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Vemels belonging to the port of Gloweater engaged inf%hing Jma 1, 1885. 

On the banks, for fresh halibut ................................................ 41 
On George's and Brown's, for halibut and cod.. ................................ 155 
011 Grand Banks, for codfish ................................................... 3'3 
On Western and Banquereau, for cod and halibut .............................. 61 
On fishing grounds off the New England coast, ground fishing .................. 34 
On fishing grounds off the Now England coast, lobster fishing.. ................. 6 

11 
On mackerel voyages, mostly now between Sandy Hook nud No Man'8 Land .... 140 
Ou halibut trips to Greenland aud I[celand. .................................... 
Steamer, maolcorel fishing ..................................................... 1 

Total. .................................................................. 472 
- 

From- I Fares. 

Qoorgo'e Bnnk.. ....... 135 
Nnrthmst shoro. _ _ _ _ _ .  61 
h T o i h ' s  Rank ......... no 
Western Bnnk.. ....... 8 
Ban nereiin ........... 16 
~a 3avo Bank.. ....... 4 
Orand Unnk8.. ........ 2 
NovaScotia Capo shom 
Off Nowfou'ndland*. ~ 

Bnnkst ............... 
Mnckerol trim south.. 

Total ............ 283 - I-- 

Cdflsh. IIIinlibut. Pollock. Hnko. Cusk. Eddook. MnckeraL 
. - _ _ ~ _ _ _ -  I I I I-/-I- 

Pownds. Pounda. Pounds. Pounds.lPound8. Pounds. Barrela. 
2,45.2.000 1 02,480 I ..... .....I 4 000 4,OUO 1,OUO .......... 

GlG.OU0 ......... 693.000 ...'. .. 1.. ...... 1 .......... 1 .......... 
1,230; 000 33, GOO .................. I.. .............. I. ......... 

28'1, Illlo 88,000 ............................................. 
3,000 428,000 .............................................. 

40,uUO 10,000 .............................................. ............ 68,000 .............................................. 
............ 05,000 .............................................. ....................................................... 
............ .............................................. 

*Off Burgco, 4 mflos from ehore. 
t Off Snmbro, nnd betwren Ls Have nnd Western Bnnlrs, on La Have Ridges. 

Other receipts: Prom nets nnd trap8 in tho harbor, 419 bnrrels of homing, from small bnnts flshiny 
ncnr slioro, 14.000 pounds of codflsh and 1 halibut. Tho lntter weighed 103 pounds; wan caaght 6 
milee from Eastern Point Light, Gloucesler Hnrbor. Reocived from GranilMsann, 600 boses smoked 
herring. 

58.-ODI T E E  B A T E  O F  G R O W T H  O F  T H E  CODIDION CLAM,  A N D  ON A 
D I O D E  OB OETAXNUNQ: THE YOUNG O W  THE GIANT CLAM8 O F  THE 
PACIBIU C O A S T  F O R  T l P E  PURPOSE O F  TILANSPLANTINQ.  

B y  JOl iN  A. RPDEH.. 

Daring the season of 1880 I made some observations on the develop 
ment of the common clam (d l ya  armaria, L.). ' These" were published 

. in the report of T. B. Fergnson, a commissioner of fisheries of RXaryland 
for 1881. It was there shown that (1) the Rpnwning season extends 
from about the 10th of September to about the middle of October; (2) 
that the eggs and milt may be extracted from the surface of the visceral 
Inass of t h e  adults in the same way as from the oyBter, and artificially 
impregnated ; (3) that the early development was very similar to that 

* Notes on some of the early stages of development of the clam, or mananoso (Nya 
armaria, L.1. In Appendix A of the above-cited report, pp. 83-91, 11 fip. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 1'75 

of the oyster, polar globules being expelled in about the same position 
as in the egg of the latter, the cleavage being ais0 very similar. 

An important morphological point, namely, the precise mode of gas- 
trulation of the embryos of this form was hot ilefinitdy determined, but 
it is inferred that in this respect the developing embryo of the clam 
does not difl'er essentially from that of the oyster. The development of 
this mollusk was fullomed, a t  the time mentioned, as far as the swim- 
ming or religer stage, beyond which it mas found difficult to keep it 
alive by any means then at the command of the writer. Whether arti- 
ficial methods of multiplying this form mill ever be satisfactory seems 
very doubtful, but it is obvious that a very simple method may be found 
available for the purpose of obtaining the young of the clam for the 
Purpose of transplanting the species to new locali'ties to which it is a 
stranger. This conclusion is supported by the following data obtained 
in connection with experiments conducted at Saint Jerome's Creek Sta- 
tion in the course of the  work a t  that place on the oyster. These inci- 
dental observations show that the animal grows quito rapidly in the 
Course of a few months so that specimens from 1 inch to over 2 inches 
in length may be expected in about seven months after the spawning 
'season is over, or during the next spring. This has been ascertained 
as follows : 

