornis other  bi-
Longipedia valves
coronata,
yery few
Pseudo-
calanus
elongatus
FPvadne, o
few
Ostracoda,
many
|
Bottom|Tow-net.
Many, 8 to | Two forms | Nauplii, IHalitemora Post-larval Ceratium
15 mm. of Nerine, very few longicornis, Univalves, a diverqgens,
a few DBalanus numerous few very few
Acartia Tintinnus
longiremis, denticulatus,
myriad very few
Pseudo- 4th November
calanus (Thames)
elongatus, & Bacillaria
few pera, abun-
Centropages dant
hamatus Cheatoceus
wighamii
Eucampia,
Osihosira
Rhizosolenia,
2 speemens
Lithodesmium
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Tintinnus, many
[Peridinum  fuscus,
(in  Thames) also
Tintinnus]

285
Total g
Course of | Depth 3 5%
Net put Boat of Water Surface Fauna S
dowr;, t\xvhert':, thcl‘enlftcr Nmul (Tow-net). ?c § g | Pelagic Ova, Po;"t.-sll‘nrvnl
2 = it ) S,
ettt Dgn;h t::;’ ke §2% | Nature, Size, Nnmlre-)esfze Hydrom :dus®.|  Medusae.
i Bottor =8 g |Larval Fishes, Color&tinu g s R
QoI =% E | Nature, Size, e
Saar=t ete.
1st November
1888.
2 miles N.E. N.E. |5 fathoms | Swarms of Megalops | 1 hour Bimaculated | Aglantia, a | Beroi, lavge
gof Pier 3 fathoms | Sandy stage of  crabs |10 a.m. sucker, 8| few P anul® | many
a.m. (Hyas) young mm. Pleurobrachic
Macroura, Parathe- 4 clupeoids, myriad (as
mistol. a fc}&"; Co- %495 mim. to before) anc
pepoda and Pleuro- mm. rangin
brachia 1 Pleuroneetid f,—o;ﬁ rlf 10
(probably inch, some
flounder), s inch
11°5 mm.
24th November
1888,
Pier head To Castle |4 fathoms| Acartia longiremis, | 1 hour Young gobies, Pleurobrachic
8.30 a.m. and back | Sandy many 9.20 1810 23 mm. very few
Exu\'it;! of Balanus, | a.m. Lesueuria,
very few Beroe  (alsc
ZTomopteris, a few in Thnu(les)
small
Tube of Annelid
Sagitta, many as
before
Pleurobrachia, very
few, small
Aglantha  digitalis
(Circe rosea), many HESS P W B
5th December
1888. 0é, 1
2 miles N. of | To2miles | 9to 7 1 Atylus swammer- |2 hours ZTima bairdii, l]nclllle) il
Kinkell Ness | off Pier fathoms |  dami 4 p.m. several, One | proyrobrachia
2 p.m. 4 fathoms | Sandy Tima bairdii, full » 3 | tinch down
medium size incl es WardR T
Aglantha  digitalis acrcss; & :;::L?R‘:’glrg
(Circe rosea), many and @ ecle- ments not

mer ts well
dev :loped,
but not
qui e ripe
Aglentha
dig talis
(C% cerosea),
ma 1y, § inch
les: than %
ine 13 repro-
du tive or-
gar s de-
velping
Stow0bra-
chium
oct costatum,
m: ny, about
$iwch
The umantias
hemi ‘spherica,
2(r3

well  de-
veloped

Ay antha LPleurobrachia.
di ritalis very few
(Circerosea),
a ew
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Mid-water Net. ‘
! Of(};l(:l‘ Forms,
| reenish
Larval | “?r::: I Bodies,
| Larval 5 Remarks,
Larval |  Sagitte, Annelids Larval Adult |
chinoderms. | Size, etc. and | Crustaceans. | Crust Molluscoida. ‘“"thg““* i et
\ Adults, | | X ’
|
| Numerous Larval forms || Diastylis, a
and large of Nerine few
Tomopteris, | Copepoda, a |
chiefly smulll few |
1

Bottom [Tow-net.’

Numerous, Larval Nerine| Schistomysis | Cyph ¢ Post-larval

| large and | Nematodes, ornata, Univalves, a

small a few many few

‘ Tomopteris, 1 Crangon Mussels, ‘016

| very few, vulgaris, inch, very |

small Acartia few |

longiremis,
myriad
Pseudocalanus
elongatus,
numerous

Spores of

alge
Fragments of
alge, in

surface net

|
i Bottom |Tow-net.

