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Genetically Modified Fish
On November 19, 2015, the United States Food and Drug Administration announced that, for the first time, 

it had approved a GMO – genetically modified organism – for commercial production and consumption. 

The approval was granted to AquAdvantage salmon, a product developed by the Massachusetts-based 

Aqua Bounty company, which calls it “the world’s most sustainable salmon,” touting the modified salmon 

as a game-changer in the seafood industry. The decision was issued twenty years after Aqua Bounty first 

applied for FDA approval, and it was accompanied by a great deal of controversy surrounding the safety of 

GMOs and the possible long-term environmental impact of genetic modification on an industrial scale.

The idea behind the so-called “super salmon” – derisively dubbed “frankenfish” by its opponents – is to 

accelerate the fish’s growth through genetic modification. The modified salmon needs just about 18 months 

after hatching to reach market size, as opposed to the three years that salmon normally requires. It can also 

grow in habitats that would otherwise be inhospitable to salmon; specifically, it can grow in warmer waters. 

Regular salmon is bred in waters in the North Atlantic and North Pacific and has to be shipped to U.S. 

markets. The genetically engineered fish can be bred in land-based pools, significantly reducing shipping 

costs and delays.

Having received FDA approval, AquAdvantage salmon may very well transform the meat and fish industry 

much as the iPhone transformed the cellular communication industry. With the precedent of an FDA-

approved GMO in place, the floodgates have been opened for other companies to genetically modify 

chickens, turkeys and livestock, and to revolutionize the food market. Genetic modification could be used 

to accelerate growth, eliminate disease and enhance reproduction capabilities, all of which will serve to 

increase availability and thereby lower prices. AquAdvantage salmon is poised to be a game-changer not 

only in the salmon industry, but in the entire food industry.

This specter presents us with what might very well turn out to be the greatest kashrus challenge of the 21st 

century. In the not-too-distant future, we might see companies altering cows with genes taken from pigs or 

other non-kosher animals to accelerate growth or enhance taste. What would be the halachic status of the 

meat produced from such a cow?

BACKGROUND

Any [animal] with a split hoof, which is a completely 

separated hoof, and brings up its cud, you may eat
כל מפרסת פרסה, ושסעת שסע פרסת, מעלת גרה, 

בבהמה--אתה, תאכלו

What makes anything Kosher? Regarding land animals, the Torah says:

Vayikra 11:3

CAUSE VS 
INDICATION
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QUESTIONS TO 
CONSIDER

 ■ Is an animal which contains traces of non-kosher DNA still kosher?

 ■ What halachic factors must we consider?

There are two “signs” through which you can know an animal is kosher: namely, it has split hooves and 

chews its cud.
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For fish, two other signs are given:

Vayikra 11:9

Anything that has fins and scales in the water, in the seas and 

in the streams- you may eat
אכל אשר-לו סנפיר וקשקשת במים, בימים 

ובנחלים--אתם תאכלו

 ■  An indicator: The animal is fundamentally a kosher animal, and the way to know whether or not it -סימן

is kosher is to look and see if it has these signs

 ■ A cause: The presence of these signs is the sole reason the animal is kosher -סבה

Here the “signs” are if the fish has fins and scales.

A fundamental question could be asked about the nature of these “signs”. Are species that have these 

signs essentially kosher, the signs being merely an indication of their status as a kosher species? Or 

perhaps, is the fact that the fish has these signs what makes it kosher?

In Hebrew, we would refer to these two possibilities as the sign being a "סימן" vs. a "סבה"

This would seem to be at the heart of the question of a salmon with not-kosher DNA added. What we have 

here is essentially a new species. If animals are fundamentally kosher and not-kosher and the signs are 

merely a סימן, then this unique DNA sequence would contain not-kosher in it. However, if the signs are a 

 then the fact that the new salmon still has fins and scales would mean that regardless of the content of ,סבה

its DNA, it would still be kosher.