During the month of February, 1884, a number of ponds mere exca- 
vated at Saint Jerome's Creek in marsh laud for the purpose of oyster . 
culture. These, after serving their purpose for the latter object, were 
allowed to remain open to the outside water more or less during the 
autumn, or from September onwards, nnd i t  is presumed that in this 
way swimming embryos of the clam found their way into tha inclosiires 
from the outside. That such embryos could not have obtained access 
in any other way is proved by the fact that the ponds were dug out 
Upon high ground where Miere had never been any clams before, so 
that the only possible way in which the young clams could get into the 
ponds must.have been in the way described, the embryos evidently de- 
veloping from eggs naturally spawned by the adults found buried in 
the sandy bottom of the channel feeding the ponds. The sexes are 
oeparate in dlya, or confined to distinct individuals, and the eggs meas- 
ure about one flvo-huudredth of an inch in diameter, so that the veliger 
Or swimming stage would be represented by a very small organism in- 
deed. These embryos, after swimming about for some time, would then 
settle down upon the bottom, develop their characteristic siphon, and 
bury all but the tip of the latter in the sand. In this situation their 
growth must be quite as rapid, if not more rapid t'han that of the spat of 
the oyster, which, in the space of five months, may grow to the length of 
2 inches. Such a rate of growth for the clam is indicated by the Size of 
living specimens obtained from the bottoms of the ponds mentioned 
above, when the latter were deepened in Mhy, 1885, or rtbouf mven 
months aftor tho la& spawning season of the species, which in 0 0 -  
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tober, 1884. In the sandy cart11 exca mtcd from the ponds, as described 
above, I found young clams very recently dead, the sliells of which 
measured from 1$ to 18 inches in length and from three-foqrths to seven- 
eighths of an inch in Wiidtb, indicating the existence, when the sok parts 
were entire, of' animals ranging from 2 to over 3 inches in length, hail. 
the siphon been included in the measurement. 

It is therefore clear that if boxes 1s inches or 8 feet square and 0 
inches deep were filled with saud and placed on,the bottom in the poiids 
or the opeu waters. that the embryo clams smiiiir~iiig about iu the water 
during October would find a suitablr, nidus i n  which to burrow and 
grow. After an iminersion of six or eight inonths lhese boxea could be 
raised and their contents examiued to obtaiu the youiig animals, which 
coulcl be removed from t h e  said without iu.jury and relmbeil closer to- 
gether, siphons upward, in other shallow boxes, which should be im- 
mersed in tanks of sea water kept cool i n  t he  refrigerating chambers of 
the transportation cars of the Fish Commission. I n  this way, if proper 
precautions were observed in repacking the young mollusks, so a$ to 
place them in the gaud with the tip ofthe! siphou just above the level 
of the sand, they could be transported for long distances by rail un- 
harmed and in the Jiving state for the purpose of restocking exhausted 
beds or areas where the creature had not before existed. 

Dr. It. E. C. Stearns, to whoin I hare spoken of this  method of obtaiu- 
ing the young of' the coinmon clam, is of tlie opinion t h a t  the young of 
the giant8 cliL1ns of the PaciGc coast might be obtaiuecl in  the same way, 
That is, if a number of the old ones coi~ld be dug up and replanted at  
low tide close together and a lot of' boxes filled with sand, as described, 
placed close to sncli a group of adults dnring their spawning season, 
young individuals of either the huge Scl&diccrus Izuttallii, or Glycimeris 
geizero6a,, might be got to grow in such boxes. It is not very important 
that tho spawning seasou of the species named be determined with ex- 
act'ness, for the reason that the boxes will last for several nionths, even 
if attacked by the Teredo. Tf the boxes were placed in position, say 
during the interval between J u n e  and September, it is probable that 
they would be in place in time for the spawning season of the large spe- 
cies named. 

Gre:tt difficulty has been experienced in handliug tho giant clams so 
as not to injure the adults intended for transportatioii. Such difficulties 
would be overcoine by the adoption of the abore method. For an illus- 
trated accouut of the great clams of the Pacific coast the reader is 
referred to an article by Dr. Stearus, published in the third volume of 
the Bulletin of the United States Fish Commission for 1883, (pp. 353- 
3(i3), where thoir habitats and conditions of life are fully described, 
supplyiug tho data needed iu order to successfully iustitute tho method 
of obtaining the young described above. 

WASEIINGTON, 1). C., Julze 13,1886. 