| A few, § inch Parathemisto

| oblivia

‘ Halitemora

| longicornis

| Pseudocalanus
elongatus,
and Calanus
finmarchicus,
in swarms

‘ 1 Evadne
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D
Total =]
Course of | pepty = 232
Net put Boat | of Water |  Surface Fauna Sz [
down, where, | thereafter and (Tow-net). £25 | Pela ic Ova. | Post-Larval
and time. and Nature 222 Nutfm Size. Fishes, |
Depth. of .3,5 i Larval Fishes,| Nature, Size, [Hydro nedus:e) Medusm.
Bottom. S7%E | Nature, Size. | Coloration.
S ete. I
Gth December | Towards 5to7 Agla itha 1 Lesueurie
1888, Harbour, | fathoms digilalis | Pleurobrac
1 mile of | short Sandy (Circerosea),, numerous
Pier head ¢ | distance maly | some § inc
2.30 p.m, close to Ston obra- and in go
ridge of chitim condition
Beacon octe costatum,)
rocks maiy, and
3 fathoms of  about
sar e size as
before; re-
prcductive
organs in
s011¢ neavly
vip:
10th December
888.
100 yards N. | i mileN., {7 fathoms Cyphonautes, nu-
of Pierhead | "and again merous
S.,nethad Larval Spirialis,
touched swimming with
bottom Epipodia
Acartia longiremis
Nauplii, a few
Exuviwe of Balanus
Sagitta, numerous
Pluteus, arms short
andapparently atre - |
phied ;  skeletons
still  visible, no
starfish |
Pleurobrachia,
young forms with
ova
Aglantha  digitalis
(Circe rosea), a few
Ceratium tripos,
numerous
Ceratium furca
0 Jusus
12th December i
1888. i
100 yards | N.E.for3| 7to5 } hour 7' ma bairdii,
off Pier mile fathoms 10.45 A flantha Beroé, a fev
10 a.m. 2 fathoms a.m., cigitalis
(Circe rosea),
Jnany
S omobra-
hium
vctocostatum »
13th December
1888,
200 yards off | Along 7 fathoms | Copepoda 12 hour | Clupeoid, 13 | / grantha 8 Lesuauria
Budda Rock | shore to Sagilta, a few 1130 | inch Ligitalis, about. & inch,
10 a.m. W., end Aglantha  digitalis, | a.m. ! nihy Plewrobyrachic
of E. very few | many large
rocks and small
34 fathoms
| |
| - lglantha Lesueuria
| digitalis Plewrobrachi




of the Fishery Board for Scotland. 387

Mid-water net.
Other Forms,
Dia- Greenish
Larval toms. Bodies,
. Larval
Larval Sagitte. Annelids Larval Adult : Remarks,
chinoderms. Size, cte. and Crustaceans. | Crustaceans. Molluscolda. Mo(l}ltgscu, ete.
Adults. 5
Parathemisto
oblivia,afew,
Bottom | Tow-net.
Bristles  of Calanus fin- | Cuphonautes, | Minute shells Foraminifera
Sabellaria, marchicus many Littorina (?), Fragments of
and  frag- Pseudocalanus young algee, in
ments of elongatus, bottom net
Polynoi Considerable B
number,
Shells of
Ostracoda
A few, 13 Parathemisto
inch oblivia,
very few
In swarms, | 1 Zomopteris, Parathemisto Sporesof alge
4 to 7 inch, | aboutjinch oblivia, a in surface
some § inch few net, and in
and less bottom net,
Bottom | Tow-net.
Many Copepoda,t
many
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25 g
Total £ss
Course of [ Degth SE& o
Net put Boat of Water Surface Fauna O | pe e e T =y "
down, where | thereafter and (Tow-net). SE 5 | Pelagic Ova, | Post-Larval
and time. and Nature Yes Nat gre Size. Fishes,
Depth. of 3: = I:a vul Fist « | Nature, Size, |Hydrom :dusz. Meduse.
Bottom. 2 g | arval MSes, | aoloration,
=4 E | Nature, Size. o
S :
14th December
1888.
Site of target, | ENN.E. for |7 fathoms | 1 Tomopteris, § inch | 1 hour Aglant 1 1 Lesucuria,
N. of Bat- [ 1600 yards Sagitta, many 11.30 digitelis,  inch
te 3 fathoms Pleurobrachia, afew,| a.m. many Pleurobrachia.
10.30 a.m. about ¢ inch and numerous,
under large, } inch
to § inch
|
l Pleurobrachia,
| ¢ inch and
| under
18th December
Opposite Towards |5 fathoms| Sagitta, a few, |13 hour Aglar tha Swarms  of
Castle Eden, 3 various sizes . digtialis, in | Pleurobrachia
12 noon miles Aglantha digitalis,a | p.m. SWalms; re-
course few prodactive
3 fathoms [In Thames :— | ' orgens de-
Noctiluca, ‘ | velo)ing
Pleurobrachia
Infusoria in sand
case
Larval Molluses,
Annelids, bivalves,
and a Copepod]
Aglaatha
digilalis, a
| few
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Mid-water net.
Other Forms,
Dia- (}Breg;llsh
Tlarval S toms. odies,
Larval Sagittae, Annelids Larval Adult Molluscoida. \II(;‘lll‘&;cla Rezlt:rks‘
Schinoderms, Size, etc. and Crustaceans. | Crustaceans. | ° UREOILR G :
Adults. z
Many, some | 2 Zomopteris | 1 young l'arallncmi.clos
over 3 inch | aboutdinch | Carcinus oblivia,very
in length maenas few
Megalops
and  Zoe®
of
Bottom | Tow-net.
|
Many Bristles  of Calanus fin- Some | Spores of
Sabellaria marchicus, a alge
and  Nereis few, small Fragment of
young
sponge with
spicules like
those of
Oculina (?)
| In  swarms, Parathemisto Some Spores of
same length oblivia, con- in mid-| algw, a few
as before, 1 siderable water in mid-water]
inch  and number net net
less Calanus fin-
Some showed marchicus,
sperm-cells considerable
cleari and number
translucent,
and  many
large
Bottom | Tow-net.
|
A few A very few
Copepoda
[
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