Tosfpt assumes that this specific bird is unique in that its female has signs of kashrus while the male 

doesn’t. Tosfot rules that since the male lacks signs of kashrut, it isn’t kosher, even though its female 

counterpart has these signs.

This is particularly startling in light of a Mishna which establishes as a rule:

Bechoros 5b

SEE THIS ORIGINAL PAGE OF TALMUD ON THE NEXT PAGE

SEE THIS ORIGINAL PAGE OF TALMUD ON PAGE 4

Rav Papa said: The Tarnigol DeAgma is forbidden and 

the Tarnigolta DeAgma is permitted
אמר רב פפא תרנגול דאגמא אסור תרנגולתא 

דאגמא שריא

A kosher animal which gives birth to something resembling a not 

kosher animal [it is missing its simanim],[the baby] may be eaten, and 

a not-kosher animal which gives birth to something resembling a 

kosher animal [the baby] is still not-kosher, because all that emerges 

from a kosher animal is kosher and all that emerges from a non-

kosher animal is not kosher

בהמה טהורה שילדה כמין בהמה 
טמאה מותר באכילה וטמאה שילדה 

כמין בהמה טהורה אסור באכילה 
שהיוצא מן הטמא טמא והיוצא מן 

הטהור טהור

The male is forbidden because it lacks the signs of kashrus הזכר אסור לפי שאין לו סימני טהרה

An interesting discussion which may help us resolve the issue can be found in Masechet Nidda. There, the 

Gemara is discussing a particular bird known as תרנגול דאגמא. The Gemara says:

Nidda 50b

Tosfot there identifies these two animals as male and female of the same species. Nonetheless, the female 

is kosher and the male isn’t. Tosfot explains:

LIKE PARENT 
LIKE CHILD
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TALMUD BAVLI NIDDA 50B
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TALMUD BAVLI BECHOROS 5B
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The Rambam takes a seemingly different approach. He writes:

Rambam, Hilchot Maachalot Asurot 3:11

IT'S ALL ABOUT 
IDENTITY

The Mother didn’t [fully] give birth to the chick, rather she 

laid eggs and the chick grew from the ground and became 

tamai due to its lack of simanim

האם לא ילדה האפרוח אלא ביצים הטילה 
והאפרוח מעפרא קא גדיל ונאסר ממילא ע''י 

סימני טומאה

Tosfot says that the kashrus of an animal being dependent on the parents doesn’t apply to birds since the 

relationship between parent birds is much less direct. Therefore, any bird without simanei karshrut is not 

kosher, even if its parents were.

Now, this entire answer would only make sense if Tosfot views the signs of kashrut as a סבה. Since the chick 

has no signs, it isn’t kosher. If Tosfot viewed signs of Kashrut as a סימן, then the chick would certainly be 

kosher. Since its parents and sister had the signs, we would know that his species is fundamentally kosher, 

and his lack of signs wouldn’t matter.

Likewise, in the case of the salmon, Tosfot would be unfazed by the non-kosher DNA. They would say that 

regardless, the presence of the signs of kashrut make the fish kosher.

In light of this Mishna, how can Tosfot say that the two species are male and female? If that was true, the 

 would certainly be permitted, because it came from the female, which is permitted. Tosfot תרנגול דאגמא

answers this by saying that the rule of היוצא מן הטהור טהור doesn’t apply to birds because

Tosfot, ibid.

The chick of a treifa is permitted because its species isn’t 

not-Kosher
אפרוח של ביצת טריפה--מותר, שאין מינו טמא

A treifa is an animal which has signs of kashrut but has a fatal wound. Such an animal is forbidden to be 

eaten. Nevertheless, its chicks can be eaten. 

What is interesting is the reasoning Rambam gives. Rambam says that the chick is kosher because 

its species is. Rambam seems to think the primary reason for the kashrus of an animal is its species' 

fundamental nature, regardless of the particular animal’s signs. Rambam would seem to think that any bird 

born to a kosher bird is kosher and any bird born to a non-kosher bird isn’t kosher. 

This aligns more closely with the theory that signs of kashrut are a סימן. If they were a סבה, Rambam would 

care less about the species of bird and more about the specific physical characteristics of that particular 

chick.

Presumably, Rambam would explain the תרנגול דאגמא as a separate species than the תרנגולתא דאגמא. Since he 

holds that species are or aren’t fundamentally kosher, it would be impossible to have a species where the 

male isn’t kosher but the female is. 

In our salmon case, Rambam would be more concerned about the problematic DNA as he would regard 

that DNA as inherently non-kosher despite the overall fish having fins and scales.

Rav Moshe Sternbuch, in a responsum published in Teshuvos Ve’hanhagos (vol. 4, Y.D. 184), cites and 

follows the view of Tosfos in Nidda, that a bird’s kosher status depends on its own characteristics, rather 

than its parents’ species.  He thus ruled that a salmon with all the properties of a kosher salmon is, strictly 

speaking, permissible for consumption even if it underwent genetic modification with genes from a non-

kosher animal.
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Rama says that since the enzymes stabilize the milk, they are too significant to be batel. Perhaps we should 

say that a gene which enacts a similarly significant affect, should also not be batel? After all, it is pretty hard 

to ignore the effects of the gene.

However, Rama goes on to say:

In our case too, the new gene isn’t the only gene causing growth. All of the salmon’s genes cause it to 

grow. Therefore, the non-kosher DNA should, in fact, be batel to the kosher DNA.

Anything which is itself forbidden and is a stabilizer, it is 

never batel even in a 1/1000 ratio
משום דדבר האסור בעצמו, ומעמיד, אפלו באלף 

לא בטיל

Even if we accept that the not-kosher DNA is a problem, it is still mixed in with a lot of kosher DNA. 

Perhaps we should apply the rule of bittul which states that when we have a mixture of a minute amount of 

forbidden food with an overwhelming amount of kosher food, the unfit food is “nullified” and we treat the 

mixture as entirely kosher. Why don’t we say here that the non-kosher DNA is “batel” to the kosher DNA?

One objection to this may come from a ruling made by the Rashba (Responsa. 3:214) in which he said that 

any time an addition to a mixture becomes standard practice, that addition is never batel. So if adding DNA 

to salmon ever became commonplace, we would no longer be able to render the new DNA as insignificant.

However, the Noda Bi’yehuda (Mahadura Tanina, Y.D. 56) noted that many Rishonim do not accept the 

Rashba’s position, and one may rely upon their lenient ruling.  The Noda Bi’yehuda added that even 

according to the Rashba, the mixture would be forbidden only מדרבנן. Since the level of prohibition is 

anyway relatively light, it is acceptable to rely on the more lenient positions.

Another potential problem with the bitul may be found in the Shulchan Aruch. Rama there says that milk 

that allowed certain enzymes from a cow’s stomach to get in is forbidden because:

Shulchan Aruch Yoreh Deah 87:11

SMALL 
ENOUGH TO 
IGNORE

And this is specifically when there is no other stabilizer, just the 

forbidden one. However, if there is also a permitted stabilizer, 

both cause [the stability] and [the mixture] is permitted

ודוקא שלא היה שם מעמיד אחר, רק 
האסור, אבל אם היה שם גם כן מעמיד התר, 

הוי זה וזה גורם, ומתר

DISC L A I M ER:
The views and opinions presented in this sourcesheet should not be taken as halachah l’maaseh.  

Before applying these halachos to real-life situations, one must consult with a competent halachic authority.

There seems to be a Machloket as to whether we look at the nature of an animal’s species or at its 

physical characteristics to determine its kashrut. If we look at the species, then genetically modified 

salmon which contains non-kosher DNA, may be non-kosher, but if we look just at the physical 

characteristics, it should be kosher. Nevertheless, it seems likely that we may apply the rule of bittul and 

thus overlook the forbidden element within a genetically modified kosher fish or animal and have it be 

not a problem.

CONCLUSION


